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Figure 2
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Figure 3
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TIGIT ANTIBODIES, ENCODING NUCLEIC
ACIDS AND METHODS OF USING SAID
ANTIBODIES IN VIVO

RELATED APPLICATIONS

[0001] This application is a continuation of U.S. patent
application Ser. No. 16/623,929, filed Dec. 18, 2019, which
is a national stage filing under 35 U.S.C. § 371 of Interna-
tional Application No. PCT/GB2018/051714, filed on Jun.
20, 2018, which claims priority to Great Britain Patent
Application No. 1709808.8, filed Jun. 20, 2017. The con-
tents of these applications are each incorporated herein by
reference.

SEQUENCE LISTING

[0002] The instant application contains a Sequence Listing
which has been submitted electronically in XML file format
and is hereby incorporated by reference in its entirety. Said
XML copy, created on Nov. 4,2022, is named 731760_SA9-
620USCON_SL.xml and is 898,451 bytes in size.

FIELD OF THE INVENTION

[0003] The present invention relates to antibodies specific
for one or more antigens selected from anti-TIGIT, PD-L.1
and ICOS, bispecific antibodies containing one or more
domains with specificity to the target(s), and to immunocy-
tokines comprising an anti-target antibody fused to a cyto-
kine, such as IL.-2. The present invention also provides
methods of treatment, uses and pharmaceutical composi-
tions comprising the antibodies, bispecific antibodies and
immunocytokines.

[0004] Antibodies and methods of using the antibodies are
described. In particular, antibodies that specifically bind
human TIGIT, PD-L1 and/or ICOS antigen and their use in
treating various diseases are described.

INTRODUCTION

[0005] Immunocytokines (antibody-cytokine fusion pro-
teins) were first reported in the literature in the early 1990s
and consisted of whole antibody fusions with cytokines such
as lymphotoxin (TNF-) or interleukin 2 (IL-2). Subsequent
studies in GD2-expressing tumour models in mice indicated
that the ch14.18 antibody and ch14.18-IL.2 immunocytokine
both had anti-tumour activity but that the immunocytokine
was far more potent than the antibody, even when combined
with free IL-2, (see Sabzevari H et al., Proc. Natl. Acad. Sci.
USA, 1994, 91:9626-30; Pancook J D, et al., Cancer Immu-
nol. Immunother., 1996, 42:88-92; Becker J C, et al., Proc.
Natl. Acad. Sci. USA, 1996, 93:2702-7). In addition,
immune-competent mice treated with the immunocytokine,
but not the antibody plus IL-2, developed an adaptive
immune response dependent on CD8* T-cells that prevented
subsequent tumour challenge (Becker J C, et al., J. Exp.
Med., 1996, 183:2361-6; Becker 1 C, et al., Proc. Natl. Acad.
Sci. USA, 1996, 93:7826-31). Thus, the targeting of IL.-2 to
the tumour microenvironment induces an anti-tumour vac-
cine effect that is not possible with the antibody, either alone
or together with the free cytokine. A related humanized
immunocytokine, hu 14.18-1L.2, achieved clinical proof of
concept in relapsed non-bulky neuroblastoma as mono-
therapy where it induced a significant number of complete
responses in patients with no other treatment options (see
Shusterman et al., Journal of Clinical Oncology, 2010,

Jun. 22, 2023

28(33), 4969-4975). A number of publications describe the
ability of this molecule to activate several components of the
immune system to kill tumour cells (particularly NK cells
and CD8* T-cells), and develop T-cell memory in order to
resist subsequent tumour challenge (Yamane et al. 2009;
Expert Opi, Investig. Drugs, 18(7): 991-1000; Neal et al.,
2004, Clin. Cancer Res., 1010, 4839-4847).

[0006] As IL-2 based immunocytokines can have signifi-
cant side effects, recent efforts have focused on the reduction
of toxicity whilst maintaining efficacy. One example is
Selectikine (EMD 521873), which has a substitution of
aspartic acid for threonine at position 20 of IL.-2, a key
residue in the binding of IL-2Rf (Gillies et al., Clinical
Cancer Research, 2011, 17(11), 3673-3685). Selectikine,
which binds necrotic tissue, has been shown to have good
anti-tumour activity, despite its selectivity for the high
affinity IL.-2R, over the intermediate IL.-2R and good toler-
ability in Phase I studies (Laurent et al., Journal of Trans-
lational Medicine, 2013, 11(1), 5. doi.org/10.1186/1479-
5876-11-5) W02012/178137 (Gillies) and an associated
journal article (Gilles, Protein Engineering, Design and
Selection, 2013, 26(10), 561-569) describe light chain
immunocytokine fusions with tumour targeting antibodies,
and modulation of IL-2 activity by the introduction of
truncations in the N-terminal part of the cytokine, which
decreases signalling through IL-2R{By. IL-2 fusion proteins
that specifically target IL-2RfPy have been shown to have
increased toxicity compared with wild-type (Vasquez-Lom-
bardi et al. Nat Comm, 2017, DOI: 10.1038/ncomms15373),
supporting the notion that decreasing IL.-2R{py binding may
be beneficial in terms of side effects.

[0007] An adaptive immune response involves activation,
selection, and clonal proliferation of two major classes of
lymphocytes termed T-cells and B-cells. After encountering
an antigen, T-cells proliferate and differentiate into antigen-
specific effector cells, while B-cells proliferate and differ-
entiate into antibody-secreting cells. T-cell activation is a
multi-step process requiring several signalling events
between the T-cell and an antigen-presenting cell (APC). For
T-cell activation to occur, two types of signals must be
delivered to a resting T-cell. The first type is mediated by the
antigen-specific T-cell receptor (TcR), and confers specific-
ity to the immune response. The second signal, a costimu-
latory type signal, regulates the magnitude of the response
and is delivered through accessory receptors on the T-cell.

[0008] A primary costimulatory signal is delivered
through the activating CD28 receptor upon engagement of
its ligands B7-1 or B7-2. In contrast, engagement of the
inhibitory CTLA-4 receptor by the same B7-1 or B7-2
ligands results in attenuation of a T-cell response. Thus,
CTLA-4 signals antagonize costimulation mediated by
CD28. At high antigen concentrations, CD28 costimulation
overrides the CTLA-4 inhibitory effect. Temporal regulation
of the CD28 and CTLA-4 expression maintains a balance
between activating and inhibitory signals and ensures the
development of an effective immune response, while safe-
guarding against the development of autoimmunity.

[0009] Programmed death-1 (PD-1) is a 50-55 kDa type |
transmembrane receptor that is a member of the CD28
family. PD-1 is involved in the regulation of T-cell activation
and is expressed on T-cells, B cells, and myeloid cells. Two
ligands for PD-1, PD ligand 1 (PD-L1) and ligand 2 (PD-L.2)
have been identified and have co-stimulatory features.
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[0010] Programmed cell death 1 ligand 1 (PD-L1), also
known as cluster of differentiation (CD274) or B7 homolog
1 (B7-H1), is a member of the B7 family that modulates
activation or inhibition of the PD-1 receptor. The open
reading frame of PD-L1 encodes a putative type 1 trans-
membrane protein of 290 amino acids, which includes two
extracellular Ig domains (a N-terminal V-like domain and a
Ig C-like domain), a hydrophobic transmembrane domain
and a cytoplasmic tail of 30 amino acids. The amino acid
intracellular (cytoplasmic) domain contains no obvious sig-
nalling motifs, but does have a potential site for protein
kinase C phosphorylation.

[0011] The complete amino acid sequence for PD-L.1 can
be found in NCBI Reference Sequence: NP_054862.1 (SEQ
ID NO: 1), which refers to many journal articles, including,
for example, Dong, H., et al. (1999), “PD-L1, a third
member of the B7 family, co-stimulates T-cell proliferation
and interleukin-10 secretion,” Nat. Med. 5 (12), 1365-1369.
The PD-L.1 gene is conserved in chimpanzee, Rhesus mon-
key, dog, cow, mouse, rat, chicken, and zebrafish. The
murine form of PD-L1 bears 69% amino acid identity with
the human form of PD-L1, and also shares a conserved
structure.

[0012] In humans, PD-L.1 is expressed on a number of
immune cell types including activated and anergic/ex-
hausted T-cells, on naive and activated B-cells, as well as on
myeloid dendritic cells (DC), monocytes and mast cells. It is
also expressed on non-immune cells including islets of the
pancreas, Kupffer cells of the liver, vascular endothelium
and selected epithelia, for example airway epithelia and
renal tubule epithelia, where its expression is enhanced
during inflammatory episodes. PD-L.1 expression is also
found at increased levels on a number of tumours including,
but not limited to breast (including but not limited to triple
negative breast cancer and inflammatory breast cancer),
ovarian, cervical, colon, colorectal, lung, including non-
small cell lung cancer, renal, including renal cell carcinoma,
gastric, oesophageal, bladder, hepatocellular cancer, squa-
mous cell carcinoma of the head and neck (SCCHN) and
pancreatic cancer, melanoma and uveal melanoma.

[0013] PD-1/PD-L1 signalling is believed to serve a criti-
cal non-redundant function within the immune system by
negatively regulating T-cell responses. This regulation is
involved in T-cell development in the thymus, in regulation
of chronic inflammatory responses and in maintenance of
both peripheral tolerance and immune privilege. It appears
that upregulation of PD-L1 may allow cancers to evade the
host immune system and, in many cancers, the expression of
PD-L1 is associated with reduced survival and an unfavour-
able prognosis. Therapeutic monoclonal antibodies that are
able to block the PD-1/PD-L.1 pathway may enhance anti-
tumoural immune responses in patients with cancer. Pub-
lished clinical data suggest a correlation between clinical
responses with tumoural membranous expression of PD-L.1
(Brahmer et al., Journal of Clinical Oncology, 2010, Topa-
lian et al., NEJM, 2012) and a stronger correlation between
lack of clinical responses and a lack of PD-L1 protein
localized to the membrane (Brahmer et ah, Journal of
Clinical Oncology, 2010, Topalian et al., NEJM, 2012).
Thus, PD-L.1 expression in tumours or tumour-infiltrating
leukocytes (Herbst R S, et al., “Predictive correlates of
response to the anti-PD-L1 antibody MPDIL.3280A in cancer
patients”, Nature, 2014, Nov. 27, 515(7528):563-7, doi:
10.1038/nature14011) is a candidate molecular marker for
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use in selecting patients for immunotherapy, for example,
immunotherapy using anti-PD-L.1 antibodies. Patient
enrichment based on surface expression of PD-L.1 may
significantly enhance the clinical success of treatment with
drugs targeting the PD-1/PD-L1 pathway. There is also
evidence of an on-going immune response, such as the
tumour infiltrating CD8™" T-cells, or the presence of signature
of cytokine activation, such as IFNy.

[0014] Further evidence of PD-L1 expression and corre-
lation to disease will emerge from the numerous ongoing
clinical trials. Atezolizumab is the most advanced, and
recent data from Phase II trials shows therapeutic effects in
metastatic urothelial carcinoma and NSCLC, particularly in
patients with PD-L.1* immune cells in the tumour microen-
vironment (see Fehrenbacher et al., 2016, The Lancet,
doi.org/10.1016/S0140-6736(16)00587-0; Rosenberg et al.,
2016, The Lancet, doi.org/10.1016/S0140-6736(16)00561-
4). Recent results from a Phase III trial of 1225 patients with
NSCLC showed improved survival in patients taking
atezolizumab, compared with chemotherapy, regardless of
tumour expression of PD-L1 (Rittmeyer et al., 2017, The
Lancet, 389(10066), 255-265).

SUMMARY OF THE INVENTION

Antibodies

[0015] Disclosed herein are antibodies and antigen bind-
ing fragments thereof that specifically bind to PD-L1. In one
embodiment, the antibody or antigen binding fragment
thereof specifically binds to surface expressed PD-L1.
[0016] In a first configuration, there is provided an anti-
body or a fragment thereof, that specifically binds to hPD-L.1
as defined by Seq ID No:1, and competes for binding to said
hPD-L.1 with the antibody 1D0S5, wherein the antibody or
fragment comprises a V domain which comprises a
CDRH3 comprising the motif X, GSGX,YGX,X,FD (SEQ
ID NO: 753), wherein X, X, and X; are independently any
amino acid, and X, is either present or absent, and if present,
may be any amino acid.

[0017] In a second configuration, there is provided an
antibody or a fragment thereof which specifically binds to
hPD-L1, and competes for binding to said hPD-L.1 with the
antibody 1D05, wherein the antibody or fragment comprises
a V domain which comprises the CDRH3 sequence of SEQ
1D NO:29 or 32, or the CDRH3 sequence of SEQ ID NO:29
or 32 comprising 6 or fewer amino acid substitutions.
[0018] In a third configuration, there is provided an anti-
body or fragment thereof which specifically binds to an
epitope that is identical to an epitope to which the antibody
1DO05 specifically binds. In a fourth configuration, there is
provided an antibody or fragment thereof which competes
for binding to hPD-L1 with the antibody 1D05.

[0019] In a fifth configuration, there is provided a bispe-
cific antibody or fusion protein comprising an antibody or
fragment thereof as defined in any other configuration,
embodiment or concept.

[0020] In a sixth configuration, there is provided an anti-
body or fragment as defined in any other configuration,
embodiment or concept for use in treating or preventing a
hPD-L1-mediated disease or condition.

[0021] Inaseventh configuration, there is provided the use
of an antibody or fragment as defined in any other configu-
ration, embodiment or concept in the manufacture of a
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medicament for administration to a human for treating or
preventing a hPD-L.1 mediated disease or condition in the
human.

[0022] In an eighth configuration, there is provided a
method of treating or preventing a hPD-1.1 mediated disease
or condition in a human, comprising administering to said
human a therapeutically effective amount of an antibody or
fragment as defined in any other configuration, embodiment
or concept, wherein the hPD-L.1 mediated disease or con-
dition is thereby treated or prevented.

[0023] In a ninth configuration, there is provided a phar-
maceutical composition comprising an antibody of fragment
as defined in any other configuration, embodiment or con-
cept and a pharmaceutically acceptable excipient, diluent or
carrier.

[0024] In a tenth configuration, there is provided a kit
comprising a pharmaceutical composition comprising an
antibody of fragment as defined in any other configuration,
embodiment or concept and a pharmaceutically acceptable
excipient, diluent or carrier.

[0025] In an eleventh configuration, there is provided a
method of modulating PD-1/PD-L1 interaction in a patient,
comprising administering an effective amount of an anti-
body or fragment as defined in any other configuration,
embodiment or concept to said patient.

[0026] In a twelfth configuration, there is provided a
method of inhibiting PD-L1 activity in a patient, comprising
administering an effective amount of an antibody or frag-
ment as defined in any other configuration, embodiment or
concept to said patient.

[0027] In a thirteenth configuration, there is provided a
method of treating a proliferative disease in an animal (e.g.
a human), comprising administering an effective amount of
an antibody or fragment as defined in any other configura-
tion, embodiment or concept to said patient.

[0028] In a fourteenth configuration, there is provided a
method of detecting PD-L1 expression in a sample, com-
prising contacting the sample with an antibody or fragment
as defined in any other configuration, embodiment or con-
cept.

[0029] In a fifteenth configuration, there is provided a
method comprising contacting a biological sample with an
antibody or fragment as defined in any other configuration,
embodiment or concept to form a complex with PD-L.1
present in the sample and measuring the presence, absence
or level of the complex in the biological sample.

[0030] In a sixteenth configuration, there is provided a
method of detecting PD-L1 expression in a sample, com-
prising contacting the sample with an antibody or fragment
as defined in any other configuration, embodiment or con-
cept.

[0031] In a seventeenth configuration, there is provided a
method comprising contacting a biological sample with an
antibody or fragment as defined in any other configuration,
embodiment or concept to form a complex with PD-L.1
present in the sample and measuring the presence, absence
or level of the complex in the biological sample.

[0032] In a eighteenth configuration, there is provided a
method for identifying binding partners for PD-L1, the
method comprising immunoprecipitating an intact protein
complex comprising PD-LL1 using an antibody or fragment
as defined in any other configuration, embodiment or con-
cept.
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[0033] In a nineteenth configuration, there is provided a
method of diagnosing a disease in a human subject associ-
ated with altered PD-L1 expression comprising the steps of
contacting a biological sample from the human subject with
an antibody as defined in other configuration, embodiment
or concept to form a complex between the antibody and
PD-L1 present in the sample; and detecting the amount of
the complex.

[0034] In a twentieth configuration, there is provided a
nucleic acid that encodes the CDRH3 of an antibody or
fragment as defined in any other configuration, embodiment
or concept.

[0035] In a twenty-first configuration, there is provided a
nucleic acid that encodes a V,; domain and/or a V; domain
of an antibody or fragment as defined in any other configu-
ration, embodiment or concept.

[0036] Ina twenty-second configuration, there is provided
a vector comprising the nucleic acid of any other configu-
ration, embodiment or concept; optionally wherein the vec-
tor is a CHO or HEK293 vector.

[0037] In a twenty-third configuration, there is provided a
host comprising the nucleic acid of any other configuration,
embodiment or concept or the vector of any other configu-
ration, embodiment or concept.

Immunocytokines

[0038] In a first configuration, there is provided an immu-
nocytokine comprising an immunoglobulin heavy chain and
an immunoglobulin light chain, wherein the heavy chain
comprises in N- to C-terminal direction:
[0039] a) A V,, domain comprising CDRH1, CDRH2
and CDRH3; and
[0040] Db) A heavy chain constant region;
[0041] and wherein the light chain comprises in N- to
C-terminal direction:
[0042] ¢) A V, domain comprising CDRL1, CDRL2
and CDRL3;

[0043] d) A light chain constant region, (C;);

[0044] e) Optionally, a linker, (L); and

[0045] 1) An IL.-2 cytokine;

[0046] wherein the V, domain and V, domain are

comprised by an antigen-binding site that specifically
binds to hPD-L.1 as defined by Seq ID No:1, and
competes for binding to said hPD-L1 with the antibody
1D05; and
[0047] wherein the immunocytokine comprises a V,,
domain which comprises a CDRH3 comprising the
motif X,GSGX,YGX,X,FD (SEQ ID NO: 753),
wherein X, X, and X; are independently any amino
acid, and X, is either present or absent, and if present,
may be any amino acid.
[0048] In a second configuration, there is provided an
immunocytokine comprising an immunoglobulin heavy
chain and an immunoglobulin light chain, wherein the heavy
chain comprises in N- to C-terminal direction:
[0049] a) A V, domain comprising CDRH1, CDRH2
and CDRH3; and
[0050] Db) A heavy chain constant region;
[0051] and wherein the light chain comprises in N- to
C-terminal direction:
[0052] c¢) A V, domain comprising CDRL1, CDRL2
and CDRL3;

[0053] d) A light chain constant region, (C;);
[0054] e) Optionally, a linker, (L); and
[0055] 1) An IL.-2 cytokine;
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[0056] wherein the V,, domain and V,; domain are com-
prised by an antigen-binding site that specifically binds to
hPD-L1, and competes for binding to said hPD-1.1 with the
antibody 1D05, wherein the antibody or fragment comprises
a V domain which comprises the CDRH3 sequence of SEQ
1D NO:29 or 32, or the CDRH3 sequence of SEQ ID NO:29
or 32 comprising 6 or fewer amino acid substitutions.
[0057] In athird configuration, there is provided an immu-
nocytokine comprising an immunoglobulin heavy chain and
an immunoglobulin light chain, wherein the heavy chain
comprises in N- to C-terminal direction:
[0058] a) A V, domain comprising CDRH1, CDRH2
and CDRH3; and
[0059] b) A heavy chain constant region;
[0060] and wherein the light chain comprises in N- to
C-terminal direction:
[0061] c¢) A V; domain comprising CDRL1, CDRL2
and CDRL3;

[0062] d) A light chain constant region, (C;);

[0063] e) Optionally, a linker, (L); and

[0064] 1) An IL-2 cytokine;

[0065] wherein the V, domain and V, domain are

comprised by an antigen-binding site that specifically
binds to hPD-L1; and
[0066] wherein the V; domain comprises a CDRH3 of
from 12 to 20 amino acids and which is derived from
the recombination of a human V,, gene segment, a
human D gene segment and a human I, gene segment,
wherein the human J, gene segment is IGHIS (e.g.
IGHI5*02).
[0067] In a fourth configuration, there is provided an
immunocytokine comprising an immunoglobulin heavy
chain and an immunoglobulin light chain, wherein the heavy
chain comprises in N- to C-terminal direction:

[0068] a) AV, domain comprising CDRH1, CDRH2 and
CDRH3; and

[0069] b) A heavy chain constant region;

[0070] and wherein the light chain comprises in N- to

C-terminal direction:

[0071] c¢) AV, domain comprising CDRL1, CDRL2 and
CDRL3;

[0072] d) A light chain constant region, (C;);

[0073] e) Optionally, a linker, (L); and

[0074] f) An IL-2 cytokine;

[0075] wherein the V,, domain and V,; domain are com-

prised by an antigen-binding site that specifically binds to an
epitope that is identical to an epitope to which the antibody
1DO05 specifically binds.
[0076] In a fifth configuration, there is provided an immu-
nocytokine comprising an immunoglobulin heavy chain and
an immunoglobulin light chain, wherein the heavy chain
comprises in N- to C-terminal direction:
[0077] a) A V domain comprising CDRH1, CDRH2
and CDRH3; and
[0078] b) A heavy chain constant region;
[0079] and wherein the light chain comprises in N- to
C-terminal direction:
[0080] ¢) A V, domain comprising CDRL1, CDRL2
and CDRL3;

[0081] d) A light chain constant region, (C;);
[0082] e) Optionally, a linker, (L); and
[0083] 1) An IL-2 cytokine;
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[0084] wherein the V, domain and V, domain are
comprised by an antigen-binding site which competes
for binding to hPD-L1 with the antibody 1D05.

[0085] In a sixth configuration, there is provided an immu-
nocytokine as defined in any other configuration, embodi-
ment or aspect for use in treating or preventing a hPD-L1-
mediated disease or condition.

[0086] In aseventh configuration, there is provided the use
of'an immunocytokine as defined in any other configuration,
embodiment or aspect in the manufacture of a medicament
for administration to a human for treating or preventing a
hPD-L1 mediated disease or condition in the human.
[0087] In an eighth configuration, there is provided a
method of treating or preventing a hPD-1.1 mediated disease
or condition in a human, comprising administering to said
human a therapeutically effective amount of an immunocy-
tokine as defined in any other configuration, embodiment or
aspect, wherein the hPD-1.1 mediated disease or condition is
thereby treated or prevented.

[0088] In a ninth configuration, there is provided a phar-
maceutical composition comprising an immunocytokine as
defined in any other configuration, embodiment or aspect,
and a pharmaceutically acceptable excipient, diluent or
carrier.

[0089] In a tenth configuration, there is provided a kit
comprising a pharmaceutical composition comprising an
immunocytokine as defined in any other configuration,
embodiment or aspect, and a pharmaceutically acceptable
excipient, diluent or carrier.

[0090] In an eleventh configuration, there is provided a
nucleic acid that encodes a heavy chain and/or a light chain
of'an immunocytokine as defined in any other configuration,
embodiment or aspect.

[0091] In a twelfth configuration, there is provided a
vector comprising the nucleic acid that encodes a heavy
chain and/or a light chain of an immunocytokine as defined
in any other configuration, embodiment or aspect.

[0092] In a thirteenth configuration, there is provided a
host comprising the nucleic acid of any other configuration,
embodiment or aspect or the vector as defined in any other
configuration, embodiment or aspect.

Anti-ICOS Bispecific Antibodies

[0093] In a first configuration, there is provided a multi-
specific antibody (e.g. bispecific antibody or a dual-binding
antibody) which binds (and optionally has specificity for)
ICOS (e.g. human ICOS) and another target antigen.
[0094] In a second configuration, there is provided a
composition comprising a multispecific, bispecific or dual-
binding antibody as described herein and a pharmaceutically
acceptable excipient, diluent or carrier.

[0095] In a third configuration, there is provided a multi-
specific, bispecific or dual-binding antibody as described
herein for use in treating or preventing a disease or condi-
tion, selected from neurological disease, neoplastic or non-
neoplastic disease, chronic viral infections, and malignant
tumours; such as melanoma, Merkel cell carcinoma, non-
small cell lung cancer (squamous and non-squamous), renal
cell cancer, bladder cancer, head and neck squamous cell
carcinoma, mesothelioma, virally induced cancers (such as
cervical cancer and nasopharyngeal cancer), soft tissue
sarcomas, haematological malignancies such as Hodgkin’s
and non-Hodgkin’s disease and diffuse large B-cell lym-
phoma (for example melanoma, Merkel cell carcinoma,
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non-small cell lung cancer (squamous and non-squamous),
renal cell cancer, bladder cancer, head and neck squamous
cell carcinoma and mesothelioma or for example virally
induced cancers (such as cervical cancer and nasopharyn-
geal cancer) and soft tissue sarcomas).

[0096] In a fourth configuration, there is provided a use of
a multispecific, bispecific or dual-binding antibody as
described herein in the manufacture of a medicament for
administration to a human for treating or preventing a
disease or condition in the human selected from neurological
disease, neoplastic or non-neoplastic disease, chronic viral
infections, and malignant tumours, such as melanoma,
Merkel cell carcinoma, non-small cell lung cancer (squa-
mous and non-squamous), renal cell cancer, bladder cancer,
head and neck squamous cell carcinoma, mesothelioma,
virally induced cancers (such as cervical cancer and naso-
pharyngeal cancer), soft tissue sarcomas, haematological
malignancies such as Hodgkin’s and non-Hodgkin’s disease
and diffuse large B-cell lymphoma (for example melanoma,
Merkel cell carcinoma, non-small cell lung cancer (squa-
mous and non-squamous), renal cell cancer, bladder cancer,
head and neck squamous cell carcinoma and mesothelioma
or for example virally induced cancers (such as cervical
cancer and nasopharyngeal cancer) and soft tissue sarco-
mas).

[0097] In a fifth configuration, there is provided a method
of treating or preventing a disease or condition selected from
neurological disease, neoplastic or non-neoplastic disease,
chronic viral infections, and malignant tumours, such as
melanoma, Merkel cell carcinoma, non-small cell lung can-
cer (squamous and non-squamous), renal cell cancer, blad-
der cancer, head and neck squamous cell carcinoma, meso-
thelioma, virally induced cancers (such as cervical cancer
and nasopharyngeal cancer), soft tissue sarcomas, haemato-
logical malignancies such as Hodgkin’s and non-Hodgkin’s
disease and diffuse large B-cell lymphoma (for example
melanoma, Merkel cell carcinoma, non-small cell lung can-
cer (squamous and non-squamous), renal cell cancer, blad-
der cancer, head and neck squamous cell carcinoma and
mesothelioma or for example virally induced cancers (such
as cervical cancer and nasopharyngeal cancer) and soft
tissue sarcomas) in a human, comprising administering to
said human a therapeutically effective amount of a multi-
specific, bispecific or dual-binding antibody as described
herein, wherein the disease or condition is thereby treated or
prevented.

[0098] In a sixth configuration, there is provided a nucleic
acid that encodes a heavy chain and/or a light chain of a
multispecific antibody as described herein.

[0099] In a seventh configuration, there is provided a
vector comprising the nucleic acid that encodes a heavy
chain and/or a light chain of a multispecific antibody as
described herein.

Anti-TIGIT Antibodies, Fragments & Immunocytokines

[0100] In a first configuration, there is provided an anti-
body or fragment which specifically binds to TIGIT (T cell
immunoreceptor with Ig and ITIM domains) and comprises
a V, domain which comprises a CDRH3 sequence selected
from
[0101] (a) SEQ ID NO: 599, 602, 619, 622, 639, 642,
659, 662 or said selected CDRH3 sequence comprising
3,2 or 1 amino acid substitution(s); or
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[0102] (b)the CDRH3 sequence of an antibody selected
from the group consisting of KY01-KY23, or wherein
the CDRH3 sequence of said V, domain comprises 3,
2 or 1 amino acid substitution(s) compared to the
CDRH3 sequence of an antibody selected from the
group consisting of KY01-KY23.

[0103] In a second configuration, there is provided an
antibody or fragment (optionally according to any preceding
Statement), comprising one or more TIGIT binding sites,
wherein each binding site specifically binds to TIGIT and
comprises a V,, domain and a V; domain, wherein

[0104] (a) The VH domain is according to Statement
4(ix) and the VL domain is according to Statement
9(XIID);

[0105] (b) The VH domain is according to Statement
4(x) and the VL. domain is according to Statement
IXIV);

[0106] (c) The VH domain is according to Statement
4(xi) and the VL domain is according to Statement
10: 45

[0107] (d) The VH domain is according to Statement
4(xii) and the VL domain is according to Statement
IXVD);

[0108] Wherein Staments 4 and 9 are discussed fur-
ther below.
[0109] In a third configuration, there is provided

[0110] An anti-TIGIT antibody or fragment thereof
which specifically binds to an epitope that is identical
to an epitope to which the antibody KYO01 specifically
binds.

[0111] An anti-TIGIT antibody or fragment thereof
which specifically binds to an epitope that is identical
to an epitope to which the antibody KYO02 specifically
binds.

[0112] An anti-TIGIT antibody or fragment thereof
which specifically binds to an epitope that is identical
to an epitope to which the antibody KYO03 specifically
binds.

[0113] An anti-TIGIT antibody or fragment thereof
which specifically binds to an epitope that is identical
to an epitope to which the antibody KY04 specifically
binds.

[0114] An anti-TIGIT antibody or fragment which com-
petes for binding to human TIGIT with the antibody
KYOI.

[0115] An anti-TIGIT antibody or fragment which com-
petes for binding to human TIGIT with the antibody
KY02.

[0116] An anti-TIGIT antibody or fragment which com-
petes for binding to human TIGIT with the antibody
KY03.

[0117] An anti-TIGIT antibody or fragment which com-
petes for binding to human TIGIT with the antibody
KY04.

[0118] In a fourth configuration, there is provided an
antibody or fragment thereof which competes for binding to
human TIGIT with an anti-TIGIT antibody of the invention
(such as any one of KY01-KY23), eg, as determined by
SPR.

[0119] In a fifth configuration, there is provided an anti-
body or a fragment thereof which comprises a binding site
comprising a VH domain and a VL. domain, wherein the
binding site specifically binds TIGIT, and wherein
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[0120] a) the VH domain is encoded by a nucleotide
sequence that is derived from the recombination of a
human VH gene segment, DH gene segment and I,
gene segment, wherein the VH gene segment is
selected from IGHV3-11, IGHV3-15, IGHV3-20,
IGHV3-9 and IGHV4-4; and

[0121] b) the VL domain is encoded by a nucleotide
sequence that is derived from the recombination of a
human VL gene segment and JL. gene segment, wherein
the VL. gene segment is selected from IGKV1-39,
IGKV1D-39, IGKVI1-5, IGLV3-1, IGKV2-28 and
IGLV3-10.

[0122] In a sixth configuration, there is provided an anti-
TIGIT immunocytokine (ICK) comprising an immuno-
globulin heavy and an optional light chain, wherein immu-
nocytokine comprises an antibody binding site that
specifically binds TIGIT and optionally comprises a VH
domain of the heavy chain, the VH domain being according
to the invention.

[0123] In a seventh configuration, there is provided the
antibody, fragment or immunocytokine according to the
invention for treating a cancer in a human or animal subject
by

[0124] a. inhibiting the binding of TIGIT to CD155 in
a tumour microenvironment;

[0125] b. inhibiting P-Tyr and/or NFkf signalling in
TIGIT*T- and/or NK cells;

[0126] c. inhibiting tumour cell-mediated (eg, PD-L1-
positive tumour cell-mediated) suppression of T- and/or
NK cells in a tumour microenvironment of the cancer
in a subject (eg, a human) suffering from the cancer;
and/or

[0127] d. reducing TIGIT-mediated inhibition of one or
more T-cell factors in a tumour microenvironment of
said cancer, wherein each factor is selected from T-bet,
GATA3, IFN regulatory factor (IFR)4, RORc, IL.-2 and
IFN-y.

[0128] In a eighth configuration, there is provided the
antibody, fragment or immunocytokine according to the
invention for treating or preventing a TIGIT-mediated dis-
ease or condition, e.g. selected from neoplastic or non-
neoplastic disease, chronic viral infections, and malignant
tumours, such as melanoma, Merkel cell carcinoma, non-
small cell lung cancer (squamous and non-squamous), renal
cell cancer, bladder cancer, head and neck squamous cell
carcinoma, mesothelioma, virally induced cancers (such as
cervical cancer and nasopharyngeal cancer), soft tissue
sarcomas, haematological malignancies such as Hodgkin’s
and non-Hodgkin’s disease and diffuse large B-cell lym-
phoma (for example melanoma, Merkel cell carcinoma,
non-small cell lung cancer (squamous and non-squamous),
renal cell cancer, bladder cancer, head and neck squamous
cell carcinoma and mesothelioma or for example virally
induced cancers (such as cervical cancer and nasopharyn-
geal cancer) and soft tissue sarcomas). A corresponding use
and method is also provided.

[0129] The invention further provides pharmaceutical
compositions, nucleic acids, vectors and host cells.

DESCRIPTION OF THE FIGURES

[0130] FIG. 1: Analysis of selected antibodies in a den-
dritic cell—T-cell mixed lymphocyte reaction. Monocytes
were cultured with GM-CSF and IL.-4 for seven days, before
addition of allogeneic purified CD3* T-cells and titrations of
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antibodies. Supernatants were taken at day 5 for analysis of
IFNy production. Data is shown from one experiment. Note
that for 84G09, there is a single point per concentration, as
one replicate failed

[0131] FIG. 2: PD-L1 direct neutralisation ELISA with
PD-1 receptor. Neutralisation profiles of 1D05 and 84G09
compared to a benchmark anti-PD-L.1 antibody and isotype
control. Data representative of three independent experi-
ments

[0132] FIG. 3: Human PD-LL1 CHO-S FACS neutralisa-
tion with PD-1 receptor. Neutralisation profiles of 1D05 and
84G09 compared to a benchmark anti-PD-L.1 antibody and
isotype control. Data representative of three independent
experiments

[0133] FIG. 4: Human PD-L1 CHO FACS neutralisation
with CD80 receptor. Neutralisation profiles of the 1D05 and
84G09 compared to the benchmark anti-PD-L1 antibody and
isotype control. Data representative of three independent
experiments

[0134] FIGS. 5a4-5b: Binding of lead antibodies to PD-L.1
but not PD-L.2. Lead antibodies bind to plate bound PD-L.1
(FIG. 54a) but not PD-L.2 (FIG. 5b). An anti-PD-1.2 antibody
was used as a control. Data are expressed as time resolved
fluorescence units at 615 nm. Data representative of two
independent experiments

[0135] FIG. 6: Lead antibodies induce IFNy production in
a Dendritic Cell-T-cell mixed lymphocyte reaction. Imma-
ture dendritic cells were co-cultured with allogeneic CD4*
T-cells in the presence of antibodies for 5 days. IFNy was
measured in supernatants by ELISA. Data are representative
of three independent experiments. B1 refers to a benchmark
antibody

[0136] FIGS. 7a-7h: Lead antibodies bind to natively
expressed PD-L.1 on dendritic cells. Dendritic cells were
generated from monocyte precursors with GM-CSF and
IL-4 and stained with lead antibodies (FIG. 7a) 1D05 and
(FIG. 7b) 84G09, and isotype control directly labelled with
AlexaFluor647. Data shown is from one blood donor, rep-
resentative of four donors

[0137] FIG. 8a: PD-L1 direct neutralisation ELISA with
PD-1 receptor. Neutralisation profiles of KM121 hits com-
pared to a benchmark anti-PD-L.1 antibody and isotype
control. Data representative of three independent experi-
ments

[0138] FIG. 85: PD-L1 direct neutralisation ELISA with
PD-1 receptor. Neutralisation profiles of KM122 lead can-
didate molecules compared to the benchmark anti-PD-L.1
antibody. Data is from a single experiment

[0139] FIG. 8¢: PD-L1 direct neutralisation ELISA with
PD-1 receptor. Neutralisation profile of KM122 lead candi-
date molecule 416E01 compared to the benchmark anti-PD-
L1 antibody. Data is from a single experiment

[0140] FIG. 9a: PD-L1 direct neutralisation ELISA with
CD80 receptor. Neutralisation profiles of KM121 hits com-
pared to a benchmark anti-PD-L.1 antibody and isotype
control. Data representative of three independent experi-
ments

[0141] FIG. 9b: PD-L1 direct neutralisation ELISA with
CD80 receptor. Neutralisation profiles of KM122 lead can-
didate molecules compared to the benchmark anti-PD-L.1
antibody. Data is from a single experiment

[0142] FIG. 9¢: PD-L1 direct neutralisation ELISA with
CD80 receptor. Neutralisation profiles of KM122 lead can-
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didate molecule 416E01 compared to the benchmark anti-
PD-L1 antibody. Data is from a single experiment

[0143] FIG. 10: Bispecific binding as measured by SPR,
with PD-L1 as first antigen, and TIGIT as second antigen. A)
Bispecific 1, B) Bispecific 2, C) Bispecific 3, D) Bispecific
4. For detailed construction information of each Bispecific
construct, see Table 6

[0144] FIG. 11: Bispecific binding as measured by SPR,
with TIGIT as first antigen, and PD-L.1 as second antigen. A)
Bispecific 1, B) Bispecific 2, C) Bispecific 3, D) Bispecific
4. For detailed construction information of each Bispecific
construct, see Table 6

[0145] FIG. 12(a): Ability of immunocytokine constructs
to induce proliferation in IL-2Rafy expressing TF-1 cells,
compared with equimolar concentrations of free IL.-2. Data
shown is from a single experiment, representative of three
experiments

[0146] FIG. 12(b): Ability of immunocytokine constructs
to induce proliferation in IL-2Rfy expressing TF-1 cells,
compared with equimolar concentrations of free IL.-2. Data
shown is from a single experiment, representative of four
experiments

[0147] FIG. 13(a): Capacity of 1D05 antibody to neutra-
lise the interaction between PD-1 and PD-L1 is unaffected
by the fusion of IL-2 to the antibody, as measured in a
neutralisation ELISA. Data shown is from a single experi-
ment, representative of three experiments

[0148] FIG. 13(b): Capacity of 1D05 antibody to neutra-
lise the interaction between CD80 and PD-L1 is unaffected
by the fusion of IL-2 to the antibody, as measured in a
neutralisation ELISA. Data shown is from a single experi-
ment, representative of three experiments

[0149] FIG. 14: Mean group and individual animal growth
curves for the NOD/SCID: Xenograft in vivo efficacy study
[0150] FIG. 14(a): shows the group mean (n=8/9) tumour
growth curve, for this graph when an animal is removed
from the study due to tumour size, the last reading is used
for the rest of the study. The shaded area shows the area
where the last reading is being used

[0151] FIGS. 14(b) to (e): show the individual animal
tumour growth curves for each group. (b) A375 tumours
alone; (¢) A375 tumours co-injected with CD4*/8" T-cells at
a 6:1 ratio. For panels (d) and (e) A375 tumour cell were
co-injected with CD4"/8"* T-cells at a 6:1 ratio; (d) Isotype
Control antibody at 10 mg/kg and (e) anti-PD-L1 antibody
1DO05 at 10 mg/kg. Dosing was at 1-hour post tumour/T-cell
implantation and on days 3, 6, 8 and 10, shown on the graph
by the dotted lines

[0152] FIG. 15: Kaplan-Meier plot for the NOD/SCID:
Xenograft in vivo efficacy study showing the number of
animals still on study. This plot shows the slight increase in
the time on study when CD4*/CD8* T-cells are co-injected
with the tumour cells (T-cells/A375) (n=9) when compared
to the tumour cells alone A375 group (n=9). Treatment with
the isotype control (T-cells/A375—Isotype (n=8)) had no
effect on survival when compared to the T-cells co-injected
with the tumour cells without antibody. Treatment with 10
mg/kg of the anti-PD-L.1 antibody 1D05 (T-cells/A375-anti-
PD-L1) (n=8)) significantly increased the time on study
when compared to the isotype control group. Dosing was
1-hour post injection of the T-cells/tumour cells and on days
3, 6, 8 and 10, show on the graph by the dotted lines
[0153] FIG. 16: Expansion of lymphocytes in response to
dosing with immunocytokines. Fasting blood samples were
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taken into EDTA treated tubes pre-treatment (0), and 2, 5
and 7 days post-treatment. Cell counts were measured by the
Bayer Advia 120. Results are expressed as fold change in
lymphocyte count

[0154] FIG. 17: Analysis of standard haematological
parameters in response to dosing with immunocytokines.
Fasting blood samples were taken into EDTA treated tubes
pre-treatment and 7 days post-treatment. Analysis of hae-
moglobin, haematocrit, red blood cell counts and platelet
counts were performed using the Bayer Advia 120. Results
are expressed as the percentage change in parameter 7 days
post-dosing

[0155] FIG. 18: Cytokine levels in plasma of cynomolgus
monkeys dosed with immunocytokine molecules. Plasma
samples were obtained pre-treatment (PT) and 3 days after
dosing (D3) and analysed by MSD for levels of a) TNF-a;
b) IL-8; ¢) IL-6; d) IFNy; e) G-CSF and f) IL-2. Where no
bar is included, cytokine levels were below the limit of
quantification of the assay. 1[4, IL-5 and IL-1§ were not
detectable in any sample at either timepoint and so are not
included in the graphs

[0156] FIG. 19: Levels of soluble CD25 in plasma of
cynomolgus monkeys dosed with immunocytokine mol-
ecules. Plasma samples were obtained pre-treatment (PT)
and 3 days after dosing (D3) and analysed using a commer-
cial ELISA kit. * indicates levels above limit of quantifica-
tion (20,000 pg/mL.)

[0157] FIGS. 204-206: Flow cytometric analysis of
PBMC subsets. Whole blood was stained for markers of
FIG. 20qa) T-cells and FIG. 2056) B-cells, NK cells, neutro-
phils and monocytes, prior to red blood cell lysis and
fixation. Data is expressed as the fold change in cell number
5 days after dosing. Data for 1D05 L.C D9-7 ICK is missing
due to unusable sample

[0158] FIGS. 214-21d: Pharmacokinetic (PK) analysis of
immunocytokines. Serum was prepared from blood samples
taken at various time points over 96 hours. In FIG. 214) and
FIG. 214), serum was incubated on plates coated with
PD-L1 and immunocytokines detected with a biotinylated
anti-human Fc detection antibody, and streptavidin-labelled
Europium. In FIG. 21¢) and FIG. 21d), serum was incubated
on plates coated with PD-L.1 and immunocytokines detected
with a biotinylated anti-human IL.-2 antibody, and strepta-
vidin-labelled Europium. Results are expressed as ng/mL
[0159] FIG. 22a: Induction of IFNy production in a mono-
cyte—T-cell co-culture assay by anti-PD-L1 antibodies in
human IgG1 format. Each data point represents the mean
fold induction from at least three independent experiments,
sstandard error of the mean

[0160] FIG. 2254: Induction of IFNy production in a mono-
cyte—T-cell co-culture assay by an anti-PD-L.1 antibody in
human IgG4(PE) format. Each data point represents the
mean fold induction from two independent experiments,
sstandard deviation

[0161] FIG. 23(a): Induction of IL-2 in a murine T-cell
hybridoma assay. Human PD-L.1 transfected 1.K35.2 cells
were loaded with ovalbumin peptide and co-cultured over-
night with DO-11-10 T-cell hybridoma cells in the presence
of anti-PD-L1 antibodies or controls, prior to collection of
supernatants and analysis of IL-2 release. Each data point
indicates background-corrected mean I[-2 release from
three independent experiments+standard deviation

[0162] FIG. 23(b): Induction of IL-2 in a murine T-cell
hybridoma assay. Human PD-L.1 transfected 1.K35.2 cells
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were loaded with ovalbumin peptide and co-cultured over-
night with DO-11-10 T-cell hybridoma cells in the presence
of ICOS/PD-L1 bi-specific molecules, or individual anti-
bodies, prior to collection of supernatants and analysis of
IL-2 release. Each data point indicates background-cor-
rected mean I[-2 release from three independent
experiments+standard deviation

[0163] FIG. 24(a): Induction of IFNy in a DC-T-cell MLR
assay. Monocyte derived dendritic cells (DC) were activated
with E coil LPS and co-cultured with allogeneic CD3*
T-cells at a 1:1 ratio. IFNy was measured by DELFIA assay
after 5 days of co-culture. Data is from a single experiment
[0164] FIG. 24(b): Induction of IL-2 in a DC-T-cell MLR
assay. Monocyte derived dendritic cells (DC) were activated
with E coil LPS and co-cultured with allogeneic CD3*
T-cells at a 1:1 ratio. IL.-2 was measured by DELFIA assay
after 3 days of co-culture. Data is from a single experiment
[0165] FIGS. 25a-25b: Titration of FIT-Ig molecules,
parental monospecific antibodies, and control antibodies in
PD-L1/TIGIT AlphaScreen® Binding Assay using method
one. Antibodies were incubated with PD-L1 and TIGIT
proteins for an hour before the addition of AlphaScreen®
acceptor beads for an hour followed by the addition of
AlphaScreen® donor beads for another hour prior to the
detection of fluorescence. FIG. 25A) Titration of FIT-Ig
molecules; FIG. 25B) Titration of monospecific antibodies.
Data shown are representative of one unique experiment
[0166] FIGS. 264-265: Titration of FIT-Ig molecules,
parental monospecific antibodies, and control antibodies in
PD-L1/TIGIT AlphaScreen® Binding Assay using method
two. AlphaScreen® donor and acceptor beads were coated
for an hour with PD-L1 and TIGIT proteins respectively
before the addition of antibodies for an hour followed by the
detection of fluorescence. FIG. 26A) Titration of FIT-Ig
molecules; FIG. 26B) Titration of monospecific antibodies.
Data shown are representative of one unique experiment
[0167] FIG. 27: Titration of FIT-Ig molecules, and control
antibody in a PD-L1/TIGIT cell recruitment assay by flow
cytometry. CHO human PD-L.1 and HEK human TIGIT
were stained with CellTrace™ Far Red and CellTrace™
Violet respectively and co-cultured in presence of antibodies
for an hour prior to the detection of fluorescence and
identification of double positive population. Data shown are
representative of one unique experiment

[0168] FIG. 28: Expansion of lymphocytes in response to
dosing with immunocytokines. Fasting blood samples were
taken into EDTA treated tubes pre-treatment (0), and 2, 5
and 7, 10, 14 and 23 days post-treatment. Cell counts were
measured by the Bayer Advia 120. Results are expressed as
fold change in lymphocyte count

[0169] FIG. 29: Levels of soluble CD25 in plasma of
cynomolgus monkeys dosed with immunocytokine mol-
ecules. Plasma samples were obtained pre-treatment (0) and
3, 7 and 10 days after dosing and analysed using a com-
mercial ELISA kit

[0170] FIGS. 30a-30d: Analysis of standard haematologi-
cal parameters in response to dosing with immunocytokines.
Fasting blood samples were taken into EDTA treated tubes
pre-treatment (0) and 2, 5, 7, 10, 14 and 23 days post-
treatment. Analysis of FIG. 30A) haemoglobin, FIG. 30B)
haematocrit, FIG. 30C) red blood cell counts and FIG. 30D)
platelet counts were performed using the Bayer Advia 120.
Results are expressed as the fold change in parameter at each
timepoint
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[0171] FIGS. 31a-314: Cytokine levels in plasma of cyno-
molgus monkeys dosed with immunocytokine molecules.
Plasma samples were obtained pre-treatment (0) and 1, 3, 7,
10, 14 and 23 days after dosing and analysed by MSD for
levels of FIG. 31a) TNF-a; FIG. 315) IL-8; FIG. 31¢) IL-6;
FIG. 31d) IFNy; FIG. 31¢) G-CSF, FIG. 31f) IL-2, FIG. 31g)
1L-4 and FIG. 31/%) IL-5. Where no bar is included, cytokine
levels were below the limit of quantification of the assay.
IL-1p was not detectable in any samples and so is not
included in the graphs

[0172] FIG. 32: Pharmacokinetic (PK) analysis of immu-
nocytokines. Serum was prepared from blood samples taken
at various time points over 96 hours. Serum was incubated
on plates coated with PD-L.1 and immunocytokines detected
with a biotinylated anti-human Fc detection antibody, and
streptavidin-labelled Europium. Results are expressed as %
peak concentration

[0173] FIGS. 33a-33b: Expansion of specific T-cell sub-
sets by ICK molecules. Whole blood was incubated with
antibodies for staining, before red blood cell lysis, fixation
and analysis by flow cytometry. Results are expressed as
fold change in absolute (FIG. 33a) CD4* T-cell and (FIG.
33b) CD8™" T-cell numbers at each timepoint.

[0174] FIG. 34: Effector function of lead antibodies in a
reporter cell assay. PD-L.1 expressing target cells (ES2) were
co-cultured overnight with Jurkat cells, engineered to
express NFAT-induced luciferase and FeyRIlla, in the pres-
ence of PD-L1 antibodies. Each data point indicates mean
fold induction of relative light unitststandard deviation.
Data is from one representative experiment, of three inde-
pendent experiments

[0175] FIG. 35: Binding of lead antibodies to cell-ex-
pressed cynomolgus PD-L.1. Antibodies were titrated on
CHO cells expressing cynomolgus PD-L.1, and bound anti-
body detected with an anti-human IgG AlexaFluor 647. Data
is from a single experiment

[0176] FIG. 36(a): Human PD-L.1 CHO-S FACS neutrali-
sation with PD-1 receptor. Neutralisation profiles of lead
antibodies compared to a benchmark anti-PD-L.1 antibody
and isotype control. Data representative of two independent
experiments

[0177] FIG. 36(h): Human PD-L.1 CHO-S FACS neutrali-
sation with CD80 receptor. Neutralisation profiles of lead
antibodies compared to a benchmark anti-PD-L.1 antibody
and isotype control. Data representative of two independent
experiments

[0178] FIG. 37: Induction of IFNy production in a mono-
cyte—T-cell co-culture assay by anti-PD-L1 antibodies in
human IgG1 format. Each data point represents the mean
fold induction of IFNy from at least three independent
experiments, xstandard error of the mean

[0179] FIG. 38: Four lead molecules (KY01, KY02, KY03
and KY04) were tested in the TIGIT/CD155 receptor ligand
HTRF® assay. Plot represents the mean and standard error
of'the percentage of CD155 specific binding versus antibody
concentration (Log(M)) obtained in two independent experi-
ments

[0180] FIG. 39: Binding to human TIGIT and blocking of
CD155/TIGIT interaction was investigated by flow cytom-
etry using human TIGIT HEK 293 cells treated with recom-
binant CD155. Example data is shown for lead molecule
KYO02. Percentage of CD155 specific binding and PE geo-
metric mean (geomean) referring to antibody binding were
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plotted on the left Y and right Y axis respectively versus
antibody concentration (Log(M).

DETAILED DESCRIPTION

1. Definitions

[0181] Disclosures in this Definitions expressed in terms
of PD-L1 and anti-PD-L.1 antibodies and fragments apply
mutatis mutandis to the invention herein as it relates to
TIGIT, ICOS and anti-TIGIT or anti-ICOS antibodies and
fragments.

[0182] Unless otherwise defined herein, scientific and
technical terms shall have the meanings that are commonly
understood by those of ordinary skill in the art. Further,
unless otherwise required by context, singular terms shall
include pluralities and plural terms shall include the singu-
lar.

[0183] The singular terms “a,” “an,” and “the” include
plural referents unless context clearly indicates otherwise.
Similarly, the word “or” is intended to include “and” unless
the context clearly indicates otherwise. Although methods
and materials similar or equivalent to those described herein
can be used in the practice or testing of this disclosure,
suitable methods and materials are described below. The
abbreviation, “e.g.” is derived from the Latin exempli gratia,
and is used herein to indicate a non-limiting example. Thus,
the abbreviation “e.g.” is synonymous with the term “for
example.”

[0184] In the specification and claims, the term “about” is
used to modify, for example, the quantity of an ingredient in
a composition, concentration, volume, process temperature,
process time, yield, flow rate, pressure, and like values, and
ranges thereof, employed in describing the embodiments of
the disclosure. The term “about” refers to variation in the
numerical quantity that can occur, for example, through
typical measuring and handling procedures used for making
compounds, compositions, concentrates or use formulations;
through inadvertent error in these procedures; through dif-
ferences in the manufacture, source, or purity of starting
materials or ingredients used to carry out the methods, and
like proximate considerations. The term “about” also
encompasses amounts that differ due to aging of a formu-
lation with a particular initial concentration or mixture, and
amounts that differ due to mixing or processing a formula-
tion with a particular initial concentration or mixture. Where
modified by the term “about” the claims appended hereto
include equivalents to these quantities.

[0185] As used herein, “administer” or “administration”
refers to the act of injecting or otherwise physically deliv-
ering a substance as it exists outside the body (e.g., an
anti-hPD-L1 antibody provided herein) into a patient, such
as by mucosal, intradermal, intravenous, intramuscular
delivery and/or any other method of physical delivery
described herein or known in the art. When a disease, or a
symptom thereof, is being treated, administration of the
substance typically occurs after the onset of the disease or
symptoms thereof. When a disease, or symptoms thereof, are
being prevented, administration of the substance typically
occurs before the onset of the disease or symptoms thereof.
[0186] The term “antibody”, “immunoglobulin” or “Ig”
may be used interchangeably herein and means an immu-
noglobulin molecule that recognizes and specifically binds
to a target, such as a protein, polypeptide, peptide, carbo-
hydrate, polynucleotide, lipid, or combinations of the fore-
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going through at least one antigen recognition site within the
variable region of the immunoglobulin molecule. As used
herein, the term “antibody” encompasses intact polyclonal
antibodies, intact monoclonal antibodies, antibody frag-
ments (such as Fab, Fab', F(ab'"),, and Fv fragments), single
chain Fv (scFv) mutants, multispecific antibodies such as
bispecific antibodies (including dual binding antibodies),
chimeric antibodies, humanized antibodies, human antibod-
ies, fusion proteins comprising an antigen determination
portion of an antibody, and any other modified immuno-
globulin molecule comprising an antigen recognition site so
long as the antibodies exhibit the desired biological activity.
The term “antibody” can also refer to a Y-shaped glycopro-
tein with a molecular weight of approximately 150 kDa that
is made up of four polypeptide chains: two light (L) chains
and two heavy (H) chains. There are five types of mamma-
lian Ig heavy chain isotypes denoted by the Greek letters
alpha (o), delta (9), epsilon (&), gamma (y), and mu (u). The
type of heavy chain defines the class of antibody, i.e., IgA,
IgD, IgE, IgG, and IgM, respectively. The y and a classes are
further divided into subclasses on the basis of differences in
the constant domain sequence and function, e.g., IgGl,
higG2, mIgG2A, mIgG2B, 1gG3, 1gG4, IgAl and IgA2. In
mammals, there are two types of immunoglobulin light
chains, A and K. The “variable region” or “variable domain”
of an antibody refers to the amino-terminal domains of the
heavy or light chain of the antibody. The variable domains
of the heavy chain and light chain may be referred to as
“Vg” and “V,”, respectively. These domains are generally
the most variable parts of the antibody (relative to other
antibodies of the same class) and contain the antigen binding
sites. An example of antibodies are heavy chain-only (ie,
H2) antibodies that comprise a dimer of a heavy chain
(5'-VH-(optional Hinge)-CH2-CH3-3") and are devoid of a
light chain.

[0187] The antibodies described herein may be oligoclo-
nal, polyclonal, monoclonal (including full-length monoclo-
nal antibodies), camelised, chimeric, CDR-grafted, multi-
specific, bi-specific (including dual-binding antibodies),
catalytic, chimeric, humanized, fully human, anti-idiotypic,
including antibodies that can be labelled in soluble or bound
form as well as fragments, variants or derivatives thereof,
either alone or in combination with other amino acid
sequences provided by known techniques. An antibody may
be from any species. Antibodies described herein can be
naked or conjugated to other molecules such as toxins,
radioisotopes, etc.

[0188] The term “antigen binding domain,” “antigen bind-
ing region,” “antigen binding fragment,” and similar terms
refer to that portion of an antibody which comprises the
amino acid residues that interact with an antigen and confer
on the binding agent its specificity and affinity for the
antigen (e.g. the complementarity determining regions
(CDRs)). The antigen binding region can be derived from
any animal species, such as rodents (e.g. rabbit, rat or
hamster) and humans. Preferably, the antigen binding region
will be of human origin.

[0189] Antigen binding fragments described herein can
include single-chain Fvs (scFv), single-chain antibodies,
single domain antibodies, domain antibodies, Fv fragments,
Fab fragments, F(ab') fragments, F(ab'), fragments, antibody
fragments that exhibit the desired biological activity, disul-
fide-stabilised variable region (dsFv), dimeric variable
region (diabody), anti-idiotypic (anti-Id) antibodies (includ-

29 <
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ing, e.g. anti-1d antibodies to antibodies), intrabodies, linear
antibodies, single-chain antibody molecules and multispe-
cific antibodies formed from antibody fragments and
epitope-binding fragments of any of the above. In particular,
antibodies and antibody fragments described herein can
include immunoglobulin molecules and immunologically
active fragments of immunoglobulin molecules, i.e., mol-
ecules that contain an antigen-binding site. Digestion of
antibodies with the enzyme, papain, results in two identical
antigen-binding fragments, known also as “Fab” fragments,
and a “Fc¢” fragment, having no antigen-binding activity but
having the ability to crystallize. “Fab” when used herein
refers to a fragment of an antibody that includes one constant
and one variable domain of each of the heavy and light
chains. The term “Fc region” herein is used to define a
C-terminal region of an immunoglobulin heavy chain,
including native-sequence Fc regions and variant Fc regions.
The “Fc fragment” refers to the carboxy-terminal portions of
both H chains held together by disulfides. The effector
functions of antibodies are determined by sequences in the
Fc region, the region which is also recognized by Fc
receptors (FcR) found on certain types of cells. Digestion of
antibodies with the enzyme, pepsin, results in a F(ab'"),
fragment in which the two arms of the antibody molecule
remain linked and comprise two-antigen binding sites. The
F(ab"), fragment has the ability to crosslink antigen.

[0190] “Fv” when used herein refers to the minimum
fragment of an antibody that retains both antigen-recogni-
tion and antigen-binding sites. This region consists of a
dimer of one heavy and one light chain variable domain in
tight, non-covalent or covalent association. It is in this
configuration that the three CDRs of each variable domain
interact to define an antigen-binding site on the surface of
the V-V dimer. Collectively, the six CDRs confer antigen-
binding specificity to the antibody. However, even a single
variable domain (or half of an Fv comprising only three
CDRs specific for an antigen) has the ability to recognize
and bind antigen, although at a lower affinity than the entire
binding site.

[0191] The term “monoclonal antibody” as used herein
refers to an antibody obtained from a population of substan-
tially homogeneous antibodies, i.e. the individual antibodies
comprising the population are identical except for possible
naturally occurring mutations and/or post-translation modi-
fications (e.g. isomerizations, amidations) that may be pres-
ent in minor amounts. Monoclonal antibodies are highly
specific, and are directed against a single antigentic deter-
minant or epitope. In contrast, polyclonal antibody prepa-
rations typically include different antibodies directed against
different antigenic determinants (or epitopes). The term
“monoclonal antibody” as used herein encompasses both
intact and full-length monoclonal antibodies as well as
antibody fragments (such as Fab, Fab', F(ab'),, Fv), single
chain (scFv) mutants, fusion proteins comprising an anti-
body portion, and any other modified immunoglobulin mol-
ecule comprising an antigen recognition site. Furthermore,
“monoclonal antibody” refers to such antibodies made in
any number of ways including, but not limited to,
hybridoma, phage selection, recombinant expression, and
transgenic animals.

[0192] The monoclonal antibodies herein can include
“chimeric” antibodies (immunoglobulins) in which a portion
of the heavy and/or light chain is identical with or homolo-
gous to corresponding sequences in antibodies derived from
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a particular species or belonging to a particular antibody
class or subclass, while the remainder of the chain(s) is(are)
identical with or homologous to corresponding sequences in
antibodies derived from another species or belonging to
another antibody class or subclass, as well as fragments of
such antibodies that exhibit the desired biological activity.

[0193] The term “humanized antibody” refers to a subset
of chimeric antibodies in which a “hypervariable region”
from a non-human immunoglobulin (the donor antibody)
replaces residues from a hypervariable region in a human
immunoglobulin (recipient antibody). In general, a human-
ized antibody will include substantially all of at least one,
and typically two, variable domains, in which all or sub-
stantially all of the hypervariable loops correspond to those
of a non-human immunoglobulin sequence, and all or sub-
stantially all of the framework regions are those of a human
immunoglobulin sequence, although the framework regions
may include one or more substitutions that improve antibody
performance, such as binding affinity, isomerization, immu-
nogenicity, etc.

[0194] The term “bispecific antibody” means an antibody
which comprises specificity for two target molecules, and
includes, but is not limited to, formats such as DVD-Ig (see
DiGiammarino et al., “Design and generation of DVD-Ig™
molecules for dual-specific targeting”, Meth. Mo. Biol.,
2012, 889, 145-156), mAb*> (see WO02008/003103, the
description of the mAb® format is incorporated herein by
reference), FIT-Ig (see W02015/103072, the description of
the FIT-Ig scaffold is incorporated herein by reference),
mAb-dAb, dock and lock, Fab-arm exchange, SEEDbody,
Triomab, LUZ-Y, Fcab, KA-body, orthogonal Fab, scDia-
body-Fe, diabody-Fc, tandem scFv-Fc, Fab-scFv-Fc, Fab-
scFv, intrabody, BITE, diabody, DART, TandAb, scDiabody,
scDiabody-CH3, Diabody-CH3, Triple body, Miniantibody,
minibody, TriBi minibody, scFv-CH3 KIH, scFv-CH-CL-
scFv, F(ab")2-scFv, scFv-KIH, Fab-scFv-Fc, tetravalent
HCab, InmTAC, knobs-in-holes, knobs-in-holes with com-
mon light chain, knobs-in-holes with common light chain
and charge pairs, charge pairs, charge pairs with common
light chain, DT-IgG, DutaMab, IgG(H)-scFv, scFv-(H)IgG,
1gG(1)-scFv, scFv-(L)IgG, IgG(L,H)-Fv, IgG(H)-V, V(H)—
1gG, IgG(L)-V, V(L)-1gG, KIH IgG-scFab, 2scFv-IgG, IgG-
2scFv, scFv4-Ig and zybody. For a review of bispecific
formats, see Spiess, C., et al., Mol. Immunol. (2015). In
another embodiment, the bispecific molecule comprises an
antibody which is fused to another non-Ig format, for
example a T-cell receptor binding domain; an immunoglobu-
lin superfamily domain; an agnathan variable lymphocyte
receptor; a fibronectin domain (e.g. an Adnectin™); an
antibody constant domain (e.g. a CH; domain, e.g., a CH,
and/or CH, of an Fcab™) wherein the constant domain is
not a functional CH,; domain; an scFv; an (scFv),; an
sc-diabody; an scFab; a centyrin and an epitope binding
domain derived from a scaffold selected from CTLA-4
(Evibody™); a lipocalin domain; Protein A such as Z-do-
main of Protein A (e.g. an Affibody™ or SpA); an A-domain
(e.g. an Avimer™ or Maxibody™); a heat shock protein
(such as and epitope binding domain derived from GroEI
and GroES); a transferrin domain (e.g. a trans-body);
ankyrin repeat protein (e.g. a DARPin™); peptide aptamer;
C-type lectin domain (e.g. Tetranectin™); human y-crystal-
lin or human ubiquitin (an affilin); a PDZ domain; scorpion
toxin; and a kunitz type domain of a human protease
inhibitor.



US 2023/0192847 Al

[0195] In one embodiment, the bispecific antibody is a
mAb®. A mAb® comprises a V,; and V, domain from an
intact antibody, fused to a modified constant region, which
has been engineered to form an antigen-binding site, known
as an “Fcab”. The technology behind the Fcab/mAb? format
is described in more detail in W0O2008/003103, and the
description of the mAb® format is incorporated herein by
reference.

[0196] In one embodiment, a “bispecific antibody™ does
not include a FIT-Ig format. In one embodiment, a “bispe-
cific antibody” does not include a mAb® format. In one
embodiment, a “bispecific antibody” does not include either
a FIT-Ig format or a mAb* format.

[0197] Inanother embodiment, the bispecific antibody is a
“dual binding antibody”. As used herein, the term “dual
binding antibody” is a bispecific antibody wherein both
antigen-binding domains are formed by a V/V pair, and
includes FIT-Ig (see W02015/103072, incorporated herein
by reference), mAb-dAb, dock and lock, Fab-arm exchange,
SEEDbody, Triomab, LUZ-Y, Fcab, KA-body, orthogonal
Fab, scDiabody-Fc, diabody-Fc, tandem scFv-Fc, Fab-scFv-
Fc, Fab-scFv, intrabody, BITE, diabody, DART, TandAb,
scDiabody, scDiabody-CH3, Diabody-CH3, Triple body,
Miniantibody, minibody, scFv-CH, KIH, scFv-CH-CL-
scFv, F(ab"),-scFv, scFv-KIH, Fab-scFv-Fc, tetravalent
HCab, ImmTAC, knobs-in-holes, knobs-in-holes with com-
mon light chain, knobs-in-holes with common light chain
and charge pairs, charge pairs, charge pairs with common
light chain, DT-IgG, DutaMab, IgG(H)-scFv, scFv-(H)IgG,
1gG(L)-scFv, scFv-(L)IgG, IgG(L,H)-Fv, IgG(H)-V, V(H)—
1gG, IgG(L)-V, V(1)-1gG, KIH IgG-scFab, 2scFv-IgG, IgG-
2scFv and scFv4-Ig.

[0198] The term “hypervariable region”, “CDR region” or
“CDR” refers to the regions of an antibody variable domain
which are hypervariable in sequence and/or form structur-
ally defined loops. Generally, antigen binding sites of an
antibody include six hypervariable regions: three in the V,
(CDRH1, CDRH2, CDRH3), and three in the V, (CDRLI,
CDRL2, CDRL3). These regions of the heavy and light
chains of an antibody confer antigen-binding specificity to
the antibody. CDRs may be defined according to the Kabat
system (see Kabat, E. A. et al., 1991, “Sequences of Proteins
of Immunological Interest”, 5th edit., NIH Publication no.
91-3242, U.S. Department of Health and Human Services).
Other systems may be used to define CDRs, which as the
system devised by Chothia et al (see Chothia, C. & Lesk, A.
M., 1987, “Canonical structures for the hypervariable
regions of immunoglobulins”, J. Mol. Biol., 196, 901-917)
and the IMGT system (see Lefranc, M. P., 1997, “Unique
database numbering system for immunogenetic analysis”,
Immunol. Today, 18, 50). An antibody typically contains 3
heavy chain CDRs and 3 light chain CDRs. The term CDR
or CDRs is used here to indicate one or several of these
regions. A person skilled in the art is able to readily compare
the different systems of nomenclature and determine
whether a particular sequence may be defined as a CDR.
[0199] A “human antibody” is an antibody that possesses
an amino-acid sequence corresponding to that of an antibody
produced by a human and/or has been made using any of the
techniques for making human antibodies and specifically
excludes a humanized antibody comprising non-human anti-
gen-binding residues. The term “specifically binds to” refers
to measurable and reproducible interactions such as binding
between a target and an antibody, which is determinative of
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the presence of the target in the presence of a heterogeneous
population of molecules including biological molecules. For
example, an antibody that specifically binds to a target
(which can be an epitope) is an antibody that binds this target
with greater affinity, avidity, more readily, and/or with
greater duration than it binds to other targets. In one embodi-
ment, the extent of binding of an antibody to an unrelated
target is less than about 10% of the binding of the antibody
to the target as measured, e.g. by a radioimmunoassay
(RIA).

[0200] An antibody or a fragment thereof that specifically
binds to a hPD-L1 antigen may be cross-reactive with
related antigens. Preferably, an antibody or a fragment
thereof that specifically binds to a hPD-L 1 antigen does not
cross-react with other antigens (but may optionally cross-
react with PD-L.1 of a different species, e.g. rhesus, or
murine). An antibody or a fragment thereof that specifically
binds to a hPD-L1 antigen can be identified, for example, by
immunoassays, BIAcore™, or other techniques known to
those of skill in the art. An antibody or a fragment thereof
binds specifically to a PD-L.1 antigen when it binds to a
hPD-L.1 antigen with higher affinity than to any cross-
reactive antigen as determined using experimental tech-
niques, such as radioimmunoassays (RIA) and enzyme-
linked immunosorbent assays (ELISAs). Typically, a
specific or selective reaction will be at least twice back-
ground signal or noise and more typically more than 10
times (such as more than 15 times, more than 20 times, more
than 50 times or more than 100 times) background. See, e.g.
Paul, ed., 1989, Fundamental Immunology Second Edition,
Raven Press, New York at pages 332-336 for a discussion
regarding antibody specificity.

[0201] The term “aliphatic amino acid” means that the
amino acid R groups are nonpolar and hydrophobic. Hydro-
phobicity increases with increasing number of C atoms in
the hydrocarbon chain. Glycine, Alanine, Valine, Leucine
and Isoleucine are aliphatic amino acids.

[0202] The term “aromatic amino acid” means that the
amino acid R groups contain an aromatic ring system.
Phenylalanine, Tyrosine and Tryptophan are aromatic amino
acids.

[0203] The term “hydroxyl-containing amino acid” means
that the amino acid R groups contain a hydroxyl group, and
are hydrophilic. Serine, Cysteine, Threonine and Methionine
are hydroxyl-containing amino acids.

[0204] The term “basic amino acid” means that the amino
acid R groups are nitrogen containing and are basic at
neutral pH. Histidine, Lysine and Arginine are basic amino
acids.

[0205] The term “cyclic amino acid” means that the amino
acid R groups have an aliphatic cyclic structure. Proline is
the only cyclic aliphatic amino acid.

[0206] The term “acidic amino acid” means that the amino
acid R groups are polar and are negatively charged at
physiological pH. Aspartate and Glutamate are acidic amino
acids.

[0207] The term “amide amino acid” means that the amino
acid R groups contain an amide group. Asparagine and
Glutamine are amide amino acids.

[0208] As used herein, “authorization number” or “mar-
keting authorization number” refers to a number issued by a
regulatory agency upon that agency determining that a
particular medical product and/or composition may be mar-
keted and/or offered for sale in the area under the agency’s
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jurisdiction. As used herein “regulatory agency” refers to
one of the agencies responsible for evaluating, e.g. the safety
and efficacy of a medical product and/or composition and
controlling the sales/marketing of such products and/or
compositions in a given area. The Food and Drug Admin-
istration (FDA) in the US and the European Medicines
Agency (EPA) in Furope are but two examples of such
regulatory agencies. Other non-limiting examples can
include SDA, MPA, MHPRA, IMA, ANMAT, Hong Kong
Department of Health-Drug Office, CDSCO, Medsafe, and
KFDA.

[0209] As used herein, the term “biomarker” refers to a
gene that is differentially expressed in individuals having a
disease of interest, for example, a gene that is differentially
expressed in individuals having cancer. In one embodiment,
PD-L1 is a biomarker whose expression in tumours may be
indicative as to whether or not a patient would respond to a
particular type of treatment, in particular, whether a patient
would response to treatment targeting PD-L.1, for example,
immunotherapy using anti-PD-I.1 antibodies. In one
embodiment, PD-L.1 is a biomarker whose expression in
tumours may be indicative as to whether or not a patient
would respond to a particular type of treatment, in particular,
whether a patient would response to treatment targeting
PD-1, for example, immunotherapy using anti-PD-1 anti-
bodies. In another embodiment, PD-L.1 may be free or
membrane bound. In another embodiment, PD-L.1 may be
fixed or unfixed.

[0210] As used herein, a “buffer” refers to a chemical
agent that is able to absorb a certain quantity of acid or base
without undergoing a strong variation in pH.

[0211] As used herein, the term “carrier” refers to a
diluent, adjuvant (e.g., Freund’s adjuvant (complete and
incomplete)), excipient, or vehicle with which the therapeu-
tic is administered. Such pharmaceutical carriers can be
sterile liquids, such as water and oils, including those of
petroleum, animal, vegetable or synthetic origin, such as
peanut oil, soybean oil, mineral oil, sesame oil and the like.
Water is a preferred carrier when the pharmaceutical com-
position is administered intravenously. Saline solutions and
aqueous dextrose and glycerol solutions can also be
employed as liquid carriers, particularly for injectable solu-
tions.

[0212] The term “chemotherapeutic agent” or “chemo-
therapy” refers to a therapeutic agent whose primary pur-
pose is to destroy cancer cells, typically by interfering with
the tumour cell’s ability to grow or multiply. There are many
different types of chemotherapeutic agents, with more than
50 approved chemotherapy drugs available. Chemothera-
peutic drugs can be classified based on how they work.
Alkylating drugs kill cancer cells by directly attacking
DNA, the genetic material of the genes. Cyclophosphamide
is an alkylating drug. Antimetabolites interfere with the
production of DNA and keep cells from growing and mul-
tiplying. An example of an antimetabolite is S-fluorouracil
(5-FU). Anti-tumour antibiotics are made from natural sub-
stances such as fungi in the soil. They interfere with impor-
tant cell functions, including production of DNA and cell
proteins. Doxorubicin and bleomycin belong to this group of
chemotherapy drugs. Plant alkaloids prevent cells from
dividing normally. Vinblastine and vincristine are plant
alkaloids obtained from the periwinkle plant. Steroid hor-
mones slow the growth of some cancers that depend on
hormones. For example, tamoxifen is used to treat breast
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cancers that depend on the hormone estrogen for growth.
DNA damage response (DDR) inhibitors, such as PARP
inhibitors, block DNA repair mechanisms following single
or double stranded breaks.

[0213] Examples of chemotherapeutic agents include
Adriamycin, Doxorubicin, 5-Fluorouracil, Cytosine arab-
inoside (Ara-C), Cyclophosphamide, Thiotepa, Taxotere
(docetaxel), Busulfan, Cytoxin, Taxol, Methotrexate, Cis-
platin, Melphalan, Vinblastine, Bleomycin, Etoposide, Ifos-
famide, Mitomycin C, Mitoxantrone, Vincreistine, Vinorel-
bine, Carboplatin, Teniposide, Daunomycin,
Carminomycin, Aminopterin, Dactinomycin, Mitomycins,
Esperamicins (see, U.S. Pat. No. 4,675,187), Melphalan, and
other related nitrogen mustards. Suitable toxins and chemo-
therapeutic agents are described in Remington’s Pharma-
ceutical Sciences, 19” Ed. (Mack Publishing Co. 1995), and
in Goodman and Gilman’s The Pharmacological Basis of
Therapeutics, 7% Ed. (MacMillan Publishing Co. 1985).
Another example of chemotherapeutic agents is the class of
antibody-conjugated toxins, including, but not limited to
pyrrolobenzodiazepiness, maytansanoids, calicheamicin,
etc. Other suitable toxins and/or chemotherapeutic agents
are known to those of skill in the art.

[0214] As used herein, the term “composition” is intended
to encompass a product containing the specified ingredients
(e.g. an antibody of the invention) in, optionally, the speci-
fied amounts, as well as any product which results, directly
or indirectly, from combination of the specified ingredients
in, optionally, the specified amounts.

[0215] As used herein the term “comprising” or “com-
prises” is used with reference to antibodies, fragments, uses,
compositions, methods, and respective component(s)
thereof, that are essential to the method or composition, yet
open to the inclusion of unspecified elements, whether
essential or not.

[0216] The term “consisting of” refers to antibodies, frag-
ments, uses, compositions, methods, and respective compo-
nents thereof as described herein, which are exclusive of any
element not recited in that description of the embodiment.
[0217] As used herein the term “consisting essentially of”
refers to those elements required for a given embodiment.
The term permits the presence of elements that do not
materially affect the basic and novel or functional charac-
teristic(s) of that embodiment.

[0218] In the context of a polypeptide, the term “deriva-
tive” as used herein refers to a polypeptide that comprises an
amino acid sequence of a hPD-L1 polypeptide, a fragment
of a hPD-L.1 polypeptide, or an antibody that specifically
binds to a hPD-L.1 polypeptide which has been altered by the
introduction of amino acid residue substitutions, deletions or
additions. The term “derivative” as used herein also refers to
a hPD-L1 polypeptide, a fragment of a hPD-L1 polypeptide,
or an antibody that specifically binds to a hPD-L.1 polypep-
tide which has been chemically modified, e.g. by the cova-
lent attachment of any type of molecule to the polypeptide.
For example, but not by way of limitation, a hPD-L1
polypeptide, a fragment of a hPD-L1 polypeptide, or a
hPD-L1 antibody may be chemically modified, e.g. by
glycosylation, acetylation, pegylation, phosphorylation,
amidation, derivatization by known protecting/blocking
groups, proteolytic cleavage, linkage to a cellular ligand or
other protein, etc. The derivatives are modified in a manner
that is different from naturally occurring or starting peptide
or polypeptides, either in the type or location of the mol-
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ecules attached. Derivatives further include deletion of one
or more chemical groups which are naturally present on the
peptide or polypeptide. A derivative of a hPD-L.1 polypep-
tide, a fragment of a hPD-L.1 polypeptide, or a hPD-L1
antibody may be chemically modified by chemical modifi-
cations using techniques known to those of skill in the art,
including, but not limited to specific chemical cleavage,
acetylation, formulation, metabolic synthesis of tunicamy-
cin, etc. Further, a derivative of a hPD-L1 polypeptide, a
fragment of a hPD-L.1 polypeptide, or a hPD-L1 antibody
may contain one or more non-classical amino acids. A
polypeptide derivative possesses a similar or identical func-
tion as a hPD-L1 polypeptide, a fragment of a hPD-L1
polypeptide, or a hPD-L1 antibody described herein.

[0219] The term “effector function” as used herein is
meant to refer to one or more of antibody dependant cell
mediated cytotoxic activity (ADCC), complement-depen-
dant cytotoxic activity (CDC) mediated responses, Fc-me-
diated phagocytosis or antibody dependant cellular phago-
cytosis (ADCP) and antibody recycling via the FcRn
receptor.

[0220] An “effective amount” refers to an amount effec-
tive, at dosages and for periods of time necessary, to achieve
the desired effect, including a therapeutic or prophylactic
result. A “therapeutically effective amount” refers to the
minimum concentration required to effect a measurable
improvement or prevention of a particular disorder. A thera-
peutically effective amount herein may vary according to
factors such as the disease state, age, sex, and weight of the
patient, and the ability of the antibody to elicit a desired
response in the individual. A therapeutically effective
amount is also one in which toxic or detrimental effects of
the antibody are outweighed by the therapeutically benefi-
cial effects. A “prophylactically effective amount™ refers to
an amount effective, at the dosages and for periods of time
necessary, to achieve the desired prophylactic result. In
some embodiments, the effective amount of an antibody of
the invention is from about 0.1 mg/kg (mg of antibody per
kg weight of the subject) to about 100 mg/kg. In certain
embodiments, an effective amount of an antibody provided
therein is about 0.1 mg/kg, about 0.5 mg/kg, about 1 mg/kg,
3 mg/kg, 5 mg/kg, about 10 mg/kg, about 15 mg/kg, about
20 mg/kg, about 25 mg/kg, about 30 mg/kg, about 35 mg/kg,
about 40 mg/kg, about 45 mg/kg, about 50 mg/kg, about 60
mg/kg, about 70 mg/kg, about 80 mg/kg about 90 mg/kg or
about 100 mg/kg (or a range therein). In some embodiments,
“effective amount” as used herein also refers to the amount
of an antibody of the invention to achieve a specified result
(e.g. inhibition of a hPD-L.1 biological activity of a cell).

[0221] The term “epitope” as used herein refers to a
localized region on the surface of an antigen, such as
hPD-L.1 polypeptide or hPD-L.1 polypeptide fragment, that
is capable of being bound to one or more antigen binding
regions of an antibody, and that has antigenic or immuno-
genic activity in an animal, preferably a mammal, and most
preferably in a human, that is capable of eliciting an immune
response. An epitope having immunogenic activity is a
portion of a polypeptide that elicits an antibody response in
an animal. An epitope having antigenic activity is a portion
of a polypeptide to which an antibody specifically binds as
determined by any method well known in the art, for
example, by the immunoassays described herein. Antigenic
epitopes need not necessarily be immunogenic. Epitopes
usually consist of chemically active surface groupings of
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molecules such as amino acids or sugar side chains and have
specific three dimensional structural characteristics as well
as specific charge characteristics. A region of a polypeptide
contributing to an epitope may be contiguous amino acids of
the polypeptide or the epitope may come together from two
or more non-contiguous regions of the polypeptide. The
epitope may or may not be a three-dimensional surface
feature of the antigen. In certain embodiments, a hPD-L.1
epitope is a three-dimensional surface feature of a hPD-L1
polypeptide (e.g. in a trimeric form of a hPD-L1 polypep-
tide). In other embodiments, a hPD-L1 epitope is linear
feature of a hPD-L.1 polypeptide (e.g. in a trimeric form or
monomeric form of the hPD-L.1 polypeptide). Antibodies
provided herein may specifically bind to an epitope of the
monomeric (denatured) form of hPD-L.1, an epitope of the
trimeric (native) form of hPD-L1, or both the monomeric
(denatured) form and the trimeric (native) form of hPD-L.1.
In specific embodiments, the antibodies provided herein
specifically bind to an epitope of the trimeric form of
hPD-L1 but do not specifically bind the monomeric form of
hPD-L1.

[0222] The term “excipients™ as used herein refers to inert
substances which are commonly used as a diluent, vehicle,
preservatives, binders, or stabilizing agent for drugs and
includes, but not limited to, proteins (e.g. serum albumin,
etc.), amino acids (e.g. aspartic acid, glutamic acid, lysine,
arginine, glycine, histidine, etc.), fatty acids and phospho-
lipids (e.g. alkyl sulfonates, caprylate, etc.), surfactants (e.g.
SDS, polysorbate, nonionic surfactant, etc.), saccharides
(e.g. sucrose, maltose, trehalose, etc.) and polyols (e.g.
mannitol, sorbitol, etc.). See, also, Remington’s Pharmaceu-
tical Sciences (1990) Mack Publishing Co., Easton, Pa.,
which is hereby incorporated by reference in its entirety.

[0223] As used herein, the term “fixed” or “fixation” refers
to a chemical process by which biological tissues are pre-
served from decay, to prevent autolysis or putrefaction. In
general, fixation involves exposing the tissue to chemical
compounds such as alcohols or aldehydes such as formal-
dehyde to terminate ongoing biochemical reactions. In some
instances, fixation may also increase the mechanical strength
or stability of the treated tissues. The term “unfixed” refers
to a tissue that has not been subjected to a chemical process
to prevent tissue decay. As used herein, the term “surface
expressed” means that the protein is embedded in or spans
a cell membrane or is associated with a protein that is
embedded in or spans a cell membrane (i.e. a membrane
associated protein). In one embodiment, a surface expressed
protein includes one or more transmembrane domains. In
another embodiment, the protein is associated with the
exterior or interior surface of a cell membrane indirectly via
association with another membrane spanning protein (i.e.
the surface expressed protein is not spanning the cell mem-
brane itself). In general, surface expressed proteins that are
integrated into a cell membrane or expressed endogenously
within a cell are more likely to fold in the correct confor-
mation than recombinantly produced free forms of the same
protein.

[0224] In the context of a peptide or polypeptide, the term
“fragment” as used herein refers to a peptide or polypeptide
that comprises less than the full length amino acid sequence.
Such a fragment may arise, for example, from a truncation
at the amino terminus, a truncation at the carboxy terminus,
and/or an internal deletion of a residue(s) from the amino
acid sequence. Fragments may, for example, result from
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alternative RNA splicing or from in vivo protease activity. In
certain embodiments, PD-L.1 fragments include polypep-
tides comprising an amino acid sequence of at least 5
contiguous amino acid residues, at least 10 contiguous
amino acid residues, at least 15 contiguous amino acid
residues, at least 20 contiguous amino acid residues, at least
25 contiguous amino acid residues, at least 40 contiguous
amino acid residues, at least 50 contiguous amino acid
residues, at least 60 contiguous amino residues, at least 70
contiguous amino acid residues, at least 80 contiguous
amino acid residues, at least 90 contiguous amino acid
residues, at least contiguous 100 amino acid residues, at
least 125 contiguous amino acid residues, at least 150
contiguous amino acid residues, at least 175 contiguous
amino acid residues, at least 200 contiguous amino acid
residues, or at least 250 contiguous amino acid residues of
the amino acid sequence of a hPD-L1 polypeptide or an
antibody that specifically binds to a hPD-L1 polypeptide. In
a specific embodiment, a fragment of a hPD-L.1 polypeptide
or an antibody that specifically binds to a hPD-L.1 antigen
retains at least 1, at least 2, or at least 3 functions of the
polypeptide or antibody.

[0225] The term “free” refers to a polypeptide, for
example, PD-L1 or fragments and variants thereof, that is
combined with a buffer, wherein the polypeptide is not
associated with a cell surface or cell membrane. As such, the
term “free” can refer to a polypeptide that is capable of
surface expression (i.e. includes one or more transmembrane
domains or membrane association domains), but that is not,
in its present state, expressed on the surface of a cell or
bound to a protein that is expressed on the surface of a cell.
A free polypeptide can also refer to a free recombinant or
native or unbound polypeptide. In the context of phage
display, a free antigen can be selected in solution (referred
to herein as a “soluble selection™) or adsorbed to a surface,
for example, adsorbed to the surface of a 96-well plate
(referred to herein as “biopanning selection”).

[0226] The term “fusion protein” as used herein refers to
a polypeptide that comprises an amino acid sequence of an
antibody and an amino acid sequence of a heterologous
polypeptide or protein (i.e. a polypeptide or protein not
normally a part of the antibody (e.g. a non-anti-hPD-L1
antigen antibody)). The term “fusion” when used in relation
to hPD-L1 or to an anti-hPD-L1 antibody refers to the
joining of a peptide or polypeptide, or fragment, variant
and/or derivative thereof, with a heterologous peptide or
polypeptide. Preferably, the fusion protein retains the bio-
logical activity of the hPD-L1 or anti-hPD-L1 antibody. In
certain embodiments, the fusion protein comprises a hPD-
L1 antibody VH domain, VL. domain, VH CDR (one, two or
three VH CDRs), and/or VL. CDR (one, two or three VL
CDRs), wherein the fusion protein specifically binds to a
hPD-L1 epitope.

[0227] The term “heavy chain” when used with reference
to an antibody refers to five distinct types, called alpha (),
delta (9), epsilon (g), gamma (y) and mu (u), based on the
amino acid sequence of the heavy chain constant domain.
These distinct types of heavy chains are well known and
give rise to five classes of antibodies, IgA, IgD, IgE, IgG and
IgM, respectively, including four subclasses of IgG, namely
1gG1, 1gG2, IgG3 and 1gG4. Preferably the heavy chain is
a human heavy chain. In the human population, multiple
heavy chain constant region alleles, of each immunoglobulin
or immunoglobulin subclass, exist. The nucleotide and
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amino acid sequences of these allelic variants are accessible
on publicly available databases such as IMGT, ENSEMBL
Swiss-Prot and Uniprot. Allelic variants may also be iden-
tified in various genome sequencing projects. In one
embodiment, the antibodies and antibody fragments dis-
closed herein comprise a heavy chain encoded by a IgG1
constant region allele, which includes, but is not limited to,
human IGHGI1*01 (Seq ID Nos:340, 341 & 537),
IGHG1*02 (Seq ID Nos:340, 341 &537), IGHG1*03 (Seq
ID Nos:523 & 524), IGHG1*04 (Seq ID Nos:525 & 526)
and IGHG1*05 (Seq ID Nos:340, 341 & 537). In one
embodiment, the antibodies and antibody fragments dis-
closed herein comprise a protein encoded by a IgG2 constant
region allele, which includes, but is not limited to, human
IGHG2*01 (Seq ID Nos:527 & 528), IGHG2*02 (Seq ID
Nos:529 & 530), IGHG2*03 (Seq ID Nos:527 & 528),
IGHG2*04 (Seq ID Nos:531 & 532), IGHG2*05 (Seq ID
Nos:527 & 528) and IGHG2*06 (Seq ID Nos:533 & 534).
In one embodiment, the antibodies or antibody fragments
disclosed herein comprise a protein encoded by a IgG3
constant region allele, which includes but is not limited to
human IGHG3*01, IGHG3*02, IGHG3*03, IGHG3*04,

IGHG3*05, IGHG3*06, IGHG3*07, IGHG3*08,
IGHG3*09, IGHG3*10, IGHG3*11, IGHG3*12,
IGHG3*13, IGHG3*14, IGHG3*15, IGHG3*16,

IGHG3*17, IGHG3*18 and IGHG3*19. In one embodi-
ment, the antibodies or antibody fragments disclosed herein
comprise a protein encoded by a IgG4 constant region allele,
which includes but is not limited to human IGHG4*01 (Seq
ID Nos:192 & 193), IGHG4*02 (Seq ID Nos:194 & 195),
IGHG4*03 (Seq ID Nos:196 & 197) and IGHG4*04 (Seq
1D Nos:192 & 193). In another example, the heavy chain is
a disabled IgG isotype, e.g. a disabled IgG4. In certain
embodiments, the antibodies of the invention comprise a
human gamma 4 constant region. In another embodiment,
the heavy chain constant region does not bind Fc-y recep-
tors, and e.g. comprises a Leu235Glu mutation. In another
embodiment, the heavy chain constant region comprises a
Ser228Pro mutation to increase stability. In another embodi-
ment, the heavy chain constant region is IgG4-PE (SEQ ID
No:199. In another embodiment, the antibodies and anti-
body fragments disclosed herein comprise a heavy chain
constant region encoded by a murine IgG1 constant region
allele, which includes but is not limited to mouse IGHG1*01
or IGHG1*02. In one embodiment, the antibodies and
antibody fragments disclosed herein comprise a heavy chain
constant region encoded by a murine IgG2 constant region
allele, which includes, but is not limited to, mouse
IGHG2A*01, IGHG2A*02, IGHG2B*01, IGHG2B*02,
IGHG2C*01, IGHG2C*02 or IGHG2C*03. In one embodi-
ment, the antibodies or antibody fragments disclosed herein
comprise a protein encoded by a murine IgG3 constant
region allele, which includes but is not limited to mouse
IGHG3*01.

[0228] The term “host” as used herein refers to an animal,
preferably a mammal, and most preferably a human.

[0229] The term “host cell” as used herein refers to the
particular subject cell transfected with a nucleic acid mol-
ecule and the progeny or potential progeny of such a cell.
Progeny of such a cell may not be identical to the parent cell
transfected with the nucleic acid molecule due to mutations
or environmental influences that may occur in succeeding
generations or integration of the nucleic acid molecule into
the host cell genome.
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[0230] The term “an IL.-2 cytokine” as used herein refers
to a cytokine-like molecule which has a similar activity to a
wild-type IL-2. It may have activity at the high (o.py) affinity
IL-2 receptor and/or the intermediate affinity (aff) IL-2
receptor. The cytokine may be a variant IL-2 cytokine
having one or more amino acid deletions, substitutions or
additions. Variant cytokines are described in more detail
hereinbelow.

[0231] The term “immunomodulatory agent” and varia-
tions thereof including, but not limited to, immunomodula-
tory agents, as used herein refer to an agent that modulates
a host’s immune system. In certain embodiments, an immu-
nomodulatory agent is an immunosuppressant agent. In
certain other embodiments, an immunomodulatory agent is
an immunostimulatory agent. In accordance with the inven-
tion, an immunomodulatory agent used in the combination
therapies of the invention does not include an anti-hPD-L.1
antibody or antigen-binding fragment. Immunomodulatory
agents include, but are not limited to, small molecules,
peptides, polypeptides, proteins, fusion proteins, antibodies,
inorganic molecules, mimetic agents, and organic mol-
ecules.

[0232] The term “in combination” in the context of the
administration of other therapies refers to the use of more
than one therapy. The use of the term “in combination” does
not restrict the order in which therapies are administered to
a subject with a disease. A first therapy can be administered
before (e.g. 1 minute, 45 minutes, 30 minutes, 45 minutes,
1 hour, 2 hours, 4 hours, 6 hours, 12 hours, 24 hours, 48
hours, 72 hours, 96 hours, 1 week, 2 weeks, 3 weeks, 4
weeks, 5 weeks, 6 weeks, 8 weeks, or 12 weeks), concur-
rently, or after (e.g. 1 minute, 45 minutes, 30 minutes, 45
minutes, 1 hour, 2 hours, 4 hours, 6 hours, 12 hours, 24
hours, 48 hours, 72 hours, 96 hours, 1 week, 2 weeks, 3
weeks, 4 weeks, 5 weeks, 6 weeks, 8 weeks, or 12 weeks)
the administration of a second therapy to a subject which
had, has, or is susceptible to a hPD-L.1-mediated disease.
Any additional therapy can be administered in any order
with the other additional therapies. In certain embodiments,
the antibodies of the invention can be administered in
combination with one or more therapies (e.g. therapies that
are not the antibodies of the invention that are currently
administered to prevent, treat, manage, and/or ameliorate a
hPD-L.1-mediated disease. Non-limiting examples of thera-
pies that can be administered in combination with an anti-
body of the invention include analgesic agents, anaesthetic
agents, antibiotics, or immunomodulatory agents or any
other agent listed in the U.S. Pharmacopoeia and/or Physi-
cian’s Desk Reference.

[0233] The term “immunocytokine”, as used herein refers
to an antibody format which is fused to a cytokine molecule.
The antibody format may be any of those described herein,
and the cytokine may be fused directly, or by means of a
linker or chemical conjugation to either the N- or C-terminus
of the heavy or the light chain of the antibody format.
[0234] As used herein, “injection device” refers to a
device that is designed for carrying out injections, an injec-
tion including the steps of temporarily fluidically coupling
the injection device to a person’s tissue, typically the sub-
cutaneous tissue. An injection further includes administering
an amount of liquid drug into the tissue and decoupling or
removing the injection device from the tissue. In some
embodiments, an injection device can be an intravenous
device or IV device, which is a type of injection device used
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when the target tissue is the blood within the circulatory
system, e.g. the blood in a vein. A common, but non-limiting
example of an injection device is a needle and syringe.
[0235] As used herein, “instructions” refers to a display of
written, printed or graphic matter on the immediate con-
tainer of an article, for example the written material dis-
played on a vial containing a pharmaceutically active agent,
or details on the composition and use of a product of interest
included in a kit containing a composition of interest.
Instructions set forth the method of the treatment as con-
templated to be administered or performed.

[0236] An “isolated” or “purified” antibody or protein is
one that has been identified, separated and/or recovered from
a component of its production environment (e.g. natural or
recombinant). For example, the antibody or protein is sub-
stantially free of cellular material or other contaminating
proteins from the cell or tissue source from which the
antibody is derived, or substantially free of chemical pre-
cursors or other chemicals when chemically synthesized.
The language “substantially free of cellular material”
includes preparations of an antibody in which the antibody
is separated from cellular components of the cells from
which it is isolated or recombinantly produced. Thus, an
antibody that is substantially free of cellular material
includes preparations of antibody having less than about
30%, 20%, 10%, or 5% (by dry weight) of heterologous
protein (also referred to herein as a “contaminating pro-
tein”). When the antibody is recombinantly produced, it is
also preferably substantially free of culture medium, i.e.
culture medium represents less than about 20%, 10%, or 5%
of the volume of the protein preparation. When the antibody
is produced by chemical synthesis, it is preferably substan-
tially free of chemical precursors or other chemicals, i.e., it
is separated from chemical precursors or other chemicals
which are involved in the synthesis of the protein. Accord-
ingly, such preparations of the antibody have less than about
30%, 20%, 10%, 5% (by dry weight) of chemical precursors
or compounds other than the antibody of interest. In a
preferred embodiment, antibodies of the invention are iso-
lated or purified.

[0237] The terms “Kabat numbering,” and like terms are
recognized in the art and refer to a system of numbering
amino acid residues which are more variable (i.e. hypervari-
able) than other amino acid residues in the heavy chain
variable regions of an antibody, or an antigen binding
portion thereof (Kabat et al., (1971) Ann. NY Acad. Sci.,
190:382-391 and, Kabat et al. (1991) Sequences of Proteins
of Immunological Interest, Fifth Edition, U.S. Department
of Health and Human Services, NIH Publication No.
91-3242). For the heavy chain variable region, the hyper-
variable region typically ranges from amino acid positions
31 to 35 for CDR1, amino acid positions 50 to 65 for CDR2,
and amino acid positions 95 to 102 for CDR3.

[0238] “Label” or “labelled” as used herein refers to the
addition of a detectable moiety to a polypeptide, for
example, a radiolabel, fluorescent label, enzymatic label,
chemiluminescent label or a biotinyl group or gold. Radio-
isotopes or radionuclides may include *H, '*C, *°N, *°S, °°Y,
#Te, 12In, 1271, 31, fluorescent labels may include rhod-
amine, lanthanide phosphors or FITC and enzymatic labels
may include horseradish peroxidase, f3-galactosidase,
luciferase, alkaline phosphatase. Additional labels include,
by way of illustration and not limitation: enzymes, such as
glucose-6-phosphate dehydrogenase (“G6PDH”), alpha-D-
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galactosidase, glucose oxydase, glucose amylase, carbonic
anhydrase, acetylcholinesterase, lysozyme, malate dehydro-
genase and peroxidase; dyes (e.g. cyanine dyes, e.g. Cy5S™,
Cy5.5™. or Cy7™); additional fluorescent labels or fluo-
rescers include, such as fluorescein and its derivatives,
fluorochrome, GFP (GFP for “Green Fluorescent Protein™),
other fluorescent proteins (e.g. mCherry, mTomato), dansyl,
umbelliferone, phycoerythrin, phycocyanin, allophycocya-
nin, o-phthaldehyde, and fiuorescamine; fluorophores such
as lanthanide cryptates and chelates e.g. Europium etc
(Perkin Elmer and Cisbio Assays); chemoluminescent labels
or chemiluminescers, such as isoluminol, luminol and the
dioxetanes; sensitisers; coenzymes; enzyme substrates; par-
ticles, such as latex or carbon particles; metal sol; crystallite;
liposomes; cells, etc., which may be further labelled with a
dye, catalyst or other detectable group; molecules such as
biotin, digoxygenin or S5-bromodeoxyuridine; toxin moi-
eties, such as for example a toxin moiety selected from a
group of Pseudomonas exotoxin (PE or a cytotoxic fragment
or mutant thereof), Diptheria toxin or a cytotoxic fragment
or mutant thereof, a botulinum toxin A, B, C, D, E or F, ricin
or a cytotoxic fragment thereof e.g. ricin A, abrin or a
cytotoxic fragment thereof, saporin or a cytotoxic fragment
thereof, pokeweed antiviral toxin or a cytotoxic fragment
thereof and bryodin 1 or a cytotoxic fragment thereof.

[0239] The term “light chain” when used in reference to an
antibody refers to the immunoglobulin light chains, of which
there are two types in mammals, lambda (A) and kappa (k).
Preferably, the light chain is a human light chain. Preferably
the light chain constant region is a human constant region.
In the human population, multiple light chain constant
region alleles exist. The nucleotide and amino acid
sequences of these allelic variants are accessible on publicly
available databases such as IMGT, ENSEMBL, Swiss-Prot
and Uniprot. In one embodiment, the antibodies or antibody
fragments disclosed herein comprise a protein encoded by a
human K constant region allele, which includes, but is not
limited to, IGKC*01 (Seq ID Nos:206 & 207), IGKC*02
(Seq ID Nos:208 & 209), IGKC*03 (Seq ID Nos:210 &
211), IGKC*04 (Seq ID Nos:212 & 213) and IGKC*05 (Seq
ID Nos:214 & 215). In one embodiment, the antibodies or
antibody fragments disclosed herein comprise a protein
encoded by a human A constant region allele, which includes
but is not limited to IGLC1*01 (Seq ID Nos:216 & 217),
IGLC1*02 (Seq ID Nos:218, 219 & 220), IGLC2*01 (Seq
ID Nos:221, 222 & 538), IGLC2*02 (Seq ID Nos:224 &
225), IGLC2*03 (Seq ID Nos:224 & 225), IGLC3*01 (Seq
ID Nos:226 & 227), IGLC3*02 (Seq ID Nos:228 & 229),
IGLC3*03 (Seq ID Nos:230 & 231), IGLC3*04 (Seq ID
Nos:232 & 233), IGLC6*01 (Seq ID Nos:234 & 235),
IGLC7*01 (Seq ID Nos:236 & 237), IGLC7%02 (Seq ID
Nos:236 & 237), IGLC7*03 (Seq ID Nos:535 & 536). In
another embodiment, the antibodies and antibody fragments
disclosed herein comprise a light chain constant region
encoded by a mouse K constant region allele, which
includes, but is not limited to, IGKC*01, IGKC*03 or
IGKC*03. In another embodiment, the antibodies and anti-
body fragments disclosed herein comprise a light chain
constant region encoded by a mouse A constant region allele,
which includes, but is not limited to, IGLC1*01, IGLC2*01
or IGLC3*01.

[0240] “Percent (%) amino acid sequence identity” and
“homology” with respect to a peptide, polypeptide or anti-
body sequence are defined as the percentage of amino acid

Jun. 22, 2023

residues in a candidate sequence that are identical with the
amino acid residues in the specific peptide or polypeptide
sequence, after aligning the sequences and introducing gaps,
if necessary, to achieve the maximum percent sequence
identity, and not considering any conservative substitutions
as part of the sequence identity. Alignment for purposes of
determining percent amino acid sequence identity can be
achieved in various ways that are within the skill in the art,
for instance, using publicly available computer software
such as BLAST, BLAST-2, ALIGN or MEG ALIGN™
(DNASTAR) software. In one embodiment, the % homol-
ogy is about 70%. In one embodiment, the % homology is
about 75%. In one embodiment, the % homology is about
80%. In one embodiment, the % homology is about 85%. In
one embodiment, the % homology is about 90%. In one
embodiment, the % homology is about 92%. In one embodi-
ment, the % homology is about 95%. In one embodiment,
the % homology is about 97%. In one embodiment, the %
homology is about 98%. In one embodiment, the % homol-
ogy is about 99%. In one embodiment, the % homology is
100%.

[0241] The term “naturally occurring” or “native” when
used in connection with biological materials such as nucleic
acid molecules, polypeptides, host cells, and the like, refers
to those which are found in nature and not manipulated by
a human being.

[0242] As used herein, “packaging” refers to how the
components are organized and/or restrained into a unit fit for
distribution and/or use. Packaging can include, e.g. boxes,
bags, syringes, ampoules, vials, tubes, clamshell packaging,
barriers and/or containers to maintain sterility, labelling, etc.
[0243] The term “pharmaceutically acceptable” as used
herein means being approved by a regulatory agency of the
Federal or a state government, or listed in the U.S. Phar-
macopeia, European Pharmacopeia or other generally rec-
ognized Pharmacopeia for use in animals, and more particu-
larly in humans.

[0244] As wused herein, the term “polynucleotide,”
“nucleotide,” nucleic acid” “nucleic acid molecule” and
other similar terms are used interchangeable and include
DNA, RNA, mRNA and the like.

[0245] As used herein, the terms “prevent”, “preventing”,
and “prevention” refer to the total or partial inhibition of the
development, recurrence, onset or spread of a hPD-L1-
mediated disease and/or symptom related thereto, resulting
from the administration of a therapy or combination of
therapies provided herein (e.g. a combination of prophylac-
tic or therapeutic agents, such as an antibody of the inven-
tion).

[0246] The term “soluble” refers to a polypeptide, such as
PD-L1 and variants or fragments thereof, that is lacking one
or more transmembrane or cytoplasmic domains found in
the native or membrane-associated form. In one embodi-
ment, the “soluble” form of PD-L1 lacks both the trans-
membrane domain and the cytoplasmic domain.

[0247] The term “subject” or “patient” refers to any ani-
mal, including, but not limited to, mammals. As used herein,
the term “mammal” refers to any vertebrate animal that
suckle their young and either give birth to living young
(eutharian or placental mammals) or are egg-laying (metath-
arian or nonplacental mammals). Examples of mammalian
species include, but are not limited to, humans and other
primates, including non-human primates such as chimpan-
zees and other apes and monkey species; farm animals such
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as cattle, sheep, pigs, goats and horses; domestic mammals
such as dogs and cats; laboratory animals including rodents
such as mice, rats (including cotton rats) and guinea pigs;
birds, including domestic, wild and game birds such as
chickens, turkeys and other gallinaceous birds, ducks, geese,
and the like.

[0248] As used herein “substantially all” refers to refers to
at least about 60%, at least about 70%, at least about 75%,
at least about 80%, at least about 85%, at least about 90%,
at least about 95%, at least about 98%, at least about 99%,
or about 100%.

[0249] The term “substantially free of surfactant” as used
herein refers to a formulation of an antibody that specifically
binds to a hPD-L.1 antigen, said formulation containing less
than 0.0005%, less than 0.0003%, or less than 0.0001% of
surfactants and/or less than 0.0005%, less than 0.0003%, or
less than 0.0001% of surfactants.

[0250] The term “substantially free of salt” as used herein
refers to a formulation of an antibody that specifically binds
to a hPD-L.1 antigen, said formulation containing less than
0.0005%, less than 0.0003%, or less than 0.0001% of
inorganic salts.

[0251] The term “surfactant” as used herein refers to
organic substances having amphipathic structures; namely,
they are composed of groups of opposing solubility tenden-
cies, typically an oil-soluble hydrocarbon chain and a water-
soluble ionic group. Surfactants can be classified, depending
on the charge of the surface-active moiety, into anionic,
cationic, and non-ionic surfactants. Surfactants are often
used as wetting, emulsifying, solubilizing, and dispersing
agents for various pharmaceutical compositions and prepa-
rations of biological materials.

[0252] As used herein, the term “tag” refers to any type of
moiety that is attached to, e.g. a polypeptide and/or a
polynucleotide that encodes a hPD-L.1 or hPD-L1 antibody
or antigen binding fragment thereof. For example, a poly-
nucleotide that encodes a hPD-L.1, hPD-L.1 antibody or
antigen binding fragment thereof can contain one or more
additional tag-encoding nucleotide sequences that encode
e.g. a detectable moiety or a moiety that aids in affinity
purification. When translated, the tag and the antibody can
be in the form of a fusion protein. The term “detectable” or
“detection” with reference to a tag refers to any tag that is
capable of being visualized or wherein the presence of the
tag is otherwise able to be determined and/or measured (e.g.
by quantitation). A non-limiting example of a detectable tag
is a fluorescent tag.

[0253] As used herein, the term “therapeutic agent” refers
to any agent that can be used in the treatment, management
or amelioration of a hPD-L1-mediated disease and/or a
symptom related thereto. In certain embodiments, the term
“therapeutic agent” refers to an antibody of the invention. In
certain other embodiments, the term “therapeutic agent”
refers to an agent other than an antibody of the invention.
Preferably, a therapeutic agent is an agent which is known
to be useful for, or has been or is currently being used for the
treatment, management or amelioration of a hPD-[.1-medi-
ated disease or one or more symptoms related thereto. In
specific embodiments, the therapeutic agent is a fully human
anti-hPD-L1 antibody, such as a fully human anti-hPD-L.1
monoclonal antibody.

[0254] As used herein, the term “therapy” refers to any
protocol, method and/or agent that can be used in the
prevention, management, treatment and/or amelioration of a
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hPD-L1-mediated disease (e.g. cancer). In certain embodi-
ments, the terms “therapies” and “therapy” refer to a bio-
logical therapy, supportive therapy, and/or other therapies
useful in the prevention, management, treatment and/or
amelioration of a hPD-L1-mediated disease known to one of
skill in the art such as medical personnel.

[0255] The terms “treat”, “treatment” and “treating” refer
to the reduction or amelioration of the progression, severity,
and/or duration of a hPD-L1-mediated disease (e.g. cancer)
resulting from the administration of one or more therapies
(including, but not limited to, the administration of one or
more prophylactic or therapeutic agents, such as an antibody
of the invention). In specific embodiments, such terms refer
to the reduction or inhibition of the binding of hPD-L.1 to
PD-1, the reduction or inhibition of the binding of hPD-L.1
to CD80, and/or the inhibition or reduction of one or more
symptoms associated with a hPD-I.1-mediated disease, such
as cancer. In specific embodiments, such terms refer to the
reduction or inhibition of the binding of hPD-L.1 to PD-1
and/or CD80, and/or the inhibition or reduction of one or
more symptoms associated with a hPD-L1-mediated dis-
ease, such as cancer. In an example, the cell is a human cell.
In specific embodiments, a prophylactic agent is a fully
human anti-hPD-L1 antibody, such as a fully human anti-
hPD-L.1 monoclonal antibody.

[0256] The term “variable region” or “variable domain”
refers to a portion of the light and heavy chains, typically
about the amino-terminal 120 to 130 amino acids in the
heavy chain and about 100 to 110 amino acids in the light
chain, which differ extensively in sequence among antibod-
ies and are used in the binding and specificity of each
particular antibody for its particular antigen. The variability
in sequence is concentrated in those regions called compli-
mentarily determining regions (CDRs) while the more
highly conserved regions in the variable domain are called
framework regions (FR). The CDRs of the PD-L.1 and heavy
chains are primarily responsible for the interaction of the
antibody with antigen. Numbering of amino acid positions
used herein is according to the EU Index, as in Kabat et al.
(1991) Sequences of proteins of immunological interest.
(U.S. Department of Health and Human Services, Washing-
ton, D.C.) 5% ed. (“Kabat et al.”). In preferred embodiments,
the variable region is a human variable region.

[0257] Definitions of common terms in cell biology and
molecular biology can be found in “The Merck Manual of
Diagnosis and Therapy”, 19% Edition, published by Merck
Research Laboratories, 2006 (ISBN 0-911910-19-0); Robert
S. Porter et al. (eds.), The Encyclopedia of Molecular
Biology, published by Blackwell Science Ltd., 1994 (ISBN
0-632-02182-9); Benjamin Lewin, Genes X, published by
Jones & Bartlett Publishing, 2009 (ISBN-10: 0763766321);
Kendrew et al. (Eds.), Molecular Biology and Biotechnol-
ogy: a Comprehensive Desk Reference, published by VCH
Publishers, Inc., 1995 (ISBN 1-56081-569-8) and Current
Protocols in Protein Sciences 2009, Wiley Intersciences,
Coligan et al., eds.

[0258] Unless otherwise stated, the present invention was
performed using standard procedures, as described, for
example in Sambrook et al., Molecular Cloning: A Labora-
tory Manual (4 ed.), Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, N.Y., USA (2012); Davis et al., Basic
Methods in Molecular Biology, Elsevier Science Publishing,
Inc., New York, USA (1995); or Methods in Enzymology:
Guide to Molecular Cloning Techniques Vol. 152, S. L.
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Berger and A. R. Kimmel Eds., Academic Press Inc., San
Diego, USA (1987); Current Protocols in Protein Science
(CPPS) (John E. Coligan, et al., ed., John Wiley and Sons,
Inc.), Current Protocols in Cell Biology (CPCB) (Juan S.
Bonifacino et al. ed., John Wiley and Sons, Inc.), and
Culture of Animal Cells: A Manual of Basic Technique by R.
Ian Freshney, Publisher: Wiley-Liss; 5% edition (2005),
Animal Cell Culture Methods (Methods in Cell Biology,
Vol. 57, Jennie P. Mather and David Barnes editors, Aca-
demic Press, 1st edition, 1998) which are all incorporated by
reference herein in their entireties.

[0259] Other terms are defined herein within the descrip-
tion of the various aspects of the invention.

2. PD-L1 Antibodies

[0260] Many tumour cells express surface molecules that
are specific to cancer that can serve as diagnostic and/or
therapeutic antibody targets. Examples of cell surface pro-
teins expressed by tumour molecules that can be useful as
biomarkers include, for example, members of the B7 family
of proteins, major histocompatibility complex molecules
(MHC), cytokine and growth factor receptors such as the
receptor for eipdermal growth factor (EGFR). The B7 family
is a group of proteins that are members of the immuno-
globulin (Ig) superfamily of cell-surface proteins that bind to
receptors on lymphocytes to regulate immune responses.
The family includes transmembrane or glycosylphosphati-
dylinositol (GPI)-linked proteins characterized by extracel-
Iular Ig-like domains (IgV and IgC domains related to the
variable and constant domains of immunoglobulins). All
members have short cytoplasmic domains. There are seven
known members of the B7 family: B7-1, B7-2, PD-L1
(B7-H1), PD-L2, B7-H2, B7-H3, and B7-H4.

[0261] The complete amino acid sequence for PD-L.1 can
be found in NCBI Reference Sequence: NP_054862.1 (SEQ
ID No:1), which refers to many journal articles, including,
for example, Dong, H., et al. (1999), “PD-L1, a third
member of the B7 family, co-stimulates T-cell proliferation
and interleukin-10 secretion,” Nat. Med. 5 (12), 1365-1369,
the disclosure of which is hereby incorporated by reference
herein in its entirety. The amino acid sequence of PD-L1
includes a 30 amino acid long cytoplasmic domain that is
unique to PD-L1, which shows little homology to other
molecules, including other B7 family members.

[0262] In one embodiment, the antibody is a polyclonal
antibody. Methods for generating polyclonal antibodies are
known, and include, for example, inoculating a suitable
mammal with an antigen to induce the immune system of the
animal to produce immunoglobulins (IgGs) that specifically
bind the injected antigen. Examples of suitable mammals
include, for example, mouse, guinea pig, hamster, rat, rabbit
sheep or goat. The polyclonal IgG is then typically purified
from the mammal’s serum. In one embodiment, the antibody
is a polyclonal antibody that binds to a surface expressed
protein. In another embodiment, the antibody is a polyclonal
antibody that specifically binds to a member of the B7
family of proteins. In a more specific embodiment, the
antibody is a polyclonal antibody that specifically binds
PD-L1. In another embodiment, the antibody is a polyclonal
antibody that specifically binds surface expressed PD-LI. In
a more particular embodiment, the polyclonal antibody or
antigen binding fragment thereof specifically binds human
PD-L1. In another embodiment, the antibody is a polyclonal
antibody that specifically binds soluble PD-L1. The term
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“soluble” also refers to a protein, such as PD-L1 that is
lacking one or more transmembrane domain or cytoplasmic
domains. In one embodiment, the “soluble” form of PD-L1
lacks both the transmembrane domain and the cytoplasmic
domain. In one embodiment, the antibody is a polyclonal
antibody that binds “free” PD-L.1 (i.e. PD-L1 that is not
associated with a cell membrane or surface, either directly or
indirectly).

[0263] In another embodiment, the antibody can be a
monoclonal antibody. Methods of making monoclonal anti-
bodies are known and include, for example, fusing myeloma
cells with the cells from an animal that was immunized with
the desired antigen. In other embodiments, the monoclonal
antibodies may be generated using recombinant DNA tech-
nology. In one embodiment, the antibody is a monoclonal
antibody that specifically binds a surface expressed protein.
In one embodiment, the antibody is a fully human mono-
clonal antibody. In another embodiment, the antibody is a
monoclonal antibody that specifically binds to a member of
the B7 family of proteins. In a more specific embodiment,
the antibody is a monoclonal antibody that specifically binds
PD-L1. In another embodiment, the antibody is a monoclo-
nal antibody that specifically binds surface expressed
PD-L1. In a more particular embodiment, the monoclonal
antibody or antigen binding fragment thereof specifically
binds human PD-L1. In another embodiment, the antibody is
a monoclonal antibody that specifically binds soluble
PD-L1. In one embodiment, the antibody is a monoclonal
antibody that specifically binds soluble PD-1.1 that is lack-
ing one or more transmembrane domain or cytoplasmic
domains. In one embodiment, the antibody is a monoclonal
antibody that specifically binds soluble PD-1.1 that is lack-
ing both the transmembrane domain and the cytoplasmic
domain. In one embodiment, the antibody is a monoclonal
antibody that binds “free” PD-L.1 (i.e. PD-L1 that is not
associated with a cell membrane or surface, either directly or
indirectly).

[0264] Inan example the binding site(s) of the antibody or
fragment are selected from a plurality (e.g. library) of
binding sites. For example, the plurality of binding sites
comprises or consists of a plurality of 4-chain antibodies or
fragments thereof, e.g. dAbs, Fabs or scFvs. Suitable meth-
ods for producing pluralities of binding sites for screening
include phage display (producing a phage display library of
antibody binding sites), ribosome display (producing a ribo-
some display library of antibody binding sites), yeast display
(producing a yeast display library of antibody binding sites),
or immunisation of a non-human vertebrate (e.g. a rodent,
e.g. a mouse or rat, e.g. a Velocimouse™, Kymouse™,
Xenomouse™, Aliva Mouse™, HuMab Mouse™, Omni-
mouse™, Omnirat™ or MeMo Mouse™) with hPD-LL1 or a
hPD-L1 epitope and isolation of a repertoire of antibody-
producing cells (e.g. a B-cell, plasma cell or plasmablast
repertoire) and/or a repertoire of isolated antibodies, frag-
ments or binding sites.

[0265] PD-L1 binding ability, specificity and affinity (Kd,
K, zand/or K ) can be determined by any routine method in
the art, e.g. by surface plasmon resonance (SPR). The term
“Kd” or “K,”, as used herein, is intended to refer to the
equilibrium dissociation constant of a particular antibody-
antigen interaction. Such binding measurements can be
made using a variety of binding assays known in the art, e.g.
using surface plasmon resonance (SPR), such as by Bia-
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core™ or using the ProteOn XPR36™ (Bio-Rad®), using
KinExA® (Sapidyne Instruments, Inc), or using ForteBio
Octet (Pall ForteBio Corp.).

[0266] Inone embodiment, the surface plasmon resonance
(SPR) is carried out at 25° C. In another embodiment, the
SPR is carried out at 37° C.

[0267] In one embodiment, the SPR is carried out at
physiological pH, such as about pH7 or at pH7.6 (e.g. using
Hepes buffered saline at pH 7.6 (also referred to as HBS-
EP)).

[0268] In one embodiment, the SPR is carried out at a
physiological salt level, e.g. 150 mM NaCl.

[0269] In one embodiment, the SPR is carried out at a
detergent level of no greater than 0.05% by volume, e.g. in
the presence of P20 (polysorbate 20; e.g. Tween20™) at
0.05% and EDTA at 3 mM.

[0270] In one example, the SPR is carried out at 25° C. or
37°C. in a buffer at pH 7.6, 150 mM NaCl, 0.05% detergent
(e.g. P20) and 3 mM EDTA. The buffer can contain 10 mM
Hepes. In one example, the SPR is carried out at 25° C. or
37° C. in HBS-EP. HBS-EP is available from Teknova Inc.
(California; catalogue number H8022).

[0271] In an example, the affinity of the antibody or
fragment is determined using SPR by:

[0272] 1. Coupling anti-mouse (or other relevant
human, rat or non-human vertebrate antibody constant
region species-matched) IgG (e.g. Biacore™ BR-1008-
38) to a biosensor chip (e.g. GLM chip) such as by
primary amine coupling;

[0273] 2. Exposing the anti-mouse IgG (or other
matched species antibody) to a test IgG antibody to
capture test antibody on the chip;

[0274] 3. Passing the test antigen over the chip’s cap-
ture surface at 1024 nM, 256 nM, 64 nM, 16 nM, 4 nM
with a 0 nM (i.e. buffer alone); and

[0275] 4. And determining the affinity of binding of test
antibody to test antigen using surface plasmon reso-
nance, e.g. under an SPR condition discussed above
(e.g. at 25° C. in physiological buffer). SPR can be
carried out using any standard SPR apparatus, such as
by Biacore™ or using the ProteOn XPR36™ (Bio-
Rad®).

[0276] Regeneration of the capture surface can be carried
out with 10 mM glycine at pH 1.7. This removes the
captured antibody and allows the surface to be used for
another interaction. The binding data can be fitted to 1:1
model inherent using standard techniques, e.g. using a
model inherent to the ProteOn XPR36™ analysis software.
[0277] The present inventors have identified a number of
antibodies having specificity for hPD-L.1, which have a
number of potential utilities and benefits over existing
antibodies. For example, the antibodies described herein
may have one or more of the following properties:

[0278] a. Specificity for blocking only one of the
ligands of PD-L1 (e.g. blocks CD80/PD-L1 interaction,
but not PD-1/PD-L1 interaction)

[0279] b. Immunogenicity/lack of side effects

[0280] c. Solubility

[0281] d. Stability

[0282] e. Ease of formulation

[0283] f. Frequency of dosing and/or route of adminis-

tration, for example due to improved half-life over
existing anti-PDL1 antibodies
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[0284] g. Manufacturability (e.g. expression, ease of
purification, isoforms)

[0285] 1DOS has a heavy chain variable region (V)
amino acid sequence of Seq ID No:33, comprising the
CDRHI1 amino acid sequence of Seq ID No:27 (IMGT) or
Seq ID No:30 (Kabat), the CDRH2 amino acid sequence of
Seq ID No:28 (IMGT) or Seq ID No:31 (Kabat), and the
CDRH3 amino acid sequence of Seq ID No:29 (IMGT) or
Seq ID No:32 (Kabat). The heavy chain nucleic acid
sequence of the V,; domain is Seq ID No:34. 1DO0S has a
light chain variable region (V) amino acid sequence of Seq
ID No:43, comprising the CDRL1 amino acid sequence of
Seq ID No:37 (IMGT) or Seq ID No:40 (Kabat), the CDRL2
amino acid sequence of Seq ID No:38 (IMGT) or Seq ID
No:41 (Kabat), and the CDRL3 amino acid sequence of Seq
1D No:39 (IMGT) or Seq ID No:42 (Kabat). The light chain
nucleic acid sequence of the VL domain is Seq ID No:44.
The V,; domain may be combined with any of the heavy
chain constant region sequences described herein, e.g. Seq
ID No:193, Seq ID No:195, Seq ID No:197, Seq ID No:199,
Seq ID No:201, Seq ID No:203, Seq ID No:205, Seq ID
No:340, Seq ID No:524, Seq ID No:526, Seq ID No:528,
Seq ID No:530, Seq ID No:532 or Seq ID No:534. The VL.
domain may be combined with any of the light chain
constant region sequences described herein, e.g. Seq ID
Nos:207, 209, 211, 213, 215, 217, 219, 221, 223, 225, 227,
229, 231, 233, 235, 237, 536 and 538. A full length heavy
chain amino acid sequence is Seq ID No:35 (heavy chain
nucleic acid sequence Seq ID No:36). A full length light
chain amino acid sequence is Seq ID No:45 (light chain
nucleic acid sequence Seq ID No:46).

[0286] 84G09 has a heavy chain variable (V) region
amino acid sequence of Seq ID No:13, comprising the
CDRH1 amino acid sequence of Seq ID No:7 (IMGT) or
Seq ID No:10 (Kabat), the CDRH2 amino acid sequence of
Seq ID No:8 (IMGT) or Seq ID No:11 (Kabat), and the
CDRH3 amino acid sequence of Seq ID No:9 (IMGT) or
Seq ID No:12 (Kabat). The heavy chain nucleic acid
sequence of the V, domain is Seq ID No:14. 84G09 has a
light chain variable region (V) amino acid sequence of Seq
ID No:23, comprising the CDRL1 amino acid sequence of
Seq ID No:17 (IMGT) or Seq ID No:20 (Kabat), the CDRL2
amino acid sequence of Seq ID No:18 (IMGT) or Seq ID
No:21 (Kabat), and the CDRL3 amino acid sequence of Seq
ID No:19 (IMGT) or Seq ID No:22 (Kabat). The light chain
nucleic acid sequence of the V,; domain is Seq ID No:24.
The V,; domain may be combined with any of the heavy
chain constant region sequences described herein, e.g. Seq
ID No:193, Seq ID No:195, Seq ID No:197, Seq ID No:199,
Seq ID No:201, Seq ID No:203, Seq ID No:205, Seq ID
No:340, Seq ID No:524, Seq ID No:526, Seq ID No:528,
Seq ID No:530, Seq ID No:532 or Seq ID No:534. The VL.
domain may be combined with any of the light chain
constant region sequences described herein, e.g. Seq ID
Nos:207, 209, 211, 213, 215, 217, 219, 221, 223, 225, 227,
229, 231, 233, 235, 237, 536 and 538. A full length heavy
chain amino acid sequence is Seq ID No:15 (heavy chain
nucleic acid sequence Seq ID No:16). A full length light
chain amino acid sequence is Seq ID No:25 (light chain
nucleic acid sequence Seq ID No:26).

[0287] 1DO0S HC mutant 1 has a heavy chain variable (V)
region amino acid sequence of Seq ID No:47, comprising
the CDRH1 amino acid sequence of Seq ID No:27 (IMGT)
or Seq ID No:30 (Kabat), the CDRH2 amino acid sequence
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of Seq ID No:28 (IMGT) or Seq ID No:31 (Kabat), and the
CDRH3 amino acid sequence of Seq ID No:29 (IMGT) or
Seq ID No:32 (Kabat). 1D05 HC mutant 1 has a light chain
variable region (V) amino acid sequence of Seq ID No:43,
comprising the CDRL1 amino acid sequence of Seq ID
No:37 (IMGT) or Seq ID No:40 (Kabat), the CDRL2 amino
acid sequence of Seq ID No:38 (IMGT) or Seq ID No:41
(Kabat), and the CDRL3 amino acid sequence of Seq ID
No:39 (IMGT) or Seq ID No:42 (Kabat). The light chain
nucleic acid sequence of the V,; domain is Seq ID No:44.
The V,, domain may be combined with any of the heavy
chain constant region sequences described herein, e.g. Seq
1D No:193, Seq ID No:195, Seq ID No:197, Seq ID No:199,
Seq ID No:201, Seq ID No:203, Seq ID No:205, Seq ID
No:340, Seq ID No:524, Seq ID No:526, Seq ID No:528,
Seq ID No:530, Seq ID No:532 or Seq ID No:534. The VL.
domain may be combined with any of the light chain
constant region sequences described herein, e.g. Seq ID
Nos:207, 209, 211, 213, 215, 217, 219, 221, 223, 225, 227,
229, 231, 233, 235, 237, 536 and 538. A full length light
chain amino acid sequence is Seq ID No:45 (light chain
nucleic acid sequence Seq ID No:46).

[0288] 1DO0S HC mutant 2 has a heavy chain variable (V)
region amino acid sequence of Seq ID No:48, comprising
the CDRH1 amino acid sequence of Seq ID No:27 (IMGT)
or Seq ID No:30 (Kabat), the CDRH2 amino acid sequence
of Seq ID No:28 (IMGT) or Seq ID No:31 (Kabat), and the
CDRH3 amino acid sequence of Seq ID No:29 (IMGT) or
Seq ID No:32 (Kabat). 1D05 HC mutant 2 has a light chain
variable region (V) amino acid sequence of Seq ID No:43,
comprising the CDRL1 amino acid sequence of Seq ID
No:37 (IMGT) or Seq ID No:40 (Kabat), the CDRL2 amino
acid sequence of Seq ID No:38 (IMGT) or Seq ID No:41
(Kabat), and the CDRL3 amino acid sequence of Seq ID
No:39 (IMGT) or Seq ID No:42 (Kabat). The light chain
nucleic acid sequence of the VL domain is Seq ID No:44.
The V. domain may be combined with any of the heavy
chain constant region sequences described herein, e.g. Seq
1D No:193, Seq ID No:195, Seq ID No:197, Seq ID No:199,
Seq ID No:201, Seq ID No:203, Seq ID No:205, Seq ID
No:340, Seq ID No:524, Seq ID No:526, Seq ID No:528,
Seq ID No:530, Seq ID No:532 or Seq ID No:534. The VL.
domain may be combined with any of the light chain
constant region sequences described herein, e.g. Seq ID
Nos:207, 209, 211, 213, 215, 217, 219, 221, 223, 225, 227,
229, 231, 233, 235, 237, 536 and 538. A full length light
chain amino acid sequence is Seq ID No:45 (light chain
nucleic acid sequence Seq ID No:46).

[0289] 1DO0S HC mutant 3 has a heavy chain variable (V)
region amino acid sequence of Seq ID No:49, comprising
the CDRH1 amino acid sequence of Seq ID No:27 (IMGT)
or Seq ID No:30 (Kabat), the CDRH2 amino acid sequence
of Seq ID No:28 (IMGT) or Seq ID No:31 (Kabat), and the
CDRH3 amino acid sequence of Seq ID No:29 (IMGT) or
Seq ID No:32 (Kabat). 1D05 HC mutant 3 has a light chain
variable region (V) amino acid sequence of Seq ID No:43,
comprising the CDRL1 amino acid sequence of Seq ID
No:37 (IMGT) or Seq ID No:40 (Kabat), the CDRL2 amino
acid sequence of Seq ID No:38 (IMGT) or Seq ID No:41
(Kabat), and the CDRL3 amino acid sequence of Seq ID
No:39 (IMGT) or Seq ID No:42 (Kabat). The light chain
nucleic acid sequence of the V,; domain is Seq ID No:44.
The V. domain may be combined with any of the heavy
chain constant region sequences described herein, e.g. Seq
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ID No:193, Seq ID No:195, Seq ID No:197, Seq ID No:199,
Seq ID No:201, Seq ID No:203, Seq ID No:205, Seq ID
No:340, Seq ID No:524, Seq ID No:526, Seq ID No:528,
Seq ID No:530, Seq ID No:532 or Seq ID No:534. The VL.
domain may be combined with any of the light chain
constant region sequences described herein, e.g. Seq ID
Nos:207, 209, 211, 213, 215, 217, 219, 221, 223, 225, 227,
229, 231, 233, 235, 237, 536 and 538. A full length light
chain amino acid sequence is Seq ID No:45 (light chain
nucleic acid sequence Seq ID No:46).

[0290] 1DO0S HC mutant 4 has a heavy chain variable (V)
region amino acid sequence of Seq ID No:342, comprising
the CDRH1 amino acid sequence of Seq ID No:27 (IMGT)
or Seq ID No:30 (Kabat), the CDRH2 amino acid sequence
of' Seq ID No:28 (IMGT) or Seq ID No:31 (Kabat), and the
CDRH3 amino acid sequence of Seq ID No:29 (IMGT) or
Seq ID No:32 (Kabat). 1D05 HC mutant 4 has a light chain
variable region (V) amino acid sequence of Seq ID No:43,
comprising the CDRL1 amino acid sequence of Seq ID
No:37 (IMGT) or Seq ID No:40 (Kabat), the CDRL2 amino
acid sequence of Seq ID No:38 (IMGT) or Seq ID No:41
(Kabat), and the CDRL3 amino acid sequence of Seq ID
No:39 (IMGT) or Seq ID No:42 (Kabat). The light chain
nucleic acid sequence of the VL domain is Seq ID No:44.
The V,; domain may be combined with any of the heavy
chain constant region sequences described herein, e.g. Seq
ID No:193, Seq ID No:195, Seq ID No:197, Seq ID No:199,
Seq ID No:201, Seq ID No:203, Seq ID No:205, Seq ID
No:340, Seq ID No:524, Seq ID No:526, Seq ID No:528,
Seq ID No:530, Seq ID No:532 or Seq ID No:534. The VL.
domain may be combined with any of the light chain
constant region sequences described herein, e.g. Seq ID
Nos:207, 209, 211, 213, 215, 217, 219, 221, 223, 225, 227,
229, 231, 233, 235, 237, 536 and 538. A full length light
chain amino acid sequence is Seq ID No:45 (light chain
nucleic acid sequence Seq ID No:46).

[0291] 1DO0S LC mutant 1 has a heavy chain variable (V)
region amino acid sequence of Seq ID No:33, comprising
the CDRH1 amino acid sequence of Seq ID No:27 (IMGT)
or Seq ID No:30 (Kabat), the CDRH2 amino acid sequence
of' Seq ID No:28 (IMGT) or Seq ID No:31 (Kabat), and the
CDRH3 amino acid sequence of Seq ID No:29 (IMGT) or
Seq ID No:32 (Kabat). The heavy chain nucleic acid
sequence of the V, domain is Seq ID No:34. 1D05 LC
mutant 1 has a light chain variable region (V) amino acid
sequence of Seq ID No:50, comprising the CDRL1 amino
acid sequence of Seq ID No:37 (IMGT) or Seq ID No:40
(Kabat), and the CDRL3 amino acid sequence of Seq ID
No:39 (IMGT) or Seq ID No:42 (Kabat). The CDRL2
sequence of 1D05 L.C Mutant 1 is as defined by the Kabat
or IMGT systems from the VL sequence of Seq ID No:50.
The V, domain may be combined with any of the heavy
chain constant region sequences described herein, e.g. Seq
ID No:193, Seq ID No:195, Seq ID No:197, Seq ID No:199,
Seq ID No:201, Seq ID No:203, Seq ID No:205, Seq ID
No:340, Seq ID No:524, Seq ID No:526, Seq ID No:528,
Seq ID No:530, Seq ID No:532 or Seq ID No:534. The VL.
domain may be combined with any of the light chain
constant region sequences described herein, e.g. Seq ID
Nos:207, 209, 211, 213, 215, 217, 219, 221, 223, 225, 227,
229, 231, 233, 235, 237, 536 and 538. A full length heavy
chain amino acid sequence is Seq ID No:35 (heavy chain
nucleic acid sequence Seq ID No:36).
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[0292] 1DO0S LC mutant 2 has a heavy chain variable (V)
region amino acid sequence of Seq ID No:33, comprising
the CDRH1 amino acid sequence of Seq ID No:27 (IMGT)
or Seq ID No:30 (Kabat), the CDRH2 amino acid sequence
of Seq ID No:28 (IMGT) or Seq ID No:31 (Kabat), and the
CDRH3 amino acid sequence of Seq ID No:29 (IMGT) or
Seq ID No:32 (Kabat). The heavy chain nucleic acid
sequence of the V, domain is Seq ID No:34. 1D05 LC
mutant 2 has a light chain variable region (V;) amino acid
sequence of Seq ID No:51, comprising the CDRL1 amino
acid sequence of Seq ID No:37 (IMGT) or Seq ID No:40
(Kabat), the CDRIL.2 amino acid sequence of Seq ID No:38
(IMGT) or Seq ID No:41 (Kabat), and the CDRL3 amino
acid sequence of Seq ID No:39 (IMGT) or Seq ID No:42
(Kabat). The V domain may be combined with any of the
heavy chain constant region sequences described herein, e.g.
Seq ID No:193, Seq ID No:195, Seq ID No:197, Seq ID
No:199, Seq ID No:201, Seq ID No:203, Seq ID No:205,
Seq ID No:340, Seq ID No:524, Seq ID No:526, Seq ID
No:528, Seq ID No:530, Seq ID No:532 or Seq ID No:534.
The VL domain may be combined with any of the light chain
constant region sequences described herein, e.g. Seq ID
Nos:207, 209, 211, 213, 215, 217, 219, 221, 223, 225, 227,
229, 231, 233, 235, 237, 536 and 538. A full length heavy
chain amino acid sequence is Seq ID No:35 (heavy chain
nucleic acid sequence Seq ID No:36).

[0293] 1D0S LC mutant 3 has a heavy chain variable (V)
region amino acid sequence of Seq ID No:33, comprising
the CDRH1 amino acid sequence of Seq ID No:27 (IMGT)
or Seq ID No:30 (Kabat), the CDRH2 amino acid sequence
of Seq ID No:28 (IMGT) or Seq ID No:31 (Kabat), and the
CDRH3 amino acid sequence of Seq ID No:29 (IMGT) or
Seq ID No:32 (Kabat). The heavy chain nucleic acid
sequence of the V, domain is Seq ID No:34. 1D05 LC
mutant 3 has a light chain variable region (V) amino acid
sequence of Seq ID No:298, comprising the CDRL1 amino
acid sequence of Seq ID No:37 (IMGT) or Seq ID No:40
(Kabat), and the CDRL3 amino acid sequence of Seq ID
No:39 (IMGT) or Seq ID No:42 (Kabat). The CDRL2
sequence of 1D05 L.C Mutant 3 is as defined by the Kabat
or IMGT systems from the VL sequence of Seq ID No:298.
The light chain nucleic acid sequence of the VL domain is
Seq ID No:44. The V,, domain may be combined with any
of the heavy chain constant region sequences described
herein, e.g. Seq ID No:193, Seq ID No:195, Seq ID No:197,
Seq ID No:199, Seq ID No:201, Seq ID No:203, Seq ID
No:205, Seq ID No:340, Seq ID No:524, Seq ID No:526,
Seq ID No:528, Seq ID No:530, Seq ID No:532 or Seq ID
No:534. The VL domain may be combined with any of the
light chain constant region sequences described herein, e.g.
Seq ID Nos:207, 209, 211, 213, 215, 217, 219, 221, 223,
225,227,229,231,233, 235,237, 536 and 538. A full length
heavy chain amino acid sequence is Seq ID No:35 (heavy
chain nucleic acid sequence Seq ID No:36). A full length
light chain amino acid sequence is Seq ID No:45 (light chain
nucleic acid sequence Seq ID No:46).

[0294] 411B08 has a heavy chain variable (V) region
amino acid sequence of Seq ID No:58, comprising the
CDRHI1 amino acid sequence of Seq ID No:52 (IMGT) or
Seq ID No:55 (Kabat), the CDRH2 amino acid sequence of
Seq ID No:53 (IMGT) or Seq ID No:56 (Kabat), and the
CDRH3 amino acid sequence of Seq ID No:54 (IMGT) or
Seq ID No:57 (Kabat). The heavy chain nucleic acid
sequence of the V,; domain is Seq ID No:59. 411B08 has a
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light chain variable region (V) amino acid sequence of Seq
ID No:68, comprising the CDRL1 amino acid sequence of
Seq ID No:62 (IMGT) or Seq ID No:65 (Kabat), the CDRL2
amino acid sequence of Seq ID No:63 (IMGT) or Seq ID
No:66 (Kabat), and the CDRL3 amino acid sequence of Seq
ID No:64 (IMGT) or Seq ID No:67 (Kabat). The light chain
nucleic acid sequence of the VL domain is Seq ID No:69.
The V,; domain may be combined with any of the heavy
chain constant region sequences described herein, e.g. Seq
ID No:193, Seq ID No:195, Seq ID No:197, Seq ID No:199,
Seq ID No:201, Seq ID No:203, Seq ID No:205, Seq ID
No:340, Seq ID No:524, Seq ID No:526, Seq ID No:528,
Seq ID No:530, Seq ID No:532 or Seq ID No:534. The VL.
domain may be combined with any of the light chain
constant region sequences described herein, e.g. Seq ID
Nos:207, 209, 211, 213, 215, 217, 219, 221, 223, 225, 227,
229, 231, 233, 235, 237, 536 and 538. A full length heavy
chain amino acid sequence is Seq ID No:60 (heavy chain
nucleic acid sequence Seq ID No:61). A full length light
chain amino acid sequence is Seq ID No:70 (light chain
nucleic acid sequence Seq ID No:71).

[0295] 411C04 has a heavy chain variable (V) region
amino acid sequence of Seq ID No:78, comprising the
CDRHI1 amino acid sequence of Seq ID No:72 (IMGT) or
Seq ID No:75 (Kabat), the CDRH2 amino acid sequence of
Seq ID No:73 (IMGT) or Seq ID No:76 (Kabat), and the
CDRH3 amino acid sequence of Seq ID No:74 (IMGT) or
Seq ID No:77 (Kabat). The heavy chain nucleic acid
sequence of the V,; domain is Seq ID No:79. 411C04 has a
light chain variable region (V) amino acid sequence of Seq
ID No:88, comprising the CDRL1 amino acid sequence of
Seq ID No:82 (IMGT) or Seq ID No:85 (Kabat), the CDRL2
amino acid sequence of Seq ID No:83 (IMGT) or Seq ID
No:86 (Kabat), and the CDRL3 amino acid sequence of Seq
1D No:84 (IMGT) or Seq ID No:87 (Kabat). The light chain
nucleic acid sequence of the VL domain is Seq ID No:89.
The V,; domain may be combined with any of the heavy
chain constant region sequences described herein, e.g. Seq
ID No:193, Seq ID No:195, Seq ID No:197, Seq ID No:199,
Seq ID No:201, Seq ID No:203, Seq ID No:205, Seq ID
No:340, Seq ID No:524, Seq ID No:526, Seq ID No:528,
Seq ID No:530, Seq ID No:532 or Seq ID No:534. The VL.
domain may be combined with any of the light chain
constant region sequences described herein, e.g. Seq ID
Nos:207, 209, 211, 213, 215, 217, 219, 221, 223, 225, 227,
229, 231, 233, 235, 237, 536 and 538. A full length heavy
chain amino acid sequence is Seq ID No:80 (heavy chain
nucleic acid sequence Seq ID No:81). A full length light
chain amino acid sequence is Seq ID No:90 (light chain
nucleic acid sequence Seq ID No:91).

[0296] 411D07 has a heavy chain variable (V) region
amino acid sequence of Seq ID No:98, comprising the
CDRHI1 amino acid sequence of Seq ID No:92 (IMGT) or
Seq ID No:95 (Kabat), the CDRH2 amino acid sequence of
Seq ID No:93 (IMGT) or Seq ID No:96 (Kabat), and the
CDRH3 amino acid sequence of Seq ID No:94 (IMGT) or
Seq ID No:97 (Kabat). The heavy chain nucleic acid
sequence of the V; domain is Seq ID No:99. 411D07 has a
light chain variable region (V) amino acid sequence of Seq
1D No:108, comprising the CDRL1 amino acid sequence of
Seq ID No:102 (IMGT) or Seq ID No:105 (Kabat), the
CDRL2 amino acid sequence of Seq ID No:103 (IMGT) or
Seq ID No:106 (Kabat), and the CDRL3 amino acid
sequence of Seq ID No:104 (IMGT) or Seq ID No:107
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(Kabat). The light chain nucleic acid sequence of the V,
domain is Seq ID No:109. The V,, domain may be combined
with any of the heavy chain constant region sequences
described herein, e.g. Seq ID No:193, Seq ID No:195, Seq
ID No:197, Seq ID No:199, Seq ID No:201, Seq ID No:203,
Seq ID No:205, Seq ID No:340, Seq ID No:524, Seq ID
No:526, Seq ID No:528, Seq ID No:530, Seq ID No:532 or
Seq ID No:534. The V,; domain may be combined with any
of the light chain constant region sequences described
herein, e.g. Seq ID Nos:207, 209, 211, 213, 215, 217, 219,
221, 223, 225, 227, 229, 231, 233, 235, 237, 536 and 538.
A full length heavy chain amino acid sequence is Seq 1D
No:100 (heavy chain nucleic acid sequence Seq ID No:101).
A full length light chain amino acid sequence is Seq ID
No:110 (light chain nucleic acid sequence Seq ID No:111).

[0297] 385F01 has a heavy chain variable (V) region
amino acid sequence of Seq ID No:118, comprising the
CDRH1 amino acid sequence of Seq ID No:112 (IMGT) or
Seq ID No:115 (Kabat), the CDRH2 amino acid sequence of
Seq ID No:113 (IMGT) or Seq ID No:116 (Kabat), and the
CDRH3 amino acid sequence of Seq ID No:114 (IMGT) or
Seq ID No:117 (Kabat). The heavy chain nucleic acid
sequence of the V, domain is Seq ID No:119. 385F01 has
a light chain variable region (V) amino acid sequence of
Seq ID No:128, comprising the CDRIL1 amino acid
sequence of Seq ID No:122 (IMGT) or Seq ID No:125
(Kabat), the CDRL2 amino acid sequence of Seq ID No:123
(IMGT) or Seq ID No:126 (Kabat), and the CDRL3 amino
acid sequence of Seq ID No:124 (IMGT) or Seq ID No:127
(Kabat). The light chain nucleic acid sequence of the V,
domain is Seq ID No:129. The V, domain may be combined
with any of the heavy chain constant region sequences
described herein, e.g. Seq ID No:193, Seq ID No:195, Seq
ID No:197, Seq ID No:199, Seq ID No:201, Seq ID No:203,
Seq ID No:205, Seq ID No:340, Seq ID No:524, Seq ID
No:526, Seq ID No:528, Seq ID No:530, Seq ID No:532 or
Seq ID No:534. The V,; domain may be combined with any
of the light chain constant region sequences described
herein, e.g. Seq ID Nos:207, 209, 211, 213, 215, 217, 219,
221, 223, 225, 227, 229, 231, 233, 235, 237, 536 and 538.
A full length heavy chain amino acid sequence is Seq 1D
No:120 (heavy chain nucleic acid sequence Seq ID No:121).
A full length light chain amino acid sequence is Seq ID
No:130 (light chain nucleic acid sequence Seq ID No:131).

[0298] 386HO03 has a heavy chain variable (V) region
amino acid sequence of Seq ID No:158, comprising the
CDRH1 amino acid sequence of Seq ID No:152 (IMGT) or
Seq ID No:155 (Kabat), the CDRH2 amino acid sequence of
Seq ID No:153 (IMGT) or Seq ID No:156 (Kabat), and the
CDRH3 amino acid sequence of Seq ID No:154 (IMGT) or
Seq ID No:157 (Kabat). The heavy chain nucleic acid
sequence of the V,, domain is Seq ID No:159. 386HO03 has
a light chain variable region (V) amino acid sequence of
Seq ID No:168, comprising the CDRL1 amino acid
sequence of Seq ID No:162 (IMGT) or Seq ID No:165
(Kabat), the CDRL2 amino acid sequence of Seq ID No:163
(IMGT) or Seq ID No:166 (Kabat), and the CDRL3 amino
acid sequence of Seq ID No:164 (IMGT) or Seq ID No:167
(Kabat). The light chain nucleic acid sequence of the V,
domain is Seq ID No:169. The V, domain may be combined
with any of the heavy chain constant region sequences
described herein, e.g. Seq ID No:193, Seq ID No:195, Seq
ID No:197, Seq ID No:199, Seq ID No:201, Seq ID No:203,
Seq ID No:205, Seq ID No:340, Seq ID No:524, Seq ID
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No:526, Seq ID No:528, Seq ID No:530, Seq ID No:532 or
Seq ID No:534. The V,; domain may be combined with any
of the light chain constant region sequences described
herein, e.g. Seq ID Nos:207, 209, 211, 213, 215, 217, 219,
221, 223, 225, 227, 229, 231, 233, 235, 237, 536 and 538.
A full length heavy chain amino acid sequence is Seq ID
No:160 (heavy chain nucleic acid sequence Seq ID No:161).
A full length light chain amino acid sequence is Seq 1D
No:170 (light chain nucleic acid sequence Seq ID No:171).

[0299] 389A03 has a heavy chain variable (V) region
amino acid sequence of Seq ID No:178, comprising the
CDRHI1 amino acid sequence of Seq ID No:172 (IMGT) or
Seq ID No:175 (Kabat), the CDRH2 amino acid sequence of
Seq ID No:173 (IMGT) or Seq ID No:176 (Kabat), and the
CDRH3 amino acid sequence of Seq ID No:174 (IMGT) or
Seq ID No:177 (Kabat). The heavy chain nucleic acid
sequence of the V, domain is Seq ID No:179. 389A03 has
a light chain variable region (V) amino acid sequence of
Seq ID No:188, comprising the CDRL1 amino acid
sequence of Seq ID No:182 (IMGT) or Seq ID No:185
(Kabat), the CDRL2 amino acid sequence of Seq ID No:183
(IMGT) or Seq ID No:186 (Kabat), and the CDRL3 amino
acid sequence of Seq ID No:184 (IMGT) or Seq ID No:187
(Kabat). The light chain nucleic acid sequence of the V,
domain is Seq ID No:189. The V,, domain may be combined
with any of the heavy chain constant region sequences
described herein, e.g. Seq ID No:193, Seq ID No:195, Seq
ID No:197, Seq ID No:199, Seq ID No:201, Seq ID No:203,
Seq ID No:205, Seq ID No:340, Seq ID No:524, Seq ID
No:526, Seq ID No:528, Seq ID No:530, Seq ID No:532 or
Seq ID No:534. The V,; domain may be combined with any
of the light chain constant region sequences described
herein, e.g. Seq ID Nos:207, 209, 211, 213, 215, 217, 219,
221, 223, 225, 227, 229, 231, 233, 235, 237, 536 and 538.
A full length heavy chain amino acid sequence is Seq ID
No:180 (heavy chain nucleic acid sequence Seq 1D No:181).
A full length light chain amino acid sequence is Seq 1D
No:190 (light chain nucleic acid sequence Seq ID No:191).

[0300] 413DO08 has a heavy chain variable (V) region
amino acid sequence of Seq ID No:138, comprising the
CDRHI1 amino acid sequence of Seq ID No:132 (IMGT) or
Seq ID No:135 (Kabat), the CDRH2 amino acid sequence of
Seq ID No:133 (IMGT) or Seq ID No:136 (Kabat), and the
CDRH3 amino acid sequence of Seq ID No:134 (IMGT) or
Seq ID No:137 (Kabat). The heavy chain nucleic acid
sequence of the V, domain is Seq ID No:139. 413D08 has
a light chain variable region (V) amino acid sequence of
Seq ID No:148, comprising the CDRL1 amino acid
sequence of Seq ID No:142 (IMGT) or Seq ID No:145
(Kabat), the CDRL2 amino acid sequence of Seq ID No:143
(IMGT) or Seq ID No:146 (Kabat), and the CDRL3 amino
acid sequence of Seq ID No:144 (IMGT) or Seq ID No:147
(Kabat). The light chain nucleic acid sequence of the V,
domain is Seq ID No:149. The V,, domain may be combined
with any of the heavy chain constant region sequences
described herein, e.g. Seq ID No:193, Seq ID No:195, Seq
ID No:197, Seq ID No:199, Seq ID No:201, Seq ID No:203,
Seq ID No:205, Seq ID No:340, Seq ID No:524, Seq ID
No:526, Seq ID No:528, Seq ID No:530, Seq ID No:532 or
Seq ID No:534. The V,; domain may be combined with any
of the light chain constant region sequences described
herein, e.g. Seq ID Nos:207, 209, 211, 213, 215, 217, 219,
221, 223, 225, 227, 229, 231, 233, 235, 237, 536 and 538.
A full length heavy chain amino acid sequence is Seq ID No:
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140 (heavy chain nucleic acid sequence Seq ID No:141). A
full length light chain amino acid sequence is Seq ID No:150
(light chain nucleic acid sequence Seq ID No:151).

[0301] 413GO05 has a heavy chain variable (V) region
amino acid sequence of Seq ID No:244, comprising the
CDRHI1 amino acid sequence of Seq ID No:238 (IMGT) or
Seq ID No:241 (Kabat), the CDRH2 amino acid sequence of
Seq ID No:239 (IMGT) or Seq ID No:242 (Kabat), and the
CDRH3 amino acid sequence of Seq ID No:240 (IMGT) or
Seq ID No:243 (Kabat). The heavy chain nucleic acid
sequence of the V,, domain is Seq ID No:245. 413G05 has
a light chain variable region (V) amino acid sequence of
Seq ID No:254, comprising the CDRL1 amino acid
sequence of Seq ID No:248 (IMGT) or Seq ID No:251
(Kabat), the CDRL2 amino acid sequence of Seq ID No:249
(IMGT) or Seq ID No:252 (Kabat), and the CDRL3 amino
acid sequence of Seq ID No:250 (IMGT) or Seq ID No:253
(Kabat). The light chain nucleic acid sequence of the V,
domain is Seq ID No:255. The V; domain may be combined
with any of the heavy chain constant region sequences
described herein, e.g. Seq ID No:193, Seq ID No:195, Seq
ID No:197, Seq ID No:199, Seq ID No:201, Seq ID No:203,
Seq ID No:205, Seq ID No:340, Seq ID No:524, Seq ID
No:526, Seq ID No:528, Seq ID No:530, Seq ID No:532 or
Seq ID No:534. The V,; domain may be combined with any
of the light chain constant region sequences described
herein, e.g. Seq ID Nos:207, 209, 211, 213, 215, 217, 219,
221, 223, 225, 227, 229, 231, 233, 235, 237, 536 and 538.
A full length heavy chain amino acid sequence is Seq 1D
No:246 (heavy chain nucleic acid sequence Seq ID No:247).
A full length light chain amino acid sequence is Seq ID
No:256 (light chain nucleic acid sequence Seq ID No:257).

[0302] 413F09 has a heavy chain variable (V) region
amino acid sequence of Seq ID No:264, comprising the
CDRH1 amino acid sequence of Seq ID No:258 (IMGT) or
Seq ID No:261 (Kabat), the CDRH2 amino acid sequence of
Seq ID No:259 (IMGT) or Seq ID No:262 (Kabat), and the
CDRH3 amino acid sequence of Seq ID No:260 (IMGT) or
Seq ID No:263 (Kabat). The heavy chain nucleic acid
sequence of the V, domain is Seq ID No:265. 413F09 has
a light chain variable region (V) amino acid sequence of
Seq ID No:274, comprising the CDRL1 amino acid
sequence of Seq ID No:268 (IMGT) or Seq ID No:271
(Kabat), the CDRL2 amino acid sequence of Seq ID No:269
(IMGT) or Seq ID No:272 (Kabat), and the CDRL3 amino
acid sequence of Seq ID No:270 (IMGT) or Seq ID No:273
(Kabat). The light chain nucleic acid sequence of the V,
domain is Seq ID No:275. The V, domain may be combined
with any of the heavy chain constant region sequences
described herein, e.g. Seq ID No:193, Seq ID No:195, Seq
ID No:197, Seq ID No:199, Seq ID No:201, Seq ID No:203,
Seq ID No:205, Seq ID No:340, Seq ID No:524, Seq ID
No:526, Seq ID No:528, Seq ID No:530, Seq ID No:532 or
Seq ID No:534. The V,; domain may be combined with any
of the light chain constant region sequences described
herein, e.g. Seq ID Nos:207, 209, 211, 213, 215, 217, 219,
221, 223, 225, 227, 229, 231, 233, 235, 237, 536 and 538.
A full length heavy chain amino acid sequence is Seq 1D
No0:266 (heavy chain nucleic acid sequence Seq ID No:267).
A full length light chain amino acid sequence is Seq ID
No:276 (light chain nucleic acid sequence Seq ID No:277).

[0303] 414B06 has a heavy chain variable (V) region
amino acid sequence of Seq ID No:284, comprising the
CDRH1 amino acid sequence of Seq ID No:278 (IMGT) or
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Seq ID No:281 (Kabat), the CDRH2 amino acid sequence of
Seq ID No:279 (IMGT) or Seq ID No:282 (Kabat), and the
CDRH3 amino acid sequence of Seq ID No:280 (IMGT) or
Seq ID No:283 (Kabat). The heavy chain nucleic acid
sequence of the V, domain is Seq ID No:285. 414B06 has
a light chain variable region (V) amino acid sequence of
Seq ID No:294, comprising the CDRL1 amino acid
sequence of Seq ID No:288 (IMGT) or Seq ID No:291
(Kabat), the CDRL2 amino acid sequence of Seq ID No:289
(IMGT) or Seq ID No:292 (Kabat), and the CDRL3 amino
acid sequence of Seq ID No:290 (IMGT) or Seq ID No:293
(Kabat). The light chain nucleic acid sequence of the V,
domain is Seq ID No:295. The V, domain may be combined
with any of the heavy chain constant region sequences
described herein, e.g. Seq ID No:193, Seq ID No:195, Seq
ID No:197, Seq ID No:199, Seq ID No:201, Seq ID No:203,
Seq ID No:205, Seq ID No:340, Seq ID No:524, Seq ID
No:526, Seq ID No:528, Seq ID No:530, Seq ID No:532 or
Seq ID No:534. The V,; domain may be combined with any
of the light chain constant region sequences described
herein, e.g. Seq ID Nos:207, 209, 211, 213, 215, 217, 219,
221, 223, 225, 227, 229, 231, 233, 235, 237, 536 and 538.
A full length heavy chain amino acid sequence is Seq ID
No0:286 (heavy chain nucleic acid sequence Seq 1D No:287).
A full length light chain amino acid sequence is Seq 1D
No0:296 (light chain nucleic acid sequence Seq ID No:297).

[0304] 416EO01 has a heavy chain variable region (V)
amino acid sequence of Seq ID No:349, comprising the
CDRHI1 amino acid sequence of Seq ID No:343 (IMGT) or
Seq ID No:346 (Kabat), the CDRH2 amino acid sequence of
Seq ID No:344 (IMGT) or Seq ID No:347 (Kabat), and the
CDRH3 amino acid sequence of Seq ID No:345 (IMGT) or
Seq ID No:348 (Kabat). The heavy chain nucleic acid
sequence of the V domain is Seq ID No:350. 416E01 has
a light chain variable region (V) amino acid sequence of
Seq ID No:359, comprising the CDRL1 amino acid
sequence of Seq ID No:353 (IMGT) or Seq ID No:356
(Kabat), the CDRL2 amino acid sequence of Seq ID No:354
(IMGT) or Seq ID No:357 (Kabat), and the CDRL3 amino
acid sequence of Seq ID No:355 (IMGT) or Seq ID No:358
(Kabat). The light chain nucleic acid sequence of the V,
domain is Seq ID No:360. The V,, domain may be combined
with any of the heavy chain constant region sequences
described herein, e.g. Seq ID No:193, Seq ID No:195, Seq
ID No:197, Seq ID No:199, Seq ID No:201, Seq ID No:203,
Seq ID No:205, Seq ID No:340, Seq ID No:524, Seq ID
No:526, Seq ID No:528, Seq ID No:530, Seq ID No:532 or
Seq ID No:534. The V,; domain may be combined with any
of the light chain constant region sequences described
herein, e.g. Seq ID Nos:207, 209, 211, 213, 215, 217, 219,
221, 223, 225, 227, 229, 231, 233, 235, 237, 536 and 538.
A full length heavy chain amino acid sequence is Seq ID
No:351 (heavy chain nucleic acid sequence Seq 1D No:352).
A full length light chain amino acid sequence is Seq 1D
No:361 (light chain nucleic acid sequence Seq ID No:362).

[0305] The antibodies of the invention are described with
respect to the following concepts, aspects, sentences,
arrangements and embodiments. Unless otherwise stated, all
concepts, embodiments, sentences, arrangements and
aspects are to be read as being able to be combined with any
other concept, aspect, sentence, arrangement or embodi-
ment, unless such combination would not make technical
sense or is explicitly stated otherwise.
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Concept 1. An antibody or a fragment thereof, which spe-
cifically binds to hPD-L.1 as defined by Seq ID No:1, and
competes for binding to said hPD-L.1 with the antibody
1DO05, wherein the antibody or fragment comprises a V,,
domain which comprises a CDRH3 comprising the motif
X,GSGX,YGX,X,FD (SEQ ID NO: 753), wherein X, X,
and X; are independently any amino acid, and X, is either
present or absent, and if present, may be any amino acid.
[0306] In these concepts, antibodies or fragments may
include or may not include bispecific antibodies. In one
embodiment, in these concepts, antibodies or fragments
includes bispecific antibodies. In one embodiment, a bispe-
cific antibody does not include a FIT-Ig format. In one
embodiment, a bispecific antibody does not include a mAb>
format. In one embodiment, a bispecific antibody does not
include either a FIT-Ig format or a mAb? format. In one
embodiment, the antibody or fragment in these concepts
includes a bispecific antibody, but does not include a bis-
pecific antibody having a FI'T-Ig format. In one embodiment,
the antibody or fragment in these concepts includes a
bispecific antibody, but does not include a bispecific anti-
body having a mAb? format. In one embodiment, the anti-
body or fragment in these concepts includes a bispecific
antibody, but does not include a bispecific antibody having
a FIT-Ig format or a mAb? format. In another embodiment,
in these concepts, antibodies or fragments include dual
binding antibodies.

[0307] Preferably, an antibody or a fragment thereof that
specifically binds to a hPD-L1 antigen does not cross-react
with other antigens (but may optionally cross-react with
PD-L1 of a different species, e.g., rhesus, cynomolgus, or
murine). An antibody or a fragment thereof that specifically
binds to a hPD-L1 antigen can be identified, for example, by
immunoassays, BIAcore™, or other techniques known to
those of skill in the art. An antibody or a fragment thereof
binds specifically to a hPD-L1 antigen when it binds to a
hPD-L.1 antigen with higher affinity than to any cross-
reactive antigen as determined using experimental tech-
niques, such as radioimmunoassays (RIA) and enzyme-
linked immunosorbent assays (ELISAs). Typically, a
specific or selective reaction will be at least twice back-
ground signal or noise and more typically more than 10
times background. See, e.g. Paul, ed., 1989, Fundamental
Immunology Second Edition, Raven Press, New York at
pages 332-336 for a discussion regarding antibody specific-
ity.

[0308] In one embodiment, the antibody or fragment is a
human antibody. In one embodiment, the antibody or frag-
ment is a human antibody or fragment. In one embodiment,
the antibody or fragment is a fully human antibody or
fragment. In one embodiment, the antibody or fragment is a
fully human monoclonal antibody or fragment.

[0309] There is also provided concept 1a: An antibody or
a fragment thereof, that specifically binds to hPD-L.1 as
defined by Seq ID No:1, and competes for binding to said
hPD-L.1 with the antibody 411B08, wherein the antibody or
fragment comprises a V domain which comprises a
CDRH3 comprising the motif ARX;RX,X,SDX, XD,
wherein X, X,, X5, X, and X are independently any amino
acid (SEQ ID NO: 754).

[0310] There is also provided concept 1b: An antibody or
a fragment thereof, that specifically binds to hPD-L.1 as
defined by Seq ID No:1, and competes for binding to said
hPD-L.1 with the antibody 411B08, wherein the antibody or
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fragment comprises a V, domain which comprises a
CDRH3 comprising the motif X, RDGSGSY, wherein X is
any amino acid (SEQ ID NO: 755).

[0311] As provided in the concepts or aspects herein, an
anti-PD-L.1 antibody or immunocytokine may bind to
PD-L1, e.g. human PD-L.1 with a K, of less than 50 nM, less
than 40 nM, less than 30 nM as determined by surface
plasmon resonance. Another embodiment, anti-PD-L1 anti-
body or immunocytokine may bind to PD-L.1, e.g. human
PD-L1 with a K, of less than 20 nM, less than 15 nM, less
than 10 nM as determined by surface plasmon resonance.
anti-PD-L.1 antibody or immunocytokine may bind to
PD-L1, e.g. human PD-L1 with a K, of less than 8 nM, less
than 5 nM, less than 4 nM, less than 3 nM, less than 2 nM
or less than 1 nM as determined by surface plasmon reso-
nance. The K, may be 0.9 nM or less, 0.8 nM or less, 0.7
nM or less, 0.6 nM or less, 0.5 nM or less, 0.4 nM or less,
0.3 nM or less, 0.2 nM or less, or 0.1 nM or less.

[0312] In another embodiment, the K, is within a range of
0.01 to 1 nM, or a range of 0.05 to 2 nM, or a range of 0.05
to 1 nM. The K, may be with regard to hPD-L1, cynoPD-L1
and/or mouse PD-L1.

[0313] In another embodiment, the anti-PD-L.1 antibodies
described herein have a K, rate (e.g. as measured by SPR,
e.g. at 25° C. or at 37° C.) of approximately 0.5 to 10 uM,
for example approximately 1 to 8 M or approximately 1 to
7 uM. In another embodiment, the K, rate is approximately
1to 5 uM, e.g. approximately 1 uM, approximately 1.5 uM,
approximately 2 uM, approximately 2.5 uM or approxi-
mately 3 pM. In another embodiment, the K, rate is
approximately 3.5 uM, approximately 4 pM, approximately
4.5 uM, approximately 5 pM or approximately 5.5 uM.
[0314] In another embodiment, the anti-PD-L.1 antibodies
described herein have a K - rate (e.g. as measured by SPR,
e.g.at 25° C. or at 37° C.) of approximately 0.01 to 100 mM,
for example approximately 0.1 to 50 mM or approximately
0.5 to 50 mM. In another embodiment, the K, rate is
approximately 0.5 to 10 mM, or approximately 0.5 to 10
mM, e.g. approximately 1 mM, approximately 2 mM,
approximately 3 mM, approximately 4 mM or approxi-
mately 5 mM. In another embodiment, the K, rate is
approximately 0.6 mM, approximately 0.7 mM, approxi-
mately 0.8 mM or approximately 0.9 mM.

[0315] In another embodiment, the anti-PD-L.1 antibodies
(and immunocytokines) described in the concepts and
aspects herein provide improved transient expression levels
over other anti-PD-L1 antibodies and immunocytokines.
Thus, in one embodiment, the anti-PD-L.1 antibody (or
immunocytokine) is expressed in a HEK293 cell, e.g. a
HEK293T cell, at an expression level of approximately 100
ng/ml., or in a range of approximately 100 to 350 ug/mL. In
another embodiment, the expression level is above approxi-
mately 350 pg/mlL.

[0316] In another embodiment, the anti-PD-L.1 antibody
(or immunocytokine) is expressed in a CHO cell, e.g. an
Expi-CHO cell, at an expression level of approximately 100
ng/ml., or in a range of approximately 100 to 350 ug/mL. In
another embodiment, the expression level is above approxi-
mately 350 pg/mlL.

[0317] In another embodiment, the anti-PD-L.1 antibody
(or immunocytokine) is expressed in a CHO cell, e.g. an
Expi-CHO cell or a CHO-E7 EBNA cell, at an expression
level of approximately 100 pg/ml, or in a range of approxi-
mately 100 to 350 pg/ml. In another embodiment, the
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expression level is above approximately 350 pug/ml.. The
antibody described herein as 1D05, formatted as a human
IgG1 (Seq ID No:340, at 2 L volume in CHO-E7 EBNA
cells has an expression level of approximately 115 pg/mL.
The antibody described herein as 416E01, formatted as a
human IgG1 (Seq ID No:340), at 2 L. volume in CHO-E7
EBNA cells has an expression level of approximately 160
pg/mL. The antibody described herein as 1414B06, format-
ted as a human IgG1 (Seq ID No:340), at 2 L. volume in
CHO-E7 EBNA cells has an expression level of approxi-
mately 783 pg/ml.. The antibody described herein as
413G0S5, formatted as a human 1gG1 (Seq ID No:340), at 2
L volume in CHO-E7 EBNA cells has an expression level of
approximately 383 pug/mlL..

[0318] In any of these expression systems, the expression
is carried out of a scale of between approximately 0.5 mL
and 3 mL, for example between approximately 0.5 mL and
2 mL. In any of these expression systems, the anti-PD-L.1
antibody (or immunocytokine) may be expressed from a
pTTS5 vector. In any of these expression systems, the anti-
PD-L1 antibody (or immunocytokine) may be expressed in
conjunction with a lipid transfection reagent, and may
optionally be expressed in a CHO cell, e.g. an Expi-CHO
cell. In any of these expression systems, the anti-PD-L.1
antibody (or immunocytokine) may be expressed in con-
junction with a PEI transfection reagent, and may optionally
be expressed in a CHO cell, e.g. an CHO-E7 EBNA cell. In
any of these expression systems, the anti-PD-L.1 antibody
(or immunocytokine) may be expressed in conjunction with
a helper plasmid (e.g. an AKT helper plasmid), and may
optionally be expressed in a CHO cell, e.g. an CHO-E7
EBNA cell.

[0319] In any of these expression systems, the expression
level is between approximately 100 pg/ml. and approxi-
mately 1500 pg/ml., for example between approximately
100 pg/ml. and approximately 1000 pg/ml, or between
approximately 200 pg/ml. and approximately 1000 pg/mlL,
or between approximately 350 pg/ml. and approximately
1000 pg/ml.. In any of these expression systems, the lower
limit of expression may be approximately 100 pg/ml,
approximately 200 pg/ml., approximately 300 pg/ml., or
approximately 400 pg/ml. In another embodiment, the
lower limit of expression may be approximately 500 pug/mlL,
approximately 600 pg/ml., approximately 700 pg/ml., or
approximately 800 pg/mL. In any of these expression sys-
tems, the upper limit of expression may be approximately
2000 pg/ml, approximately 1800 ng/ml., approximately
1600 pg/ml, or approximately 1500 pg/ml. In another
embodiment, the upper limit of expression may be approxi-
mately 1250 pg/ml., approximately 1000 pg/mlL, approxi-
mately 900 pg/mL, or approximately 800 pg/mlL..

[0320] In another embodiment, the expression system is a
Lonza expression system, e.g. Lonza X-Ceed® system. In
the Lonza expression system, the expression may be carried
out at a scale of approximately 30 mL to 2 L, for example
S50mLto1L,orlLtp2L.Inthe Lonza expression system,
the anti-PD-L1 antibody (or immunocytokine) may be
expressed in conjunction with electroporation, and option-
ally without any helper plasmids. In the Lonza expression
system, the anti-PD-L.1 antibody (or immunocytokine) may
be expressed at a level of approximately 1 g/L., or approxi-
mately 900 mg/L, or approximately 800 mg/L., or approxi-
mately 700 mg/L.. In another embodiment, In the Lonza
expression system, the anti-PD-L.1 antibody (or immunocy-
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tokine) may be expressed at a level of approximately 600
mg/L. or approximately 500 mg/l. or approximately 400
mg/L.. In the Lonza expression system, the anti-PD-L.1
antibody (or immunocytokine) may be expressed at a level
of between approximately 400 mg/LL and approximately 2
g/L, for example between approximately 500 mg/[. and
approximately 1.5 g/L, or between approximately 500 mg/L.
and approximately 1 g/[.. In another embodiment, the
expression level is above 1 g/L.. In another embodiment, the
anti-PD-L.1 antibodies described in the concepts provide
improved half-life over other anti-PD-L1 antibodies as fur-
ther described in Aspect 1 hereinbelow.

Concept 2. The antibody or fragment according to concept
1, wherein X, is a hydroxyl-containing amino acid, option-
ally T.

[0321] In one embodiment, the hydroxyl-containing
amino acid is Serine. In one embodiment, the hydroxyl-
containing amino acid is Cysteine. In one embodiment, the
hydroxyl-containing amino acid is Threonine. In one
embodiment, the hydroxyl-containing amino acid is Methio-
nine. In one embodiment, the hydroxyl-containing amino
acid is Serine or Cysteine. In one embodiment, the hydroxyl-
containing amino acid is Serine or Threonine. In one
embodiment, the hydroxyl-containing amino acid is Serine
or Methionine. In one embodiment, the hydroxyl-containing
amino acid is Cysteine or Threonine. In one embodiment,
the hydroxyl-containing amino acid is Cysteine or Methio-
nine. In one embodiment, the hydroxyl-containing amino
acid is Threonine or Methionine.

[0322] In one embodiment, the hydroxyl-containing
amino acid is selected from serine, cysteine, threonine and
methionine.

[0323] Concept 2a. The antibody or fragment according to
concept la, wherein X, is an aliphatic amino acid or an
amide amino acid.

[0324] Inone embodiment, X, is selected from Asparagine
(N) and valine (V). In one embodiment, X, is valine. In one
embodiment, X, is asparagine.

[0325] Concept 2b. The antibody or fragment according to
concept 1b, wherein X, is an aliphatic amino acid.

[0326] Inoneembodiment, X, is selected from alanine (A)
or valine (V). In one embodiment, X, is valine. In one
embodiment, X, is alanine.

Concept 3. The antibody or fragment according to concept
1 or concept 2, wherein X, is a basic amino acid, optionally
K.

[0327] In one embodiment, the hydroxyl-containing
amino acid is Histidine. In one embodiment, the hydroxyl-
containing amino acid is Lysine. In one embodiment, the
hydroxyl-containing amino acid is Arginine. In one embodi-
ment, the hydroxyl-containing amino acid is Histidine or
Lysine. In one embodiment, the hydroxyl-containing amino
acid is Histidine or Arginine. In one embodiment, the
hydroxyl-containing amino acid is Lysine or Arginine.
[0328] In one embodiment, the hydroxyl-containing
amino acid is selected from Histidine, Lysine and Arginine.
[0329] Concept 3a. The antibody or fragment according to
concept la or concept 2a, wherein X, is an aliphatic amino
acid or an amide amino acid.

[0330] In one embodiment, X, is selected from leucine
(L), isoleucine (1), Valine (V), Asparagine (N) and glutamine
(Q). In one embodiment, X, is selected from leucine (L),
isoleucine (I) and Valine (V). In one embodiment, X, is
selected from Asparagine (N) and glutamine (Q) In one
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embodiment, X, is selected from leucine (L) and glutamine
(Q). In one embodiment, X, is leucine (L). In one embodi-
ment, X, is glutamine (Q).

Concept 4. The antibody or fragment according to any one
of concepts 1 to 3, wherein X, is a hydroxyl-containing
amino acid, optionally S or T.

[0331] In one embodiment, the hydroxyl-containing
amino acid is Serine. In one embodiment, the hydroxyl-
containing amino acid is Cysteine. In one embodiment, the
hydroxyl-containing amino acid is Threonine. In one
embodiment, the hydroxyl-containing amino acid is Methio-
nine. In one embodiment, the hydroxyl-containing amino
acid is Serine or Cysteine. In one embodiment, the hydroxyl-
containing amino acid is Serine or Threonine. In one
embodiment, the hydroxyl-containing amino acid is Serine
or Methionine. In one embodiment, the hydroxyl-containing
amino acid is Cysteine or Threonine. In one embodiment,
the hydroxyl-containing amino acid is Cysteine or Methio-
nine. In one embodiment, the hydroxyl-containing amino
acid is Threonine or Methionine.

[0332] In one embodiment, the hydroxyl-containing
amino acid is selected from serine, cysteine, threonine and
methionine.

[0333] Concept 4a. The antibody or fragment according to
any one of concepts la, 2a or 3a, wherein X; is an aromatic
amino acid.

[0334] In one embodiment, X; is selected from Phenyl-
alanine (F), Tyrosine (Y) and Tryptophan (W). In one
embodiment, X; is selected from Tyrosine (Y) and Trypto-
phan (W). In one embodiment, X; is Tyrosine (Y). In one
embodiment, X; is Tryptophan (W).

Concept 5. The antibody or fragment according to any one
of concepts 1 to 4, wherein X, is an aromatic amino acid,
optionally W.

[0335] In one embodiment, the hydroxyl-containing
amino acid is Phenylalanine. In one embodiment, the
hydroxyl-containing amino acid is Tyrosine. In one embodi-
ment, the hydroxyl-containing amino acid is Tryptophan. In
one embodiment, the hydroxyl-containing amino acid is
Phenylalanine or Tyrosine. In one embodiment, the
hydroxyl-containing amino acid is Phenylalanine or Tryp-
tophan. In one embodiment, the hydroxyl-containing amino
acid is Tyrosine or Tryptophan.

[0336] In one embodiment, the hydroxyl-containing
amino acid is selected from Phenylalanine, Tyrosine and
Tryptophan.

[0337] Concept 5a. The antibody or fragment according to
any one of concepts la, 2a, 3a or 4a wherein X, is an
aromatic amino acid.

[0338] In one embodiment, X, is selected from Phenyl-
alanine (F), Tyrosine (Y) and Tryptophan (W). In one
embodiment, X, is selected from Tyrosine (Y) and Phenyl-
alanine (F). In one embodiment, X, is Tyrosine (Y). In one
embodiment, X, is Phenylalanine (F).

Concept 6. The antibody or fragment according to any one
of concepts 1 to 5, wherein X, is absent.

[0339] Concept 6a. The antibody or fragment according to
any one of concepts la, 2a, 3a, 4a or 5a wherein X, is an
aliphatic amino acid or an hydroxyl-containing amino acid.
[0340] In one embodiment, X is selected from leucine
(L), isoleucine (1), Valine (V), Serine (S), Cysteine (C) and
Threonine (T). In one embodiment, X is selected from
leucine (L), isoleucine (I) and Valine (V). In one embodi-
ment, X is selected from Serine (S), Cysteine (C) and
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Threonine (T). In one embodiment, X is selected from
leucine (L) and Serine (S). In one embodiment, X is Serine
(S). In one embodiment, X, is leucine (L).

Concept 7. The antibody or fragment according to any one
of concepts 1 to 5, wherein X, is present.

Concept 8. The antibody or fragment according to concept
7, wherein X, is an aliphatic amino acid, optionally G.
[0341] In one embodiment, the hydroxyl-containing
amino acid is selected from Glycine, Alanine, Valine, Leu-
cine and Isoleucine.

[0342] In one embodiment, the hydroxyl-containing
amino acid is selected from Glycine and Alanine. In one
embodiment, the hydroxyl-containing amino acid is selected
from Glycine and Valine. In one embodiment, the hydroxyl-
containing amino acid is selected from Glycine and Leucine.
In one embodiment, the hydroxyl-containing amino acid is
selected from Glycine and Isoleucine. In one embodiment,
the hydroxyl-containing amino acid is selected from Alanine
and Valine. In one embodiment, the hydroxyl-containing
amino acid is selected from Alanine and Leucine. In one
embodiment, the hydroxyl-containing amino acid is selected
from Alanine and Isoleucine. In one embodiment, the
hydroxyl-containing amino acid is selected from Valine and
Leucine. In one embodiment, the hydroxyl-containing
amino acid is selected from Valine and Isoleucine. In one
embodiment, the hydroxyl-containing amino acid is selected
from, Leucine and Isoleucine.

[0343] In one embodiment, the hydroxyl-containing
amino acid selected from three of each of Glycine, Alanine,
Valine, Leucine and Isoleucine. In one embodiment, the
hydroxyl-containing amino acid selected from four of each
of Glycine, Alanine, Valine, Leucine and Isoleucine.
Concept 9. An antibody or a fragment thereof, optionally
according to any one of concepts 1 to 8, which specifically
binds to hPD-L1, and competes for binding to said hPD-L.1
with the antibody 1D0S5, wherein the antibody or fragment
comprises a V domain which comprises the CDRH3
sequence of SEQ ID NO:29 or 32, or the CDRH3 sequence
of SEQ ID NO:29 or 32 comprising 6 or fewer amino acid
substitutions.

[0344] Concept 9a: An antibody or a fragment thereof,
optionally according to any one of concepts 1 to 8, which
specifically binds to hPD-L.1, and competes for binding to
said hPD-L.1 with the antibody 84G09, wherein the antibody
or fragment comprises a V, domain which comprises the
CDRH3 sequence of SEQ ID NO:9 or 12, or the CDRH3
sequence of SEQ ID NO:9 or 12 comprising 6 or fewer
amino acid substitutions.

[0345] Concept 9b: An antibody or a fragment thereof,
optionally according to any one of concepts 1 to 8, which
specifically binds to hPD-L.1, and competes for binding to
said hPD-L.1 with the antibody 411B308, wherein the anti-
body or fragment comprises a V,, domain which comprises
the CDRH3 sequence of SEQ ID NO:54 or 57, or the
CDRH3 sequence of SEQ ID NO:54 or 57 comprising 6 or
fewer amino acid substitutions.

[0346] Concept 9c: An antibody or a fragment thereof,
optionally according to any one of concepts 1 to 8, which
specifically binds to hPD-L.1, and competes for binding to
said hPD-L1 with the antibody 411C04, wherein the anti-
body or fragment comprises a V, domain which comprises
the CDRH3 sequence of SEQ ID No:74 or 77, or the
CDRH3 sequence of SEQ ID NO:74 or 77 comprising 6 or
fewer amino acid substitutions.
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[0347] Concept 9d: An antibody or a fragment thereof,
optionally according to any one of concepts 1 to 8, which
specifically binds to hPD-L.1, and competes for binding to
said hPD-L1 with the antibody 411D07, wherein the anti-
body or fragment comprises a V, domain which comprises
the CDRH3 sequence of SEQ ID NO:94 or 97, or the
CDRH3 sequence of SEQ ID NO:94 or 97 comprising 3 or
fewer amino acid substitutions.

[0348] Concept 9e: An antibody or a fragment thereof,
optionally according to any one of concepts 1 to 8, which
specifically binds to hPD-L.1, and competes for binding to
said hPD-L.1 with the antibody 385F01, wherein the anti-
body or fragment comprises a V, domain which comprises
the CDRH3 sequence of SEQ ID NO:114 or 117, or the
CDRH3 sequence of SEQ ID NO:114 or 117 comprising 6
or fewer amino acid substitutions.

[0349] Concept 9f: An antibody or a fragment thereof,
optionally according to any one of concepts 1 to 8, which
specifically binds to hPD-L.1, and competes for binding to
said hPD-L1 with the antibody 386H03, wherein the anti-
body or fragment comprises a V, domain which comprises
the CDRH3 sequence of SEQ ID NO:144 or 147, or the
CDRH3 sequence of SEQ ID NO:144 or 147 comprising 3
or fewer amino acid substitutions.

[0350] Concept 9g: An antibody or a fragment thereof,
optionally according to any one of concepts 1 to 8, which
specifically binds to hPD-L.1, and competes for binding to
said hPD-L1 with the antibody 389A03, wherein the anti-
body or fragment comprises a V, domain which comprises
the CDRH3 sequence of SEQ ID NO:174 or 177, or the
CDRH3 sequence of SEQ ID NO:174 or 177 comprising 6
or fewer amino acid substitutions.

[0351] Concept Sh: An antibody or a fragment thereof,
optionally according to any one of concepts 1 to 8, which
specifically binds to hPD-L.1, and competes for binding to
said hPD-L1 with the antibody 413D08, wherein the anti-
body or fragment comprises a V, domain which comprises
the CDRH3 sequence of SEQ ID NO:134 or 137, or the
CDRH3 sequence of SEQ ID NO:134 or 137 comprising 5
or fewer amino acid substitutions.

[0352] Concept 9i: An antibody or a fragment thereof,
optionally according to any one of concepts 1 to 8, which
specifically binds to hPD-L.1, and competes for binding to
said hPD-L1 with the antibody 413G0S5, wherein the anti-
body or fragment comprises a V, domain which comprises
the CDRH3 sequence of SEQ ID NO:240 or 243, or the
CDRH3 sequence of SEQ ID NO:240 or 243 comprising 6
or fewer amino acid substitutions.

[0353] Concept 9j: An antibody or a fragment thereof,
optionally according to any one of concepts 1 to 8, which
specifically binds to hPD-L.1, and competes for binding to
said hPD-L.1 with the antibody 413F09, wherein the anti-
body or fragment comprises a V, domain which comprises
the CDRH3 sequence of SEQ ID NO:260 or 263, or the
CDRH3 sequence of SEQ ID NO:260 or 263 comprising 6
or fewer amino acid substitutions.

[0354] Concept 9k: An antibody or a fragment thereof,
optionally according to any one of concepts 1 to 8, which
specifically binds to hPD-L.1, and competes for binding to
said hPD-L1 with the antibody 414B06, wherein the anti-
body or fragment comprises a V, domain which comprises
the CDRH3 sequence of SEQ ID NO:280 or 283, or the
CDRH3 sequence of SEQ ID NO:280 or 283 comprising 6
or fewer amino acid substitutions.
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[0355] Concept 91: An antibody or a fragment thereof,
optionally according to any one of concepts 1 to 8, which
specifically binds to hPD-L.1, and competes for binding to
said hPD-L1 with the antibody 416E01, wherein the anti-
body or fragment comprises a V, domain which comprises
the CDRH3 sequence of SEQ ID No:345 or 348, or the
CDRH3 sequence of SEQ ID No:345 or 348 comprising 6
or fewer amino acid substitutions.

[0356] Inall of concepts 9,9ato 1, 17, 17ato 1, 18, 18a to
1,19,19ato0 1, 22, 22ato 1, 23, 23ato 1, 24 and 24ato I, in
one embodiment, the CDR comprises one amino acid sub-
stitution, which may be a conservative amino acid substi-
tution. In all of concepts 9, 9a to I, 17, 17a to I, 18, 18a to
1, 19, 19a to 1, 22, 22a to 1, 23, 23a, 24 and 24a to I, in one
embodiment, the CDR comprises two amino acid substitu-
tions, which may be conservative amino acid substitutions.
In all of concepts 9, 9ato I, 17, 17a to 1, 18, 18ato 1, 19,
19ato I, 22, 22a, 22b, 22d, 22f, 22g, 24 and 24a to 1, in one
embodiment, the CDR comprises three amino acid substi-
tutions, which may be conservative amino acid substitu-
tions. In all of concepts 9, 9a to ¢, 9e, 9g to I, 17, 17a to c,
17e, 17g to 1, 19, 19a, 22, 22d, 221, 22g, 24 and 24ato I, in
one embodiment, the CDR comprises four amino acid
substitutions, which may be conservative amino acid sub-
stitutions. In all of concepts 9, 9a to ¢, 9¢, 9g to I, 17, 17a
toc, 17e, 17gto 1, 22d, 22f and 22g, in one embodiment, the
CDR comprises five amino acid substitutions, which may be
conservative amino acid substitutions. In all of concepts 9,
9atoc, 9e 9g 9ito [, 17, 17ato ¢, 17e, 17g and 17i to 1,
in one embodiment, the CDR comprises six amino acid
substitutions, which may be conservative amino acid sub-
stitutions.

[0357] Amino acid substitutions include alterations in
which an amino acid is replaced with a different naturally-
occurring amino acid residue. Such substitutions may be
classified as “conservative”, in which case an amino acid
residue contained in a polypeptide is replaced with another
naturally occurring amino acid of similar character either in
relation to polarity, side chain functionality or size. Such
conservative substitutions are well known in the art. Sub-
stitutions encompassed by the present invention may also be
“non-conservative”, in which an amino acid residue which
is present in a peptide is substituted with an amino acid
having different properties, such as naturally-occurring
amino acid from a different group (e.g. substituting a
charged or hydrophobic amino; acid with alanine), or alter-
natively, in which a naturally-occurring amino acid is sub-
stituted with a non-conventional amino acid.

[0358] In one embodiment, the conservative amino acid
substitutions are as described herein. For example, the
substitution may be of Y with F, T with S or K, P with A, E
with D or Q, N with D or G, R with K, G with N or A, T with
SorK,Dwith NorE,Iwith LorV, FwithY, S with T or
A, R with K, G with N or A, K with R, A with S, K or P. In
another embodiment, the conservative amino acid substitu-
tions may be wherein Y is substituted with F, T with A or S,
Iwith Lor V, W with Y, M with L, N with D, G with A, T
with A or S, D with N, I with L or V, F with Y or L, S with
AorTand Awith S, G, Tor V.

Concept 10. An antibody or fragment which specifically
binds to hPD-L.1 and comprises a V; domain comprising a
CDRH3 of from 12 to 20 amino acids and which is derived
from the recombination of a human V, gene segment, a
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human D gene segment and a human J, gene segment,
wherein the human J, gene segment is IGHJS (e.g.
IGHJI5*02).

[0359] In one embodiment, the CDRH3 is from 14 to 17
amino acids and the human J; gene segment is IGHJS (e.g.
IGHJI5*02).

[0360] There is also provided as concept 10a an antibody
or fragment which specifically binds to hPD-L.1 and com-
prises a V,, domain comprising a CDRH3 of from 8 to 16
amino acids and which is derived from the recombination of
a human V; gene segment, a human D gene segment and a
human J; gene segment, wherein the human J, gene seg-
ment is selected from IGHI4 (e.g. IGHI4*02), IGHIS (e.g.
IGHJ5*02) and IGHI6 (e.g. IGHI6*02).

[0361] In another embodiment, the human J;, gene seg-
ment is IGHJ6 (e.g. IGHJ6*02). In another embodiment, the
CDRH3 is of from 10 to 17 amino acids and the human I,
gene segment is IGHI6 (e.g. IGHJ6%02).

[0362] In another embodiment, the human J, gene seg-
ment is IGHJ4 (e.g. IGHJ4*02). In another embodiment, the
CDRH3 is from 7 to 17 amino acids and the human J, gene
segment is IGHI4 (e.g. IGHJ4*02).

[0363] Optionally, the antibody of concept 10 or 10a has
any of the features of concepts 1 to 9, including the binding
affinities, Kon and Koff rates, expression levels, half-life etc.
Concept 11. The antibody or fragment according to concept
10 or 10a, wherein the human V,, gene segment is IGHV3
(e.g. IGHV3-9, such as IGHV3-9*01).

[0364] There is also provided as concept 11a an antibody
or fragment according to concept 10 or 10a, wherein the
human V, gene segment is selected from IGHV3 (e.g.
IGHV3-9, such as IGHV3-9*%01 or e.g. IGHV3-7, such as
IGHV3-7*01 or e.g. IGHV3-33, such as IGHV3-33*01 or
e.g. IGHV3-11, such as IGHV3-11*01 or e.g. IGHV3-23,
such as IGHV3-23*04), or IGHV4 (e.g. IGHV4-4, such as
IGHV4-4*02 or e.g. IGHV4-39, such as IGHV4-39*01).
[0365] Inone embodiment, the human V,, gene segment is
IGHV3 (e.g. IGHV3-7, such as IGHV3-7*01). In one
embodiment, the human V,; gene segment is IGHV3 (e.g.
IGHV3-33, such as IGHV3-33*01). In one embodiment, the
human V, gene segment is IGHV3 (e.g. IGHV3-11, such as
IGHV3-11*01). In one embodiment, the human V,, gene
segment is IGHV3 (e.g. IGHV3-23, such as IGHV3-23*04).
[0366] Inone embodiment, the human V,, gene segment is
IGHV4 (e.g. e.g. IGHV4-4, such as IGHV4-4*02). In one
embodiment, the human V,; gene segment is IGHV4 (e.g.
IGHV4-39, such as IGHV4-39*01).

[0367] There is also provided as concept 11b an antibody
or fragment according to concept 10, 10a, 11 or 11a, wherein
the human D gene segment is selected from IGHDI1 (e.g.
IGHDI1-20, such as IGHD1-20*01), IGHD3 (e.g. IGHD3-
10, such as IGHD3-10*01), IGHD4 (e.g. IGHD4-11, such as
IGHD4-11*01), IGHDS (e.g. IGHD3-7, such as IGHDS-
18%01), and IGHD6 (e.g. IGHD6-13, such as IGHD6-
13*01).

[0368] In one embodiment, the human D gene segment is
IGHD1 (e.g. IGHD1-20, such as IGHD1-20*01). In one
embodiment, the human D gene segment is IGHD3 (e.g.
IGHD3-10, such as IGHD3-10*01). In one embodiment, the
human D gene segment is IGHD4 (e.g. IGHD4-11, such as
IGHD4-11*01). In one embodiment, the human D gene
segment is IGHDS (e.g. IGHDS5-18, such as IGHDS5-19*01).
In one embodiment, the human D gene segment is IGHD6
(e.g. IGHD6-13, such as IGHD6-13%01).
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[0369] In any of concepts 10, 11 and 11a, the V, D, and
J;; gene segments are as described in the combinations for
the antibodies in Table 5 hereinbelow. In one embodiment,
the antibody heavy chain is derived from a combination of
IGHV3 (e.g. IGHV3-7 such as IGHV3-7%01), IGHD4 (e.g.
IGHD4-11 such as IGHDA4-11*01) and IGHJ4 (e.g.
IGHIJ4*02). In one embodiment, the antibody heavy chain is
derived from a combination of IGHV4 (e.g. IGHV4-4 such
as IGHV4-4*02), IGHD3 (e.g. IGHD3-10 such as IGHD3-
10*01) and IGHI4 (e.g. IGHJ4*02). In one embodiment, the
antibody heavy chain is derived from a combination of
IGHV4 (e.g. IGHV4-39 such as IGHV4-39*01), IGHD6
(e.g. IGHD6-13 such as IGHD6-13*01) and IGHIJ1 (e.g.
IGHJ1*01). In one embodiment, the antibody heavy chain is
derived from a combination of IGHV3 (e.g. IGHV3-33 such
as IGHV3-33*01), IGHDS (e.g. IGHDS5-18 such as IGHDS-
18*01) and IGHI6 (e.g. IGHI6*02). In one embodiment, the
antibody heavy chain is derived from a combination of
IGHV3 (e.g. IGHV3-11 such as IGHV3-11*01), IGHDI1
(e.g. IGHD1-20 such as IGHD1-20*01) and IGHJ6 (e.g.
IGHI6*02). In one embodiment, the antibody heavy chain is
derived from a combination of IGHV3 (e.g. IGHV3-23 such
as IGHV3-23*04), IGHDS (e.g. IGHDS5-18 such as IGHDS-
18*01) and IGHI4 (e.g. IGHJ4*02). In one embodiment, the
antibody heavy chain is derived from a combination of
IGHV3 (e.g. IGHV3-7 such as IGHV3-7%01), IGHDS (e.g.
IGHD5-24 such as IGHDS-24*01) and IGHJ4 (e.g.
IGHIJ4*02). In one embodiment, the antibody heavy chain is
derived from a combination of IGHV3 (e.g. IGHV3-23 such
as IGHV3-23*04), IGHD6 (e.g. IGHD6-13 such as IGHD6-
13*01) and IGHJ4 (e.g. IGHI4*02).

Concept 12. The antibody or fragment according to concept
10, 10a, 11, 11a or 11b, wherein the antibody or fragment
comprises a V, domain which is derived from the recom-
bination of a human Vi gene segment, and a human Jk gene
segment, wherein the human Vk gene segment is IGKV1D
(e.g. IGKV1D-39, such as IGkV1D-39*%01).

[0370] There is also provided as concept 12a an antibody
or fragment according to any of concepts 10, 10a, 11, 11a or
11b, wherein the human Vk gene segment is selected from
1GkV1 (e.g. IGkV1-17, such as IGkV1-17*01 or e.g.
1GkV1-9, such as IGkV1-9*d01 or e.g. IGkV1D-12, such as
IGkV1ID-12*02 or e.g. IGkVI1D-39, such as IGkV1D-
39*01), and IGkV4 (e.g. IGkV4-1, such as IGkV4-1*01).

[0371] Inone embodiment, the human Vk gene segment is
1GkV1 (e.g. IGkV1-17, such as IGkV1-17*01). In one
embodiment, the human Vk gene segment is IGKV1 (e.g.
1GkV1-9, such as IGkV1-9*d01). In one embodiment, the
human Vi gene segment is IGkV1 (e.g. IGkV1D-12, such
as IGkV1D-12*02). In one embodiment, the human Vk
gene segment is IGkV1 (e.g. IGKV1D-39, such as IGkV1D-
39%01).

[0372] Inone embodiment, the human Vk gene segment is
IGkV1 1GkV4 (e.g. IGKV4-1, such as IGkV4-1¥01)

[0373] There is also provided as concept 12b an antibody
or fragment according to concept 10, 10a, 11 or 11a, wherein
the human Jk gene segment is selected from 1GkJ1 (e.g.
1GKJ1*01), IGkJ2 (e.g. IGKJI2*04), IGKJ3 (e.g. IGKI3*01),
1GKJ4 (e.g. IGkI4*01) or IGKJ5 (e.g. IGKI5*01).

[0374] In one embodiment, the human Jk gene segment is
1GkJ1 (e.g. IGkJ1*01). In one embodiment, the human Jk
gene segment is IGkJ2 (e.g. IGkJ2*04). In one embodiment,
the human Jx gene segment is 1GiJ3 (e.g. IGiJ3*01). In one
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embodiment, the human Jk gene segment is 1GkJ4 (e.g.
1G1J4*01). In one embodiment, the human Jk gene segment
is IGkI5 (e.g. IGKI5*01).

[0375] In any of concepts 12 and 12a, the Vk and Jk gene
segments are as described in the combinations for the
antibodies in Table 5 hereinbelow. In one embodiment, the
antibody light chain is derived from a combination of
IGKVID (e.g. IGKVID-12 such as IGKV1D-12*02) and
IGKJ3 (e.g. IGKJ3*01). In one embodiment, the antibody
light chain is derived from a combination of IGKV4 (e.g.
IGKV4-1 such as IGKV14-1*01) and IGKJ2 (e.g.
1GKJ2*04). In one embodiment, the antibody light chain is
derived from a combination of IGKV1 (e.g. IGKV1-17 such
as IGKV1-17*01) and IGKJ1 (e.g. IGKJ1*01). In one
embodiment, the antibody light chain is derived from a
combination of IGKVID (e.g. IGKVID-12 such as
IGKVID-12*%02) and IGKJ4 (e.g. IGKJ4*01). In one
embodiment, the antibody light chain is derived from a
combination of IGKV1 (e.g. IGKV1-9 such as IGKV1-
9*d01) and IGKJS5 (e.g. IGKI5*01). In one embodiment, the
antibody light chain is derived from a combination of
IGKVID (e.g. IGKVID-12 such as IGKV1D-12*02) and
IGKJ5 (e.g. IGKJI5*01).

Concept 13. An antibody or fragment thereof which specifi-
cally binds to an epitope that is identical to an epitope to
which the antibody 1D0S5 specifically binds.

[0376] Concept 13a. An antibody or fragment thereof
which specifically binds to an epitope that is identical to an
epitope to which the antibody 84G09 specifically binds.
[0377] Concept 13b. An antibody or fragment thereof
which specifically binds to an epitope that is identical to an
epitope to which the antibody 411B08 specifically binds.
[0378] Concept 13c. An antibody or fragment thereof
which specifically binds to an epitope that is identical to an
epitope to which the antibody 411C04 specifically binds.
[0379] Concept 13d. An antibody or fragment thereof
which specifically binds to an epitope that is identical to an
epitope to which the antibody 411D07 specifically binds.
[0380] Concept 13e. An antibody or fragment thereof
which specifically binds to an epitope that is identical to an
epitope to which the antibody 385F01 specifically binds.
[0381] Concept 13f. An antibody or fragment thereof
which specifically binds to an epitope that is identical to an
epitope to which the antibody 386H03 specifically binds.
[0382] Concept 13g. An antibody or fragment thereof
which specifically binds to an epitope that is identical to an
epitope to which the antibody 389A03 specifically binds.
[0383] Concept 13h. An antibody or fragment thereof
which specifically binds to an epitope that is identical to an
epitope to which the antibody 413D08 specifically binds.
[0384] Concept 13i. An antibody or fragment thereof
which specifically binds to an epitope that is identical to an
epitope to which the antibody 413GO05 specifically binds.
[0385] Concept 13j. An antibody or fragment thereof
which specifically binds to an epitope that is identical to an
epitope to which the antibody 413F09 specifically binds.
[0386] Concept 13k. An antibody or fragment thereof
which specifically binds to an epitope that is identical to an
epitope to which the antibody 414B06 specifically binds.
[0387] Concept 131. An antibody or fragment thereof
which specifically binds to an epitope that is identical to an
epitope to which the antibody 416E01 specifically binds.
[0388] The antibodies described in these concepts have the
sequences as described hereinabove.
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[0389] In one embodiment, there is provided an antibody
which specifically binds to an epitope which is substantially
similar to an epitope to which any of the antibodies in
concept 13, 13 a to 131 bind.

[0390] Contact amino acid residues involved in the inter-
action of antibody and antigen may be determined by
various known methods to those skilled in the art.

[0391] In one embodiment, sequential replacement of the
amino acids of the antigen sequence (using standard molecu-
lar biology techniques to mutate the DNA of the coding
sequence of the antigen), in this case hPD-L.1 with Alanine
(ak.a Alanine scan), or another unrelated amino acid, may
provide residues whose mutation would reduce or ablate the
ability of the antibody to recognise the antigen in question.
Binding may be assessed using standard techniques, such as,
but not limited to, SPR, HTRF, ELISA (which are described
elsewhere herein). Other substitutions could be made to
enhance the disruption of binding such as changing the
charge on the side chain of antigen sequence amino acids
(e.g. Lysine change to glutamic acid), switching polar and
non-polar residues (e.g. Serine change to leucine). The
alanine scan or other amino substitution method may be
carried out either with recombinant soluble antigen, or
where the target is a cell membrane target, directly on cells
using transient or stable expression of the mutated versions.
[0392] In one embodiment, protein crystallography may
be used to determine contact residues between antibody and
antigen (i.e. to determine the epitope to which the antibody
binds), crystallography allows the direct visualisation of
contact residues involved in the antibody-antigen interac-
tion. As well as standard X-ray crystallography, cryo-electro
microscopy has been used to determine contact residues
between antibodies and HIV capsid protein (see Lee, Jeong
Hyun, et al. “Antibodies to a conformational epitope on
gp4l neutralize HIV-1 by destabilizing the Env spike.”,
Nature communications, 6, (2015)).

[0393] In one embodiment, if the antibody recognises a
linear epitope, short peptides based on the antigen sequence
can be produced and binding of the antibody to these
peptides can be assessed using standard techniques, such as,
but not limited to, SPR, HTRF, ELISA (which are described
elsewhere herein). Further investigation of the epitope could
be provided by performing an Alanine scan on any peptides
that show binding. Alternative to linear peptides, conforma-
tional scans could be carried out using Pepscan technology
(pepscan.com/) using their chemical linkage of peptides
onto scaffolds, which has been used to determine discon-
tinuous epitopes on CD20 targeting antibodies (Niederfell-
ner, Gerhard, et al. “Epitope characterization and crystal
structure of GA101 provide insights into the molecular basis
for type /11 distinction of CD20 antibodies.”, Blood, 118.2,
(2011), 358-367.).

[0394] In one embodiment, limited proteolytic digestion
and mass spectrophotometry can be used to identify binding
epitopes. The antibody-antigen complex is digested by a
protease, such as, but not limited to, trypsin. The digested
complex peptides are compared to antibody-alone and anti-
gen-alone digestion mass spectrophotometry to determine if
a particular epitope is protected by the complexation. Fur-
ther work involving amino acid substitution, competition
binding, may then be employed to narrow down to indi-
vidual amino acid residues involved in the interaction (see,
for example, Suckau, Detlev, et al. “Molecular epitope
identification by limited proteolysis of an immobilized anti-
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gen-antibody complex and mass spectrometric peptide map-
ping.”, Proceedings of the National Academy of Sciences,
87.24, (1990), 9848-9852).

[0395] Thus, in one embodiment, the contact residues of
the epitope are identified with an unrelated amino acid scan
(e.g. alanine scan). In another embodiment, an unrelated
amino acid scan (e.g. alanine scan) is carried out using a
technique selected from SPR, HTRF, ELISA, X-ray crys-
tallography, cryo-electro microscopy and a combination of
limited proteolytic digestion and mass spectrometry. In one
embodiment, the unrelated amino acid scan (e.g. alanine
scan) is carried out using HTRF. In one embodiment, the
unrelated amino acid scan (e.g. alanine scan) is carried out
using ELISA.

[0396] When the alanine scan is carried out with either
ELISA or HTRF, an amino acid residue is identified as
contributing to the epitope if the reduction in signal is at
least 25%. In one embodiment, the reduction in signal is at
least 30%. In one embodiment, the reduction in signal is at
least 35%. In one embodiment, the reduction in signal is at
least 40%. In one embodiment, the reduction in signal is at
least 45%. In one embodiment, the reduction in signal is at
least 50%. In one embodiment, the reduction in signal is at
least 55%. In one embodiment, the reduction in signal is at
least 60%. In one embodiment, the reduction in signal is at
least 70%. In one embodiment, the reduction in signal is at
least 75%. In one embodiment, the reduction in signal is at
least 80%. In one embodiment, the reduction in signal is at
least 85%. In one embodiment, the reduction in signal is at
least 90%.

[0397] When the alanine scan is carried out with SPR, an
amino acid residue is identified as contributing to the epitope
if there is at least a 10-fold reduction in affinity. In one
embodiment, the reduction in affinity is at least 15-fold. In
one embodiment, the reduction in affinity is at least 20-fold.
In one embodiment, the reduction in affinity is at least
30-fold. In one embodiment, the reduction in affinity is at
least 40-fold. In one embodiment, the reduction in affinity is
at least 50-fold. In one embodiment, the reduction in affinity
is at least 100-fold.

[0398] In one embodiment, the contact residues of the
epitope are identified by X-ray crystallography. In one
embodiment, the contact residues of the epitope are identi-
fied by cryo-electro microscopy. In one embodiment, the
contact residues of the epitope are identified by a combina-
tion of limited proteolytic digestion and mass spectrometry.
Concept 14. The antibody or fragment according to concept
13, wherein the epitope is identified by unrelated amino acid
scanning, or by X-ray crystallography.

Concept 15. The antibody or fragment according to concept
14, wherein the contact residues of the epitope are defined
by a reduction in affinity of at least 10-fold in an unrelated
amino acid scan, e.g. an alanine scan as determined by SPR.

[0399] In one embodiment, the reduction in affinity is at
least 15-fold. In one embodiment, the reduction in affinity is
at least 20-fold. In one embodiment, the reduction in affinity
is at least 30-fold. In one embodiment, the reduction in
affinity is at least 40-fold. In one embodiment, the reduction
in affinity is at least 50-fold. In one embodiment, the
reduction in affinity is at least 100-fold.

[0400]

Concept 16. An antibody or fragment thereof which com-
petes for binding to hPD-L1 with the antibody 1D05.

SPR may be carried out as described hereinabove.

Jun. 22, 2023

[0401] Competition may be determined by surface plas-
mon resonance (SPR), such techniques being readily appar-
ent to the skilled person. SPR may be carried out using
Biacore™, Proteon™ or another standard SPR technique.
Such competition may be due, for example, to the antibodies
or fragments binding to identical or overlapping epitopes of
hPD-L1. In one embodiment, competition is determined by
ELISA, such techniques being readily apparent to the skilled
person. In one embodiment, competition is determined by
homogenous time resolved fluorescence (HTRF), such tech-
niques being readily apparent to the skilled person. In one
embodiment, competition is determined by fluorescence
activated cell sorting (FACS), such techniques being readily
apparent to the skilled person. In one embodiment, compe-
tition is determined by ForteBio Octet® Bio-Layer Interfer-
ometry (BLI) such techniques being readily apparent to the
skilled person.

[0402] Inone embodiment, the antibody or fragment com-
petes (e.g. in a dose-dependent manner) with hPD-1 (or a
fusion protein thereof) for binding to cell surface-expressed
hPD-L1. In one embodiment, the antibody or fragment
competes (e.g. in a dose-dependent manner) with hPD-1 (or
a fusion protein thereof) for binding to soluble hPDL-1.

[0403] In one embodiment, the antibody or fragment par-
tially or completely inhibits binding of PD-1 and/or CD80 to
cell surface-expressed PD-L.1, such as hPD-L.1. In another
embodiment, the antibody or fragment partially or com-
pletely inhibits binding of hPD-1 and/or CD80 to soluble
hPD-L1. In some embodiments, the antibody or fragment
partially or completely increases the secretion of IFNy,
CD25 and IL-2 from a cell having cell surface-expressed
PD-1. In one embodiment, the antibody or fragment partially
or completely inhibits binding of CD80 to soluble hPD-L.1,
but does not show any detectable inhibition of the binding of
PD-1 to cell surface-expressed PD-L1. In one embodiment,
the antibody or fragment partially or completely inhibits
binding of CD80 to soluble hPD-L1, but does not show any
detectable inhibition of the binding of PD-1 to soluble
PD-L1.

[0404] As used herein, “inhibits”, “inhibition”, “inhibit-
ing” and the like, as used herein refers to the ability of an
antagonist (e.g. an antibody or fragment thereof) to bind to
an epitope which either partially or completely prevents the
binding of the receptor (e.g. CD80 or PD-1) to the ligand
(e.g. PD-L1). If the epitope to which the antagonist binds
completely blocks the binding site of the ligand, then ligand
binding is completely prevented (which may be a physical
blocking—in the case of overlapping epitopes—or steric
blocking—where the antagonist is large such that it prevents
the ligand binding to its distinct epitope), and the ligand is
not removed from circulation. The concentration of circu-
lating ligand may therefore appear to be increased. If the
epitope to which the antagonist binds partially blocks the
binding site of the ligand, the the ligand may be able to bind,
but only weakly (in the case of partial inhibition), or in a
different orientation to the natural binding interaction. In this
case, some of the ligand may be removed from circulation,
but not as much as when the ligand binding site is com-
pletely free and available for binding. Inhibition thus refers
to the physical interaction of ligand and receptor. Inhibition
can be measured by HTRF, which is described in more detail
elsewhere herein and in Mathis (1995) Clinical Chemistry
41(9), 1391-1397. Inhibition can also be measured by tflow
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cytometry, where receptor is expressed on cells, or by
ELISA, where receptor is adsorbed onto plates.

[0405] Concept 16a. An antibody or fragment thereof
which competes for binding to hPD-L1 with the antibody
84G09.

[0406] Concept 16b. An antibody or fragment thereof
which competes for binding to hPD-L1 with the antibody
411608.

[0407] Concept 16c. An antibody or fragment thereof
which competes for binding to hPD-L1 with the antibody
411C04.

[0408] Concept 16d. An antibody or fragment thereof
which competes for binding to hPD-L1 with the antibody
411D07.

[0409] Concept 16e. An antibody or fragment thereof
which competes for binding to hPD-L1 with the antibody
385F01.

[0410] Concept 16f. An antibody or fragment thereof
which competes for binding to hPD-L1 with the antibody
386H03.

[0411] Concept 16g. An antibody or fragment thereof
which competes for binding to hPD-L1 with the antibody
389A03.

[0412] Concept 16h. An antibody or fragment thereof
which competes for binding to hPD-L1 with the antibody
413D08.

[0413] Concept 16i. An antibody or fragment thereof
which competes for binding to hPD-L1 with the antibody
413G0s.

[0414] Concept 16j. An antibody or fragment thereof
which competes for binding to hPD-L1 with the antibody
413F09.

[0415] Concept 16k. An antibody or fragment thereof
which competes for binding to hPD-L1 with the antibody
414B06.

[0416] Concept 16l. An antibody or fragment thereof
which competes for binding to hPD-L1 with the antibody
416E01.

[0417] The antibodies have the sequences as described
hereinabove.

Concept 17. The antibody or fragment according to any one
of concepts 10 to 16, wherein the V,, domain comprises the
CDRH3 sequence of SEQ ID NO:29 or 32, or the CDRH3
sequence of SEQ ID NO:29 or 32 comprising 6 or fewer
amino acid substitutions.

[0418] Concept 17a: An antibody or a fragment thereof
according to any one of concepts 10 to 16 (but when
dependent on concept 13, it is dependent on concept 13a,
and when dependent on concept 16, it is dependent on
concept 16a), wherein the V; domain comprises the CDRH3
sequence of SEQ ID NO:9 or 12, or the CDRH3 sequence
of SEQ ID NO:9 or 12 comprising 6 or fewer amino acid
substitutions.

[0419] Concept 17b: An antibody or a fragment thereof
according to any one of concepts 10 to 16 (but when
dependent on concept 13, it is dependent on concept 13b,
and when dependent on concept 16, it is dependent on
concept 16b), wherein the V, domain comprises the
CDRH3 sequence of SEQ ID NO:54 or 57, or the CDRH3
sequence of SEQ ID NO:54 or 57 comprising 6 or fewer
amino acid substitutions.

[0420] Concept 17c: An antibody or a fragment thereof
according to any one of concepts 10 to 16 (but when
dependent on concept 13, it is dependent on concept 13c,
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and when dependent on concept 16, it is dependent on
concept 16¢), wherein the a V, domain comprises the
CDRH3 sequence of SEQ ID NO:74 or 77, or the CDRH3
sequence of SEQ ID NO:74 or 77 comprising 6 or fewer
amino acid substitutions.

[0421] Concept 17d: An antibody or a fragment thereof
according to any one of concepts 10 to 16 (but when
dependent on concept 13, it is dependent on concept 13d,
and when dependent on concept 16, it is dependent on
concept 16d), wherein the V, domain comprises the
CDRH3 sequence of SEQ ID NO:94 or 97, or the CDRH3
sequence of SEQ ID NO:94 or 97 comprising 3 or fewer
amino acid substitutions.

[0422] Concept 17e: An antibody or a fragment thereof
according to any one of concepts 10 to 16 (but when
dependent on concept 13, it is dependent on concept 13e,
and when dependent on concept 16, it is dependent on
concept 16e), wherein the V; domain comprises the CDRH3
sequence of SEQ ID NO:114 or 117, or the CDRH3
sequence of SEQ ID NO:114 or 117 comprising 6 or fewer
amino acid substitutions.

[0423] Concept 17f: An antibody or a fragment thereof
according to any one of concepts 10 to 16 (but when
dependent on concept 13, it is dependent on concept 131, and
when dependent on concept 16, it is dependent on concept
16f), wherein the V, domain comprises the CDRH3
sequence of SEQ ID NO:144 or 147, or the CDRH3
sequence of SEQ ID NO:144 or 147 comprising 3 or fewer
amino acid substitutions.

[0424] Concept 17g: An antibody or a fragment thereof
according to any one of concepts 10 to 16 (but when
dependent on concept 13, it is dependent on concept 13g,
and when dependent on concept 16, it is dependent on
concept 16g), wherein the V. domain comprises the
CDRH3 sequence of SEQ ID NO:174 or 177, or the CDRH3
sequence of SEQ ID NO:174 or 177 comprising 6 or fewer
amino acid substitutions.

[0425] Concept 17h: An antibody or a fragment thereof
according to any one of concepts 10 to 16 (but when
dependent on concept 13, it is dependent on concept 13h,
and when dependent on concept 16, it is dependent on
concept 16h), wherein the V, domain comprises the
CDRH3 sequence of SEQ ID NO:134 or 137, or the CDRH3
sequence of SEQ ID NO:134 or 137 comprising 5 or fewer
amino acid substitutions.

[0426] Concept 17i: An antibody or a fragment thereof
according to any one of concepts 10 to 16 (but when
dependent on concept 13, it is dependent on concept 131, and
when dependent on concept 16, it is dependent on concept
161), wherein the V, domain comprises the CDRH3
sequence of SEQ ID NO:240 or 243, or the CDRH3
sequence of SEQ ID NO:240 or 243 comprising 6 or fewer
amino acid substitutions.

[0427] Concept 17j: An antibody or a fragment thereof
according to any one of concepts 10 to 16 (but when
dependent on concept 13, it is dependent on concept 13j, and
when dependent on concept 16, it is dependent on concept
16j), wherein the a V, domain comprises the CDRH3
sequence of SEQ ID NO:260 or 263, or the CDRH3
sequence of SEQ ID NO:260 or 263 comprising 6 or fewer
amino acid substitutions.

[0428] Concept 17k: An antibody or a fragment thereof
according to any one of concepts 10 to 16 (but when
dependent on concept 13, it is dependent on concept 13k,
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and when dependent on concept 16, it is dependent on
concept 16k), wherein the V, domain comprises the
CDRH3 sequence of SEQ ID NO:280 or 283, or the CDRH3
sequence of SEQ ID NO:280 or 283 comprising 6 or fewer
amino acid substitutions.

[0429] Concept 171: An antibody or a fragment thereof
according to any one of concepts 10 to 16 (but when
dependent on concept 13, it is dependent on concept 131, and
when dependent on concept 16, it is dependent on concept
161), wherein the V, domain comprises the CDRH3
sequence of SEQ ID NO:345 or 348, or the CDRH3
sequence of SEQ ID NO:345 or 348 comprising 6 or fewer
amino acid substitutions.

Concept 18. The antibody or fragment according to any
preceding concept, wherein the V,, domain comprises the
CDRHI1 sequence of SEQ ID NO:27 or 30 or the CDRH1
sequence of SEQ ID NO:27 or comprising 3, 2 or 1 amino
acid substitution(s).

[0430] Concept 18a: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9a, when dependent on
concept 13, it is dependent on concept 13a, when dependent
on concept 16, it is dependent on concept 16a, and when
dependent on concept 17, it is dependent on concept 17a),
wherein the V; domain comprises the CDRH]1 sequence of
SEQ ID NO:7 or 10, or the CDRHI1 sequence of SEQ ID
NO:7 or 10 comprising 3, 2 or 1 amino acid substitution(s).
[0431] Concept 18b: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9b, when dependent on
concept 13, it is dependent on concept 13b, when dependent
on concept 16, it is dependent on concept 16b, and when
dependent on concept 17, it is dependent on concept 17b),
wherein the V; domain comprises the CDRH]1 sequence of
SEQ ID NO:52 or 55, or the CDRHI1 sequence of SEQ ID
NO:52 or 55 comprising 3, 2 or 1 amino acid substitution(s).
[0432] Concept 18c: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9c, when dependent on
concept 13, it is dependent on concept 13¢, when dependent
on concept 16, it is dependent on concept 16¢, and when
dependent on concept 17, it is dependent on concept 17¢),
wherein the V,, domain comprises the CDRHI1 sequence of
SEQ ID NO:72 or 75, or the CDRHI1 sequence of SEQ ID
NO:72 or 75 comprising 3, 2 or 1 amino acid substitution(s).
[0433] Concept 18d: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9d, when dependent on
concept 13, it is dependent on concept 13d, when dependent
on concept 16, it is dependent on concept 16d, and when
dependent on concept 17, it is dependent on concept 17d),
wherein the V; domain comprises the CDRH]1 sequence of
SEQ ID NO:92 or 95, or the CDRHI1 sequence of SEQ ID
NO:92 or 95 comprising 3, 2 or 1 amino acid substitution(s).
[0434] Concept 18e: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9e, when dependent on
concept 13, it is dependent on concept 13e, when dependent
on concept 16, it is dependent on concept 16e, and when
dependent on concept 17, it is dependent on concept 17¢),
wherein the V; domain comprises the CDRH]1 sequence of
SEQ ID NO:112 or 115, or the CDRH1 sequence of SEQ ID
NO:112 or 115 comprising 3, 2 or 1 amino acid substitution

(s).
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[0435] Concept 18f: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 91, when dependent on
concept 13, it is dependent on concept 13f, when dependent
on concept 16, it is dependent on concept 16f, and when
dependent on concept 17, it is dependent on concept 171),
wherein the V, domain comprises the CDRH]1 sequence of
SEQ ID NO:142 or 145, or the CDRH1 sequence of SEQ ID
NO:142 or 145 comprising 3, 2 or 1 amino acid substitution
(s).

[0436] Concept 18g: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9g, when dependent on
concept 13, it is dependent on concept 13g, when dependent
on concept 16, it is dependent on concept 16g, and when
dependent on concept 17, it is dependent on concept 17g),
wherein the V, domain comprises the CDRH]1 sequence of
SEQ ID NO:172 or 175, or the CDRH1 sequence of SEQ ID
NO:172 or 175 comprising 3, 2 or 1 amino acid substitution
(s).

[0437] Concept 18h: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9h, when dependent on
concept 13, it is dependent on concept 13h, when dependent
on concept 16, it is dependent on concept 16h, and when
dependent on concept 17, it is dependent on concept 17h),
wherein the V, domain comprises the CDRH]1 sequence of
SEQ ID NO:132 or 135, or the CDRH1 sequence of SEQ ID
NO:132 or 135 comprising 3, 2 or 1 amino acid substitution
(s).

[0438] Concept 18i: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 91, when dependent on
concept 13, it is dependent on concept 131, when dependent
on concept 16, it is dependent on concept 16i, and when
dependent on concept 17, it is dependent on concept 17i),
wherein the V, domain comprises the CDRH]1 sequence of
SEQ ID NO:238 or 241, or the CDRH1 sequence of SEQ ID
NO:238 or 241 comprising 3, 2 or 1 amino acid substitution
(s).

[0439] Concept 18j: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9j, when dependent on
concept 13, it is dependent on concept 13j, when dependent
on concept 16, it is dependent on concept 16j, and when
dependent on concept 17, it is dependent on concept 17j),
wherein the V, domain comprises the CDRH]1 sequence of
SEQ ID NO:258 or 261, or the CDRH1 sequence of SEQ ID
NO:258 or 261 comprising 3, 2 or 1 amino acid substitution
(s).

[0440] Concept 18k: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9k, when dependent on
concept 13, it is dependent on concept 13k, when dependent
on concept 16, it is dependent on concept 16k, and when
dependent on concept 17, it is dependent on concept 17k),
wherein the V, domain comprises the CDRH]1 sequence of
SEQ ID NO: 278 or 281, or the CDRH1 sequence of SEQ
ID NO: 278 or 281 comprising 3, 2 or 1 amino acid
substitution(s).

[0441] Concept 181: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 91, when dependent on
concept 13, it is dependent on concept 131, when dependent
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on concept 16, it is dependent on concept 161, and when
dependent on concept 17, it is dependent on concept 171),
wherein the V; domain comprises the CDRH]1 sequence of
SEQ ID NO: 343 or 346, or the CDRH1 sequence of SEQ
ID NO: 343 or 346 comprising 3, 2 or 1 amino acid
substitution(s).

Concept 19. The antibody or fragment according to any
preceding concept, wherein the V,, domain comprises the
CDRH2 sequence of SEQ ID NO:28 or 31, or the CDRH2
sequence of SEQ ID NO:28 or 31 comprising 4 or fewer
amino acid substitutions.

[0442] Concept 19a: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9a, when dependent on
concept 13, it is dependent on concept 13a, when dependent
on concept 16, it is dependent on concept 16a, when
dependent on concept 17, it is dependent on concept 17a,
and when dependent on concept 18, it is dependent on
concept 18a), wherein the V; domain comprises the CDRH2
sequence of SEQ ID NO:8 or 11, or the CDRH2 sequence
of SEQ ID NO:8 or 11 comprising 4 or fewer amino acid
substitutions.

[0443] Concept 19b: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9b, when dependent on
concept 13, it is dependent on concept 13b, when dependent
on concept 16, it is dependent on concept 16b, when
dependent on concept 17, it is dependent on concept 17b,
and when dependent on concept 18, it is dependent on
concept 18b), wherein the V, domain comprises the
CDRH2 sequence of SEQ ID NO:53 or 56, or the CDRH2
sequence of SEQ ID NO:53 or 56 comprising 3, 2 or 1 amino
acid substitution(s).

[0444] Concept 19¢c: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9c, when dependent on
concept 13, it is dependent on concept 13¢, when dependent
on concept 16, it is dependent on concept 16¢, when
dependent on concept 17, it is dependent on concept 17c,
and when dependent on concept 18, it is dependent on
concept 18c), wherein the V; domain comprises the CDRH2
sequence of SEQ ID NO:73 or 76, or the CDRH2 sequence
of SEQ ID NO:73 or 76 comprising 3, 2 or 1 amino acid
substitution(s).

[0445] Concept 19d: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9d, when dependent on
concept 13, it is dependent on concept 13d, when dependent
on concept 16, it is dependent on concept 16d, when
dependent on concept 17, it is dependent on concept 17d,
and when dependent on concept 18, it is dependent on
concept 18d), wherein the V, domain comprises the
CDRH2 sequence of SEQ ID NO:93 or 96, or the CDRH2
sequence of SEQ ID NO:93 or 96 comprising 3, 2 or 1 amino
acid substitution(s).

[0446] Concept 19e: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9e, when dependent on
concept 13, it is dependent on concept 13e, when dependent
on concept 16, it is dependent on concept 16e, when
dependent on concept 17, it is dependent on concept 17e,
and when dependent on concept 18, it is dependent on
concept 18e), wherein the V; domain comprises the CDRH2
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sequence of SEQ ID NO:113 or 116, or the CDRH2
sequence of SEQ ID NO:113 or 116 comprising 3, 2 or 1
amino acid substitution(s).

[0447] Concept 19f: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 91, when dependent on
concept 13, it is dependent on concept 13f, when dependent
on concept 16, it is dependent on concept 161, when depen-
dent on concept 17, it is dependent on concept 171, and when
dependent on concept 18, it is dependent on concept 18f),
wherein the V, domain comprises the CDRH2 sequence of
SEQ ID NO:143 or 146, or the CDRH2 sequence of SEQ ID
NO:143 or 146 comprising 3, 2 or 1 amino acid substitution
(s)-

[0448] Concept 19g: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9g, when dependent on
concept 13, it is dependent on concept 13g, when dependent
on concept 16, it is dependent on concept 16g, when
dependent on concept 17, it is dependent on concept 17g,
and when dependent on concept 18, it is dependent on
concept 18g), wherein the V, domain comprises the
CDRH2 sequence of SEQ ID NO:173 or 176, or the CDRH2
sequence of SEQ ID NO:173 or 176 comprising 3, 2 or 1
amino acid substitution(s).

[0449] Concept 19h: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9h, when dependent on
concept 13, it is dependent on concept 13h, when dependent
on concept 16, it is dependent on concept 16h, when
dependent on concept 17, it is dependent on concept 17h,
and when dependent on concept 18, it is dependent on
concept 18h), wherein the V, domain comprises the
CDRH2 sequence of SEQ ID NO:133 or 136, or the CDRH2
sequence of SEQ ID NO:133 or 136 comprising 3, 2 or 1
amino acid substitution(s).

[0450] Concept 19i: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 91, when dependent on
concept 13, it is dependent on concept 131, when dependent
on concept 16, it is dependent on concept 161, when depen-
dent on concept 17, it is dependent on concept 171, and when
dependent on concept 18, it is dependent on concept 18i),
wherein the V, domain comprises the CDRH2 sequence of
SEQ ID NO:239 or 242, or the CDRH2 sequence of SEQ ID
NO:239 or 242 comprising 3, 2 or 1 amino acid substitution
(s).

[0451] Concept 19j: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9j, when dependent on
concept 13, it is dependent on concept 13j, when dependent
on concept 16, it is dependent on concept 16j, when depen-
dent on concept 17, it is dependent on concept 17}, and when
dependent on concept 18, it is dependent on concept 18j),
wherein the V, domain comprises the CDRH2 sequence of
SEQ ID NO:259 or 262, or the CDRH2 sequence of SEQ ID
NO:259 or 262 comprising 3, 2 or 1 amino acid substitution
(s).

[0452] Concept 19k: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9k, when dependent on
concept 13, it is dependent on concept 13k, when dependent
on concept 16, it is dependent on concept 16k, when
dependent on concept 17, it is dependent on concept 17k,
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and when dependent on concept 18, it is dependent on
concept 18k), wherein the V, domain comprises the
CDRH2 sequence of SEQ ID NO:279 or 282, or the CDRH2
sequence of SEQ ID NO:279 or 282 comprising 3, 2 or 1
amino acid substitution(s).

[0453] Concept 191: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 91, when dependent on
concept 13, it is dependent on concept 131, when dependent
on concept 16, it is dependent on concept 161, when depen-
dent on concept 17, it is dependent on concept 171, and when
dependent on concept 18, it is dependent on concept 181),
wherein the V, domain comprises the CDRH2 sequence of
SEQ ID NO:344 or 347, or the CDRH2 sequence of SEQ ID
NO:344 or 347 comprising 3, 2 or 1 amino acid substitution
().

Concept 20. The antibody or fragment according to any
preceding concept, wherein the V, domain comprises an
amino acid sequence of SEQ ID NO:33, or a heavy chain
variable domain amino acid sequence that is at least 80%
(e.g. at least 85%, or at least 90%) identical to SEQ ID
NO:33.

[0454] Concept 20a: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9a, when dependent on
concept 13, it is dependent on concept 13a, when dependent
on concept 16, it is dependent on concept 16a, when
dependent on concept 17, it is dependent on concept 17a,
when dependent on concept 18, it is dependent on concept
18a, and when dependent on concept 19, it is dependent on
concept 19a), wherein the V, domain comprises an amino
acid sequence of SEQ ID NO:13, or a heavy chain variable
domain amino acid sequence that is at least 80% (e.g. at least
85%, or at least 90%) identical to SEQ ID NO:13.

[0455] Concept 20b: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9b, when dependent on
concept 13, it is dependent on concept 13b, when dependent
on concept 16, it is dependent on concept 16b, when
dependent on concept 17, it is dependent on concept 17b,
when dependent on concept 18, it is dependent on concept
18b, and when dependent on concept 19, it is dependent on
concept 19b), wherein the V,, domain comprises an amino
acid sequence of SEQ ID NO:58, or a heavy chain variable
domain amino acid sequence that is at least 80% (e.g. at least
85%, or at least 90%) identical to SEQ ID NO:58.

[0456] Concept 20c: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9c, when dependent on
concept 13, it is dependent on concept 13¢, when dependent
on concept 16, it is dependent on concept 16¢, when
dependent on concept 17, it is dependent on concept 17c,
when dependent on concept 18, it is dependent on concept
18c¢, and when dependent on concept 19, it is dependent on
concept 19¢), wherein the V, domain comprises an amino
acid sequence of SEQ ID NO:78, or a heavy chain variable
domain amino acid sequence that is at least 80% (e.g. at least
85%, or at least 90%) identical to SEQ ID NO:78.

[0457] Concept 20d: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9d, when dependent on
concept 13, it is dependent on concept 13d, when dependent
on concept 16, it is dependent on concept 16d, when
dependent on concept 17, it is dependent on concept 17d,
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when dependent on concept 18, it is dependent on concept
18d, and when dependent on concept 19, it is dependent on
concept 19d), wherein the V, domain comprises an amino
acid sequence of SEQ ID NO:98, or a heavy chain variable
domain amino acid sequence that is at least 80% (e.g. at least
85%, or at least 90%) identical to SEQ ID NO:98.

[0458] Concept 20e: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9e, when dependent on
concept 13, it is dependent on concept 13e, when dependent
on concept 16, it is dependent on concept 16e, when
dependent on concept 17, it is dependent on concept 17e,
when dependent on concept 18, it is dependent on concept
18e, and when dependent on concept 19, it is dependent on
concept 19e), wherein the V,, domain comprises an amino
acid sequence of SEQ ID NO:118, or a heavy chain variable
domain amino acid sequence that is at least 80% (e.g. at least
85%, or at least 90%) identical to SEQ ID NO:118.
[0459] Concept 20f: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 91, when dependent on
concept 13, it is dependent on concept 13f, when dependent
on concept 16, it is dependent on concept 161, when depen-
dent on concept 17, it is dependent on concept 17f, when
dependent on concept 18, it is dependent on concept 181, and
when dependent on concept 19, it is dependent on concept
19f), wherein the V, domain comprises an amino acid
sequence of SEQ ID NO:158, or a heavy chain variable
domain amino acid sequence that is at least 80% (e.g. at least
85%, or at least 90%) identical to SEQ ID NO:158.
[0460] Concept 20g: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9g, when dependent on
concept 13, it is dependent on concept 13g, when dependent
on concept 16, it is dependent on concept 16g, when
dependent on concept 17, it is dependent on concept 17g,
when dependent on concept 18, it is dependent on concept
18g, and when dependent on concept 19, it is dependent on
concept 19g), wherein the V, domain comprises an amino
acid sequence of SEQ ID NO:178, or a heavy chain variable
domain amino acid sequence that is at least 80% (e.g. at least
85%, or at least 90%) identical to SEQ ID NO:178.
[0461] Concept 20h: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9h, when dependent on
concept 13, it is dependent on concept 13h, when dependent
on concept 16, it is dependent on concept 16h, when
dependent on concept 17, it is dependent on concept 17h,
when dependent on concept 18, it is dependent on concept
18h, and when dependent on concept 19, it is dependent on
concept 19h), wherein the V, domain comprises an amino
acid sequence of SEQ ID NO:138, or a heavy chain variable
domain amino acid sequence that is at least 80% (e.g. at least
85%, or at least 90%) identical to SEQ ID NO:138.

[0462] Concept 20i: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 91, when dependent on
concept 13, it is dependent on concept 131, when dependent
on concept 16, it is dependent on concept 161, when depen-
dent on concept 17, it is dependent on concept 17i, when
dependent on concept 18, it is dependent on concept 181, and
when dependent on concept 19, it is dependent on concept
191), wherein the V, domain comprises an amino acid
sequence of SEQ ID NO:244, or a heavy chain variable
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domain amino acid sequence that is at least 80% (e.g. at least
85%, or at least 90%) identical to SEQ ID NO:244.
[0463] Concept 20j: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9j, when dependent on
concept 13, it is dependent on concept 13j, when dependent
on concept 16, it is dependent on concept 16j, when depen-
dent on concept 17, it is dependent on concept 17j, when
dependent on concept 18, it is dependent on concept 18j, and
when dependent on concept 19, it is dependent on concept
19j), wherein the V, domain comprises an amino acid
sequence of SEQ ID NO:264, or a heavy chain variable
domain amino acid sequence that is at least 80% (e.g. at least
85%, or at least 90%) identical to SEQ ID NO:264.
[0464] Concept 20k: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9k, when dependent on
concept 13, it is dependent on concept 13k, when dependent
on concept 16, it is dependent on concept 16k, when
dependent on concept 17, it is dependent on concept 17k,
when dependent on concept 18, it is dependent on concept
18k, and when dependent on concept 19, it is dependent on
concept 19k), wherein the V,, domain comprises an amino
acid sequence of SEQ ID NO:284, or a heavy chain variable
domain amino acid sequence that is at least 80% (e.g. at least
85%, or at least 90%) identical to SEQ ID NO:284.
[0465] Concept 201: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 91, when dependent on
concept 13, it is dependent on concept 131, when dependent
on concept 16, it is dependent on concept 161, when depen-
dent on concept 17, it is dependent on concept 171, when
dependent on concept 18, it is dependent on concept 181,
and when dependent on concept 19, it is dependent on
concept 191), wherein the V, domain comprises an amino
acid sequence of SEQ ID NO:349, or a heavy chain variable
domain amino acid sequence that is at least 80% (e.g. at least
85%, or at least 90%) identical to SEQ ID NO:349.
[0466] In one embodiment, the amino acid sequence is at
least 70% identical to the specified Seq ID No. In one
embodiment, the amino acid sequence is at least 75%
identical to the specified Seq ID No. In one embodiment, the
amino acid sequence is at least 95% identical to the specified
Seq ID No. In one embodiment, the amino acid sequence is
at least 96% identical to the specified Seq ID No. In one
embodiment, the amino acid sequence is at least 97%
identical to the specified Seq ID No. In one embodiment, the
amino acid sequence is at least 98% identical to the specified
Seq ID No. In one embodiment, the amino acid sequence is
at least 99% identical to the specified Seq ID No. In one
embodiment, the amino acid sequence is at least 99.5%
identical to the specified Seq ID No.

Concept 21. The antibody or fragment according to any
preceding concept comprising first and second copies of said
V,, domain.

Concept 22. The antibody or fragment according to any
preceding concept, comprising a V; domain which com-
prises the CDRL1 sequence of SEQ ID NO:37 or 40, or the
CRDL1 sequence of SEQ ID NO:37 or 40 comprising 3 or
fewer amino acid substitutions.

[0467] Concept 22a: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9a, when dependent on
concept 13, it is dependent on concept 13a, when dependent
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on concept 16, it is dependent on concept 16a, when
dependent on concept 17, it is dependent on concept 17a,
when dependent on concept 18, it is dependent on concept
18a, when dependent on concept 19, it is dependent on
concept 19a, and when dependent on concept 20, it is
dependent on concept 20a), comprising a V; domain, which
comprises the CDRL1 sequence of SEQ ID NO:17 or 20, or
the CDRLI sequence of SEQ ID NO:17 or comprising 3 or
fewer amino acid substitutions.

[0468] Concept 22b: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9b, when dependent on
concept 13, it is dependent on concept 13b, when dependent
on concept 16, it is dependent on concept 16b, when
dependent on concept 17, it is dependent on concept 17b,
when dependent on concept 18, it is dependent on concept
18b, when dependent on concept 19, it is dependent on
concept 19b, and when dependent on concept 20, it is
dependent on concept 20b), comprising a V,; domain which
comprises the CDRL1 sequence of SEQ ID NO:62 or 65, or
the CDRL1 sequence of SEQ ID NO:62 or 65 comprising 3
or fewer amino acid substitutions.

[0469] Concept 22¢c: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9¢, when dependent on
concept 13, it is dependent on concept 13¢, when dependent
on concept 16, it is dependent on concept 16¢, when
dependent on concept 17, it is dependent on concept 17c,
when dependent on concept 18, it is dependent on concept
18c, when dependent on concept 19, it is dependent on
concept 19¢c, and when dependent on concept 20, it is
dependent on concept 20c), comprising a V; domain which
comprises the CDRL1 sequence of SEQ ID NO:82 or 85, or
the CDRL1 sequence of SEQ ID NO:82 or 85 comprising 2
or 1 amino acid substitution(s).

[0470] Concept 22d: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9d, when dependent on
concept 13, it is dependent on concept 13d, when dependent
on concept 16, it is dependent on concept 16d, when
dependent on concept 17, it is dependent on concept 17d,
when dependent on concept 18, it is dependent on concept
18d, when dependent on concept 19, it is dependent on
concept 19d, and when dependent on concept 20, it is
dependent on concept 20d), comprising a V; domain which
comprises the CDRL1 sequence of SEQ ID NO:102 or 105,
or the CDRL1 sequence of SEQ ID NO:102 or 105 com-
prising 5 or fewer amino acid substitutions.

[0471] Concept 22e: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9e, when dependent on
concept 13, it is dependent on concept 13e, when dependent
on concept 16, it is dependent on concept 16e, when
dependent on concept 17, it is dependent on concept 17e,
when dependent on concept 18, it is dependent on concept
18e, when dependent on concept 19, it is dependent on
concept 19e, and when dependent on concept 20, it is
dependent on concept 20e), comprising a V; domain which
comprises the CDRL1 sequence of SEQ ID NO:122 or 125,
or the CDRL1 sequence of SEQ ID NO:122 or 125 com-
prising 2 or 1 amino acid substitution(s).

[0472] Concept 22f: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 91, when dependent on
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concept 13, it is dependent on concept 13f, when dependent
on concept 16, it is dependent on concept 161, when depen-
dent on concept 17, it is dependent on concept 17f, when
dependent on concept 18, it is dependent on concept 18f,
when dependent on concept 19, it is dependent on concept
191, and when dependent on concept 20, it is dependent on
concept 20f), comprising a V; domain which comprises the
CDRL1 sequence of SEQ ID NO:162 or 165, or the CDRL1
sequence of SEQ ID NO:162 or 165 comprising 5 or fewer
amino acid substitutions.

[0473] Concept 22g: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9g, when dependent on
concept 13, it is dependent on concept 13g, when dependent
on concept 16, it is dependent on concept 16g, when
dependent on concept 17, it is dependent on concept 17g,
when dependent on concept 18, it is dependent on concept
18g, when dependent on concept 19, it is dependent on
concept 19g, and when dependent on concept 20, it is
dependent on concept 20g), comprising a V,; domain which
comprises the CDRL1 sequence of SEQ ID NO:182 or 185,
or the CDRL1 sequence of SEQ ID NO:182 or 185 com-
prising 5 or fewer amino acid substitutions.

[0474] Concept 22h: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9h, when dependent on
concept 13, it is dependent on concept 13h, when dependent
on concept 16, it is dependent on concept 16h, when
dependent on concept 17, it is dependent on concept 17h,
when dependent on concept 18, it is dependent on concept
18h, when dependent on concept 19, it is dependent on
concept 19h, and when dependent on concept 20, it is
dependent on concept 20h), comprising a V; domain which
comprises the CDRL1 sequence of SEQ ID NO:142 or 145,
or the CDRL1 sequence of SEQ ID NO:142 or 145 com-
prising 2 or 1 amino acid substitution(s).

[0475] Concept 22i: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9i, when dependent on
concept 13, it is dependent on concept 131, when dependent
on concept 16, it is dependent on concept 161, when depen-
dent on concept 17, it is dependent on concept 17i, when
dependent on concept 18, it is dependent on concept 18i,
when dependent on concept 19, it is dependent on concept
191, and when dependent on concept 20, it is dependent on
concept 201), comprising a V; domain which comprises the
CDRL1 sequence of SEQ ID NO:248 or 251, or the CDRL1
sequence of SEQ ID NO:248 or 251 comprising 2 or 1
amino acid substitution(s).

[0476] Concept 22j: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9j, when dependent on
concept 13, it is dependent on concept 13j, when dependent
on concept 16, it is dependent on concept 16j, when depen-
dent on concept 17, it is dependent on concept 17j, when
dependent on concept 18, it is dependent on concept 18;,
when dependent on concept 19, it is dependent on concept
19j, and when dependent on concept 20, it is dependent on
concept 20j), comprising a V; domain which comprises the
CDRL1 sequence of SEQ ID NO:268 or 271, or the CDRL1
sequence of SEQ ID NO:268 or 271 comprising 2 or 1
amino acid substitution(s).

[0477] Concept 22k: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
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concept 9, it is dependent on concept 9k, when dependent on
concept 13, it is dependent on concept 13k, when dependent
on concept 16, it is dependent on concept 16k, when
dependent on concept 17, it is dependent on concept 17k,
when dependent on concept 18, it is dependent on concept
18k, when dependent on concept 19, it is dependent on
concept 19k, and when dependent on concept 20, it is
dependent on concept 20k), comprising a V; domain which
comprises the CDRL1 sequence of SEQ ID NO:288 or 291,
or the CDRL1 sequence of SEQ ID NO:288 or 291 com-
prising 2 or 1 amino acid substitution(s).

[0478] Concept 221: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 91, when dependent on
concept 13, it is dependent on concept 131, when dependent
on concept 16, it is dependent on concept 161, when depen-
dent on concept 17, it is dependent on concept 171, when
dependent on concept 18, it is dependent on concept 181,
when dependent on concept 19, it is dependent on concept
191, and when dependent on concept 20, it is dependent on
concept 201), comprising a V,; domain which comprises the
CDRL1 sequence of SEQ ID NO:353 or 356, or the CDRL1
sequence of SEQ ID NO:353 or 356 comprising 2 or 1
amino acid substitution(s).

Concept 23. The antibody or fragment according to any
preceding concept, comprising a or said VL. domain, which
V; domain comprises the CDRL2 sequence of SEQ ID
NO:38 or 41, or the CRDL2 sequence of SEQ ID NO:38 or
41 comprising 2 or 1 amino acid substitution(s), for example
a CDRL2 sequence of Seq ID No:50.

[0479] Concept 23a: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9a, when dependent on
concept 13, it is dependent on concept 13a, when dependent
on concept 16, it is dependent on concept 16a, when
dependent on concept 17, it is dependent on concept 17a,
when dependent on concept 18, it is dependent on concept
18a, when dependent on concept 19, it is dependent on
concept 19a, when dependent on concept 20, it is dependent
on concept 20a, and when dependent on concept 22, it is
dependent on concept 22a), comprising a or said V,; domain,
which V,; domain comprises the CDRL2 sequence of SEQ
ID NO:18 or 21, or the CDRL2 sequence of SEQ ID NO:18
or 21 comprising 2 or 1 amino acid substitution(s).

[0480] Concept 23b: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9b, when dependent on
concept 13, it is dependent on concept 13b, when dependent
on concept 16, it is dependent on concept 16b, when
dependent on concept 17, it is dependent on concept 17b,
when dependent on concept 18, it is dependent on concept
18b, when dependent on concept 19, it is dependent on
concept 19b, when dependent on concept 20, it is dependent
on concept 20b, and when dependent on concept 22, it is
dependent on concept 22b), comprising a or said V; domain,
which V,; domain comprises the CDRL2 sequence of SEQ
1D NO:63 or 66, or the CDRL2 sequence of SEQ ID NO:63
or 66 comprising one amino acid substitution.

[0481] Concept 23c: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9¢, when dependent on
concept 13, it is dependent on concept 13¢, when dependent
on concept 16, it is dependent on concept 16¢, when
dependent on concept 17, it is dependent on concept 17c,
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when dependent on concept 18, it is dependent on concept
18c, when dependent on concept 19, it is dependent on
concept 19¢, when dependent on concept 20, it is dependent
on concept 20c, and when dependent on concept 22, it is
dependent on concept 22¢), comprising a or said V,; domain,
which V; domain comprises the CDRL2 sequence of SEQ
1D NO:83 or 86, or the CDRL2 sequence of SEQ ID NO:83
or 86 comprising one amino acid substitution.

[0482] Concept 23d: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9d, when dependent on
concept 13, it is dependent on concept 13d, when dependent
on concept 16, it is dependent on concept 16d, when
dependent on concept 17, it is dependent on concept 17d,
when dependent on concept 18, it is dependent on concept
18d, when dependent on concept 19, it is dependent on
concept 19d, when dependent on concept 20, it is dependent
on concept 20d, and when dependent on concept 22, it is
dependent on concept 22d), comprising a or said V,; domain,
which V; domain comprises the CDRL2 sequence of SEQ
ID NO:103 or 106, or the CDRL2 sequence of SEQ ID
NO:103 or 106 comprising one amino acid substitution.
[0483] Concept 23e: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9e, when dependent on
concept 13, it is dependent on concept 13e, when dependent
on concept 16, it is dependent on concept 16e, when
dependent on concept 17, it is dependent on concept 17e,
when dependent on concept 18, it is dependent on concept
18e, when dependent on concept 19, it is dependent on
concept 19¢, when dependent on concept 20, it is dependent
on concept 20e, and when dependent on concept 22, it is
dependent on concept 22e), comprising a or said V,; domain,
which V; domain comprises the CDRL2 sequence of SEQ
ID NO:123 or 126, or the CDRL2 sequence of SEQ ID
NO:123 or 126 comprising one amino acid substitution.
[0484] Concept 23f: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 91, when dependent on
concept 13, it is dependent on concept 13f, when dependent
on concept 16, it is dependent on concept 161, when depen-
dent on concept 17, it is dependent on concept 17f, when
dependent on concept 18, it is dependent on concept 18f,
when dependent on concept 19, it is dependent on concept
191, when dependent on concept 20, it is dependent on
concept 20f, and when dependent on concept 22, it is
dependent on concept 22f), comprising a or said V,; domain,
which V; domain comprises the CDRL2 sequence of SEQ
ID NO:153 or 156, or the CDRL2 sequence of SEQ ID
NO:153 or 156 comprising one amino acid substitution.
[0485] Concept 23g: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9g, when dependent on
concept 13, it is dependent on concept 13g, when dependent
on concept 16, it is dependent on concept 16g, when
dependent on concept 17, it is dependent on concept 17g,
when dependent on concept 18, it is dependent on concept
18g, when dependent on concept 19, it is dependent on
concept 19g, when dependent on concept 20, it is dependent
on concept 20g, and when dependent on concept 22, it is
dependent on concept 22g), comprising a or said V,; domain,
which V; domain comprises the CDRL2 sequence of SEQ
ID NO:183 or 186, or the CDRL2 sequence of SEQ ID
NO:183 or 186 comprising one amino acid substitution.
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[0486] Concept 23h: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9h, when dependent on
concept 13, it is dependent on concept 13h, when dependent
on concept 16, it is dependent on concept 16h, when
dependent on concept 17, it is dependent on concept 17h,
when dependent on concept 18, it is dependent on concept
18h, when dependent on concept 19, it is dependent on
concept 19h, when dependent on concept 20, it is dependent
on concept 20h, and when dependent on concept 22, it is
dependent on concept 22h), comprising a or said V,; domain,
which V,; domain comprises the CDRL2 sequence of SEQ
ID NO:143 or 146, or the CDRL2 sequence of SEQ ID
NO:143 or 146 comprising one amino acid substitution.

[0487] Concept 23i: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 91, when dependent on
concept 13, it is dependent on concept 131, when dependent
on concept 16, it is dependent on concept 161, when depen-
dent on concept 17, it is dependent on concept 17i, when
dependent on concept 18, it is dependent on concept 18i,
when dependent on concept 19, it is dependent on concept
191, when dependent on concept 20, it is dependent on
concept 20i, and when dependent on concept 22, it is
dependent on concept 221), comprising a or said V; domain,
which V; domain comprises the CDRL2 sequence of SEQ
ID NO:249 or 252, or the CDRL2 sequence of SEQ ID
NO:249 or 252 comprising one amino acid substitution.

[0488] Concept 23j: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9j, when dependent on
concept 13, it is dependent on concept 13j, when dependent
on concept 16, it is dependent on concept 16j, when depen-
dent on concept 17, it is dependent on concept 17j, when
dependent on concept 18, it is dependent on concept 18;,
when dependent on concept 19, it is dependent on concept
19j, when dependent on concept 20, it is dependent on
concept 20j, and when dependent on concept 22, it is
dependent on concept 22j), comprising a or said V; domain,
which V; domain comprises the CDRL2 sequence of SEQ
ID NO:269 or 272, or the CDRL2 sequence of SEQ ID
NO:269 or 272 comprising one amino acid substitution.

[0489] Concept 23k: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9k, when dependent on
concept 13, it is dependent on concept 13k, when dependent
on concept 16, it is dependent on concept 16k, when
dependent on concept 17, it is dependent on concept 17k,
when dependent on concept 18, it is dependent on concept
18k, when dependent on concept 19, it is dependent on
concept 19k, when dependent on concept 20, it is dependent
on concept 20k, and when dependent on concept 22, it is
dependent on concept 22k), comprising a or said V,; domain,
which V,; domain comprises the CDRL2 sequence of SEQ
ID NO:289 or 292, or the CDRL2 sequence of SEQ ID
NO:289 or 292 comprising one amino acid substitution.

[0490] Concept 231: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 91, when dependent on
concept 13, it is dependent on concept 131, when dependent
on concept 16, it is dependent on concept 161, when depen-
dent on concept 17, it is dependent on concept 171, when
dependent on concept 18, it is dependent on concept 181,
when dependent on concept 19, it is dependent on concept



US 2023/0192847 Al

191, when dependent on concept 20, it is dependent on
concept 201, and when dependent on concept 22, it is
dependent on concept 221), comprising a or said V,; domain,
which V; domain comprises the CDRL2 sequence of SEQ
1D NO:354 or 357, or the CDRL2 sequence of SEQ ID
NO:354 or 357 comprising one amino acid substitution.
Concept 24. The antibody or fragment according to any
preceding concept, comprising a or said VL. domain, which
V, domain comprises the CDRL3 sequence of SEQ ID
NO:39 or 42, or the CRDL3 sequence of SEQ ID NO:39 or
42 comprising 4 or fewer amino acid substitutions.

[0491] Concept 24a: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9a, when dependent on
concept 13, it is dependent on concept 13a, when dependent
on concept 16, it is dependent on concept 16a, when
dependent on concept 17, it is dependent on concept 17a,
when dependent on concept 18, it is dependent on concept
18a, when dependent on concept 19, it is dependent on
concept 19a, when dependent on concept 20, it is dependent
on concept 20a, when dependent on concept 22, it is
dependent on concept 22a, and when dependent on concept
23, it is dependent on concept 23a), comprising a or said V,
domain, which V; domain comprises the CDRL3 sequence
of SEQ ID NO:19 or 22, or the CDRL3 sequence of SEQ ID
NO: 19 or 22 comprising 4 or fewer amino acid substitu-
tions.

[0492] Concept 24b: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9b, when dependent on
concept 13, it is dependent on concept 13b, when dependent
on concept 16, it is dependent on concept 16b, when
dependent on concept 17, it is dependent on concept 17b,
when dependent on concept 18, it is dependent on concept
18b, when dependent on concept 19, it is dependent on
concept 19b, when dependent on concept 20, it is dependent
on concept 20b, when dependent on concept 22, it is
dependent on concept 22b, and when dependent on concept
23, it is dependent on concept 23b), comprising a or said V,
domain, which V,; domain comprises the CDRL3 sequence
of SEQ ID NO:64 or 67, or the CDRL3 sequence of SEQ ID
NO:64 or 67 comprising 4 or fewer amino acid substitutions.
[0493] Concept 24c: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9c, when dependent on
concept 13, it is dependent on concept 13¢, when dependent
on concept 16, it is dependent on concept 16¢, when
dependent on concept 17, it is dependent on concept 17c,
when dependent on concept 18, it is dependent on concept
18c, when dependent on concept 19, it is dependent on
concept 19¢, when dependent on concept 20, it is dependent
on concept 20c, when dependent on concept 22, it is
dependent on concept 22¢, and when dependent on concept
23, it is dependent on concept 23c¢), comprising a or said V.
domain, which V,; domain comprises the CDRL3 sequence
of SEQ ID NO:84 or 87, or the CDRL3 sequence of SEQ ID
NO:84 or 87 comprising 4 or fewer amino acid substitutions.
[0494] Concept 24d: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9d, when dependent on
concept 13, it is dependent on concept 13d, when dependent
on concept 16, it is dependent on concept 16d, when
dependent on concept 17, it is dependent on concept 17d,
when dependent on concept 18, it is dependent on concept
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18d, when dependent on concept 19, it is dependent on
concept 19d, when dependent on concept 20, it is dependent
on concept 20d, when dependent on concept 22, it is
dependent on concept 22d, and when dependent on concept
23, it is dependent on concept 23d), comprising a or said V,
domain, which V,; domain comprises the CDRL3 sequence
of SEQ ID NO:104 or 107, or the CDRL3 sequence of SEQ
ID NO:104 or 107 comprising 4 or fewer amino acid
substitutions.

[0495] Concept 24e: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9e, when dependent on
concept 13, it is dependent on concept 13e, when dependent
on concept 16, it is dependent on concept 16e, when
dependent on concept 17, it is dependent on concept 17e,
when dependent on concept 18, it is dependent on concept
18e, when dependent on concept 19, it is dependent on
concept 19¢, when dependent on concept 20, it is dependent
on concept 20e, when dependent on concept 22, it is
dependent on concept 22e, and when dependent on concept
23, it is dependent on concept 23e), comprising a or said V,
domain, which V; domain comprises the CDRL3 sequence
of SEQ ID NO:124 or 127, or the CDRL3 sequence of SEQ
ID NO:124 or 127 comprising 4 or fewer amino acid
substitutions.

[0496] Concept 24f: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 91, when dependent on
concept 13, it is dependent on concept 13f, when dependent
on concept 16, it is dependent on concept 161, when depen-
dent on concept 17, it is dependent on concept 17f, when
dependent on concept 18, it is dependent on concept 18f,
when dependent on concept 19, it is dependent on concept
19f, when dependent on concept 20, it is dependent on
concept 20f, when dependent on concept 22, it is dependent
on concept 22f, and when dependent on concept 23, it is
dependent on concept 23f), comprising a or said V; domain,
which V; domain comprises the CDRL3 sequence of SEQ
ID NO:164 or 167, or the CDRL3 sequence of SEQ ID
NO:164 or 167 comprising 4 or fewer amino acid substitu-
tions.

[0497] Concept 24g: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9g, when dependent on
concept 13, it is dependent on concept 13g, when dependent
on concept 16, it is dependent on concept 16g, when
dependent on concept 17, it is dependent on concept 17g,
when dependent on concept 18, it is dependent on concept
18g, when dependent on concept 19, it is dependent on
concept 19g, when dependent on concept 20, it is dependent
on concept 20g, when dependent on concept 22, it is
dependent on concept 22g, and when dependent on concept
23, it is dependent on concept 23g), comprising a or said V,
domain, which V; domain comprises the CDRL3 sequence
of SEQ ID NO:184 or 187, or the CDRL3 sequence of SEQ
ID NO:184 or 187 comprising 4 or fewer amino acid
substitutions.

[0498] Concept 24h: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9h, when dependent on
concept 13, it is dependent on concept 13h, when dependent
on concept 16, it is dependent on concept 16h, when
dependent on concept 17, it is dependent on concept 17h,
when dependent on concept 18, it is dependent on concept
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18h, when dependent on concept 19, it is dependent on
concept 19h, when dependent on concept 20, it is dependent
on concept 20h, when dependent on concept 22, it is
dependent on concept 22h, and when dependent on concept
23, it is dependent on concept 23h), comprising a or said V.
domain, which V,; domain comprises the CDRL3 sequence
of SEQ ID NO:144 or 147, or the CDRL3 sequence of SEQ
ID NO:144 or 147 comprising 4 or fewer amino acid
substitutions.

[0499] Concept 24i: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9i, when dependent on
concept 13, it is dependent on concept 131, when dependent
on concept 16, it is dependent on concept 161, when depen-
dent on concept 17, it is dependent on concept 17i, when
dependent on concept 18, it is dependent on concept 18i,
when dependent on concept 19, it is dependent on concept
191, when dependent on concept 20, it is dependent on
concept 201, when dependent on concept 22, it is dependent
on concept 22i, and when dependent on concept 23, it is
dependent on concept 231), comprising a or said V,; domain,
which V,; domain comprises the CDRL3 sequence of SEQ
ID NO:250 or 253, or the CDRL3 sequence of SEQ ID
NO:250 or 253 comprising 4 or fewer amino acid substitu-
tions.

[0500] Concept 24j: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9j, when dependent on
concept 13, it is dependent on concept 13j, when dependent
on concept 16, it is dependent on concept 16j, when depen-
dent on concept 17, it is dependent on concept 17j, when
dependent on concept 18, it is dependent on concept 18;,
when dependent on concept 19, it is dependent on concept
19j, when dependent on concept 20, it is dependent on
concept 20j, when dependent on concept 22, it is dependent
on concept 22j, and when dependent on concept 23, it is
dependent on concept 23j), comprising a or said V; domain,
which V; domain comprises the CDRL3 sequence of SEQ
ID NO:270 or 273, or the CDRL3 sequence of SEQ ID
NO:270 or 273 comprising 4 or fewer amino acid substitu-
tions.

[0501] Concept 24k: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9k, when dependent on
concept 13, it is dependent on concept 13k, when dependent
on concept 16, it is dependent on concept 16k, when
dependent on concept 17, it is dependent on concept 17k,
when dependent on concept 18, it is dependent on concept
18k, when dependent on concept 19, it is dependent on
concept 19k, when dependent on concept 20, it is dependent
on concept 20k, when dependent on concept 22, it is
dependent on concept 22k, and when dependent on concept
23, it is dependent on concept 23k), comprising a or said V,
domain, which V; domain comprises the CDRL3 sequence
of SEQ ID NO:290 or 293, or the CDRL3 sequence of SEQ
ID NO:290 or 293 comprising 4 or fewer amino acid
substitutions.

[0502] Concept 241: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 91, when dependent on
concept 13, it is dependent on concept 131, when dependent
on concept 16, it is dependent on concept 161, when depen-
dent on concept 17, it is dependent on concept 171, when
dependent on concept 18, it is dependent on concept 181,
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when dependent on concept 19, it is dependent on concept
191, when dependent on concept 20, it is dependent on
concept 201, when dependent on concept 22, it is dependent
on concept 221, and when dependent on concept 23, it is
dependent on concept 231), comprising a or said V; domain,
which V; domain comprises the CDRL3 sequence of SEQ
ID NO:355 or 358, or the CDRL3 sequence of SEQ ID
NO:355 or 358 comprising 4 or fewer amino acid substitu-
tions.

Concept 25. The antibody or fragment according to any
preceding concept, comprising a or said VL. domain, which
V; domain comprises an amino acid sequence of SEQ ID
NO:43, or a light chain variable domain amino acid
sequence that is at least 80% (e.g. at least 85%, or at least
90%) identical to SEQ ID NO:43 (for example the V,
domain sequence in the light chain sequence of Seq ID
No:50, 51 or 298).

[0503] Concept 25a: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9a, when dependent on
concept 13, it is dependent on concept 13a, when dependent
on concept 16, it is dependent on concept 16a, when
dependent on concept 17, it is dependent on concept 17a,
when dependent on concept 18, it is dependent on concept
18a, when dependent on concept 19, it is dependent on
concept 19a, when dependent on concept 20, it is dependent
on concept 20a, when dependent on concept 22, it is
dependent on concept 22a, when dependent on concept 23,
it is dependent on concept 23a, and when dependent on
concept 24, it is dependent on concept 24a), wherein the V.
domain comprises an amino acid sequence of SEQ ID
NO:23, or a light chain variable domain amino acid
sequence that is at least 80% (e.g. at least 85%, or at least
90%) identical to SEQ ID NO:23.

[0504] Concept 25b: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9b, when dependent on
concept 13, it is dependent on concept 13b, when dependent
on concept 16, it is dependent on concept 16b, when
dependent on concept 17, it is dependent on concept 17b,
when dependent on concept 18, it is dependent on concept
18b, when dependent on concept 19, it is dependent on
concept 19b, when dependent on concept 20, it is dependent
on concept 20b, when dependent on concept 22, it is
dependent on concept 22a, when dependent on concept 23,
it is dependent on concept 23b, and when dependent on
concept 24, it is dependent on concept 24b), wherein the V,
domain comprises an amino acid sequence of SEQ ID
NO:68, or a light chain variable domain amino acid
sequence that is at least 80% (e.g. at least 85%, or at least
90%) identical to SEQ ID NO:68.

[0505] Concept 25¢c: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9¢, when dependent on
concept 13, it is dependent on concept 13¢, when dependent
on concept 16, it is dependent on concept 16¢, when
dependent on concept 17, it is dependent on concept 17c,
when dependent on concept 18, it is dependent on concept
18c, when dependent on concept 19, it is dependent on
concept 19¢, when dependent on concept 20, it is dependent
on concept 20c, when dependent on concept 22, it is
dependent on concept 22¢, when dependent on concept 23,
it is dependent on concept 23c, and when dependent on
concept 24, it is dependent on concept 24c¢), wherein the V,
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domain comprises an amino acid sequence of SEQ ID
NO:88, or a light chain variable domain amino acid
sequence that is at least 80% (e.g. at least 85%, or at least
90%) identical to SEQ ID NO:88.

[0506] Concept 25d: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9d, when dependent on
concept 13, it is dependent on concept 13d, when dependent
on concept 16, it is dependent on concept 16d, when
dependent on concept 17, it is dependent on concept 17d,
when dependent on concept 18, it is dependent on concept
18d, when dependent on concept 19, it is dependent on
concept 19d, when dependent on concept 20, it is dependent
on concept 20d, when dependent on concept 22, it is
dependent on concept 22d, when dependent on concept 23,
it is dependent on concept 23d, and when dependent on
concept 24, it is dependent on concept 24d), wherein the V.
domain comprises an amino acid sequence of SEQ ID
NO:108, or a light chain variable domain amino acid
sequence that is at least 80% (e.g. at least 85%, or at least
90%) identical to SEQ ID NO:108.

[0507] Concept 25e: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9e, when dependent on
concept 13, it is dependent on concept 13e, when dependent
on concept 16, it is dependent on concept 16e, when
dependent on concept 17, it is dependent on concept 17e,
when dependent on concept 18, it is dependent on concept
18e, when dependent on concept 19, it is dependent on
concept 19¢, when dependent on concept 20, it is dependent
on concept 20e, when dependent on concept 22, it is
dependent on concept 22e, when dependent on concept 23,
it is dependent on concept 23e, and when dependent on
concept 24, it is dependent on concept 24e), wherein the V,
domain comprises an amino acid sequence of SEQ ID
NO:128, or a light chain variable domain amino acid
sequence that is at least 80% (e.g. at least 85%, or at least
90%) identical to SEQ ID NO:128.

[0508] Concept 25f: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 91, when dependent on
concept 13, it is dependent on concept 13f, when dependent
on concept 16, it is dependent on concept 161, when depen-
dent on concept 17, it is dependent on concept 17f, when
dependent on concept 18, it is dependent on concept 18f,
when dependent on concept 19, it is dependent on concept
191, when dependent on concept 20, it is dependent on
concept 20f, when dependent on concept 22, it is dependent
on concept 22f, when dependent on concept 23, it is depen-
dent on concept 231, and when dependent on concept 24, it
is dependent on concept 24f), wherein the V, domain
comprises an amino acid sequence of SEQ ID NO:168, or a
light chain variable domain amino acid sequence that is at
least 80% (e.g. at least 85%, or at least 90%) identical to
SEQ ID NO:168.

[0509] Concept 25g: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9g, when dependent on
concept 13, it is dependent on concept 13g, when dependent
on concept 16, it is dependent on concept 16g, when
dependent on concept 17, it is dependent on concept 17g,
when dependent on concept 18, it is dependent on concept
18g, when dependent on concept 19, it is dependent on
concept 19g, when dependent on concept 20, it is dependent
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on concept 20g, when dependent on concept 22, it is
dependent on concept 22g, when dependent on concept 23,
it is dependent on concept 23g, and when dependent on
concept 24, it is dependent on concept 24g), wherein the V,
domain comprises an amino acid sequence of SEQ ID
NO:188, or a light chain variable domain amino acid
sequence that is at least 80% (e.g. at least 85%, or at least
90%) identical to SEQ ID NO:188.

[0510] Concept 25h: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9h, when dependent on
concept 13, it is dependent on concept 13h, when dependent
on concept 16, it is dependent on concept 16h, when
dependent on concept 17, it is dependent on concept 17h,
when dependent on concept 18, it is dependent on concept
18h, when dependent on concept 19, it is dependent on
concept 19h, when dependent on concept 20, it is dependent
on concept 20h, when dependent on concept 22, it is
dependent on concept 22h, when dependent on concept 23,
it is dependent on concept 23h, and when dependent on
concept 24, it is dependent on concept 24h), wherein the V,
domain comprises an amino acid sequence of SEQ ID
NO:148, or a light chain variable domain amino acid
sequence that is at least 80% (e.g. at least 85%, or at least
90%) identical to SEQ ID NO:148.

[0511] Concept 25i: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 91, when dependent on
concept 13, it is dependent on concept 131, when dependent
on concept 16, it is dependent on concept 161, when depen-
dent on concept 17, it is dependent on concept 17i, when
dependent on concept 18, it is dependent on concept 18i,
when dependent on concept 19, it is dependent on concept
191, when dependent on concept 20, it is dependent on
concept 201, when dependent on concept 22, it is dependent
on concept 22i, when dependent on concept 23, it is depen-
dent on concept 231, and when dependent on concept 24, it
is dependent on concept 24i), wherein the V,; domain com-
prises an amino acid sequence of SEQ ID NO:254, or a light
chain variable domain amino acid sequence that is at least
80% (e.g. at least 85%, or at least 90%) identical to SEQ ID
NO:254.

[0512] Concept 25j: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9j, when dependent on
concept 13, it is dependent on concept 13j, when dependent
on concept 16, it is dependent on concept 16j, when depen-
dent on concept 17, it is dependent on concept 17j, when
dependent on concept 18, it is dependent on concept 18;,
when dependent on concept 19, it is dependent on concept
19j, when dependent on concept 20, it is dependent on
concept 20j, when dependent on concept 22, it is dependent
on concept 22j, when dependent on concept 23, it is depen-
dent on concept 23j, and when dependent on concept 24, it
is dependent on concept 24j), wherein the V,; domain com-
prises an amino acid sequence of SEQ ID NO:274, or a light
chain variable domain amino acid sequence that is at least
80% (e.g. at least 85%, or at least 90%) identical to SEQ ID
NO:274.

[0513] Concept 25k: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 9k, when dependent on
concept 13, it is dependent on concept 13k, when dependent
on concept 16, it is dependent on concept 16k, when
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dependent on concept 17, it is dependent on concept 17k,
when dependent on concept 18, it is dependent on concept
18k, when dependent on concept 19, it is dependent on
concept 19k, when dependent on concept 20, it is dependent
on concept 20k, when dependent on concept 22, it is
dependent on concept 22k, when dependent on concept 23,
it is dependent on concept 23k, and when dependent on
concept 24, it is dependent on concept 24k), wherein the V,
domain comprises an amino acid sequence of SEQ ID
NO:294, or a light chain variable domain amino acid
sequence that is at least 80% (e.g. at least 85%, or at least
90%) identical to SEQ ID NO:294.

[0514] Concept 251: An antibody or a fragment thereof
according to any preceding concept (but when dependent on
concept 9, it is dependent on concept 91, when dependent on
concept 13, it is dependent on concept 131, when dependent
on concept 16, it is dependent on concept 161, when depen-
dent on concept 17, it is dependent on concept 171, when
dependent on concept 18, it is dependent on concept 18,
when dependent on concept 19, it is dependent on concept
191, when dependent on concept 20, it is dependent on
concept 201, when dependent on concept 22, it is dependent
on concept 221, when dependent on concept 23, it is depen-
dent on concept 231, and when dependent on concept 24, it
is dependent on concept 241), wherein the V; domain com-
prises an amino acid sequence of SEQ ID NO:359, or a light
chain variable domain amino acid sequence that is at least
80% (e.g. at least 85%, or at least 90%) identical to SEQ ID
NO:359.

[0515] In one embodiment, the amino acid sequence is at
least 70% identical to the specified Seq ID No. In one
embodiment, the amino acid sequence is at least 75%
identical to the specified Seq ID No. In one embodiment, the
amino acid sequence is at least 95% identical to the specified
Seq ID No. In one embodiment, the amino acid sequence is
at least 96% identical to the specified Seq ID No. In one
embodiment, the amino acid sequence is at least 97%
identical to the specified Seq ID No. In one embodiment, the
amino acid sequence is at least 98% identical to the specified
Seq ID No. In one embodiment, the amino acid sequence is
at least 99% identical to the specified Seq ID No. In one
embodiment, the amino acid sequence is at least 99.5%
identical to the specified Seq ID No.

Concept 26. The antibody or fragment according to any one
of concepts 12 to 21, comprising first and second copies of
a or said V; domain.

Concept 27. The antibody or fragment according to any
preceding concept which specifically binds to cynomolgus
PD-L1 as defined by Seq ID No:2.

[0516] Inone embodiment, the antibody or fragment binds
to cynomolgus PD-L.1 with an affinity of less than 1 nM (e.g.
from 1 nM to 0.01 uM or from 1 nM to 0.1 uM, or from 1
nM to 1 uM). In one embodiment, the antibody or fragment
binds to cynomolgus PD-L.1 with an affinity of less than 10
nM (e.g. from 10 nM to 0.01 uM or from 10 nM to 0.1 pM,
or from 10 nM to 1 pM). In one embodiment, the antibody
or fragment binds to cynomolgus PD-L.1 with an affinity of
less than 0.1 nM (e.g. from 0.1 nM to 0.01 uM or from 0.1
nMto 0.1 uM, or from 0.1 nM to 1 uM). In one embodiment,
the antibody or fragment binds to cynomolgus PD-L1 with
an affinity of less than 0.01 nM (e.g. from 0.011 nM to 0.01
uM or from 0.01 nM to 0.1 pM).

[0517] Inone embodiment, the antibody or fragment binds
to cynomolgus PD-L.1 with an affinity of within 2-fold of the

Jun. 22, 2023

affinity to hPD-L1. In one embodiment, the antibody or
fragment binds to cynomolgus PD-L.1 with an affinity of
within 4-fold of the affinity to hPD-L1. In one embodiment,
the antibody or fragment binds to cynomolgus PD-L.1 with
an affinity of within 5-fold of the affinity to hPD-L1. In one
embodiment, the antibody or fragment binds to cynomolgus
PD-L1 with an affinity of within 6-fold of the affinity to
hPD-L1. In one embodiment, the antibody or fragment binds
to cynomolgus PD-L.1 with an affinity of within 8-fold of the
affinity to hPD-L1. In one embodiment, the antibody or
fragment binds to cynomolgus PD-L.1 with an affinity of
within 10-fold of the affinity to hPD-L1.

[0518] In one embodiment, the antibody or fragment does
not detectably bind to cynomolgus PD-L1. In one embodi-
ment, the antibody or fragment does not detectably bind to
murine PD-L1.

[0519] Inone embodiment, the antibody or fragment binds
to murine PD-L.1 with an affinity of less than 1 nM (e.g. from
1 nM to 0.01 pM or from 1 nM to 0.1 uM, or from 1 nM to
1 uM). In one embodiment, the antibody or fragment binds
to murine PD-L.1 with an affinity of less than 10 nM (e.g.
from 10 nM to 0.01 uM or from 10 nM to 0.1 uM, or from
10 nM to 1 uM). In one embodiment, the antibody or
fragment binds to murine PD-L1 with an affinity of less than
0.1 nM (e.g. from 0.1 nM to 0.01 pM or from 0.1 nM to 0.1
uM, or from 0.1 nM to 1 uM). In one embodiment, the
antibody or fragment binds to murine PD-L1 with an affinity
ofless than 0.01 nM (e.g. from 0.011 nM to 0.01 uM or from
0.01 nM to 0.1 uM).

Concept 28. The antibody or fragment according to any
preceding concept, wherein the antibody or fragment com-
prises a kappa light chain.

[0520] Kappa light chain constant region amino acid and
nucleotide sequences can be found in Seq ID Nos:206 to
215.

[0521] In one embodiment, the light chain may be a
lambda light chain. Lambda light chain constant region
amino acid and nucleotide sequences can be found in Seq ID
Nos:216 to 237 and Seq 1D No:535, Seq ID No:536 and Seq
1D No:538.

Concept 29. The antibody or fragment according to any one
of concepts 9 to 28, wherein the amino acid substitutions are
conservative amino acid substitutions, optionally wherein
the conservative substitutions are from one of six groups
(each group containing amino acids that are conservative
substitutions for one another) selected from:

[0522] 1) Alanine (A), Serine (S), Threonine (T);
[0523] 2) Aspartic acid (D), Glutamic acid (E);

[0524] 3) Asparagine (N), Glutamine (Q);

[0525] 4) Arginine (R), Lysine (K);

[0526] 5) Isoleucine (I), Leucine (L), Methionine (M),

Valine (V); and

[0527] 6) Phenylalanine (F), Tyrosine (Y), Tryptophan
(W).
[0528] Conservative substitutions may be as described

above in concept 9.

Concept 30. The antibody or fragment according to any
preceding concept, wherein the antibody or fragment com-
prises a constant region, such as a human constant region,
for example an effector-null human constant region, e.g. an
Ig(G4 constant region or an IgG1 constant region, optionally
wherein the constant region is IgG4-PE (Seq ID No:199), or
a disabled IgG1 as defined in Seq ID No:205.
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[0529] In other embodiments, the antibody or fragment is
any of the isotypes or constant regions as defined herein-
above. In one embodiment, the constant region is wild-type
human IgG1 (Seq ID No:340). For example, the constant
region is an effector-enabled IgG1 constant region, option-
ally having ADCC and/or CDC activity. In one embodiment,
the constant region is engineered for enhanced ADCC and/or
CDC and/or ADCP. In another embodiment, the constant
region is engineered for enhanced effector function.

[0530] The IgG4 constant region may be any of the IgG4
constant region amino acid sequences, or encoded by any of
the nucleic acid sequences of Seq ID Nos:192 to 203. A
heavy chain constant region may be an IgG4 comprising
both the Leu235Glu mutation and the Ser228Pro mutation.
This “IgG4-PE” heavy chain constant region (Seq ID Nos:
199, encoded by Seq ID Nos:198, 200 and 201) is effector
null.

[0531] An alternative effector null human constant region
is a disabled IgG1 being an IgG1*01 allele comprising the
L235A and/or G237A mutations (e.g. LAGA (SEQ ID NO:
785), Seq ID No:205, encoded by Seq ID No:204). In one
embodiment, the antibodies or antibody fragments disclosed
herein comprise an IgGl heavy chain constant region,
wherein the sequence contains alanine at position 235 and/or
237 (EU index numbering).

[0532] The antibody-dependent cell phagocytosis (ADCP)
mechanism is discussed in Giil et al., “Antibody-Dependent
Phagocytosis of Tumor Cells by Macrophages: A Potent
Effector Mechanism of Monoclonal Antibody Therapy of
Cancer”, Cancer Res., 75(23), Dec. 1, 2015.

[0533] The potency of Fc-mediated effects may be
enhanced by engineering the Fc domain by various estab-
lished techniques. Such methods increase the affinity for
certain Fc-receptors, thus creating potential diverse profiles
of activation enhancement. This can be achieved by modi-
fication of one or several amino acid residues (e.g. as
described in Lazar et al., 2006, Proc. Natl. Acad. Sci. U.S.A.,
March 14; 103(11):4005-10; the modifications disclosed
therein are incorporated herein by reference). Human 1gGl
constant regions containing specific mutations or altered
glycosylation on residue Asn297 (e.g. N297Q, EU index
numbering) have been shown to enhance binding to Fc
receptors. In one embodiment, such mutations are one or
more of the residues selected from 239, 332 and 330 for
human IgG1 constant regions (or the equivalent positions in
other IgG isotypes). In one embodiment, the antibody or
fragment comprises a human IgG1 constant region having
one or more mutations independently selected from N297Q,
S239D, I332E and A330L (EU index numbering).

[0534] In another embodiment, the increase in affinity for
Fe-receptors is achieved by altering the natural glycosy-
lation profile of the Fc domain by, for example, generating
under fucosylated or de-fucosylated variants (as described in
Natsume et al., 2009, Drug Des. Devel. Ther., 3:7-16 or by
Zhou Q., Biotechnol. Bioeng., 2008, Feb. 15, 99(3):652-65,
the modifications described therein are incorporated herein
by reference). Non-fucosylated antibodies harbour a tri-
mannosyl core structure of complex-type N-glycans of Fc
without fucose residue. These glycoengineered antibodies
that lack core fucose residue from the Fc N-glycans may
exhibit stronger ADCC than fucosylated equivalents due to
enhancement of FcyRIIla binding capacity. For example, to
increase ADCC, residues in the hinge region can be altered
to increase binding to Fc-yRIII (see, for example, Shields et
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al., 2001, J. Biol. Chem., March 2; 276(9):6591-604; the
modifications described therein are incorporated herein by
reference). Thus, in one embodiment, the antibody or frag-
ment comprises a human IgG heavy chain constant region
that is a variant of a wild-type human IgG heavy chain
constant region, wherein the variant human IgG heavy chain
constant region binds to human Fcy receptors selected from
the group consisting of FcyRIIB and FeyRIIA with higher
affinity than the wild type human IgG heavy chain constant
region binds to the human Fcy receptors. In one embodi-
ment, the antibody or fragment comprises a human IgG
heavy chain constant region that is a variant of a wild type
human IgG heavy chain constant region, wherein the variant
human IgG heavy chain constant region binds to human
FcyRIIB with higher affinity than the wild type human IgG
heavy chain constant region binds to human FcyRIIB. In one
embodiment, the variant human IgG heavy chain constant
region is a variant human 1gG1, a variant human 1gG2, or a
variant human IgG4 heavy chain constant region. In one
embodiment, the variant human IgG heavy chain constant
region comprises one or more amino acid mutations selected
from G236D, P238D, S239D, S267E, L328F, and L328E
(EU index numbering system). In another embodiment, the
variant human IgG heavy chain constant region comprises a
set of amino acid mutations selected from the group con-
sisting of: S267E and [.328F; P238D and 1.328E; P238D
and one or more substitutions selected from the group
consisting of E233D, G237D, H268D, P271G, and A330R;
P238D, E233D, G237D, H268D, P271G, and A330R;
G236D and S267E; S239D and S267E; V262E, S267E, and
L328F; and V264K, S267E, and L.328F (EU index number-
ing system). In another embodiment, the variant human IgG
heavy chain constant region further comprises one or more
amino acid mutations that reduce the affinity of the IgG for
human FcyRIIIA, human FeyRITA, or human FeyRI. In one
embodiments, the FcyRIIB is expressed on a cell selected
from the group consisting of macrophages, monocytes,
B-cells, dendritic cells, endothelial cells, and activated
T-cells. In one embodiment, the variant human IgG heavy
chain constant region comprises one or more of the follow-
ing amino acid mutations G236A, S239D, F243L,, T256A,
K290A, R292P, 5298A, Y300L, V3051, A330L, I332E,
E333A, K334A, A339T, and P396L (EU index numbering
system). In one embodiment, the variant human 1gG heavy
chain constant region comprises a set of amino acid muta-
tions selected from the group consisting of: S239D; T256A;
K290A; 5298A; 1332E; E333A; K334A; A339T; S239D and
1332E; S239D, A330L, and I332E; 5298A, E333A, and
K334A; G236A, S239D, and I332E; and F243L, R292P,
Y300L, V3051, and P396L (EU index numbering system). In
one embodiment, the variant human IgG heavy chain con-
stant region comprises a S239D, A330L, or 1332E amino
acid mutations (EU index numbering system). In one
embodiment, the variant human IgG heavy chain constant
region comprises an S239D and [332E amino acid mutations
(EU index numbering system). In one embodiment, the
variant human IgG heavy chain constant region is a variant
human IgG1 heavy chain constant region comprising the
S239D and I332E amino acid mutations (EU index num-
bering system). In one embodiment, the antibody or frag-
ment comprises an afucosylated Fc region. In another
embodiment, the antibody or fragment thereof is defucosy-
lated. In another embodiment, the antibody or fragment is
under fucosylated.
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[0535] In another embodiment, the antibodies and frag-
ments disclosed herein may comprise a triple mutation
(M252Y/S254T/T256F) which enhances binding to FcRn.
See Dall et al., Immunol 2002; 169:5171-5180 for a dis-
cussion of mutations affection FcRn binding in table 2, the
mutations described therein are incorporated herein by ref-
erence.

[0536] Equally, the enhancement of CDC may be achieved
by amino acid changes that increase affinity for C1q, the first
component of the classic complement activation cascade
(see Idusogie et al., J. Immunol., 2001, 166:2571-2575; the
modifications described are incorporated herein by refer-
ence). Another approach is to create a chimeric Fc domain
created from human IgG1 and human 1gG3 segments that
exploit the higher affinity if IgG3 for Clq (Natsume et al.,
2008, Cancer Res., 68: 3863-3872; the modifications are
incorporated herein by reference). In another embodiment,
the antibody or antibody fragments disclosed herein may
comprise mutated amino acids at residues 329, 331 and/or
322 to alter the Clq binding and/or reduced or abolished
CDC activity. In another embodiment, the antibodies or
antibody fragments disclosed herein may contain Fc regions
with modifications at residues 231 and 239, whereby the
amino acids are replaced to alter the ability of the antibody
to fix complement. In one embodiment, the antibody or
fragment has a constant region comprising one or more
mutations selected from E345K, E430G, R344D and
D356R, in particular a double mutation comprising R344D
and D356R (EU index numbering system).

[0537] An antibody may have a heavy chain constant
region that binds one or more types of Fc receptor but does
not induce cellular effector functions, i.e. which does not
mediate ADCC, CDC or ADCP activity. Such a constant
region may be unable to bind the particular Fc receptor(s)
responsible for triggering ADCC, CDC or ADCP activity.
An antibody may have a heavy chain constant region that
does not bind Fcy receptors. Thus, in one embodiment, the
constant region may comprise a Leu235Glu mutation (EU
index numbering system).

[0538] In another embodiment, the antibodies and frag-
ments disclosed herein are modified to increase or decrease
serum half-life. In one embodiment, one or more of the
following mutations: T252L, T254S or T256F are intro-
duced to increase biological half-life of the antibody. Bio-
logical half-life can also be increased by altering the heavy
chain constant region CH, domain or CL region to contain
a salvage receptor binding epitope taken from two loops of
a CH, domain of an Fc region of an IgG, as described in U.S.
Pat. Nos. 5,869,046 and 6,121,022, the modifications
described therein are incorporated herein by reference. In
another embodiment, the Fc hinge region of an antibody or
antigen-binding fragment of the invention is mutated to
decrease the biological half-life of the antibody or fragment.
One or more amino acid mutations are introduced into the
CH,—CH; domain interface region of the Fc-hinge frag-
ment such that the antibody or fragment has impaired
Staphylococcyl protein A (SpA) binding relative to native
Fc-hinge domain SpA binding. Other methods of increasing
serum half-life are known to those skilled in the art. Thus,
in one embodiment, the antibody or fragment is PEGylated.
In another embodiment, the antibody or fragment is fused to
an albumin-bidnig domain, e.g. an albumin binding single
domain antibody (dAb). In another embodiment, the anti-
body or fragment is PASylated (i.e. genetic fusion of poly-
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peptide sequences composed of PAS (XL-Protein GmbH)
which forms uncharged random coil structures with large
hydrodynamic volume). In another embodiment, the anti-
body or fragment is X TENylated®/rPEGylated (i.e. genetic
fusion of non-exact repeat peptide sequence (Amunix, Ver-
sartis) to the therapeutic peptide). In another embodiment,
the antibody or fragment is ELPylated (i.e. genetic fusion to
ELP repeat sequence (PhaseBio)). These various half-life
extending fusions are described in more detail in Strohl,
BioDrugs (2015) 29:215-239, which fusions, e.g. in Tables
2 and 6, are incorporated herein by reference.

[0539] The antibody may have a modified constant region
which increases stabililty. Thus, in one embodiment, the
heavy chain constant region comprises a Ser228Pro muta-
tion. In another embodiment, the antibodies and fragments
disclosed herein comprise a heavy chain hinge region that
has been modified to alter the number of cysteine residues.
This modification can be used to facilitate assembly of the
light and heavy chains or to increase or decrease the stability
of the antibody.

Concept 31. The antibody or fragment according to concept
30, wherein the constant region is a murine constant region.

[0540] In other embodiments, the constant region may be
of any non-human mammalian origin, e.g. rat, mouse, ham-
ster, guinea pig, dog, cat, horse, chicken, llama, dromedary,
etc. In one embodiment, the constant region is a rat constant
region. In another embodiment, the constant region is a
llama constant region. The murine constant region may be
any of the isotypes or alleles described hereinabove.

Concept 32. The antibody or fragment according to concept
30 or concept 31, wherein the constant region has CDC
and/or ADCC activity.

Concept 33. The antibody according to any preceding con-
cept wherein the:

[0541] a)V,domain comprises an amino acid sequence
of SEQ ID No:33 and the V,; domain comprises an
amino acid sequence of SEQ ID No:43;

[0542] D)V, domain comprises an amino acid sequence
that is at least 85% identical to SEQ ID No:33, and the
V; domain comprises an amino acid sequence that is at
least 85% identical to SEQ ID No:43;

[0543] c¢)Vdomain comprises an amino acid sequence
of the V; domain of SEQ ID No:47 and the V; domain
comprises an amino acid sequence of SEQ ID No:43;

[0544] d) Vdomain comprises an amino acid sequence
of the V, domain of SEQ ID No:48 and the V; domain
comprises an amino acid sequence of SEQ ID No:43;

[0545] e) Vdomain comprises an amino acid sequence
of the V, domain of SEQ ID No:49 and the V; domain
comprises an amino acid sequence of SEQ ID No:43;

[0546] 1)V, domain comprises an amino acid sequence
ofthe V;domain of SEQ ID No:342 and the V; domain
comprises an amino acid sequence of SEQ ID No:43;

[0547] g) V,,domain comprises an amino acid sequence
of SEQ ID No:33 and the V,; domain comprises an
amino acid sequence of the V; domain of SEQ ID
No:50;

[0548] h) V,,domain comprises an amino acid sequence
of the V; domain of SEQ ID No:47 and the V; domain
comprises an amino acid sequence of the V; domain of
SEQ ID No:50;
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[0549] i) V,,domain comprises an amino acid sequence
of'the V; domain of SEQ ID No:48 and the V,; domain
comprises an amino acid sequence of the V; domain of
SEQ ID No:50;

[0550] j) V,domain comprises an amino acid sequence
of'the V; domain of SEQ ID No:49 and the V; domain
comprises an amino acid sequence of the V, domain of
SEQ ID No:50;

[0551] k) V,domain comprises an amino acid sequence
of'the V,; domain of SEQ ID No:342 and the V; domain
comprises an amino acid sequence of the V; domain of
SEQ ID No:50;

[0552] 1) V,,domain comprises an amino acid sequence
of SEQ ID No:33 and the V,; domain comprises an
amino acid sequence of the V,; domain of SEQ ID
No:51;

[0553] m) V, domain comprises an amino acid
sequence of the V,; domain of SEQ ID No:47 and the
V; domain comprises an amino acid sequence of the V,
domain of SEQ ID No:51;

[0554] 1)V, domain comprises an amino acid sequence
of the V, domain of SEQ ID No:48 and the V,; domain
comprises an amino acid sequence of the V; domain of
SEQ ID No:51;

[0555] o) V,,domain comprise an amino acid sequence
of'the V; domain of SEQ ID No:49 and the V; domain
comprises an amino acid sequence of the V, domain of
SEQ ID No:51;

[0556] p) V domain comprise an amino acid sequence
ofthe V; domain of SEQ ID No:342 and the V; domain
comprises an amino acid sequence of the V; domain of
SEQ ID No:51;

[0557] q) Vdomain comprises an amino acid sequence
of SEQ ID No:33 and the V,; domain comprises an
amino acid sequence of the V; domain of SEQ ID
No:298;

[0558] 1)V, domain comprises an amino acid sequence
of the V, domain of SEQ ID No:47 and the V,; domain
comprises an amino acid sequence of the V; domain of
SEQ ID No:298;

[0559] )V, domain comprises an amino acid sequence
of'the V; domain of SEQ ID No:48 and the V,; domain
comprises an amino acid sequence of the V, domain of
SEQ ID No:298;

[0560] t) V, domain comprise an amino acid sequence
of the V, domain of SEQ ID No:49 and the V,; domain
comprises an amino acid sequence of the V; domain of
SEQ ID No:298;

[0561] wu) V, domain comprise an amino acid sequence
of'the V,; domain of SEQ ID No:342 and the V; domain
comprises an amino acid sequence of the V, domain of
SEQ ID No:298;

[0562] V)V domain comprises an amino acid sequence
of SEQ ID No:58 and the V,; domain comprises an
amino acid sequence of SEQ ID No:68;

[0563] w) V, domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:58, and the V,; domain comprise an amino acid
sequence that is at least 85% identical to SEQ ID
No:68;

[0564] x)Vdomain comprises an amino acid sequence
of SEQ ID No:78 and the V,; domain comprises an
amino acid sequence of SEQ ID No:88;
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[0565] y) Vdomain comprises an amino acid sequence
that is at least 85% identical to SEQ ID No:78, and the
V; domain comprises an amino acid sequence that is at
least 85% identical to SEQ ID No:88;

[0566] z)V,domain comprises an amino acid sequence
of SEQ ID No:98 and the V; domain comprises an
amino acid sequence of SEQ ID No:108;

[0567] aa) V, domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:98, and the V,; domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:108;

[0568] bb) V, domain comprises an amino acid
sequence of SEQ ID No:118 and the V,; domain com-
prises an amino acid sequence of SEQ ID No:128;

[0569] cc) V. domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:118, and the V,; domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:128;

[0570] dd) V. domain comprises an amino acid
sequence of SEQ ID No:158 and the V,; domain com-
prises an amino acid sequence of SEQ ID No:168;

[0571] ee) V, domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:158, and the V,; domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:168;

[0572] f) V, domain comprises an amino acid
sequence of SEQ ID No:178 and the V; domain com-
prises an amino acid sequence of SEQ ID No:188;

[0573] gg) V, domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:178, and the V,; domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:188;

[0574] hh) V., domain comprises an amino acid
sequence of SEQ ID No:138 and the V; domain com-
prises an amino acid sequence of SEQ ID No:148;

[0575] 1ii) Vdomain comprises an amino acid sequence
that is at least 85% identical to SEQ ID No:138 and the
V; domain comprises an amino acid sequence that is at
least 85% identical to SEQ ID No:148;

[0576] jj) V domain comprises an amino acid sequence
of SEQ ID No:244 and the V,; domain comprises an
amino acid sequence of SEQ ID No:254;

[0577] kk) V, domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:244, and the V,; domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:254;

[0578] 11) V,domain comprises an amino acid sequence
of SEQ ID No:264 and the V,; domain comprises an
amino acid sequence of SEQ ID No:274;

[0579] mm) V, domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:264, and the V,; domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:274;

[0580] nn) V, domain comprises an amino acid
sequence of SEQ ID No:284 and the V,; domain com-
prises an amino acid sequence of SEQ 1D No:294; and

[0581] o00) V, domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
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No:284, and the V,; domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:294;

[0582] pp) V, domain comprises an amino acid
sequence of SEQ ID No:349 and the VL. domain
comprises an amino acid sequence of SEQ ID No:359;
and

[0583] qq) V domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:349, and the V,; domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:359.

[0584] In one embodiment, the amino acid sequence is at
least 70% identical to the specified Seq ID No. In one
embodiment, the amino acid sequence is at least 75%
identical to the specified Seq ID No. In one embodiment, the
amino acid sequence is at least 95% identical to the specified
Seq ID No. In one embodiment, the amino acid sequence is
at least 96% identical to the specified Seq ID No. In one
embodiment, the amino acid sequence is at least 97%
identical to the specified Seq ID No. In one embodiment, the
amino acid sequence is at least 98% identical to the specified
Seq ID No. In one embodiment, the amino acid sequence is
at least 99% identical to the specified Seq ID No. In one
embodiment, the amino acid sequence is at least 99.5%
identical to the specified Seq ID No.

Concept 34. The antibody according to any preceding con-
cept wherein the antibody comprises a heavy chain and a
light chain, and

[0585] a) the heavy chain amino acid sequence com-
prises an amino acid sequence of SEQ ID No:35 and
the light chain amino acid sequence comprises an
amino acid sequence of SEQ ID No:45;

[0586] b) the heavy chain amino acid sequence com-
prises an amino acid sequence that is at least 85%
identical to SEQ ID No:35 and the light chain amino
acid sequence comprises an amino acid sequence that is
at least 85% identical to SEQ ID No:45;

[0587] c¢) the heavy chain amino acid sequence com-
prises an amino acid sequence of SEQ ID No:47 and
the light chain amino acid sequence comprises an
amino acid sequence of SEQ ID No:45;

[0588] d) the heavy chain amino acid sequence com-
prises an amino acid sequence of SEQ ID No:48 and
the light chain amino acid sequence comprises an
amino acid sequence of SEQ ID No:45;

[0589] e) the heavy chain amino acid sequence com-
prises an amino acid sequence of SEQ ID No:49 and
the light chain amino acid sequence comprises an
amino acid sequence of SEQ ID No:45;

[0590] f) the heavy chain amino acid sequence com-
prises an amino acid sequence of SEQ ID No:342 and
the light chain amino acid sequence comprises an
amino acid sequence of SEQ ID No:45;

[0591] g) the heavy chain amino acid sequence com-
prises an amino acid sequence of SEQ ID No:35 and
the light chain amino acid sequence comprises an
amino acid sequence of SEQ ID No:50;

[0592] h) the heavy chain amino acid sequence com-
prises an amino acid sequence of SEQ ID No:47 and
the light chain amino acid sequence comprises an
amino acid sequence of SEQ ID No:50;

[0593] i) the heavy chain amino acid sequence com-
prises an amino acid sequence of SEQ ID No:48 and
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the light chain amino acid sequence comprises an
amino acid sequence of SEQ ID No:50;

[0594] j) the heavy chain amino acid sequence com-
prises an amino acid sequence of SEQ ID No:49 and
the light chain amino acid sequence comprises an
amino acid sequence of SEQ ID No:50;

[0595] k) the heavy chain amino acid sequence com-
prises an amino acid sequence of SEQ ID

[0596] No:342 and the light chain amino acid sequence
comprises an amino acid sequence of SEQ ID No:50;

[0597] 1) the heavy chain amino acid sequence com-
prises an amino acid sequence of SEQ ID No:35 and
the light chain amino acid sequence comprises an
amino acid sequence of SEQ ID No:51;

[0598] m) the heavy chain amino acid sequence com-
prises an amino acid sequence of SEQ ID No:47 and
the light chain amino acid sequence comprises an
amino acid sequence of SEQ ID No:51;

[0599] n) the heavy chain amino acid sequence com-
prises an amino acid sequence of SEQ ID No:48 and
the light chain amino acid sequence comprises an
amino acid sequence of SEQ ID No:51;

[0600] o) the heavy chain amino acid sequence com-
prises an amino acid sequence of SEQ ID No:49 and
the light chain amino acid sequence comprises an
amino acid sequence of SEQ ID No:51;

[0601] p) the heavy chain amino acid sequence com-
prises an amino acid sequence of SEQ ID No:342 and
the light chain amino acid sequence comprises an
amino acid sequence of SEQ ID No:51;

[0602] q) the heavy chain amino acid sequence com-
prises an amino acid sequence of SEQ ID No:35 and
the light chain amino acid sequence comprises an
amino acid sequence of SEQ ID No:298;

[0603] 1) the heavy chain amino acid sequence com-
prises an amino acid sequence of SEQ ID No:47 and
the light chain amino acid sequence comprises an
amino acid sequence of SEQ ID No:298;

[0604] s) the heavy chain amino acid sequence com-
prises an amino acid sequence of SEQ ID No:48 and
the light chain amino acid sequence comprises an
amino acid sequence of SEQ ID No:298;

[0605] t) the heavy chain amino acid sequence com-
prises an amino acid sequence of SEQ ID No:49 and
the light chain amino acid sequence comprises an
amino acid sequence of SEQ ID No:298;

[0606] u) the heavy chain amino acid sequence com-
prises an amino acid sequence of SEQ ID No:342 and
the light chain amino acid sequence comprises an
amino acid sequence of SEQ ID No:298;

[0607] v) the heavy chain amino acid sequence com-
prises an amino acid sequence of SEQ ID No:60 and
the light chain amino acid sequence comprises an
amino acid sequence of SEQ ID No:70;

[0608] w) the heavy chain amino acid sequence com-
prises an amino acid sequence that is at least 85%
identical to SEQ ID No:60, and the light chain amino
acid sequence comprises an amino acid sequence that is
at least 85% identical to SEQ ID No:70;

[0609] x) the heavy chain amino acid sequence com-
prises an amino acid sequence of SEQ ID No:80 and
the light chain amino acid sequence comprises an
amino acid sequence of SEQ ID No:90;
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[0610] y) the heavy chain amino acid sequence com-
prises an amino acid sequence that is at least 85%
identical to SEQ ID No:80, and the light chain amino
acid sequence comprises an amino acid sequence that is
at least 85% identical to SEQ ID No:90;

[0611] z) the heavy chain amino acid sequence com-
prises an amino acid sequence of SEQ ID No:100 and
the light chain amino acid sequence comprises an
amino acid sequence of SEQ ID No:110;

[0612] aa) the heavy chain amino acid sequence com-
prises an amino acid sequence that is at least 85%
identical to SEQ ID No:100, and the light chain amino
acid sequence comprises an amino acid sequence that is
at least 85% identical to SEQ ID No:110;

[0613] bb) the heavy chain amino acid sequence com-
prises an amino acid sequence of SEQ ID No:120 and
the light chain amino acid sequence comprises an
amino acid sequence of SEQ ID No:130;

[0614] cc) the heavy chain amino acid sequence com-
prises an amino acid sequence that is at least 85%
identical to SEQ ID No:120, and the light chain amino
acid sequence comprises an amino acid sequence that is
at least 85% identical to SEQ ID No:130;

[0615] dd) the heavy chain amino acid sequence com-
prises an amino acid sequence of SEQ ID No:160 and
the light chain amino acid sequence comprises an
amino acid sequence of SEQ ID No:170;

[0616] ee) the heavy chain amino acid sequence com-
prises an amino acid sequence that is at least 85%
identical to SEQ ID No:160, and the light chain amino
acid sequence comprises an amino acid sequence that is
at least 85% identical to SEQ ID No:170;

[0617] {f) the heavy chain amino acid sequence com-
prises an amino acid sequence of SEQ ID No:180 and
the light chain amino acid sequence comprises an
amino acid sequence of SEQ ID No:190;

[0618] gg) the heavy chain amino acid sequence com-
prises an amino acid sequence that is at least 85%
identical to SEQ ID No:180, and the light chain amino
acid sequence comprises an amino acid sequence that is
at least 85% identical to SEQ ID No:190

[0619] hh) the heavy chain amino acid sequence com-
prises an amino acid sequence of SEQ ID No:140 and
the light chain amino acid sequence comprises an
amino acid sequence of SEQ ID No:150;

[0620] ii) the heavy chain amino acid sequence com-
prises an amino acid sequence that is at least 85%
identical to SEQ ID No:140, and the light chain amino
acid sequence comprises an amino acid sequence that is
at least 85% identical to SEQ ID No:150;

[0621] jj) the heavy chain amino acid sequence com-
prises an amino acid sequence of SEQ ID No:246 and
the light chain amino acid sequence comprises an
amino acid sequence of SEQ ID No:256;

[0622] Kkk) the heavy chain amino acid sequence com-
prises an amino acid sequence that is at least 85%
identical to SEQ ID No:246, and the light chain amino
acid sequence comprises an amino acid sequence that is
at least 85% identical to SEQ ID No:256;

[0623] 11) the heavy chain amino acid sequence com-
prises an amino acid sequence of SEQ ID No:266 and
the light chain amino acid sequence comprises an
amino acid sequence of SEQ ID No:276;
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[0624] mm) the heavy chain amino acid sequence com-
prises an amino acid sequence that is at least 85%
identical to SEQ ID No:266, and the light chain amino
acid sequence comprises an amino acid sequence that is
at least 85% identical to SEQ ID No:276;

[0625] nn) the heavy chain amino acid sequence com-
prises an amino acid sequence of SEQ ID No:286 and
the light chain amino acid sequence comprises an
amino acid sequence of SEQ ID No:296; and

[0626] o00) the heavy chain amino acid sequence com-
prises an amino acid sequence that is at least 85%
identical to SEQ ID No:286, and the light chain amino
acid sequence comprises an amino acid sequence that is
at least 85% identical to SEQ ID No:296;

[0627] pp) the heavy chain amino acid sequence com-
prises an amino acid sequence of SEQ ID No:351 and
the light chain amino acid sequence comprises an
amino acid sequence of SEQ ID No:361; and

[0628] qq) the heavy chain amino acid sequence com-
prises an amino acid sequence that is at least 85%
identical to SEQ ID No:351, and the light chain amino
acid sequence comprises an amino acid sequence that is
at least 85% identical to SEQ ID No:361.

[0629] In one embodiment, the amino acid sequence is at
least 70% identical to the specified Seq ID No. In one
embodiment, the amino acid sequence is at least 75%
identical to the specified Seq ID No. In one embodiment, the
amino acid sequence is at least 95% identical to the specified
Seq ID No. In one embodiment, the amino acid sequence is
at least 96% identical to the specified Seq ID No. In one
embodiment, the amino acid sequence is at least 97%
identical to the specified Seq ID No. In one embodiment, the
amino acid sequence is at least 98% identical to the specified
Seq ID No. In one embodiment, the amino acid sequence is
at least 99% identical to the specified Seq ID No. In one
embodiment, the amino acid sequence is at least 99.5%
identical to the specified Seq ID No.

Concept 35. The antibody or fragment according to any
preceding concept which competes for binding to hPD-L.1
with the antibody 1D05, optionally wherein the competition
for binding to hPD-L1 is conducted using SPR.

[0630] SPR may be carried out as described hereinabove,
or as described in concept 16.

Concept 36. The antibody or fragment according to any
preceding concept wherein the antibody or fragment is
capable of inhibiting PD-L.1-mediated suppression of
T-cells, optionally wherein the suppression of T-cells is
measured by an increase in one or more of I[FNy, IL-2, CD25
or proliferation of T-cells in an assay that provides co-
stimulation by either direct CD3/CD28 stimulation, super-
antigen stimulation or provides co-stimulation by co-incu-
bation with cells capable of inducing a T-cell response.
[0631] The measurements may be carried out with any
suitable technique. For example, the measurements may be
taken with ELISA, HTRF, BRDU incorporation (prolifera-
tion), electrochemiluminescence (ECL) or flow cytometry
(e.g. FACS). These techniques are well-known to those
skilled in the art and are described elsewhere herein. In one
embodiment, the assay is flow cytometry. In one embodi-
ment, the assay is ELISA. In one embodiment, the assay is
HTRF.

[0632] In one embodiment, the suppression of T-cells is
measured by an increase in IFNy. In one embodiment, the
suppression of T-cells is measured by an increase in IL-2. In
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one embodiment, the suppression of T-cells is measured by
an increase in CD25. In one embodiment, the suppression of
T-cells is measured by an increase in [FNy and IL.-2. In one
embodiment, the suppression of T-cells is measured by an
increase in IFNy and CD25. In one embodiment, the sup-
pression of T-cells is measured by an increase in CD25 and
IL-2. In one embodiment, the suppression of T-cells is
measured by an increase in IFNy, IL-2 and CD25.

[0633] In one embodiment, the co-stimulation is provided
by direct CD3/CD28 stimulation.

[0634] In one embodiment, the co-stimulation is provided
by a superantigen, such as staphylococcal enterotoxin B
(SEB).

[0635] In one embodiment, the assay provides co-stimu-

lation by co-incubation with cells capable of inducing a
T-cell response. Such cells may be antigen-presenting cells
(APCs), for example monocytes, B-cells or dendritic cells.
In one embodiment, the assay provides co-stimulation by
co-incubation with APCs. In one embodiment, the assay
provides co-stimulation by co-incubation with monocytes.
In one embodiment, the assay provides co-stimulation by
co-incubation with B-cells. In one embodiment, the assay
provides co-stimulation by co-incubation with dendritic
cells.

Concept 37. A bispecific antibody or fusion protein com-
prising an antibody or fragment thereof as defined in any
preceding concept.

[0636] Concept 37a. A dual binding antibody or fusion
protein comprising an antibody or fragment thereof as
defined in any preceding concept.

[0637] A dual binding antibody has the meaning as set out
above.

Concept 38. The bispecific antibody according to concept
37, wherein the bispecific format is selected from DVD-Ig,
mAb?, FIT-Ig, mAb-dAb, dock and lock, SEEDbody, scDia-
body-Fe, diabody-Fc, tandem scFv-Fc, Fab-scFv-Fc, Fab-
scFv, intrabody, BITE, diabody, DART, TandAb, scDiabody,
scDiabody-CH,;, Diabody-CH;, minibody, knobs-in-holes,
knobs-in-holes with common light chain, knobs-in-holes
with common light chain and charge pairs, charge pairs,
charge pairs with common light chain, in particular mAb?,
knob-in-holes, knob-in-holes with common light chain,
knobs-in-holes with common light chain and charge pairs
and FIT-Ig, e.g. mAb? and FIT-Ig.

[0638] In one embodiment, the bispecific format is
selected from DVD-Ig, mAb?, FIT-Ig, mAb-dAb, dock and
lock, Fab-arm exchange, SEEDbody, Triomab, LUZ-Y,
Fcab, KA-body, orthogonal Fab, scDiabody-Fc, diabody-Fc,
tandem scFv-Fc, Fab-scFv-Fc, Fab-scFv, intrabody, BITE,
diabody, DART, TandAb, scDiabody, scDiabody-CHj;, Dia-
body-CH;, Triple body, Miniantibody, minibody, TriBi
minibody, scFv-CH; KIH, scFv-CH-CL-scFv, F(ab'),-scFv,
scFv-KIH, Fab-scFv-Fc¢, tetravalent HCab, ImmTAC,
knobs-in-holes, knobs-in-holes with common light chain,
knobs-in-holes with common light chain and charge pairs,
charge pairs, charge pairs with common light chain, DT-IgG,
DutaMab, IgG(H)-scFv, scFv-(H)IgG, IgG(L)-scFv, scFv-
DIgG, IgG(LH)-Fv, IgGH)-V, V(H)—IgG, IgG(L)-V,
V(L)-1gG, KIH IgG-scFab, 2scFv-IgG, 1gG-2scFv, scFv4-Ig
and zybody.

[0639] In one embodiment, the bispecific format is
selected from DVD-Ig, FIT-Ig, mAb-dAb, dock and lock,
Fab-arm exchange, SEEDbody, Triomab, LUZ-Y, Fcab,
KA-body, orthogonal Fab, scDiabody-Fc, diabody-Fc, tan-
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dem scFv-Fc, Fab-scFv-Fc, Fab-scFv, intrabody, BITE, dia-
body, DART, TandAb, scDiabody, scDiabody-CH,, Dia-
body-CH;, Triple body, Miniantibody, minibody, TriBi
minibody, scFv-CH, KIH, scFv-CH-CL-scFv, F(ab")2-scFv,
scFv-KIH, Fab-scFv-Fc¢, tetravalent HCab, ImmTAC,
knobs-in-holes, knobs-in-holes with common light chain,
knobs-in-holes with common light chain and charge pairs,
charge pairs, charge pairs with common light chain, DT-IgG,
DutaMab, IgG(H)-scFv, scFv-(H)IgG, IgG(L)-scFv, scFv-
D)IgG, IgG(L,H)-Fv, IgGH)-V, V(H)—IgG, IgG(L)-V,
V(L)-1gG, KIH 1gG-scFab, 2scFv-IgG, 1gG-2scFv, scFv4-Ig
and zybody, for example DVD-Ig, FIT-Ig, mAb-dAb, dock
and lock, SEEDbody, scDiabody-Fc, diabody-Fc, tandem
scFv-Fc, Fab-scFv-Fe, Fab-scFv, intrabody, BITE, diabody,
DART, TandAb, scDiabody, scDiabody-CH3, Diabody-
CH3, minibody, knobs-in-holes, knobs-in-holes with com-
mon light chain, knobs-in-holes with common light chain
and charge pairs, charge pairs, charge pairs with common
light chain, in particular knob-in-holes, knob-in-holes with
common light chain, knobs-in-holes with common light
chain and charge pairs and FIT-Ig, e.g. FIT-Ig.

[0640] In one embodiment, the bispecific format is
selected from DVD-Ig, mAb®, mAb-dAb, dock and lock,
Fab-arm exchange, SEEDbody, Triomab, LUZ-Y, Fcab,
KA-body, orthogonal Fab, scDiabody-Fc, diabody-Fc, tan-
dem scFv-Fc, Fab-scFv-Fc, Fab-scFv, intrabody, BITE, dia-
body, DART, TandAb, scDiabody, scDiabody-CH,, Dia-
body-CH;, Triple body, Miniantibody, minibody, TriBi
minibody, scFv-CH; KIH, scFv-CH-CL-scFv, F(ab'),-scFv,
scFv-KIH, Fab-scFv-Fc¢, tetravalent HCab, ImmTAC,
knobs-in-holes, knobs-in-holes with common light chain,
knobs-in-holes with common light chain and charge pairs,
charge pairs, charge pairs with common light chain, DT-IgG,
DutaMab, IgG(H)-scFv, scFv-(H)IgG, IgG(L)-scFv, scFv-
D)IgG, IgG(L,H)-Fv, IgGH)-V, V(H)—IgG, IgG(L)-V,
V(L)-1gG, KIH IgG-scFab, 2scFv-IgG, 1gG-2scFv, scFv4-Ig
and zybody, for example DVD-Ig, mAb®, mAb-dAb, dock
and lock, SEEDbody, scDiabody-Fc, diabody-Fc, tandem
scFv-Fc, Fab-scFv-Fe, Fab-scFv, intrabody, BITE, diabody,
DART, TandAb, scDiabody, scDiabody-CH3, Diabody-
CH3, minibody, knobs-in-holes, knobs-in-holes with com-
mon light chain, knobs-in-holes with common light chain
and charge pairs, charge pairs, charge pairs with common
light chain, in particular mAb®, knob-in-holes, knobs-in-
holes with common light chain and charge pairs, and knob-
in-holes with common light chain, e.g. mAbZ.

[0641] In one embodiment, the bispecific format is
selected from DVD-Ig, mAb-dAb, dock and lock, Fab-arm
exchange, SEEDbody, Triomab, LUZ-Y, Fcab, KA-body,
orthogonal Fab, scDiabody-Fe, diabody-Fe, tandem scFv-
Fc, Fab-scFv-Fc, Fab-scFv, intrabody, BITE, diabody,
DART, TandAb, scDiabody, scDiabody-CH;, Diabody-CH;,
Triple body, Miniantibody, minibody, TriBi minibody, scFv-
CH,; KIH, scFv-CH-CL-scFv, F(ab"),-scFv, scFv-KIH, Fab-
scFv-Fc, tetravalent HCab, ImmTAC, knobs-in-holes,
knobs-in-holes with common light chain, knobs-in-holes
with common light chain and charge pairs, charge pairs,
charge pairs with common light chain, DT-IgG, DutaMab,
1gG(H)-scFv, scFv-(H)IgG, IgG(L)-scFv, scFv-(L)IgG, 1gG
(L,H)-Fv, IgG(H)-V, V(H)>—IgG, IgG(L)-V, V(L)-IgG, KIH
IgG-scFab, 2scFv-1gG, IgG-2scFv, scFv4-Ig and zybody, for
example DVD-Ig, mAb-dAb, dock and lock, SEEDbody,
scDiabody-Fc, diabody-Fc, tandem scFv-Fc, Fab-scFv-Fe,
Fab-scFv, intrabody, BITE, diabody, DART, TandAb, scDia-
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body, scDiabody-CH;, Diabody-CH;, minibody, knobs-in-
holes, knobs-in-holes with common light chain, knobs-in-
holes with common light chain and charge pairs, charge
pairs, charge pairs with common light chain, in particular
knob-in-holes, knobs-in-holes with common light chain and
charge pairs, and knob-in-holes with common light chain.
Concept 39. The bispecific antibody according to concept 37
or concept 38, wherein the bispecific antibody specifically
binds to hPD-L.1 and another target antigen selected from
immune checkpoint inhibitors (such as PD-1, CTLA-4,
TIGIT, TIM-3, LAG-3 and VISTA, e.g. TIGIT, TIM-3 and
LAG-3), immune modulators (such as BTLA, hHVEM,
CSFIR, CCR4, CD39, CD40, CD73, CD96, CXCR2,
CXCR4, CD200, GARP, SIRPa, CXCL9, CXCLI0,
CXCL11 and CD155, e.g. GARP, SIRPa, CXCR4, BTLA,
hVEM and CSF1R), immune activators (such as CD137,
GITR, 0X40, CD40, CXCR3 (e.g. agonistic anti-CXCR3
antibodies), CD27, CD3, ICOS (e.g. agonistic anti-ICOS
antibodies), for example. ICOS, CD137, GITR and 0X40).
[0642] Concept 39a. A bispecific antibody which binds to
hPD-L.1 with a V, a V,, or a paired V,, and V; comprising
one or more of the CDRs (e.g. CDRH3 and CDRL3) or
variable region sequences of any of the antibodies described
in Aspect la hereinbelow, and another target antigen
selected from immune checkpoint inhibitors (such as PD-1,
CTLA-4, TIGIT, TIM-3, LAG-3 and VISTA, e.g. TIGIT,
TIM-3 and LAG-3), immune modulators (such as BTLA,
hHVEM, CSFIR, CCR4, CD39, CD40, CD73, CDY6,
CXCR2, CXCR4, CD200, GARP, SIRPa, CXCL9,
CXCL10, CXCLI1 and CDI155, e.g. GARP, SIRPq,
CXCR4, BTLA, hVEM and CSF1R), immune activators
(such as CD137, GITR, 0X40, CD40, CXCR3 (e.g. ago-
nistic anti-CXCR3 antibodies), CD27, CD3, ICOS (e.g.
agonistic anti-ICOS antibodies), for example. ICOS,
CD137, GITR and 0X40).

[0643] Concept 39b. The bispecific antibody according to
concept 37 or concept 38, wherein the bispecific antibody
specifically binds to hPD-L.1 and another target antigen
selected from immune checkpoint inhibitors (such as PD-1,
CTLA-4, TIGIT, TIM-3, LAG-3 and VISTA, e.g. TIGIT,
TIM-3 and LAG-3), immune modulators (such as BTLA,
hHVEM, CSFIR, CCR4, CD39, CD40, CD73, CDY6,
CXCR2, CXCR4, CD200, GARP, SIRPa, CXCL9,
CXCL10 and CD155, e.g. GARP, SIRPa,, CXCR4, BTLA,
hVEM and CSF1R), immune activators (such as CD137,
GITR, 0X40, CD40, CXCR3 (e.g. agonistic anti-CXCR3
antibodies), CD3, ICOS (e.g. agonistic anti-ICOS antibod-
ies), for example. ICOS, CD137, GITR and OX40).

[0644] Inone embodiment, the another target antigen is an
immune checkpoint inhibitor, such as PD-1, CTLA-4,
TIGIT, TIM-3, LAG-3 and VISTA, e.g. TIGIT, CTLA-4,
TIM-3 and LAG-3. In one embodiment, the another target
antigen is an immune modulator, such as BTLA, hHVEM,
CSFIR, CCR4, CD39, CD40, CD73, CD96, CXCR2,
CXCR4, CD200, GARP, SIRPa, CXCL9, CXCLI0,
CXCL11 and CD155, or such as such as BTLA, hHVEM,
CSFIR, CCR4, CD39, CD40, CD73, CD96, CXCR2,
CXCR4, CD200, GARP, SIRPa, CXCL9, CXCL10 and
CD155 e.g. GARP, SIRPa, CXCR4, BTLA, hVEM and
CSF1R. In one embodiment, the another target antigen is an
immune activator, such as CD137, GITR, OX40, CD40,
CXCR3 (e.g. agonistic anti-CXCR3 antibodies), CD27,
CD3 and ICOS (e.g. agonistic anti-ICOS antibodies), or
CD137, GITR, 0X40, CD40, CXCR3 (e.g. agonistic anti-
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CXCR3 antibodies), CD3 and ICOS (e.g. agonistic anti-
ICOS antibodies), for example ICOS, CD137, GITR and
0X40). In one embodiment, the another target antigen is
CTLA-4. In one embodiment, the another target antigen is
TIGIT. In one embodiment, the another target antigen is
TIM-3. In one embodiment, the another target antigen is
LAG-3. In one embodiment, the another target antigen is
GITR. In one embodiment, the another target antigen is
VISTA. In one embodiment, the another target antigen is
CD137. In one embodiment, the another target antigen is
SIRPa. In one embodiment, the another target antigen is
CXCL10. In one embodiment, the another target antigen is
CD155. In one embodiment, the another target antigen is
CDA40.

[0645] In another embodiment, the bispecific antibody
binds another target antigen which is PD-1 and the binding
to PD-1 is provided by an antigen-binding domain (for
example, a V, a V; or a paired V, and V;) having any of
the sequences, including CDR sequences (for example
CDRH3 and/or CDRL3) or variable region sequences as
described in Aspect 1A hereinbelow.

[0646] In another embodiment, the bispecific antibody
binds another target antigen which is CTLA4 and the
binding to CTLA4 is provided by an antigen-binding
domain (for example, a V, a V or a paired V, and V;)
having any of the sequences, including CDR sequences (for
example CDRH3 and/or CDRL3) or variable region
sequences as described in Aspect 1A hereinbelow.

[0647] In another embodiment, the bispecific antibody
binds another target antigen which is TIGIT and the binding
to TIGIT is provided by an antigen-binding domain (for
example, a Vi, a V, or a paired V and V;) having any of
the sequences, including CDR sequences (for example
CDRH3 and/or CDRL3) or variable region sequences as
described in Aspect 1A hereinbelow.

[0648] In another embodiment, the bispecific antibody
binds another target antigen which is TIM-3 and the binding
to TIM-3 is provided by an antigen-binding domain (for
example, a V, a V; or a paired V, and V;) having any of
the sequences, including CDR sequences (for example
CDRH3 and/or CDRL3) or variable region sequences as
described in Aspect 1A hereinbelow.

[0649] In another embodiment, the bispecific antibody
binds another target antigen which is LAG3 and the binding
to LAG3 is provided by an antigen-binding domain (for
example, a Vi, a V, or a paired V and V;) having any of
the sequences, including CDR sequences (for example
CDRH3 and/or CDRL3) or variable region sequences as
described in Aspect 1A hereinbelow.

[0650] In another embodiment, the bispecific antibody
binds another target antigen which is VISTA and the binding
to VISTA is provided by an antigen-binding domain (for
example, a V, a V; or a paired V, and V;) having any of
the sequences, including CDR sequences (for example
CDRH3 and/or CDRL3) or variable region sequences as
described in Aspect 1A hereinbelow.

[0651] In another embodiment, the bispecific antibody
binds another target antigen which is BTLA and the binding
to BTLA is provided by an antigen-binding domain (for
example, a V, a V; or a paired V, and V;) having any of
the sequences, including CDR sequences (for example
CDRH3 and/or CDRL3) or variable region sequences as
described in Aspect 1A hereinbelow.
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[0652] In another embodiment, the bispecific antibody
binds another target antigen which is hHVEM and the
binding to hHVEM is provided by an antigen-binding
domain (for example, a V,, a V; or a paired V, and V;)
having any of the sequences, including CDR sequences (for
example CDRH3 and/or CDRL3) or variable region
sequences as described in Aspect 1A hereinbelow.

[0653] In another embodiment, the bispecific antibody
binds another target antigen which is CSF1R and the binding
to CSFIR is provided by an antigen-binding domain (for
example, a V, a V; or a paired V and V;) having any of
the sequences, including CDR sequences (for example
CDRH3 and/or CDRL3) or variable region sequences as
described in Aspect 1A hereinbelow.

[0654] In another embodiment, the bispecific antibody
binds another target antigen which is CCR4 and the binding
to CCR4 is provided by an antigen-binding domain (for
example, a V, a V; or a paired V and V;) having any of
the sequences, including CDR sequences (for example
CDRH3 and/or CDRL3) or variable region sequences as
described in Aspect 1A hereinbelow.

[0655] In another embodiment, the bispecific antibody
binds another target antigen which is CD39 and the binding
to CD39 is provided by an antigen-binding domain (for
example, a Vi, a V; or a paired V, and V;) having any of
the sequences, including CDR sequences (for example
CDRH3 and/or CDRL3) or variable region sequences as
described in Aspect 1A hereinbelow.

[0656] In another embodiment, the bispecific antibody
binds another target antigen which is CD40 and the binding
to CD40 is provided by an antigen-binding domain (for
example, a V, a V; or a paired V and V;) having any of
the sequences, including CDR sequences (for example
CDRH3 and/or CDRL3) or variable region sequences as
described in Aspect 1A hereinbelow.

[0657] In another embodiment, the bispecific antibody
binds another target antigen which is CD73 and the binding
to CD73 is provided by an antigen-binding domain (for
example, a V, a V; or a paired V and V;) having any of
the sequences, including CDR sequences (for example
CDRH3 and/or CDRL3) or variable region sequences as
described in Aspect 1A hereinbelow.

[0658] In another embodiment, the bispecific antibody
binds another target antigen which is CD96 and the binding
to CD96 is provided by an antigen-binding domain (for
example, a Vi, a V; or a paired V, and V;) having any of
the sequences, including CDR sequences (for example
CDRH3 and/or CDRL3) or variable region sequences as
described in Aspect 1A hereinbelow.

[0659] In another embodiment, the bispecific antibody
binds another target antigen which is CXCR2 and the
binding to CXCR2 is provided by an antigen-binding
domain (for example, a V, a V; or a paired V, and V;)
having any of the sequences, including CDR sequences (for
example CDRH3 and/or CDRL3) or variable region
sequences as described in Aspect 1A hereinbelow.

[0660] In another embodiment, the bispecific antibody
binds another target antigen which is CXCR4 and the
binding to CXCR4 is provided by an antigen-binding
domain (for example, a V, a V; or a paired V, and V;)
having any of the sequences, including CDR sequences (for
example CDRH3 and/or CDRL3) or variable region
sequences as described in Aspect 1A hereinbelow.
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[0661] In another embodiment, the bispecific antibody
binds another target antigen which is CD200 and the binding
to CD200 is provided by an antigen-binding domain (for
example, a Vi, a V, or a paired V and V;) having any of
the sequences, including CDR sequences (for example
CDRH3 and/or CDRL3) or variable region sequences as
described in Aspect 1A hereinbelow.

[0662] In another embodiment, the bispecific antibody
binds another target antigen which is GARP and the binding
to GARP is provided by an antigen-binding domain (for
example, a V, a V; or a paired V, and V;) having any of
the sequences, including CDR sequences (for example
CDRH3 and/or CDRL3) or variable region sequences as
described in Aspect 1A hereinbelow.

[0663] In another embodiment, the bispecific antibody
binds another target antigen which is SIRPca. and the binding
to SIRPa is provided by an antigen-binding domain (for
example, a V, a V; or a paired V, and V;) having any of
the sequences, including CDR sequences (for example
CDRH3 and/or CDRL3) or variable region sequences as
described in Aspect 1A hereinbelow.

[0664] In another embodiment, the bispecific antibody
binds another target antigen which is CXCL9 and the
binding to CXCL9 is provided by an antigen-binding
domain (for example, a V,, a V; or a paired V, and V;)
having any of the sequences, including CDR sequences (for
example CDRH3 and/or CDRL3) or variable region
sequences as described in Aspect 1A hereinbelow.

[0665] In another embodiment, the bispecific antibody
binds another target antigen which is CXCL10 and the
binding to CXCLI10 is provided by an antigen-binding
domain (for example, a V, a V or a paired V, and V;)
having any of the sequences, including CDR sequences (for
example CDRH3 and/or CDRL3) or variable region
sequences as described in Aspect 1A hereinbelow.

[0666] In another embodiment, the bispecific antibody
binds another target antigen which is CXCLI11 and the
binding to CXCLI11 is provided by an antigen-binding
domain (for example, a V, a V or a paired V, and V;)
having any of the sequences, including CDR sequences (for
example CDRH3 and/or CDRL3) or variable region
sequences as described in Aspect 1A hereinbelow.

[0667] In another embodiment, the bispecific antibody
binds another target antigen which is CD155 and the binding
to CD155 is provided by an antigen-binding domain (for
example, a Vi, a V, or a paired V and V;) having any of
the sequences, including CDR sequences (for example
CDRH3 and/or CDRL3) or variable region sequences as
described in Aspect 1A hereinbelow.

[0668] In another embodiment, the bispecific antibody
binds another target antigen which is CD137 and the binding
to CD137 is provided by an antigen-binding domain (for
example, a V, a V; or a paired V, and V;) having any of
the sequences, including CDR sequences (for example
CDRH3 and/or CDRL3) or variable region sequences as
described in Aspect 1A hereinbelow.

[0669] In another embodiment, the bispecific antibody
binds another target antigen which is GITR and the binding
to GITR is provided by an antigen-binding domain (for
example, a V, a V; or a paired V, and V;) having any of
the sequences, including CDR sequences (for example
CDRH3 and/or CDRL3) or variable region sequences as
described in Aspect 1A hereinbelow.
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[0670] In another embodiment, the bispecific antibody
binds another target antigen which is OX40 and the binding
to OX40 is provided by an antigen-binding domain (for
example, a Vi, a V; or a paired V, and V;) having any of
the sequences, including CDR sequences (for example
CDRH3 and/or CDRL3) or variable region sequences as
described in Aspect 1A hereinbelow.

[0671] In another embodiment, the bispecific antibody
binds another target antigen which is CD40 and the binding
to CD40 is provided by an antigen-binding domain (for
example, a Vi, a V; or a paired V, and V;) having any of
the sequences, including CDR sequences (for example
CDRH3 and/or CDRL3) or variable region sequences as
described in Aspect 1A hereinbelow.

[0672] In another embodiment, the bispecific antibody
binds another target antigen which is CXCR3 and the
binding to CXCR3 is provided by an antigen-binding
domain (for example, a V, a V; or a paired V, and V;)
having any of the sequences, including CDR sequences (for
example CDRH3 and/or CDRL3) or variable region
sequences as described in Aspect 1A hereinbelow.

[0673] In another embodiment, the bispecific antibody
binds another target antigen which is CD27 and the binding
to CD27 is provided by an antigen-binding domain (for
example, a V, a V; or a paired V and V;) having any of
the sequences, including CDR sequences (for example
CDRH3 and/or CDRL3) or variable region sequences as
described in Aspect 1A hereinbelow.

[0674] In another embodiment, the bispecific antibody
binds another target antigen which is CD3 and the binding
to CD3 is provided by an antigen-binding domain (for
example, a V, a V; or a paired V and V;) having any of
the sequences, including CDR sequences (for example
CDRH3 and/or CDRL3) or variable region sequences as
described in Aspect 1A hereinbelow.

[0675] In another embodiment, the bispecific antibody
binds another target antigen which is ICOS and the binding
to ICOS is provided by an antigen-binding domain (for
example, a Vi, a V; or a paired V, and V;) having any of
the sequences, including CDR sequences (for example
CDRH3 and/or CDRL3) or variable region sequences as
described in arrangement 5 and arrangement Sa hereinbe-
low, and any of the anti-ICOS antibodies described in
sentences 1 to 102 and sentences la to 21a.

[0676] In one embodiment, the bispecific antibody has a
FIT-Ig format which comprises a full antibody (e.g. an
antibody comprising a light chain comprising a V; and CL.
and a heavy chain comprising V,, CH,, CH, and CH,)
which binds hPD-L.1 (optionally wherein the antibody has a
structure as defined in any one of concepts 1 to 40, or
wherein the antibody has a sequence—including CDRs and
variable regions—as defined in Aspect 1a hereinbelow) and
a Fab which binds GITR (optionally wherein the GITR Fab
has a sequence—including CDRs and variable regions—as
defined in Aspect la hereinbelow). In one embodiment, the
bispecific antibody has a FIT-Ig format which comprises a
full antibody (e.g. an antibody comprising a light chain
comprising a V; and CL and a heavy chain comprising V,
CH,, CH, and CH;) which binds GITR (optionally wherein
the GITR antibody has a sequence—including CDRs and
variable regions—as defined in Aspect 1a hereinbelow) and
a Fab which binds hPD-L1 (optionally wherein the antibody
has a structure as defined in any one of concepts 1 to 40, or
wherein the antibody has a sequence—including CDRs and
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variable regions—as defined in Aspect la hereinbelow). In
one embodiment, the FIT-Ig is effector-enabled (e.g. as
described in any of concepts 30 to 32). In another embodi-
ment, the FIT-Ig is effector-disabled (e.g. is an IgG4 format,
or as described in any of concepts 30 to 31).

[0677] In one embodiment, the bispecific antibody has a
FIT-Ig format which comprises a full antibody (e.g. an
antibody comprising a light chain comprising a V; and CL.
and a heavy chain comprising V., CH,, CH2 and CH3)
which binds hPD-L.1 (optionally wherein the antibody has a
structure as defined in any one of concepts 1 to 40, or
wherein the antibody has a sequence—including CDRs and
variable regions—as defined in Aspect 1a hereinbelow) and
a Fab which binds ICOS (e.g. binds with agonistic activity
and optionally wherein the ICOS Fab has a sequence—
including CDRs and variable regions—as defined in
arrangement 5, or in arrangement Sa, or in sentences 1 to
102, or in sentences la to 21a hereinbelow). In one embodi-
ment, the ICOS Fab has a sequence of any of the ICOS
antibodies described herein in sentences 1 to 102 or in
sentences la to 21a) In one embodiment, the bispecific
antibody has a FIT-Ig format which comprises a full anti-
body (e.g. an antibody comprising a light chain comprising
a V; and CL and a heavy chain comprising V, CH,, CH,
and CH;) which binds ICOS (e.g. binds with agonistic
activity or optionally wherein the ICOS antibody has a
sequence—including CDRs and variable regions—as
defined in arrangement 5, or in arrangement S5a, or in
sentences 1 to 102, or in sentences la to 21a hereinbelow)
and a Fab which binds hPD-L.1 (optionally wherein the
antibody has a structure as defined in any one of concepts 1
to 40, or wherein the antibody has a sequence—including
CDRs and variable regions—as defined in Aspect 1A here-
inbelow). In one embodiment, the FIT-Ig is effector-enabled
(e.g. as described in any of concepts to 32). In another
embodiment, the FI'T-Ig is effector-disabled (e.g. is an IgG4
format, or as described in any of concepts 30 or 31).

[0678] In one embodiment, the bispecific antibody has a
FIT-Ig format which comprises a full antibody (e.g. an
antibody comprising a light chain comprising a V; and CL.
and a heavy chain comprising V., CH,, CH, and CHj;)
which binds hPD-L.1 (optionally wherein the antibody has a
structure as defined in any one of concepts 1 to 40, or
wherein the antibody has a sequence—including CDRs and
variable regions—as defined in Aspect 1a hereinbelow) and
a Fab which binds TIM-3 (optionally wherein the TIM-3 Fab
has a sequence—including CDRs and variable regions—as
defined in Aspect la hereinbelow). In one embodiment, the
bispecific antibody has a FIT-Ig format which comprises a
full antibody (e.g. an antibody comprising a light chain
comprising a V; and CL and a heavy chain comprising V,,
CH,, CH, and CHj;) which binds TIM-3 (optionally wherein
the TIM-3 antibody has a sequence—including CDRs and
variable regions—as defined in Aspect 1a hereinbelow) and
a Fab which binds hPD-L1 (optionally wherein the antibody
has a structure as defined in any one of concepts 1 to 40, or
wherein the antibody has a sequence—including CDRs and
variable regions—as defined in Aspect la hereinbelow). In
one embodiment, the FIT-Ig is effector-enabled (e.g. as
described in any of concepts 30 to 32). In another embodi-
ment, the FIT-Ig is effector-disabled (e.g. is an IgG4 format,
or as described in any of concepts 30 or 31).

[0679] In one embodiment, the bispecific antibody has a
FIT-Ig format which comprises a full antibody (e.g. an
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antibody comprising a light chain comprising a V; and CL.
and a heavy chain comprising V,, CH,, CH, and CH,)
which binds hPD-L.1 (optionally wherein the antibody has a
structure as defined in any one of concepts 1 to 40, or
wherein the antibody has a sequence—including CDRs and
variable regions—as defined in Aspect 1a hereinbelow) and
a Fab which binds CD137 (optionally wherein the CD137
Fab has a sequence—including CDRs and variable
regions—as defined in Aspect la hereinbelow). In one
embodiment, the bispecific antibody has a FIT-Ig format
which comprises a full antibody (e.g. an antibody compris-
ing a light chain comprising a V; and CL and a heavy chain
comprising V, CH,, CH, and CH;) which binds CD137
(optionally wherein the CD137 antibody has a sequence—
including CDRs and variable regions—as defined in Aspect
1a hereinbelow) and a Fab which binds hPD-L.1 (optionally
wherein the antibody has a structure as defined in any one of
concepts 1 to 40, or wherein the antibody has a sequence—
including CDRs and variable regions—as defined in Aspect
1a hereinbelow). In one embodiment, the FIT-Ig is effector-
enabled (e.g. as described in any of concepts 30 to 32). In
another embodiment, the FIT-Ig is effector-disabled (e.g. is
an IgG4 format, or as described in any of concepts 30 or 31).
[0680] In one embodiment, the bispecific antibody has a
FIT-Ig format which comprises a full antibody (e.g. an
antibody comprising a light chain comprising a V; and CL.
and a heavy chain comprising V,, CH,, CH, and CH,)
which binds hPD-L.1 (optionally wherein the antibody has a
structure as defined in any one of concepts 1 to 40, or
wherein the antibody has a sequence—including CDRs and
variable regions—as defined in Aspect 1a hereinbelow) and
a Fab which binds CD3 (optionally wherein the CD3 Fab has
a sequence—including CDRs and variable regions—as
defined in Aspect la hereinbelow). In one embodiment, the
bispecific antibody has a FIT-Ig format which comprises a
full antibody (e.g. an antibody comprising a light chain
comprising a V; and CL and a heavy chain comprising V,
CH,, CH, and CHj;) which binds CD3 (optionally wherein
the CD3 antibody has a sequence—including CDRs and
variable regions—as defined in Aspect 1a hereinbelow) and
a Fab which binds hPD-L1 (optionally wherein the antibody
has a structure as defined in any one of concepts 1 to 40, or
wherein the antibody has a sequence—including CDRs and
variable regions—as defined in Aspect 1a hereinbelow). In
one embodiment, the FIT-Ig is effector-enabled (e.g. as
described in any of concepts 30 to 32). In another embodi-
ment, the FIT-Ig is effector-disabled (e.g. is an IgG4 format,
or as described in any of concepts 30 or 31).

[0681] Any of the targets listed above (and the Fabs and/or
full antibodies described in more detail in Aspect 1A or
anti-TIGIT antibodies described below) may be applied to
the FI'T-Ig structure.

Concept 40. The bispecific antibody according to concept
39, wherein the another target antigen is TIGIT or LAG3.

[0682] In any of concepts 37 to 40, if the antibody or
fragment thereof has the heavy and light variable region
sequences of 84G09, then the bispecific antibody shall be
interpreted as not including a mAb?* format wherein the Fcab
has binding affinity to LAG3.

[0683] In one embodiment, the bispecific antibody has a
FIT-Ig format which comprises a full antibody (e.g. an
antibody comprising a light chain comprising a V; and CL.
and a heavy chain comprising V, Cgl, C42 and C.3)
which binds hPD-L.1 (optionally wherein the antibody has a
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structure as defined in any one of concepts 1 to 40, or
wherein the antibody has a sequence—including CDRs and
variable regions—as defined in Aspect 1a hereinbelow) and
a Fab which binds TIGIT (optionally wherein the TIGIT Fab
has a sequence—including CDRs and variable regions—as
defined in Aspect la hereinbelow). In one embodiment, the
bispecific antibody has a FIT-Ig format which comprises a
full antibody (e.g. an antibody comprising a light chain
comprising a V; and CL and a heavy chain comprising V,
CH,, CH, and CH;) which binds TIGIT (optionally wherein
the TIGIT antibody has a sequence—including CDRs and
variable regions—as defined in Aspect 1a hereinbelow) and
a Fab which binds hPD-L1 (optionally wherein the antibody
has a structure as defined in any one of concepts 1 to 40, or
wherein the antibody has a sequence—including CDRs and
variable regions—as defined in Aspect la hereinbelow). In
one embodiment, the FIT-Ig is effector-enabled (e.g. as
described in any of concepts 30 to 32). In another embodi-
ment, the FIT-Ig is effector-disabled (e.g. is an IgG4 format,
or as described in any of concepts 30 or 31).

[0684] In one embodiment, the bispecific antibody has a
FIT-Ig format which comprises a full antibody (e.g. an
antibody comprising a light chain comprising a V; and CL.
and a heavy chain comprising V,, Cgl, C42 and C.3)
which binds hPD-L.1 (optionally wherein the antibody has a
structure as defined in any one of concepts 1 to 40, or
wherein the antibody has a sequence—including CDRs and
variable regions—as defined in Aspect 1a hereinbelow) and
a Fab which binds LAG3 (optionally wherein the LAG3 Fab
has a sequence—including CDRs and variable regions—as
defined in Aspect la hereinbelow). In one embodiment, the
bispecific antibody has a FIT-Ig format which comprises a
full antibody (e.g. an antibody comprising a light chain
comprising a V; and CL and a heavy chain comprising V,,
CH,, CH, and CH,) which binds LAG3 (optionally wherein
the LAG3 antibody has a sequence—including CDRs and
variable regions—as defined in Aspect 1a hereinbelow) and
a Fab which binds hPD-L1 (optionally wherein the antibody
has a structure as defined in any one of concepts 1 to 40, or
wherein the antibody has a sequence—including CDRs and
variable regions—as defined in Aspect la hereinbelow). In
one embodiment, the FIT-Ig is effector-enabled (e.g. as
described in any of concepts 30 to 32). In another embodi-
ment, the FIT-Ig is effector-disabled (e.g. is an IgG4 format,
or as described in any of concepts 30 or 31).

Concept 41. An antibody or fragment as defined in any
preceding concept for use in treating or preventing a hPD-
L1-mediated disease or condition, e.g. selected from neo-
plastic or non-neoplastic disease, chronic viral infections,
and malignant tumours, such as melanoma, Merkel cell
carcinoma, non-small cell lung cancer (squamous and non-
squamous), renal cell cancer, bladder cancer, head and neck
squamous cell carcinoma, mesothelioma, virally induced
cancers (such as cervical cancer and nasopharyngeal can-
cer), soft tissue sarcomas, haematological malignancies such
as Hodgkin’s and non-Hodgkin’s disease and diffuse large
B-cell lymphoma). (for example melanoma, Merkel cell
carcinoma, non-small cell lung cancer (squamous and non-
squamous), renal cell cancer, bladder cancer, head and neck
squamous cell carcinoma and mesothelioma or for example
virally induced cancers (such as cervical cancer and naso-
pharyngeal cancer) and soft tissue sarcomas).

Concept 42. Use of an antibody or fragment as defined in
any one of concepts 1 to 40 in the manufacture of a
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medicament for administration to a human for treating or
preventing a hPD-L.1 mediated disease or condition in the
human, e.g. selected from neoplastic or non-neoplastic dis-
ease, chronic viral infections, and malignant tumours, such
as melanoma, Merkel cell carcinoma, non-small cell lung
cancer (squamous and non-squamous), renal cell cancer,
bladder cancer, head and neck squamous cell carcinoma,
mesothelioma, virally induced cancers (such as cervical
cancer and nasopharyngeal cancer), soft tissue sarcomas,
haematological malignancies such as Hodgkin’s and non-
Hodgkin’s disease and diffuse large B-cell lymphoma (for
example melanoma, Merkel cell carcinoma, non-small cell
lung cancer (squamous and non-squamous), renal cell can-
cer, bladder cancer, head and neck squamous cell carcinoma
and mesothelioma or for example virally induced cancers
(such as cervical cancer and nasopharyngeal cancer) and soft
tissue sarcomas).

Concept 43. A method of treating or preventing a hPD-L.1
mediated disease or condition, e.g. selected from neoplastic
or non-neoplastic disease, chronic viral infections, and
malignant tumours, such as melanoma, Merkel cell carci-
noma, non-small cell lung cancer (squamous and non-
squamous), renal cell cancer, bladder cancer, head and neck
squamous cell carcinoma, mesothelioma, virally induced
cancers (such as cervical cancer and nasopharyngeal can-
cer), soft tissue sarcomas, haematological malignancies such
as Hodgkin’s and non-Hodgkin’s disease and diffuse large
B-cell lymphoma (for example melanoma, Merkel cell car-
cinoma, non-small cell lung cancer (squamous and non-
squamous), renal cell cancer, bladder cancer, head and neck
squamous cell carcinoma and mesothelioma or for example
virally induced cancers (such as cervical cancer and naso-
pharyngeal cancer) and soft tissue sarcomas) in a human,
comprising administering to said human a therapeutically
effective amount of an antibody or fragment as defined in
any one of concepts 1 to 40, wherein the hPD-L.1 mediated
disease or condition is thereby treated or prevented.

[0685] In any of concepts 41 to 43, the hPD-L.1 mediated
disease may be any of those as described herein. In one
embodiment, in any of concepts 41 to 43, the hPD-L1
mediated disease is a virally induced cancer, such as cervical
cancer and nasopharyngeal cancer, for example cervical
cancers caused by HPV infection. In one embodiment, in
any of concepts 41 to 43, the hPD-L.1 mediated disease is a
chronic viral infection. In one embodiment, in any of
concepts 41 to 43, the hPD-L1 mediated disease is a
neoplastic disease. In one embodiment, in any of concepts
41 to 43, the hPD-L1 mediated disease is a non-neoplastic
disease. In one embodiment, in any of concepts 41 to 43, the
hPD-L.1 mediated disease is a malignant tumour. In one
embodiment, in any of concepts 41 to 43, the hPD-L1
mediated disease is a cancer which is known to be respon-
sive to PD-L1 therapy, such as melanoma, Merkel cell
carcinoma, non-small cell lung cancer (squamous and non-
squamous), renal cell cancer, bladder cancer, head and neck
squamous cell carcinoma, mesothelioma. In one embodi-
ment, in any of concepts 41 to 43, the hPD-L.1 mediated
disease is a cancer which is a soft tissue sarcoma.
Concept 44. The antibody or fragment according to concept
41, the use according to concept 42 or the method according
to concept 43, wherein the hPD-L.1-mediated disease or
condition is cancer.

[0686] Concept 44a. The antibody or fragment according
to concept 41, the use according to concept 42 or the method
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according to concept 43, wherein the hPD-L1-mediated
disease or condition is a neurodegenerative disease, disorder
or condition, optionally wherein the neurodegenerative dis-
ease, disorder or condition is selected from Alzheimer’s
disease, amyotrophic lateral sclerosis, Parkinson’s disease,
Huntington’s disease, primary progressive multiple sclero-
sis, secondary progressive multiple sclerosis, corticobasal
degeneration, Rett syndrome, a retinal degeneration disorder
selected from age-related macular degeneration and retinitis
pigmentosa; anterior ischemic optic neuropathy, glaucoma,
uveitis, depression, trauma-associated stress or post-trau-
matic stress disorder, frontotemporal dementia, Lewy body
dementias, mild cognitive impairments, posterior cortical
atrophy, primary progressive aphasia and progressive supra-
nuclear palsy or aged-related dementia, in particular
Alzheimer’s disease, amyotrophic lateral sclerosis, Parkin-
son’s disease and Huntington’s disease, and e.g. Alzheim-
er’s disease.

[0687] In concept 44a, the therapeutically -effective
amount of an antibody or fragment may comprise an anti-
gen-binding site that specifically binds PD-L1, e.g. hPD-L.1.

[0688] In one embodiment, the antigen-binding site spe-
cifically binds PD-L.1, e.g. hPD-L1. In one embodiment, the
PD-L1 antigen-binding site comprises the CDRH1, CDRH2,
CDR3, CDRL1, CDRL2 and CDRL3, or the V,,, or the V,
or the V, and V, region from any one of the anti-PD-L.1
antibodies selected from atezolizumab (Roche), avelumab
(Merck), BMS-936559/MDX-1105 (BMS), durvalumab/
Medi4736 (Medimmune), KN-035, CA-170, FAZ-053
M7824, ABBV-368, LY-3300054, GNS-1480, YW243.55.
S70, REGN3504 and any of the PD-L1 antibodies disclosed
in W02017/034916, W02017/020291, W02017/020858,

W02017/020801, WO2016/111645, W0O2016/197367,
W02016/061142, W02016/149201, W02016/000619,
W02016/160792, W02016/022630, W0O2016/007235,
WO02015/179654, WO02015/173267, W0O2015/181342,
W02015/109124, WO02015/112805, WO2015/061668,
W02014/159562, W02014/165082, W(02014/100079,
W02014/055897, W02013/181634, WO2013/173223,
WO02013/079174, W02012/145493, W02011/066389,

W02010/077634, W(02010/036959, WO02010/089411 or
WO02007/005874, which antibodies and sequences are
incorporated herein by reference.

[0689] In another embodiment of concept 44a, the PD-L.1
antigen-binding site comprises the CDRHI1, CDRH2,
CDR3, CDRL1, CDRL2 and CDRL3, or the V,,, or the V,
or the V, and V, region from any one of the anti-PD-L.1
antibodies selected from an anti-PD-L1 antibody disclosed
herein, particularly the anti-PD-I.1 antibody clones dis-
closed in concepts 16a through 161, and more particularly
anti-PD-L.1 antibody clone 84G09.

[0690] In another embodiment of concept 44a, the PD-L.1
antigen-binding site comprises the CDRHI1, CDRH2,
CDR3, CDRLI1, CDRL2 and CDRL3, or the V,, or the V,
or the V and V; region from anti-PD-L1 antibody clone
84G09 and the hPD-L1-mediated disease or condition is
Alzheimer’s disease.

Concept 45. The antibody or fragment, the use or the method
according to concept 44, wherein the cancer is selected from
melanoma, Merkel cell carcinoma, non-small cell lung can-
cer (squamous and non-squamous), renal cell cancer, blad-
der cancer, head and neck squamous cell carcinoma and
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mesothelioma or is selected from virally induced cancers
(such as cervical cancer and nasopharyngeal cancer) and soft
tissue sarcomas.

Concept 46. The antibody or fragment, use or the method
according to any one of concepts 41 to 45, further compris-
ing administering to the human a further therapy, for
example a further therapeutic agent, optionally wherein the
further therapeutic agent is independently selected from the
group consisting of:

[0691] a. other immune checkpoint inhibitors (such as
anti-TIM-3 antibodies, anti-CTLA-4 antibodies, anti-
TIGIT antibodies and anti-.AG-3 antibodies);

[0692] b. immune stimulators (such as anti-OX40 anti-
bodies, anti-GITR antibodies, anti-CD137 antibodies,
anti-ICOS antibodies and anti-CD40 antibodies);

[0693] c. chemokine receptor antagonists (such as
CXCR4, CCR4 and CXCR2);

[0694] d. targeted kinase inhibitors (such as CSF-1R or
VEGFR inhibitors);

[0695] e. angiogenesis inhibitors (such as anti-VEGF-A
or Delta-like Ligand-4);

[0696] f. immune stimulating peptides or chemokines
(such as CXCL9 or CXCL10);

[0697] g. cytokines (such as IL-15 and IL.-21);

[0698] h. bispecific T-cell engagers (BiTEs) having at
least one specificity against CD3 (e.g. CD3/CD19
BiTE),

[0699] 1i. other bi-specific molecules (for example
IL-15-containing molecules targeted towards tumour
associated antigens, for example Epidermal growth
factor receptors such as EGFR, Her-2, New York
Esophageal Cancer-1 (NY-ESO-1), GD2, EpCAM or
Melanoma Associated Antigen-3 (MAGE-A3));

[0700] j. oncolytic viruses (such as HSV virus (option-
ally which secretes GMCSF), Newcastle disease virus
and Vaccinia virus);

[0701] k. vaccination with tumour associated antigens
(such as New York Esophageal Cancer-1 [NY-ESO-1],
Melanoma Associated Antigen-3 [MAGE-3]);

[0702] 1. cell-based therapies (such as chimeric Antigen
Receptor-T-cells (CAR-T) for example expressing anti-
CD19, anti-EpCam or anti-mesothelin);

[0703] m. bi-specific NK cell engagers having a speci-
ficity against an activating MK receptor such as
NKG2D or CD16a; and

[0704] n. adoptive transfer of tumour specific T-cells or
LAK cells,

or optionally wherein the further therapy is chemotherapy,
radiotherapy and surgical removal of tumours.

[0705] Radiotherapy may be single dose or in fractionated
doses, either delivered to affected tissues directly or to the
whole body.

[0706] Chemotherapeutic agents may any as described
hereinabove, in particular, agents that induce immunogenic
cell death, for example platinum therapies, such as oxalipla-
tin. In one embodiment, the chemotherapy is a standard of
care cytotoxic chemotherapy for the cancer being treated.
[0707] In this aspect, the bispecific molecules include
“bispecific antibodies” and antibody fusion proteins, includ-
ing those formats and molecules described in concepts 37 to
40.

[0708] The antibodies may be any of the sequences or
antibodies described in arrangement 5, 5a or detailed in
Aspect la.
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[0709] The further therapeutic agents of this concept may
be delivered by any method, which methods are well-known
to those skilled in the art. For example, the further thera-
peutic agents may be delivered orally, systemically or
locally (to the tumour environment). In one embodiment, the
further therapeutic agent is delivered orally. In one embodi-
ment, the further therapeutic agent is delivered systemically
(e.g. intravenously). In one embodiment, the further thera-
peutic agent is delivered locally to the tumour environment.
[0710] Compositions and routes of administration are
described in more detail hereinbelow.

Concept 47. The antibody or fragment, use or the method
according to concept 46, wherein the further therapeutic
agent is administered sequentially or simultaneously with
the anti-hPD-L1 antibody or fragment.

Concept 48. A pharmaceutical composition comprising an
antibody of fragment as defined in any one of concepts 1 to
40 and a pharmaceutically acceptable excipient, diluent or
carrier and optionally further comprising a further therapeu-
tic agent independently selected from the group consisting
of:

[0711] a) other immune checkpoint inhibitors (such as
anti-TIM-3 antibodies, anti-CTLLA-4 antibodies, anti-
TIGIT antibodies and anti-LAG-3 antibodies);

[0712] b) immune stimulators (such as anti-OX40 anti-
bodies, anti-GITR antibodies, anti-CD137 antibodies,
anti-ICOS antibodies and anti-CD40 antibodies);

[0713] c¢) chemokine receptor antagonists (such as
CXCR4, CCR4 and CXCR2);,

[0714] d) targeted kinase inhibitors (such as CSF-1R or
VEGFR inhibitors);

[0715] e) angiogenesis inhibitors (such as anti-VEGF-A
or Delta-like Ligand-4);

[0716] 1) immune stimulating peptides or chemokines
(such as CXCL9 or CXCL10);

[0717] g) cytokines (such as I.-15 and IL.-21);

[0718] h) bispecific T-cell engagers (BiTEs) having at
least one specificity against CD3 (e.g. CD3/CD19
BiTE),

[0719] i) other bi-specific molecules (for example
IL-15-containing molecules targeted towards tumour
associated antigens, for example Epidermal growth
factor receptors such as EGFR, Her-2, New York
Esophageal Cancer-1 (NY-ESO-1), GD2, EpCAM or
Melanoma Associated Antigen-3 (MAGE-A3));

[0720] j) oncolytic viruses (such as HSV virus (option-
ally which secretes GMCSF), Newcastle disease virus
and Vaccinia virus);

[0721] k) vaccination with tumour associated antigens
(such as New York Esophageal Cancer-1 [NY-ESO-1],
Melanoma Associated Antigen-3 [MAGE-3]);

[0722] 1) cell-based therapies (such as chimeric Antigen
Receptor-T-cells (CAR-T) for example expressing anti-
CD19, anti-EpCam or anti-mesothelin);

[0723] m) bi-specific NK cell engagers having a speci-
ficity against an activating MK receptor such as
NKG2D or CD16a; and

[0724] n) adoptive transfer of tumour specific T-cells or
LAK cells.

[0725] Pharmaceutical formulations are well-known to
those skilled in the art. In one embodiment, the antibody or
fragment is administered intravenously. In one embodiment,
the antibody or fragment is administered subcutaneously.
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[0726] In an example, an antibody or fragment as dis-
closed herein is contained in a medical container, e.g. a vial,
syringe, IV container or an injection device (such as an
intraocular or intravitreal injection device). In an example,
the antibody or fragment is in vitro, for example, in a sterile
container.

[0727] In one embodiment, the composition is formulated
in accordance with routine procedures as a pharmaceutical
composition adapted for intravenous administration to
human beings. Typically, compositions for intravenous
administration are solutions in sterile isotonic aqueous buf-
fer. Where necessary, the composition may also include a
solubilizing agent and a local anesthetic such as lignocamne
to ease pain at the site of the injection. Such compositions,
however, may be administered by a route other than intra-
venous.

[0728] Generally, the ingredients of compositions are sup-
plied either separately or mixed together in unit dosage
form, for example, as a dry lyophilized powder or water free
concentrate in a hermetically sealed container such as an
ampoule or sachette indicating the quantity of active agent.
Where the composition is to be administered by infusion, it
can be dispensed with an infusion bottle containing sterile
pharmaceutical grade water or saline. Where the composi-
tion is administered by injection, an ampoule of sterile water
for injection or saline can be provided so that the ingredients
may be mixed prior to administration.

[0729] In this aspect, the bispecific molecules include
“bispecific antibodies” and antibody fusion proteins, includ-
ing those formats and molecules described in concepts 37 to
40.

[0730] The further therapeutic agents of this concept may
be delivered by any method, which methods are well-known
to those skilled in the art. For example, the further thera-
peutic agents may be delivered orally, systemically or
locally (to the tumour environment). In one embodiment, the
further therapeutic agent is delivered orally. In one embodi-
ment, the further therapeutic agent is delivered systemically
(e.g. intravenously). In one embodiment, the further thera-
peutic agent is delivered locally to the tumour environment.

[0731] The antibodies may have any of the sequences or
may be any of the antibodies described in arrangement 5, Sa
or detailed in aspect la.

Concept 49. A pharmaceutical composition according to
concept 48, or a kit comprising a pharmaceutical composi-
tion as defined in concept 48, wherein the composition is for
treating and/or preventing a hPD-L1-mediated condition or
disease, e.g. selected from neoplastic or non-neoplastic
disease, chronic viral infections, and malignant tumours,
such as melanoma, Merkel cell carcinoma, non-small cell
lung cancer (squamous and non-squamous), renal cell can-
cer, bladder cancer, head and neck squamous cell carcinoma,
mesothelioma, virally induced cancers (such as cervical
cancer and nasopharyngeal cancer), soft tissue sarcomas,
haematological malignancies such as Hodgkin’s and non-
Hodgkin’s disease, diffuse large B-cell lymphoma.

Concept 50. A pharmaceutical composition according to
concept 48 or concept 49 in combination with, or kit
according to concept 49 comprising, a label or instructions
for use to treat and/or prevent said disease or condition in a
human; optionally wherein the label or instructions comprise
a marketing authorisation number (e.g. an FDA or EMA
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authorisation number); optionally wherein the kit comprises
an IV or injection device that comprises the antibody or
fragment.

Concept 51. A method of modulating PD-1/PD-L.1 interac-
tion in a patient, comprising administering an effective
amount of an antibody or fragment as defined in any one of
concepts 1 to 40 to said patient.

[0732] Inanother embodiment, there is provided a method
of modulating CD80/PD-L1 interaction in a patient, com-
prising administering an effective amount of an antibody or
fragment as defined in any one of concepts 1 to 40 to said
patient. In another embodiment, the antibody or fragment
modulates CD80/PD-L1 interaction, but does not modulate
PD-1/PD-L1 interaction. In another embodiment, the anti-
body or fragment blocks CD80/PD-L.1 interaction, but does
not block PD-1/PD-L1 interaction. In another embodiment,
the antibody or fragment inhibits CD80/PD-L1 interaction,
but does not inhibit PD-1/PD-L1 interaction.

Concept 52. A method of inhibiting PD-L.1 activity in a
patient, comprising administering an effective amount of an
antibody or fragment as defined in any one of concepts 1 to
40 to said patient.

[0733] In one embodiment, the antibody or fragment
blocks or inhibits PD-1 binding to PD-L1. In one embodi-
ment, the antibody or fragment blocks or inhibits CD80
binding to PD-L1.

Concept 53. A method of treating a proliferative disease in
an animal (e.g. a human), comprising administering an
effective amount of an antibody or fragment as defined in
any one of concepts 1 to 40 to said patient.

[0734] Proliferative diseases may be any as described
elsewhere herein.

Concept 54. A method of detecting PD-L.1 expression in a
sample, comprising contacting the sample with an antibody
or fragment as defined in any one of concepts 1 to 40.
Concept 55. A method comprising contacting a biological
sample with an antibody or fragment as defined in any one
of concepts 1 to 40 to form a complex with PD-L.1 present
in the sample and measuring the presence, absence or level
of the complex in the biological sample.

Concept 56. The method according to concept 55, wherein
the presence, absence and/or level of PD-L.1 expression is
detected prior to treatment and a high level of surface
expressed PD-L.1 is indicative of successful treatment.
Concept 57. The method according to concept 55, wherein
the presence, absence and/or level of PD-L.1 expression is
detected during treatment as an early response biomarker.
Concept 58. The method according to concept 55 or concept
57, wherein the presence, absence and/or level of PD-L1
expression is detected during or after treatment to help
determine one or more of: whether treatment has been
successful, whether treatment should continue, and/or
whether treatment should be modified.

Concept 59. The method according to any one of concepts
55 to 58, wherein therapy comprises treatment with an
anti-PD-L.1 antibody, optionally as defined in any one of
concepts 1 to 40.

Concept 60. A method for monitoring therapy efficacy, the
method comprising detecting expression of surface
expressed PD-L.1 in a patient prior to therapy, and during or
after therapy, wherein an antibody or fragment as defined in
any one of concepts 1 to 40 is used to detect expression of
surface expressed PD-L1.
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Concept 61. The method according to concept 60, wherein
surface expressed PD-L1 expression is detected in vivo.
Concept 62. The method according to concept 60, wherein
surface expressed PD-L1 expression is detected in a tissue
sample in vitro.

Concept 63. A method for identifying binding partners for
PD-L1, the method comprising immunoprecipitating an
intact protein complex comprising PD-L.1 using an antibody
or fragment as defined in any one of concepts 1 to 40.
Concept 64. A method of diagnosing a disease in a human
subject associated with altered PD-L.1 expression compris-
ing the steps of contacting a biological sample from the
human subject with an antibody as defined in concepts 1 to
40 to form a complex between the antibody and PD-L1
present in the sample; and detecting the amount of the
complex.

Concept 65. A nucleic acid that encodes the CDRH3 of an
antibody or fragment as defined in any one of concepts 1 to
40.

[0735] Concept 65a. There is also provided a nucleic acid
that encodes the CDRH2 of an antibody or fragment as
defined in any one of concepts 1 to 40.

[0736] Concept 65b. There is also provided a nucleic acid
that encodes the CDRH1 of an antibody or fragment as
defined in any one of concepts 1 to 40.

[0737] Concept 65c. There is also provided a nucleic acid
that encodes the CDRL1 of an antibody or fragment as
defined in any one of concepts 1 to 40.

[0738] Concept 65d. There is also provided a nucleic acid
that encodes the CDRL2 of an antibody or fragment as
defined in any one of concepts 1 to 40.

[0739] Concept 65e. There is also provided a nucleic acid
that encodes the CDRL3 of an antibody or fragment as
defined in any one of concepts 1 to 40.

[0740] In one embodiment, the nucleic acid is an isolated
and purified nucleic acid.

Concept 66. A nucleic acid that encodes a V,; domain and/or
a V; domain of an antibody or fragment as defined in any
one of concepts 1 to 40.

[0741] The V,, and V; domain nucleic acid sequences of
the invention are provided in the sequence listing. In one
embodiment, the nucleic acid sequence is at least 70%
identical to the specified Seq ID No. In one embodiment, the
nucleic acid sequence is at least 75% identical to the
specified Seq ID No. In one embodiment, the nucleic acid
sequence is at least 95% identical to the specified Seq ID No.
In one embodiment, the nucleic acid sequence is at least
96% identical to the specified Seq ID No. In one embodi-
ment, the nucleic acid sequence is at least 97% identical to
the specified Seq ID No. In one embodiment, the nucleic
acid sequence is at least 98% identical to the specified Seq
ID No. In one embodiment, the nucleic acid sequence is at
least 99% identical to the specified Seq ID No. In one
embodiment, the nucleic acid sequence is at least 99.5%
identical to the specified Seq ID No.

Concept 67. The nucleic acid according to concept 66
comprising a nucleotide sequence that is at least 80%
identical to the sequence of SEQ ID NO:36 and/or SEQ ID
NO:46.

[0742] Concept 67a. A nucleic acid according to concept
66 comprising a nucleotide sequence that is at least 80%
identical to the sequence of SEQ ID NO:16 and/or SEQ ID
NO:26.
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[0743] Concept 67b. A nucleic acid according to concept
66 comprising a nucleotide sequence that is at least 80%
identical to the sequence of SEQ ID NO:61 and/or SEQ ID
NO:71.

[0744] Concept 67¢c. A nucleic acid according to concept
66 comprising a nucleotide sequence that is at least 80%
identical to the sequence of SEQ ID NO:81 and/or SEQ ID
NO:91.

[0745] Concept 67d. A nucleic acid according to concept
66 comprising a nucleotide sequence that is at least 80%
identical to the sequence of SEQ ID NO:101 and/or SEQ ID
NO:111.

[0746] Concept 67e. A nucleic acid according to concept
66 comprising a nucleotide sequence that is at least 80%
identical to the sequence of SEQ ID NO:121 and/or SEQ ID
NO:131.

[0747] Concept 67f. A nucleic acid according to concept
66 comprising a nucleotide sequence that is at least 80%
identical to the sequence of SEQ ID NO:161 and/or SEQ ID
NO:171.

[0748] Concept 67g. A nucleic acid according to concept
66 comprising a nucleotide sequence that is at least 80%
identical to the sequence of SEQ ID NO:181 and/or SEQ ID
NO:191.

[0749] Concept 67h. A nucleic acid according to concept
66 comprising a nucleotide sequence that is at least 80%
identical to the sequence of SEQ ID NO:141 and/or SEQ ID
NO:151.

[0750] Concept 67i. A nucleic acid according to concept
66 comprising a nucleotide sequence that is at least 80%
identical to the sequence of SEQ ID NO:247 and/or SEQ ID
NO:257.

[0751] Concept 67j. A nucleic acid according to concept
66 comprising a nucleotide sequence that is at least 80%
identical to the sequence of SEQ ID NO:267 and/or SEQ ID
NO:277.

[0752] Concept 67k. A nucleic acid according to concept
66 comprising a nucleotide sequence that is at least 80%
identical to the sequence of SEQ ID NO:287 and/or SEQ ID
NO:297.

[0753] Concept 671. A nucleic acid according to concept
66 comprising a nucleotide sequence that is at least 80%
identical to the sequence of SEQ ID NO:352 and/or SEQ ID
NO:362.

[0754] In one embodiment, the nucleic acid sequence is at
least 70% identical to the specified Seq ID No. In one
embodiment, the nucleic acid sequence is at least 75%
identical to the specified Seq ID No. In one embodiment, the
nucleic acid sequence is at least 95% identical to the
specified Seq ID No. In one embodiment, the nucleic acid
sequence is at least 96% identical to the specified Seq ID No.
In one embodiment, the nucleic acid sequence is at least
97% identical to the specified Seq ID No. In one embodi-
ment, the nucleic acid sequence is at least 98% identical to
the specified Seq ID No. In one embodiment, the nucleic
acid sequence is at least 99% identical to the specified Seq
ID No. In one embodiment, the nucleic acid sequence is at
least 99.5% identical to the specified Seq ID No.

Concept 68. A nucleic acid that encodes a heavy chain or a
light chain of an antibody as defined in any one of concepts
1 to 40.

Concept 69. A vector comprising the nucleic acid of any one
of concepts 65 to 68; optionally wherein the vector is a CHO
or HEK293 vector.



US 2023/0192847 Al

Concept 70. A host comprising the nucleic acid of any one
of concepts 65 to 68 or the vector of concept 69.

3. Immunocytokines

[0755] The inventors have described immunocytokines
which comprise an antibody which binds to an immune
checkpoint inhibitor, such as PD-L1 fused to either the
N-terminus or C-terminus of the heavy chain or the light
chain (for example, the C-terminus of the heavy or light
chain, and in particular the light chain). The immunocyto-
kines comprise a cytokine molecule, which may be IL.-2 or
a variant thereof (including variant having a 1 to 10 amino
acid deletion at the N-terminus). The antibodies as described
hereinabove may be used in any immunocytokine described
herein.

[0756] Without being bound by theory, immunocytokines
of the invention may provide one or more of the following
advantageous properties:

[0757] synergistic activity (by virtue of the therapeutic
activity of antibody Fab portion in combination with
the cytokine)

[0758] improved tumour targeting

[0759] ability to retain effector functions such as CDC,
ADCC and/or ADCP

[0760] reduced off-target effects

[0761] reduced toxicity (e.g. compared to free cytokine
or cytokine when fused to the heavy chain of an
immunocytokine)

[0762] reduced immunogenicity

[0763] lower dose/frequency of dosing, in particular
due to improved half life of light chain cytokine fusions
as compared to heavy chain fusion equivalents

[0764] Specificity for blocking only one of the ligands
of PD-L1 (e.g. blocks CD80/PD-L1 interaction, but not
PD-1/PD-L1 interaction)

[0765] Solubility

[0766] Stability

[0767] Ease of formulation

[0768] Frequency of dosing and/or route of administra-
tion

[0769] Manufacturability (e.g. expression, ease of puri-

fication, isoforms)

[0770] 1DO0S ICK comprises a heavy chain amino acid
sequence of Seq ID No:299, and a light chain amino acid
sequence of Seq ID No:300. The light chain comprises a V,
domain comprising the CDRs and V sequence of antibody
1DO0S5 described hereinabove, fused at the heavy chain to full
length, wild-type, human IL-2 cytokine. It does not contain
a linker peptide. The heavy chain comprises a V,, domain
comprising the CDRs and V, sequence of antibody 1D05
described hereinabove, fused to a disabled IgG constant
region (Seq ID No:205).

[0771] 1DO0S D5-9 ICK comprises a heavy chain compris-
ing a V, region amino acid sequence of Seq ID No:33
(comprising the CDRs of 1D05 as described hereinabove)
fused to a disabled IgG1 constant region with an amino acid
sequence of Seq ID No:205. The light chain comprises a V.
amino acid sequence of Seq ID No:43 (comprising the
CDRs of 1D05 as described hereinabove) directly fused at
the C-terminus to IL-2 D5-9 (Seq ID No:303), which is
directly fused to amino acids 21 to 133 of hIL.-2 (Seq ID
No:324). 1D05 D1-9 ICK comprises a heavy chain com-
prising a V, region amino acid sequence of Seq

Jun. 22, 2023

[0772] ID No:33 (comprising the CDRs of 1D05 as
described hereinabove) fused to a disabled IgG1 constant
region with an amino acid sequence of Seq ID No:205. The
light chain comprises a V,; amino acid sequence of Seq ID
No:43 (comprising the CDRs of 1D05 as described herein-
above) directly fused at the C-terminus to IL-2 D1-9 (Seq ID
No:304), which is directly fused to amino acids 21 to 133 of
hIL-2 (Seq ID No:324).

[0773] 1DO0S D5-7 ICK comprises a heavy chain compris-
ing a V, region amino acid sequence of Seq ID No:33
(comprising the CDRs of 1D05 as described hereinabove)
fused to a disabled IgG1 constant region with an amino acid
sequence of Seq ID No:205. The light chain comprises a V,
amino acid sequence of Seq ID No:43 (comprising the
CDRs of 1D05 as described hereinabove) directly fused at
the C-terminus to IL-2 D5-7 (Seq ID No:305), which is
directly fused to amino acids 21 to 133 of hIL.-2 (Seq ID
No:324).

[0774] 1DO0S D1 ICK comprises a heavy chain comprising
a V,, region amino acid sequence of Seq ID No:33 (com-
prising the CDRs of 1D0S5 as described hereinabove) fused
to a disabled IgGl constant region with an amino acid
sequence of Seq ID No:205. The light chain comprises a V,
amino acid sequence of Seq ID No:43 (comprising the
CDRs of 1D05 as described hereinabove) directly fused at
the C-terminus to IL-2 D1 (Seq ID No:306), which is
directly fused to amino acids 21 to 133 of hIL.-2 (Seq ID
No:324).

[0775] 1DO0S D1-2 ICK comprises a heavy chain compris-
ing a V, region amino acid sequence of Seq ID No:33
(comprising the CDRs of 1D05 as described hereinabove)
fused to a disabled IgG1 constant region with an amino acid
sequence of Seq ID No:205. The light chain comprises a V,
amino acid sequence of Seq ID No:43 (comprising the
CDRs of 1D05 as described hereinabove) directly fused at
the C-terminus to IL-2 D1-2 (Seq ID No:307), which is
directly fused to amino acids 21 to 133 of hIL.-2 (Seq ID
No:324).

[0776] 1DO0S D1-3 ICK comprises a heavy chain compris-
ing a V, region amino acid sequence of Seq ID No:33
(comprising the CDRs of 1D05 as described hereinabove)
fused to a disabled IgG1 constant region with an amino acid
sequence of Seq ID No:205. The light chain comprises a V,
amino acid sequence of Seq ID No:43 (comprising the
CDRs of 1D05 as described hereinabove) directly fused at
the C-terminus to IL-2 D1-3 (Seq ID No:308), which is
directly fused to amino acids 21 to 133 of hIL.-2 (Seq ID
No:324).

[0777] 1DO0S D1-4 ICK comprises a heavy chain compris-
ing a V, region amino acid sequence of Seq ID No:33
(comprising the CDRs of 1D05 as described hereinabove)
fused to a disabled IgG1 constant region with an amino acid
sequence of Seq ID No:205. The light chain comprises a V,
amino acid sequence of Seq ID No:43 (comprising the
CDRs of 1D05 as described hereinabove) directly fused at
the C-terminus to IL-2 D1-4 (Seq ID No:309), which is
directly fused to amino acids 21 to 133 of hIL.-2 (Seq ID
No:324).

[0778] 1DO0S D1-5 ICK comprises a heavy chain compris-
ing a V, region amino acid sequence of Seq ID No:33
(comprising the CDRs of 1D05 as described hereinabove)
fused to a disabled IgG1 constant region with an amino acid
sequence of Seq ID No:205. The light chain comprises a V,
amino acid sequence of Seq ID No:43 (comprising the
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CDRs of 1D05 as described hereinabove) directly fused at
the C-terminus to IL-2 D1-5 (Seq ID No:310), which is
directly fused to amino acids 21 to 133 of hIL.-2 (Seq ID
No:324).

[0779] 1DO0S D1-6 ICK comprises a heavy chain compris-
ing a V, region amino acid sequence of Seq ID No:33
(comprising the CDRs of 1D05 as described hereinabove)
fused to a disabled IgG1 constant region with an amino acid
sequence of Seq ID No:205. The light chain comprises a V.
amino acid sequence of Seq ID No:43 (comprising the
CDRs of 1D05 as described hereinabove) directly fused at
the C-terminus to IL-2 D1-6 (Seq ID No:311), which is
directly fused to amino acids 21 to 133 of hIL.-2 (Seq ID
No:324).

[0780] 1DO0S D1-7 ICK comprises a heavy chain compris-
ing a V, region amino acid sequence of Seq ID No:33
(comprising the CDRs of 1D05 as described hereinabove)
fused to a disabled IgG1 constant region with an amino acid
sequence of Seq ID No:205. The light chain comprises a V.
amino acid sequence of Seq ID No:43 (comprising the
CDRs of 1D05 as described hereinabove) directly fused at
the C-terminus to IL-2 D1-7 (Seq ID No:312), which is
directly fused to amino acids 21 to 133 of hIL.-2 (Seq ID
No:324).

[0781] 1DO0S D1-8 ICK comprises a heavy chain compris-
ing a V, region amino acid sequence of Seq ID No:33
(comprising the CDRs of 1D05 as described hereinabove)
fused to a disabled IgG1 constant region with an amino acid
sequence of Seq ID No:205. The light chain comprises a V,
amino acid sequence of Seq ID No:43 (comprising the
CDRs of 1D05 as described hereinabove) directly fused at
the C-terminus to IL-2 D1-8 (Seq ID No:313), which is
directly fused to amino acids 21 to 133 of hIL.-2 (Seq ID
No:324).

[0782] 1DO0S5 D9 ICK comprises a heavy chain comprising
a V region amino acid sequence of Seq ID No:33 (com-
prising the CDRs of 1D05 as described hereinabove) fused
to a disabled IgG1l constant region with an amino acid
sequence of Seq ID No:205. The light chain comprises a V,
amino acid sequence of Seq ID No:43 (comprising the
CDRs of 1D05 as described hereinabove) directly fused at
the C-terminus to IL-2 D9 (Seq ID No:314), which is
directly fused to amino acids 21 to 133 of hIL.-2 (Seq ID
No:324).

[0783] 1D0S D9-8 ICK comprises a heavy chain compris-
ing a V, region amino acid sequence of Seq ID No:33
(comprising the CDRs of 1D05 as described hereinabove)
fused to a disabled IgG1 constant region with an amino acid
sequence of Seq ID No:205. The light chain comprises a V,
amino acid sequence of Seq ID No:43 (comprising the
CDRs of 1D05 as described hereinabove) directly fused at
the C-terminus to IL-2 D9-8 (Seq ID No:315), which is
directly fused to amino acids 21 to 133 of hIL.-2 (Seq ID
No:324).

[0784] 1D0S D9-7 ICK comprises a heavy chain compris-
ing a V, region amino acid sequence of Seq ID No:33
(comprising the CDRs of 1D05 as described hereinabove)
fused to a disabled IgG1 constant region with an amino acid
sequence of Seq ID No:205. The light chain comprises a V,
amino acid sequence of Seq ID No:43 (comprising the
CDRs of 1D05 as described hereinabove) directly fused at
the C-terminus to IL-2 D9-7 (Seq ID No:316), which is
directly fused to amino acids 21 to 133 of hIL.-2 (Seq ID
No:324).
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[0785] 1DO0S D9-6 ICK comprises a heavy chain compris-
ing a V, region amino acid sequence of Seq ID No:33
(comprising the CDRs of 1D05 as described hereinabove)
fused to a disabled IgG1 constant region with an amino acid
sequence of Seq ID No:205. The light chain comprises a V,
amino acid sequence of Seq ID No:43 (comprising the
CDRs of 1D05 as described hereinabove) directly fused at
the C-terminus to IL-2 D9-6 (Seq ID No:317), which is
directly fused to amino acids 21 to 133 of hIL.-2 (Seq ID
No:324).

[0786] 1D0S D9-4 ICK comprises a heavy chain compris-
ing a V, region amino acid sequence of Seq ID No:33
(comprising the CDRs of 1D05 as described hereinabove)
fused to a disabled IgG1 constant region with an amino acid
sequence of Seq ID No:205. The light chain comprises a V,
amino acid sequence of Seq ID No:43 (comprising the
CDRs of 1D05 as described hereinabove) directly fused at
the C-terminus to IL-2 D9-4 (Seq ID No:318), which is
directly fused to amino acids 21 to 133 of hIL.-2 (Seq ID
No:324).

[0787] 1DO0S D9-3 ICK comprises a heavy chain compris-
ing a V, region amino acid sequence of Seq ID No:33
(comprising the CDRs of 1D05 as described hereinabove)
fused to a disabled IgG1 constant region with an amino acid
sequence of Seq ID No:205. The light chain comprises a V,
amino acid sequence of Seq ID No:43 (comprising the
CDRs of 1D05 as described hereinabove) directly fused at
the C-terminus to IL-2 D9-3 (Seq ID No:319), which is
directly fused to amino acids 21 to 133 of hIL.-2 (Seq ID
No:324).

[0788] 1D0S D9-2 ICK comprises a heavy chain compris-
ing a V, region amino acid sequence of Seq ID No:33
(comprising the CDRs of 1D05 as described hereinabove)
fused to a disabled IgG1 constant region with an amino acid
sequence of Seq ID No:205. The light chain comprises a V,
amino acid sequence of Seq ID No:43 (comprising the
CDRs of 1D05 as described hereinabove) directly fused at
the C-terminus to IL-2 D9-2 (Seq ID No:320), which is
directly fused to amino acids 21 to 133 of hIL.-2 (Seq ID
No:324).

[0789] 1DO0S D2-6 ICK comprises a heavy chain compris-
ing a V, region amino acid sequence of Seq ID No:33
(comprising the CDRs of 1D05 as described hereinabove)
fused to a disabled IgG1 constant region with an amino acid
sequence of Seq ID No:205. The light chain comprises a V,
amino acid sequence of Seq ID No:43 (comprising the
CDRs of 1D05 as described hereinabove) directly fused at
the C-terminus to IL-2 D2-6 (Seq ID No:321), which is
directly fused to amino acids 21 to 133 of hIL.-2 (Seq ID
No:324).

[0790] 1DO0S D3-7 ICK comprises a heavy chain compris-
ing a V, region amino acid sequence of Seq ID No:33
(comprising the CDRs of 1D05 as described hereinabove)
fused to a disabled IgG1 constant region with an amino acid
sequence of Seq ID No:205. The light chain comprises a V,
amino acid sequence of Seq ID No:43 (comprising the
CDRs of 1D05 as described hereinabove) directly fused at
the C-terminus to IL-2 D3-7 (Seq ID No:322), which is
directly fused to amino acids 21 to 133 of hIL.-2 (Seq ID
No:324).

[0791] 1DO0S D4-8 ICK comprises a heavy chain compris-
ing a V, region amino acid sequence of Seq ID No:33
(comprising the CDRs of 1D05 as described hereinabove)
fused to a disabled IgG1 constant region with an amino acid
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sequence of Seq ID No:205. The light chain comprises a V,
amino acid sequence of Seq ID No:43 (comprising the
CDRs of 1D05 as described hereinabove) directly fused at
the C-terminus to IL-2 D4-8 (Seq ID No:323), which is
directly fused to amino acids 21 to 133 of hIL.-2 (Seq ID
No:324).

[0792] In any of the ICK constructs above, the IL-2
binding portion may be a variant 1[.-2, in particular an 1L-2
having an R38A mutation (as described in amino acids
21-133 of the variant I[.-2 described as SEQ ID NO:517) or
an R38Q mutation (as described in amino acids 21-133 of
the variant I[.-2 described as SEQ ID NO:518).

[0793] In any of the ICK constructs above, the V; region
of the 1D05 antibody may be exchanged for the V,, region
of mutated 1D05—Heavy Chain mutant 1 (Seq ID No:47),
mutated 1D05—Heavy Chain mutant 2 (Seq ID No:48),
mutated 1D05—Heavy Chain mutant 3 (Seq ID No:49) or
mutated 1D05—Heavy Chain mutant 4 (Seq ID No:342). A
preferred mutated heavy chain V, region of 1D05 is mutated
1D05—Heavy Chain mutant 4 (Seq ID No:342).

[0794] Thus, certain ICK constructs comprise:

[0795] Mutated 1D05—Heavy Chain mutant 4 D5-9 ICK,
which comprises a heavy chain comprising a V region
amino acid sequence of Seq ID No:342 (comprising the
CDRs of mutated 1D05—Heavy Chain mutant 4 as
described herein) fused to a disabled IgG1 constant region
with an amino acid sequence of Seq ID No:205. The light
chain comprises a V; amino acid sequence of Seq ID No:43
(comprising the CDRs of 1D05 as described hereinabove)
directly fused at the C-terminus to IL-2 D5-9 (Seq ID
No0:303), which is directly fused to amino acids 21 to 133 of
hIL-2 (Seq ID No:324).

[0796] Mutated 1D05—Heavy Chain mutant 4 D1-9 ICK,
which comprises a heavy chain comprising a V region
amino acid sequence of Seq ID No:342 (comprising the
CDRs of mutated 1D05—Heavy Chain mutant 4 as
described herein) fused to a disabled IgG1 constant region
with an amino acid sequence of Seq ID No:205. The light
chain comprises a V; amino acid sequence of Seq ID No:43
(comprising the CDRs of 1D05 as described hereinabove)
directly fused at the C-terminus to IL-2 D1-9 (Seq ID
No:304), which is directly fused to amino acids 21 to 133 of
hIL-2 (Seq ID No:324).

[0797] Mutated 1D05—Heavy Chain mutant 4 D1-8 ICK,
which comprises a heavy chain comprising a V region
amino acid sequence of Seq ID No:342 (comprising the
CDRs of mutated 1D05—Heavy Chain mutant 4 as
described herein) fused to a disabled IgG1 constant region
with an amino acid sequence of Seq ID No:205. The light
chain comprises a V; amino acid sequence of Seq ID No:43
(comprising the CDRs of 1D05 as described hereinabove)
directly fused at the C-terminus to IL-2 D1-8 (Seq ID
No:313), which is directly fused to amino acids 21 to 133 of
hIL-2 (Seq ID No:324).

[0798] Mutated 1D05—Heavy Chain mutant 4 D9-7 ICK,
which comprises a heavy chain comprising a V region
amino acid sequence of Seq ID No:342 (comprising the
CDRs of mutated 1D05—Heavy Chain mutant 4 as
described herein) fused to a disabled IgG1 constant region
with an amino acid sequence of Seq ID No:205. The light
chain comprises a V; amino acid sequence of Seq ID No:43
(comprising the CDRs of 1D05 as described hereinabove)
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directly fused at the C-terminus to IL-2 D9-7 (Seq ID
No:316), which is directly fused to amino acids 21 to 133 of
hIL-2 (Seq ID No:324).
[0799] Mutated 1D05—Heavy Chain mutant 4 D9-2 ICK,
which comprises a heavy chain comprising a V, region
amino acid sequence of Seq ID No:342 (comprising the
CDRs of mutated 1D05—Heavy Chain mutant 4 as
described herein) fused to a disabled IgG1 constant region
with an amino acid sequence of Seq ID No:205. The light
chain comprises a V; amino acid sequence of Seq ID No:43
(comprising the CDRs of 1D05 as described hereinabove)
directly fused at the C-terminus to IL-2 D9-2 (Seq ID
No0:320), which is directly fused to amino acids 21 to 133 of
hIL-2 (Seq ID No:324).
[0800] In any of the ICK constructs above, the V, region
of the 1D05 antibody may be exchanged for the V; region
of mutated 1D05—Light Chain mutant 1 (Seq ID No:50),
mutated 1D05—Light Chain mutant 2 (Seq ID No:51) or
mutated 1D05—Light Chain mutant 3 (Seq ID No:298).
[0801] In any of the ICK constructs above, both the V,,
and V; region of the 1D05 antibody may be exchanged for
both the V,, and V, regions of any of the other antibodies
described herein, i.e. 84G09, 411B08, 411C04, 411D07,
385F01, 413D08, 386H03, 389A03, 413G05, 413F09 and
414B06.
[0802] Inany ofthe ICK constructs above, the heavy chain
constant region of Seq ID No:205 may be exchanged for any
of the heavy chain constant regions of Seq ID Nos:193, 195,
197, 199, 203, 205, 340, 524, 526, 528, 530, 532 or 534.
[0803] Immunocytokines may be described in the follow-
ing sentences or aspects. Unless otherwise apparent, the
features of any of the concepts described hereinabove apply
mutatis mutandis to any of the aspects hereinbelow.
Aspect 1. An immunocytokine comprising an immuno-
globulin heavy chain and an immunoglobulin light chain,
wherein the heavy chain comprises in N- to C-terminal
direction:
[0804] a) A V, domain comprising CDRH1, CDRH2
and CDRH3; and
[0805] D) A heavy chain constant region;
[0806] and wherein the light chain comprises in N- to
C-terminal direction:
[0807] c) A V, domain comprising CDRL1, CDRL2
and CDRL3;

[0808] d) A light chain constant region, (C;);
[0809] e) Optionally, a linker, (L); and
[0810] 1) An IL-2 cytokine;

[0811] wherein the V, domain and V; domain are
comprised by an antigen-binding site that specifically
binds to hPD-L.1 as defined by Seq ID No:1, and
competes for binding to said hPD-L1 with the antibody
1D05; and

[0812] wherein the immunocytokine comprises a V
domain which comprises a CDRH3 comprising the
motif X,GSGX,YGX,X,FD (SEQ ID NO: 753),
wherein X, X, and X; are independently any amino
acid, and X, is either present or absent, and if present,
may be any amino acid.

[0813] In the aspects described herein, CDR sequences
may be determined according to any method known to those
skilled in the art, such as using the Kabat method, the IMGT
method or the Chothia method, each of which are described
in more detail herein. In one embodiment, the CDR regions
are human CDR regions.
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[0814] In addition to the CDR regions, the V, and/or V,
domains may further comprise framework regions, such as
FW1,FW2 and FW3. The V, and/or V; domains may be of
any origin described herein, and may be for example, fully
human, humanised, murine or camelid. In one embodiment,
the Vand/or V, domains are human V and/or V, domains.
CDRs may be of a non-human origin (e.g. mouse origin) and
be grafted onto human framework regions. In another
embodiment, the CDRs are synthetic.

[0815] In another embodiment, V, regions may be
selected from the group consisting of an antibody variable
domain (e.g. a V; or a V,, an antibody single variable
domain (domain antibody or dAb), a camelid V; antibody
single variable domain, a shark immunoglobulin single
variable domain (NARV), a Nanobody™ or a camelised V,
single variable domain); a T-cell receptor binding domain;
an immunoglobulin superfamily domain; an agnathan vari-
able lymphocyte receptor; a fibronectin domain (e.g. an
Adnectin™); an antibody constant domain (e.g. a CH,
domain, e.g. a CH, and/or CH; of an Fcab™) wherein the
constant domain is not a functional CH, domain; an scFv; an
(scFv)2; an sc-diabody; an scFab; a centyrin and an epitope
binding domain derived from a scaffold selected from
CTLA-4 (Evibody™); a lipocalin domain; Protein A such as
Z-domain of Protein A (e.g. an Affibody™ or SpA); an
A-domain (e.g. an Avimer™ or Maxibody™); a heat shock
protein (such as and epitope binding domain derived from
GroEI and GroES); a transferrin domain (e.g. a trans-body);
ankyrin repeat protein (e.g. a DARPIn™); peptide aptamer;
C-type lectin domain (e.g. Tetranectin™); human y-crystal-
lin or human ubiquitin (an affilin); a PDZ domain; scorpion
toxin; and a kunitz type domain of a human protease
inhibitor.

[0816] The constant region comprises at least two heavy
chain constant region domains selected from CH,, CH,,
CH; and CH,. In one embodiment, the constant region
comprises (or consists of) a CH,; domain and a CH2 domain.
In one embodiment, the constant region comprises (or
consists of) a CH; domain, a hinge region and a CH,
domain. In one embodiment, the constant region comprises
(or consists of) a CH; domain and a CH; domain, and
optionally a hinge region. In one embodiment, the constant
region comprises (or consists of) a CH; domain and a CH4
domain, and optionally a hinge region. In one embodiment,
the constant region comprises (or consists of) a CH,; domain,
a CH, domain and a CH; domain, and optionally a hinge
region. In one embodiment, the constant region comprises
(or consists of) a CH; domain, a CH, domain and a CH,
domain, and optionally a hinge region. In one embodiment,
the constant region comprises (or consists of) a CH; domain,
a CH; domain and a CH, domain, and optionally a hinge
region. In one embodiment, the constant region comprises
(or consists of) a full constant region.

[0817] The constant region may be of any isotype
described herein, e.g. IgA, IgD, IgE, 1gG, and IgM. In one
embodiment, the constant region is of any origin described
herein, and may be for example, human, murine or camelid.
In one embodiment, the constant region is a (full) human
constant region. In one embodiment, the constant region is
a human IgG constant region. In one embodiment, the
constant region is a (full) human IgG1 constant region. In
one embodiment, the constant region is an effector null (full)
human IgG1 constant region. In one embodiment, the con-
stant region has CDC and/or ADCC and/or ADCP activity.
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In one embodiment, the constant region is engineered to
enhance the CDC and/or ADCC and/or ADCP activity. The
constant region may be any of the constant regions described
in concepts 30 to 32 hereinabove.

[0818] The light chain constant region may be a kappa or
lambda light chain constant region. The light chain constant
region may be as described in concept 28 hereinabove.

[0819] An IL-2 cytokine is a cytokine molecule which
confers IL.-2 activity on one or both of the intermediate
affinity 1L.-2 Receptor (af) and the high affinity 1[.-2 recep-
tor (afy). An IL-2 cytokine includes variant IL-2 cytokines.
An IL-2 cytokine may be of human origin or of non-human
origin, for example of a non-human mammal, including, but
not limited to, primates (e.g. monkeys such a rhesus
macaque or cynomolgus), rodents (such as mice, rats and
guinea pigs) farm animals, (such as cattle, sheep, pigs, goats,
horses, chickens, turkeys, ducks and geese), and domestic
mammals (such as dogs and cats). In one embodiment, an
IL-2 cytokine is a human IL.-2 cytokine.

[0820] As used herein, a “variant IL.-2 cytokine” is a
cytokine having up to 10 amino acids deleted from the N
terminal sequence, in combination with up to 5 amino acid
substitutions, deletions or additions elsewhere in the IL-2
cytokine. In one embodiment, the variant IL.-2 cytokine
comprises (or consists of) up to 10 (e.g. 1, 2,3, 4, 5,6, 7,
8, 9 or 10) amino acid deletions from the N-terminal
sequence (e.g. within the first 20, or first 15, or first 10 amino
acids of the wild-type IL-2 sequence in question), in com-
bination with up to 5 (e.g. 1, 2, 3, 4 or 5) amino acid
substitutions elsewhere in the IL-2 cytokine. In one embodi-
ment, the variant I[.-2 cytokine comprises (or consists of) up
t010(e.g. 1,2,3,4,5,6,7,8,9 or 10) amino acid deletions
from the N-terminal sequence (e.g. within the first amino
acids of the wild-type IL-2 sequence in question), in com-
bination with up to 5 (e.g. 1, 2, 3, 4 or 5) amino acid
substitutions elsewhere in the IL-2 cytokine. In one embodi-
ment, the variant I[.-2 cytokine comprises (or consists of) up
t010(e.g. 1,2,3,4,5,6,7,8,9 or 10) amino acid deletions
from the N-terminal sequence (e.g. within the first 10 amino
acids of the wild-type IL-2 sequence in question), in com-
bination with up to 5 (e.g. 1, 2, 3, 4 or 5) amino acid
substitutions elsewhere in the IL-2 cytokine. In one embodi-
ment, the variant I[.-2 cytokine comprises (or consists of) up
t010(e.g. 1,2,3,4,5,6,7,8,9 or 10) amino acid deletions
from the N-terminal sequence (e.g. within the first 20, or first
15, or first 10 amino acids of the wild-type 1L.-2 sequence in
question), in combination with up to 4 (e.g. 1, 2, 3 or 4)
amino acid substitutions elsewhere in the IL-2 cytokine. In
one embodiment, the variant IL-2 cytokine comprises (or
consists of) up to 10 (e.g. 1,2,3,4,5, 6,7, 8, 9 or 10) amino
acid deletions from the N-terminal sequence (e.g. within the
first 20, or first 15, or first 10 amino acids of the wild-type
IL-2 sequence in question), in combination with up to 3 (e.g.
1, 2 or 3) amino acid substitutions elsewhere in the I1L.-2
cytokine. In one embodiment, the variant IL.-2 cytokine
comprises (or consists of) up to 10 (e.g. 1, 2,3, 4, 5,6, 7,
8, 9 or 10) amino acid deletions from the N-terminal
sequence (e.g. within the first 20, or first 15, or first 10 amino
acids of the wild-type IL-2 sequence in question), in com-
bination with up to 2 (e.g. 1 or 2) amino acid substitutions
elsewhere in the IL-2 cytokine. In one embodiment, the
variant [[-2 cytokine comprises (or consists of) up to 10
(e.g.1,2,3,4,5,6,7,8,9 or 10) amino acid deletions from
the N-terminal sequence (e.g. within the first 20, or first 15,
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or first 10 amino acids of the wild-type IL-2 sequence in
question), in combination with 1 amino acid substitution
elsewhere in the IL.-2 cytokine.

[0821] In one embodiment, the variant I[-2 cytokine
comprises (or consists of) upto 9 (e.g. 1,2,3,4,5,6,7,8
or 9) amino acid deletions from the N-terminal sequence
(e.g. within the first 20, or first 15, or first 10 amino acids of
the wild-type IL-2 sequence in question), in combination
with up to 4 (e.g. 1, 2, 3 or 4) amino acid substitutions
elsewhere in the IL-2 cytokine. In one embodiment, the
variant IL.-2 cytokine comprises (or consists of) up to 9 (e.g.
1,2,3,4,5, 6,7, 8 or 9) amino acid deletions from the
N-terminal sequence (e.g. within the first 20, or first 15, or
first 10 amino acids of the wild-type IL-2 sequence in
question), in combination with up to 3 (e.g. 1, 2 or 3) amino
acid substitutions elsewhere in the IL.-2 cytokine. In one
embodiment, the variant IL.-2 cytokine comprises (or con-
sists of) up to 9 (e.g. 1, 2,3, 4, 5, 6, 7, 8 or 9) amino acid
deletions from the N-terminal sequence (e.g. within the first
20, or first 15, or first 10 amino acids of the wild-type 1L-2
sequence in question), in combination with up to 2 (e.g. 1 or
2) amino acid substitutions elsewhere in the IL.-2 cytokine.
In one embodiment, the variant I[.-2 cytokine comprises (or
consists of) upto 9 (e.g. 1,2, 3,4, 5, 6,7, 8 or 9) amino acid
deletions from the N-terminal sequence (e.g. within the first
20, or first 15, or first 10 amino acids of the wild-type 1L-2
sequence in question), in combination with one amino acid
substitution elsewhere in the IL.-2 cytokine.

[0822] In one embodiment, the variant I[-2 cytokine
comprises (or consists of) up to 8 (e.g. 1, 2, 3,4, 5,6, 7 or
8) amino acid deletions from the N-terminal sequence (e.g.
within the first 20, or first 15, or first 10 amino acids of the
wild-type IL-2 sequence in question), in combination with
up to 4 (e.g. 1, 2, 3 or 4) amino acid substitutions elsewhere
in the IL-2 cytokine. In one embodiment, the variant 11.-2
cytokine comprises (or consists of) up to 8 (e.g. 1, 2, 3, 4,
5, 6, 7 or 8) amino acid deletions from the N-terminal
sequence (e.g. within the first 20, or first 15, or first 10 amino
acids of the wild-type IL-2 sequence in question), in com-
bination with up to 3 (e.g. 1, 2 or 3) amino acid substitutions
elsewhere in the IL-2 cytokine. In one embodiment, the
variant IL.-2 cytokine comprises (or consists of) up to 8 (e.g.
1, 2, 3, 4, 5, 6, 7 or 8 amino acid deletions from the
N-terminal sequence (e.g. within the first 20, or first 15, or
first 10 amino acids of the wild-type IL-2 sequence in
question), in combination with up to 2 (e.g. 1 or 2) amino
acid substitutions elsewhere in the IL.-2 cytokine. In one
embodiment, the variant IL.-2 cytokine comprises (or con-
sists of) up to 8 (e.g. 1, 2, 3, 4, 5, 6, 7 or 8) amino acid
deletions from the N-terminal sequence (e.g. within the first
20, or first 15, or first 10 amino acids of the wild-type 1L-2
sequence in question), in combination with one amino acid
substitution elsewhere in the IL.-2 cytokine.

[0823] In one embodiment, the variant I[.-2 cytokine
comprises (or consists of) up to 7 (e.g. 1, 2,3, 4,5, 6 or 7)
amino acid deletions from the N-terminal sequence (e.g.
within the first 20, or first 15, or first 10 amino acids of the
wild-type IL-2 sequence in question), in combination with
up to 4 (e.g. 1, 2, 3 or 4) amino acid substitutions elsewhere
in the IL-2 cytokine. In one embodiment, the variant 11.-2
cytokine comprises (or consists of) up to 7 (e.g. 1, 2, 3, 4,
5, 6 or 7) amino acid deletions from the N-terminal sequence
(e.g. within the first 20, or first 15, or first 10 amino acids of
the wild-type IL-2 sequence in question), in combination
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with up to 3 (e.g. 1, 2 or 3) amino acid substitutions
elsewhere in the IL-2 cytokine. In one embodiment, the
variant IL.-2 cytokine comprises (or consists of) up to 7 (e.g.
1,2,3,4,5, 6 or 7) amino acid deletions from the N-terminal
sequence (e.g. within the first 20, or first 15, or first 10 amino
acids of the wild-type IL-2 sequence in question), in com-
bination with up to 2 (e.g. 1 or 2) amino acid substitutions
elsewhere in the IL-2 cytokine. In one embodiment, the
variant IL.-2 cytokine comprises (or consists of) up to 7 (e.g.
1,2,3,4,5, 6 or 7) amino acid deletions from the N-terminal
sequence (e.g. within the first 20, or first 15, or first 10 amino
acids of the wild-type IL-2 sequence in question), in com-
bination with one amino acid substitution elsewhere in the
IL-2 cytokine.

[0824] In one embodiment, the variant IL-2 cytokine
comprises (or consists of) up to 6 (e.g. 1, 2, 3, 4, 5 or 6)
amino acid deletions from the N-terminal sequence (e.g.
within the first 20, or first 15, or first 10 amino acids of the
wild-type 1L.-2 sequence in question), in combination with
upto 4 (e.g. 1, 2, 3 or 4) amino acid substitutions elsewhere
in the IL-2 cytokine. In one embodiment, the variant 1L.-2
cytokine comprises (or consists of) up to 6 (e.g. 1, 2, 3, 4,
5 or 6) amino acid deletions from the N-terminal sequence
(e.g. within the first 20, or first 15, or first 10 amino acids of
the wild-type IL-2 sequence in question), in combination
with up to 3 (e.g. 1, 2 or 3) amino acid substitutions
elsewhere in the IL-2 cytokine. In one embodiment, the
variant I[.-2 cytokine comprises (or consists of) up to 6 (e.g.
1,2, 3,4, 5 or 6) amino acid deletions from the N-terminal
sequence (e.g. within the first 20, or first 15, or first 10 amino
acids of the wild-type IL-2 sequence in question), in com-
bination with up to 2 (e.g. 1 or 2) amino acid substitutions
elsewhere in the IL-2 cytokine.

[0825] In one embodiment, the variant IL-2 cytokine
comprises (or consists of) up to 5 (e.g. 1, 2, 3, 4 or 5) amino
acid deletions from the N-terminal sequence (e.g. within the
first 20, or first 15, or first 10 amino acids of the wild-type
IL-2 sequence in question), in combination with up to 4 (e.g.
1, 2, 3 or 4) amino acid substitutions elsewhere in the 1L.-2
cytokine. In one embodiment, the variant IL.-2 cytokine
comprises (or consists of) up to 5 (e.g. 1, 2, 3, 4 or 5) amino
acid deletions from the N-terminal sequence (e.g. within the
first 20, or first 15, or first 10 amino acids of the wild-type
IL-2 sequence in question), in combination with up to 4 (e.g.
1, 2, 3 or 4) amino acid substitutions elsewhere in the 1L.-2
cytokine. In one embodiment, the variant IL.-2 cytokine
comprises (or consists of) up to 5 (e.g. 1, 2, 3, 4 or 5) amino
acid deletions from the N-terminal sequence (e.g. within the
first 20, or first 15, or first 10 amino acids of the wild-type
IL-2 sequence in question), in combination with up to 4 (e.g.
1, 2, 3 or 4) amino acid substitutions elsewhere in the 1L.-2
cytokine. In one embodiment, the variant IL.-2 cytokine
comprises (or consists of) up to 6 (e.g. 1, 2, 3, 4, 5 or 6)
amino acid deletions from the N-terminal sequence (e.g.
within the first 20, or first 15, or first 10 amino acids of the
wild-type 1L.-2 sequence in question), in combination with
one amino acid substitution elsewhere in the IL-2 cytokine.
[0826] In one embodiment, the variant IL-2 cytokine
comprises (or consists of) up to 4 (e.g. 1, 2, 3 or 4) amino
acid deletions from the N-terminal sequence (e.g. within the
first 20, or first 15, or first 10 amino acids of the wild-type
IL-2 sequence in question), in combination with up to 4 (e.g.
1, 2, 3 or 4) amino acid substitutions elsewhere in the 1L.-2
cytokine. In one embodiment, the variant IL.-2 cytokine
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comprises (or consists of) up to 4 (e.g. 1, 2, 3 or 4) amino
acid deletions from the N-terminal sequence (e.g. within the
first 20, or first 15, or first 10 amino acids of the wild-type
1L-2 sequence in question), in combination with up to 3 (e.g.
1, 2 or 3) amino acid substitutions elsewhere in the 1L.-2
cytokine. In one embodiment, the variant IL.-2 cytokine
comprises (or consists of) up to 4 (e.g. 1, 2, 3 or 4) amino
acid deletions from the N-terminal sequence (e.g. within the
first 20, or first 15, or first 10 amino acids of the wild-type
1L-2 sequence in question), in combination with up to 2 (e.g.
1 or 2) amino acid substitutions elsewhere in the IL-2
cytokine. In one embodiment, the variant IL.-2 cytokine
comprises (or consists of) up to 4 (e.g. 1, 2, 3 or 4) amino
acid deletions from the N-terminal sequence (e.g. within the
first 20, or first 15, or first 10 amino acids of the wild-type
1L-2 sequence in question), in combination with one amino
acid substitution elsewhere in the IL.-2 cytokine.

[0827] In one embodiment, the variant I[-2 cytokine
comprises (or consists of) up to 3 (e.g. 1, 2 or 3) amino acid
deletions from the N-terminal sequence (e.g. within the first
20, or first 15, or first 10 amino acids of the wild-type 1L-2
sequence in question), in combination with up to 4 (e.g. 1,
2, 3 or 4) amino acid substitutions elsewhere in the 1L.-2
cytokine. In one embodiment, the variant IL.-2 cytokine
comprises (or consists of) up to 3 (e.g. 1, 2 or 3) amino acid
deletions from the N-terminal sequence (e.g. within the first
20, or first 15, or first 10 amino acids of the wild-type 1L-2
sequence in question), in combination with up to 3 (e.g. 1,
2 or 3) amino acid substitutions elsewhere in the IL-2
cytokine. In one embodiment, the variant IL.-2 cytokine
comprises (or consists of) up to 3 (e.g. 1, 2 or 3) amino acid
deletions from the N-terminal sequence (e.g. within the first
20, or first 15, or first 10 amino acids of the wild-type 1L-2
sequence in question), in combination with up to 2 (e.g. 1 or
2) amino acid substitutions elsewhere in the IL.-2 cytokine.
In one embodiment, the variant I[.-2 cytokine comprises (or
consists of) up to 3 (e.g. 1, 2 or 3) amino acid deletions from
the N-terminal sequence (e.g. within the first 20, or first 15,
or first 10 amino acids of the wild-type IL-2 sequence in
question), in combination with one amino acid substitution
elsewhere in the IL.-2 cytokine.

[0828] In one embodiment, the variant IL-2 cytokine
comprises (or consists of) 1 or 2 amino acid deletions from
the N-terminal sequence (e.g. within the first 20, or first 15,
or first 10 amino acids of the wild-type IL-2 sequence in
question), in combination with up to 4 (e.g. 1, 2, 3 or 4)
amino acid substitutions elsewhere in the IL-2 cytokine. In
one embodiment, the variant IL-2 cytokine comprises (or
consists of) 1 or 2 amino acid deletions from the N-terminal
sequence (e.g. within the first 20, or first 15, or first 10 amino
acids of the wild-type IL-2 sequence in question), in com-
bination with up to 3 (e.g. 1, 2 or 3) amino acid substitutions
elsewhere in the IL-2 cytokine. In one embodiment, the
variant [L.-2 cytokine comprises (or consists of) 1 or 2 amino
acid deletions from the N-terminal sequence (e.g. within the
first 20, or first 15, or first 10 amino acids of the wild-type
1L-2 sequence in question), in combination with up to 2 (e.g.
1 or 2) amino acid substitutions elsewhere in the IL-2
cytokine. In one embodiment, the variant IL.-2 cytokine
comprises (or consists of) 1 or 2 amino acid deletions from
the N-terminal sequence (e.g. within the first 20, or first 15,
or first 10 amino acids of the wild-type IL-2 sequence in
question), in combination with one amino acid substitution
elsewhere in the IL.-2 cytokine.
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[0829] Substitutions elsewhere in the IL-2 cytokine are
defined further in aspect 44 hereinbelow. Particular 1L.-2
cytokines and variant I[.-2 cytokines are further defined in
aspects 40 to 45 hereinbelow.
[0830] The amino acid sequence of the a-chain of human
IL-2 is provided in Seq ID No:327. The amino acid sequence
of the p-chain of human IL-2 is provided in Seq ID No:328.
The amino acid sequence of the y-chain of human IL.-2 is
provided in Seq ID No:239.
[0831] In any of the aspects or concepts herein, an immu-
nocytokine or anti-PDL1 antibody or fragment may have a
half-life of at least 4 hours, 5 hours, 6 hours, 7 hours or 8
hours. In another embodiment, the half-life of any of the
immunocytokines or anti-PD-L.1 antibodies or fragments
provided herein is at least 9 hours, or at least 10 hours, or at
least 11 hours, or at least 12 hours. In another embodiment,
the half-life of any of the immunocytokines or anti-PD-L.1
antibodies or fragments provided herein is at least 13 hours,
or at least 14 hours, or at least 15 hours, or at least 16 hours.
In another embodiment, the half-life of any of the immu-
nocytokines or anti-PD-L1 antibodies or fragments provided
herein is at least 17 hours, or at least 18 hours, or at least 19
hours, or at least hours. In another embodiment, the half-life
of any of the immunocytokines or anti-PD-L1 antibodies or
fragments provided herein is at least 21 hours, or at least 22
hours, or at least 23 hours, or at least 24 hours. In another
embodiment, the half-life of any of the immunocytokines or
anti-PD-L.1 antibodies or fragments provided herein is at
least 25 hours, or at least 26 hours, or at least 27 hours, or
at least hours. In another embodiment, the half-life of any of
the immunocytokines or anti-PD-[.1 antibodies or fragments
provided herein is at least 32 hours, or at least 34 hours, or
at least 36 hours, or at least 40 hours. In one embodiment,
the half-life is determined in a mouse model (for example a
human PD-L.1 knock-in mouse, e.g. as described in Example
22 hereinbelow, or in an immunocompromised mouse xeno-
grafted with human T-cells). In another embodiment, the
half life is determined in a single dose study in cynomolgus
monkeys (e.g. as described in Example 18 or Example 23
hereinbelow). In another embodiment, the half life is deter-
mined in an extended single dose study in cynomolgus
monkeys (e.g. as described in Example 19 or Example 26
hereinbelow).
Aspect la. An immunocytokine comprising an immuno-
globulin heavy chain and an immunoglobulin light chain,
wherein the heavy chain comprises in N- to C-terminal
direction:
[0832] a) A V, domain comprising CDRH1, CDRH2
and CDRH3; and
[0833] D) A heavy chain constant region;
[0834] and wherein the light chain comprises in N- to
C-terminal direction:
[0835] ¢) A V, domain comprising CDRL1, CDRL2
and CDRL3;

[0836] d) A light chain constant region, (C;);
[0837] e) Optionally, a linker, (L); and
[0838] 1) An IL.-2 cytokine;
[0839] wherein the V,; domain and V; domain are com-

prised by an antigen-binding site that specifically binds to an
antigen selected from: an immune checkpoint inhibitor (such
as PD-1, CTLA-4, TIGIT, TIM-3, LAG-3 and VISTA, e.g.
TIGIT, TIM-3 and LAG-3), an immune modulator (such as
BTLA, hHVEM, CSFIR, CCR4, CD39, CD40, CD73,
CD9%6, CXCR2, CXCR4, CD200, GARP, SIRPa, CXCL9,
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CXCL10, CXCL11 and CD155, e.g. GARP, SIRPa,
CXCR4, BTLA, hVEM and CSF1R), and an immune acti-
vator (such as CD137, GITR, 0X40, CD40, CXCR3 (e.g.
agonistic activity against CXCR3), CD27, CD3 and ICOS
(e.g. agonistic activity against ICOS), for example, ICOS,
CD137, GITR and 0X40).

[0840] In another embodiment, the antigen-binding site
that specifically binds to an antigen selected from: an
immune checkpoint inhibitor (such as PD-1, CTLA-4,
TIGIT, TIM-3, LAG-3 and VISTA, e.g. TIGIT, TIM-3 and
LAG-3), an immune modulator (such as BTLA, hHVEM,
CSF1R, CCR4, CD39, CDA40,

[0841] CD73, CD96, CXCR2, CXCR4, CD200, GARP,
SIRPa, CXCL9, CXCL10 and CD155, e.g. GARP, SIRPa,
CXCR4, BTLA, hVEM and CSF1R), and an immune acti-
vator (such as CD137, GITR, 0X40, CD40, CXCR3 (e.g.
agonistic activity against CXCR3), CD3 and ICOS (e.g.
agonistic activity against ICOS), for example, ICOS,
CD137, GITR and 0X40).

[0842] Any of the embodiments of aspect 1 apply mutatis
mutandis to aspect la. Any of the features or embodiments
of aspects 2 to 54 apply mutatis mutandis to aspect la. Any
of the features of the antibodies or other embodiments or
features of concepts 1 to 70 apply mutatis mutandis to aspect
la.

[0843] In one embodiment, the antigen-binding site spe-
cifically binds PD-L1, e.g. hPD-L1. In one embodiment, the
PD-L1 antigen-binding site comprises the CDRH1, CDRH2,
CDRH3, CDRLI1, CDRL2 and CDRL3, or the V,, or the V,
or the V and V; region from any one of the anti-PD-L.1
antibodies selected from atezolizumab/MPDIL3280A
(Roche), avelumab/MSB0010718C (Merck), BMS-936559/
MDX-1105 (BMS), durvalumab/Medi4736 (Medimmune),
KN-035, CA-170, FAZ-053 M7824, ABBV-368,
LY-3300054, GNS-1480, YW243.55.570, REGN3504 and
any of the PD-L.1 antibodies disclosed in W02017/034916,

W02017/020291, WO02017/020858, W02017/020801,
W02016/111645, WO02016/050721, WO2016/197367,
W02016/061142, W02016/149201, W0O2016/000619,
W02016/160792, W02016/022630, W0O2016/007235,
WO02015/179654, WO2015/173267, WO2015/181342,
W02015/109124, WO02015/195163, W0O2015/112805,
WO02015/061668, W02014/159562, W02014/165082,
W02014/100079, W02014/055897, W0O2013/181634,
WO02013/173223, WO02013/079174, W02012/145493,
W02011/066389, W02010/077634, W02010/036959,

W02010/089411 or WO2007/005874, which antibodies and
sequences are incorporated herein by reference.

[0844] In one embodiment, the antigen-binding site spe-
cifically binds ICOS, e.g. hICOS. In one embodiment, the
antigen-binding site specifically binds ICOS, e.g. hICOS
and is an agonist to ICOS, e.g. hICOS. In one embodiment,
the antigen-binding site specifically binds ICOS, e.g. hICOS
and is an antagonist to ICOS, e.g. hICOS. In one embodi-
ment, the ICOS antigen-binding site comprises the CDRHI,
CDRH2, CDRH3, CDRL1, CDRL2 and CDRL3, or the V,
or the V; or the V, and V; region from any one of the
anti-ICOS antibodies described in arrangement 5 and
arrangement S5a hereinbelow, and any of the anti-ICOS
antibodies described in sentences 1 to 102 and sentences la
to 21a.

[0845] In any of the following embodiments, a particular
antigen-binding site specifically binds to a human target. In
one embodiment, the antigen-binding site specifically binds
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an immune checkpoint inhibitor. In one embodiment, the
antigen-binding site specifically binds an immune check-
point inhibitor selected from PD-1, CTLA-4, TIGIT, TIM-3,
LAG-3 and VISTA. In one embodiment, the antigen-binding
site specifically binds an immune checkpoint inhibitor
selected from TIGIT, CTLA-4, TIM-3 and LAG-3.

[0846] In one embodiment, the antigen-binding site spe-
cifically binds PD-1, e.g. human PD-1. In one embodiment,
the PD-1 antigen-binding site comprises the CDRHI,
CDRH2, CDRH3, CDRL1, CDRL2 and CDRL3, or the V,
or the V; or the V, and V, region from pembrolizumab
(Keytruda®/MK-3475),  nivolumab  (Opdivo®/BMS-
936558/MDX-1106), MEDI-0680/AMP514, PDRO00I,
Lambrolizumab, BMS-936558, REGN2810, BGB-A317,
BGB-108, PDR-001, SHR-1210, JS-001, JNJ-63723283,
AGEN-2034, PF-06801591, genolimzumab, MGA-012,
IBI-308, BCD-100, TSR-042 ANAO11, AUNP-12, KD033,
MCLA-134, mDX400, muDX400, STI-A1110, ABO11,
244C8, 388D4, XCE853, or pidilizumab/CT-011, or from
any one of the anti-PD-1 antibodies described in WO2015/
112800 & US2015/0203579 (including the antibodies in
Tables 1 to 3), U.S. Pat. Nos. 9,394,365, 5,897,862 and
7,488,802, W02017/087599 (including antibody SSI-361
and SHB-617), W0O2017/079112, WO2017/071625 (includ-
ing deposit C2015132, hybridoma [T004, and antibodies
6F5/6 F5 (Re), 6FSH1 L1 and 6F5 H21.2), WO2017/058859
(including PD1AB-1 to PD1AB-6), W0O2017/058115 (in-
cluding 67D9, c67D9, and hu67D9), WO2017/055547 (in-
cluding 12819.15384, 12748.15381, 12748.16124, 12865.
15377, 12892.15378, 12796.15376, 12777.15382, 12760.
15375 and 13112.15380), W02017/040790 (including
AGEN2033w, AGEN2034w, AGEN2046w, AGEN2047w,
AGEN2001w and AGEN2002w), WO02017/025051 &
W02017/024515 (including 1.7.3 hAb, 1.49.9 hAb, 1.103.
11 hAb, 1.103.11-v2 hAb, 1.139.15 hAb and 1.153.7 hAb),
W02017/025016 & W0O2017/024465 (including antibody A
to antibody I), W0O2017/020858 & W02017/020291 (in-
cluding 1.4.1, 1.14.4, 1.20.15 and 1.46.11), WO2017/
019896 & W02015/112900 & US2015/0210769 (including
BAP049-humO01 to BAP049-hum16 and BAP049-Clone-A
to BAP049-Clone-E), W02017/019846 (including PD-1
mAb 1 to PD-1 mAb 15), W0O2017/016497 (including
MHC723, MHC724, MHC725, MHC728, MHC729, m136-
MI13, m136-M19, m245-M3, m245-M5 and m136-M14),
W02016/201051 (including antibody EH12.2H7, antibody
hPD-1 mAb2, antibody hPD-1 mAb7, antibody hPD-1
mAb9, antibody hPD-1 mAb1S5, or an anti-PD-1 antibody
selected from Table 1), WO02016/197497 (including
DFPDI1-1 to DFPD1-13), W02016/197367 (including 2.74.
15 and 2.74.15.hAb4 to 2.74.15.hAb8), W02016/196173
(including the antibodies in Table 5, and FIGS. 1-5),
W02016/127179 (including R3A1, R3A2, R4B3, and
R3D6), WO02016/077397 (including the antibodies
described in Table 1 of Example 9), W02016/106159 (in-
cluding the murine antibodies in Table 3 of Example 2 and
the humanised antibodies in Tables 7, 8 and 9 of Example 3),
W02016/092419 (including C1, C2, C3, EH12.1, mAb7-
G4, mAbl15-G4, mAb-AAA, mAblI5-AAA), WO2016/
068801 (including clone A3 and its variants and the other
antibodies described in FIGS. 1 to 4), W02016/014688
(including 10D1, 4C10, 7D3, 13F1, 15HS, 14A6, 22AS5,
6E1, 5A8, 7A4, and 7A4D and the humanised antibodies of
Examples 9/10), W02016/015685 (including 10F8, BAOS-
1, BA-08-2 and 15H6), W02015/091911 & WO2015/
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091910 (including the anti-canine PD-1 antibodies in
Examples 2, 3 and 4), W02015/091914 (including the
anti-canine PD-1 antibodies in Table 3), W0O2015/085847
(including mAb00S, HO05-1 to H005-4), WO2015/058573
(including cAB7), W02015/036394 (including LOPD180),
WO02015/035606 (including the antibodies in Table 1 of
Example 2, in Tables 14, 15 and 16 of Example 7 and in
tables 20, 21 and 22 of Example 11), W02014/194302
(including GA2, RG1B3, RG1H10, RG2A7, RG2H10,
SH-A4, RG4A6, GAl, GB1, GB6, GHI1, A2, C7, H7,
SH-A4, SH-A9, RGIH11, and RG6B), W02014/179664
(including 9A2, 10611, 6E9, APE1922, APE1923,
APE1924, APE1950, APE1963 and APE2058), W02014/
206107 (including clone 1, 10, 11, 55, 64, 38,39, 41 and 48),
W02012/135408 (including h409A11, h409A16, and
h409A17), W02012/145493 (including antibodies 1E3,
1E8, 1H3 and h1H3 Var 1 to h1H3 Var 14), W02011/110621
(including antibody 949 and the modified versions disclosed
in FIGS. 1 to 11), W02011/110604 (including antibody 948
and the modified versions disclosed in FIGS. 3 to 11),
W02010/089411 (including CNCM deposit number 1-4122,
1-4080 or 1-4081), W02010/036959 (including the antibod-
ies in Table 1 of Example 1), W02010/029435 & W02010/
029434 (including clones 2, 10 and 19), W0O2008/156712
(including hPD-1.08A, hPD-1.09A, h409A11, h409A16 and
h409A17 and the antibodies described in Example 2, Table
H, Example 4 and table IV), W02006/121168 (including
clones 17D8, 4HI, 5C4, 4All, 7D3, 5F4, and 2D3),
W02004/004771 or WO2004/056875 (including PD1-17,
PD1-28, PD1-33, PD1-35, PD1-F2 and the Abs described in
Table 1); the sequences and features of the anti-PD-1 anti-
bodies are incorporated herein by reference.

[0847] In one embodiment, the antigen-binding site spe-
cifically binds CTLA-4, e.g. hCTLA-4. In one embodiment,
the CTLA-4 antigen-binding site comprises the CDRHI,
CDRH2, CDRH3, CDRL1, CDRL2 and CDRL3, or the V,
or the V; or the V and V, region from ipilimumab (MDX-
010, CAS No. 477202-00-9), tremelimumab (ticilimumab/
CP-675,206), antibody clone 2F1, clone 1F4 (Abnova Cor-
poration), clone 9H10 (EMD Millipore), clone BNU3
(GeneTex), clone 1 E2, clone AS32 (Lifespan Biosciences)
clone A3.4H2.H12 (Acris Antibodies), clone 060 (Sino
Biological), clone BUS5SG3 (Creative Diagnostics), clone
MIHS (MBL International), clone A3.6B10.G1, or clone
L3D10 (BioLegend) or from any one of the anti-CTLA-4
antibodies described in W02017/087588 (ISVs disclosed in
FIG. 2), W02017/084078 (clones C2, C4, C10, Cl11, C12
and Cl13, and FIGS. 4-7), W02016/196237 (including
AGEN1884w, AGEN2041w, the sequences in FIGS. 19A,
19B and Tables 1-6), W02016/130986 & WO2016/130898
(including E8, F7 and the Abs described in Table 4),
W02016/015675 (including hybridoma I'T001 and anitbod-
ies 8D2, 8D2H1L1, 8D2H2L.2, 8D2H3L.3, 8D2H2L.15 and
8D2H2L.17), W02012/120125 (including 3610, 8HS5, and
the Abs identified in Examples 1, 2, 3 and 5), WO2010/
097597 (including IMW-3B3 and the variants and fragments
disclosed), W02009/100140 (including 10D1, 1HS, 3A4,
6C10 and the antibodies described in FIGS. 1 to 6),
W02007/008463 & W02006/101692 & W02006/101691
& WO02006/048749 & WO2005/09238, (including 4.1.1,
48.1, 4.10.2, 4.13.1, 4.14.3, 6.1.1, 11.2.1, 11.6.1, 11.7.1,
12.3.1.1, 12.9.1.1, and 10D1), WO2006/096491 (including
ATCC Deposit No. 11.2.1 11.2.1.4 PTA-5169 and 4.1.1
4.1.1.1 PTA-5166), WO2006/066568 (including TGN2122.
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C, TGN2422.C, 4.8H10HS5 and 4.3F6B5 and the antibodies
described in tables 3 to 14), W02006/029219 (including
L3D10, L1B11, K4G4, KM10, and YL2), W02004/029069
(including ATCC deposit number PTA-4537), WO01/54732
(including antibodies 25, 26, 27, 29, 33, 34, 35, 36 and 38),
WO01/14424 (including 3A4, 9AS, 2E2, 2E7, 4B6, 4E10,
5C4, 5G1, 11E8, and 11G1 and the antibodies identified in
Examples 3 and 4 and table 3) and WO00/37504 (including
3.1.1, 4.1.1, 4.8.1, 4.10.2, 4.13.1, 4.143, 6.1.1, 11.2.1,
11.6.1, 11.7.1, 12.3.1.1, and 12.9.1.1); the sequences and
features of the anti-CTLA-4 antibodies are incorporated
herein by reference.

[0848] In one embodiment, the antigen-binding site spe-
cifically binds TIGIT, e.g. human TIGIT. In one embodi-
ment, the TIGIT antigen-binding site comprises the CDRHI,
CDRH2, CDRH3, CDRL1, CDRL2 and CDRL3, or the V,
or the V; or the V; and V; region from RG-6058 (MTIG-
7192A) or from any one of the anti-TIGIT antibodies
described in W02017/053748 (including 1A4, 1D3, 4A3,
10A7, 4.1D3.Q1E, h10A7 K4G3, 4.1D3 and the other anti-
bodies described in Examples 1 and 2), W02017/037707
(including VSIG9 #1 and 258-csl #4), W(02017/030823
(including 14D7, 26B10 and humanized versions in
Example 3), W0O2016/191643 (including 313R11, 313R12,
313R14, 313R19, 313R20, ATCC PTA-122180 and ATCC
PTA-122181), W02016/106302 (including 14B2, 13E6,
6F9, 11G11, 10C9, 16F6, 11C9, 27A9, 10D7, 20G6, 24E8,
24G1, 27F1, 15A6, 4E4, 13D1, 91311, 10138, 22G2, 19H2,
8C8, 17G4, 25E7, 26D8 and 16A8), W0O2016/028656 (in-
cluding 14A6, 28HS or 3106 and humanized versions from
Example 6), and WO02009/126688 (US2013/0251720,
including 10A7 and 1F4); the sequences and features of the
anti-TIGIT antibodies are incorporated herein by reference.

[0849] In one embodiment, the antigen-binding site spe-
cifically binds TIM-3, e.g. human TIM-3. In one embodi-
ment, the TIM-3 antigen-binding site comprises the
CDRH1, CDRH2, CDRH3, CDRL1, CDRL2 and CDRL3,
or the V,, or the V, or the V,, and V, region from F38-2E2
(BioLegend), clone 2E2 (Merck Millipore), clone 6136E2,
clone 024 (Sino Biological) clone 344801 (R&D Systems),
clone E-18, clone H-191 (Santa Cruz Biotechnology), or
clone 13A224 (United States Biological), TSR-022 (Tesaro)
or from any one of the anti-TIM-3 antibodies described in
WO02017/079115 (including anti-TIM3 antibodies listed in
tables 30-38), W02017/055404 (including PD1TIM3-0389,
PDITIM3-0168, PD1TIM3-0166, TIM3-0038, TIM3-0018,
TIM3-0028, TIM3-0438—Table C), W02017/031242
(Table 10), W0O2016/179194 (including antibodies in FIG.
15, including mAb F38-2E2 and 2E2), WO2016/171722
(including 344823 and antibodies from the hybridomas
7D11, 10G12, 11G8, 8B.2C12 and 25F.1D6), WO2016/
161270 (including APES137 and APE5121), WO2016/
111947 (including mAb5, mAb13, mAb15, mAbl7, mAb21,
mAb22, mAb26, mAb27, mAb48, mAbS8 and mAbI1),
W02016/071448 (including TIM3-0016, TIM3-0018,
TIM3-0021, TIM3-0022, TIM3-0026, TIM3-0028, TIM3-
0030, TIM3-0033, TIM3-0038, TIM3-0433, TIM3-0434,
TIM3-0438 and TIM3-0443), W02016/068802 (including
1B9, 1H9, 1H10, 2C7, 2F4, 2G6, 1D9, 1F4 and 2C8—FIGS.
1,2 & 3), WO2016/068803 (including A3, B10, G6, G7, G9,
All and A11_gl—FIGS. 1, 2 & 3), WO2015/117002 (in-
cluding ABTIM3, ABTIM3-hum02, ABTIM3-humoO5,
ABTIM3-hum06, ABTIM3-hum09, ABTIM3-humlO,
ABTIM3-hum12, ABTIM-humoO1, ABTIM-hum04,
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ABTIM3-hum07, ABTIM3-hum08, ABTIM3-hum04,
ABTIM3-hum21, ABTIM3-hum03, ABTIM3-humll and
antibodies listed in Table 9), W02015/048312 (including
5D12), W02014/022332 (including 2C12), WO02013/
006490 (including antibodies in Table 1), W02011/155607
(including 512, 644, 4545, 4177, 8213, 344823 and 34823),
WO02003/063792 (including antibody 8B.2C12 and 25F.
1D6), W02017/019897 (including antibody molecules dis-
closed in Tables 1-4, including ABTIM3, ABTIM3-hum20,
ABTIM3-hum22 and ABTIM3-hum23), W02016/079050
& WO02016/079050 (including Tim3_0022, Tim3_0016,
Tim3_0018, Tim3_00122, Tim3_0022, Tim3_0021, Tim3_
0028, Tim3_0026, Tim3_0033, Tim3_0038, Tim3_0030,
1.7. E10, F38-2EL and 27-12E12); the sequences and fea-
tures of the anti-TIM-3 antibodies are incorporated herein by
reference.

[0850] In one embodiment, the antigen-binding site spe-
cifically binds LAG-3, e.g. human LAG-3. In one embodi-
ment, the LAG-3 antigen-binding site comprises the
CDRHI1, CDRH2, CDRH3, CDRL1, CDRL2 and CDRL3,
or the V, or the V or the V,; and V; region from antibody
clone 17B4 (Enzo Life Sciences), or clone 333210 (R&D
Systems), or clone 141.676 (United States Biological), or
CI9B7W (PharMingen), or 11E, or IMO321, or mAb
CIB7W (BioXcell) or from any one of the anti-LAG-3
antibodies described in W095/30750, W02004/078928,
W02008/132601 (including IMP731 Lag-3 Ab, IMP321,
A9H12 Lag-3 mAb and 31G11), W0O2010/019570 (includ-
ing 25F7, 26H10, 25E3, 867, 11F2 and 17E5), W02014/
140180 (including HSL7, HSL.7BW, IMP731 and antibodies
in Tables 3 & Table 7), WO02014/179664 (including
APE03109), W02014/008218 (including Lag3.1, Lag3.5,
Lag3.6, Lag3.7 and Lag3.8), WO2015/042246, W0O2015/
116539 (including BMS-986016), W0O2015/138920 (includ-
ing BAP050-humO1 to BAPO050-hum20, huBAPO050(Ser),
BAP050-humO1-Ser to BAP050-hum20-Ser, BAPO050-
Clone-F, BAP050-Clone-G, BAP050-Clone-H, BAPO050-
Clone-I, BAPO050-Clone-J, BAP050 and BAP050-chi),
W02015/198312, W02016/028672 (including Abl, Ab2,
Ab3, Ab4, AbS, Ab6, Ab7, Ab8 and Ab9), W0O2016/126858,
W02016/200782 (including LAG-3 mAbl to LAG-3
mAb6), WO2017/015560 (including 1.32D10, L3E3, L3CS5,
L35D4, L35G6, L33H11, L32A9, L32A4, L3Al and the
antibodies listed in Table 3), W02017/062888 (including
mAbl, H4H15477P, H4H15483P, H4H15484P, H4H15491,
H4H17823P, H4H17826P2, H4H17828P2, H4sH15460P,
H4sH15462P, H4sH15463P, H4sH15464P, H4sH15466P,
H4sH15467P, H4sH15470P, H4sH15475P, H4sH15479P,
H4sH15480P, H4sH15482P, H4sH15488P, H4sH15496P2,
H4sH15498P2, H4sH15505P2, H4sH15518P2,
H4sH15523P2, H4sH15530P2, H4sH15555P2,
H4sH15558P2, H4sH15567P2 and H4H17819P), WO2017/
019894, WO02017/037203 (including 8E2, 13E2, 34F4,
1764 and IMP761), WO2017/087589 (including 11609) or
WO02017/087901; the sequences and features of the anti-
LAG-3 antibodies are incorporated herein by reference.

[0851] In one embodiment, the antigen-binding site spe-
cifically binds VISTA, e.g. human VISTA. In one embodi-
ment, the VISTA antigen-binding site comprises the
CDRHI1, CDRH2, CDRH3, CDRL1, CDRL2 and CDRL3,
or the V, or the V; or the V,, and V, region from any one
of the anti-VISTA antibodies described in WO2016/207717
& WO02015/097536 (including VSTBS50, VSTBS3,
VSTB60, VSTB95, VSTBI112, VSTBI116, VSTB174,
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VSTB175, VSTB149, VSTB140 and the antibodies in Table
1A and Examples 7 and 8) and W02014/190356 (including
clone 2D3 and 18C3); the sequences and features of the
anti-VISTA antibodies are incorporated herein by reference.
[0852] In one embodiment, the antigen-binding site spe-
cifically binds an immune modulator. In one embodiment,
the antigen-binding site specifically binds an immune modu-
lator selected from BTLA, hHVEM, CSF1R, CCR4, CD39,
CDA40, CD73, CD96, CXCR2, CXCR4, CD200, GARP,
SIRPa, CXCL9, CXCL10, CXCLI11 and CD155, or from
BTLA, hHVEM, CSFIR, CCR4, CD39, CD40, CD73,
CD9%6, CXCR2, CXCR4, CD200, GARP, SIRPa, CXCL9,
CXCL10 and CDI155. In one embodiment, the antigen-
binding site specifically binds an immune modulator
selected from GARP, SIRPa, CXCR4, BTLA, hVEM and
CSFIR.

[0853] In one embodiment, the antigen-binding site spe-
cifically binds GARP, e.g. human GARP. In one embodi-
ment, the GARP antigen-binding site comprises the
CDRH1, CDRH2, CDR3, CDRL1, CDRL2 and CDRL3, or
the V,,, or the V; or the V, and V; region from G14D9,
Plato-1, 272, G6, 50 G10 or 7611 or from any of one of the
anti-GARP antibodies described in W02007/113301 &
W02015/015003 (including MHGARPS, LHG-10, LHG-
10-D, LHG-10.3-D, LHG-10.4-D, LHG-10.5-D, LHG-10.
6-D, LHG-10.3, LHG-10.4, LHG-10.5, LHG-10.6, 27E10,
MHGARP1, MHGARP2, MHGARP3, MHGARP4, MHG-
ARPS5, MHGARP6, MHGARP7 and MHGARPY),
W02017/051888 (including 110F, 105F, ¢151D, ¢198D,
h198D, h151D, h151D-HIL1 and h198D-H3L4); the
sequences and features of the anti-GARP antibodies are
incorporated herein by reference.

[0854] In one embodiment, the antigen-binding site spe-
cifically binds SIRPc, e.g. human SIRPc. In one embodi-
ment, the SIRPa antigen-binding site comprises the
CDRH1, CDRH2, CDRH3, CDRL1, CDRL2 and CDRL3,
or the V, or the V; or the V, and V; region from ED9
(ThermoFisher), or 602411 (Novus Biologicals), or from
any one of the anti-SIRPa antibodies described in WO97/
48723, W000/24869 (including 10C4), WO00/66159 (in-
cluding ED9 and ED17), WO01/40307, WO02/092784 (in-
cluding SE5AS, SE7C2 and SE12C3), W02004/108923
(including SE12C3 and 2F34), W02009/046541 (including
P84), WO2011/076781, WO2012/172521, W02012/040207
(including SESAS and mouse P84), W0O2013/056352 (in-
cluding 29-AM4-5, Ab AM4-5, AMS5-1, AMS5-3, AMS-5,
AMS5-6, SIRPalpha-AM3-35, AM4-1, SIRP29-AM3-35,
SIRP29-AM4-5, SIRP29-AM4-1, 29-AM2-2, 29-AM4-4,
29-AM4-1, 29-AM4-5, 29-AM3-35 and SIRP29-AM3-63),
W02016/063233, W(02016/205042 (including P362) or
W02015/138600 (including KWAR23); the sequences and
features of the anti-SIRPa antibodies are incorporated
herein by reference.

[0855] In one embodiment, the antigen-binding site spe-
cifically binds CXCR4, e.g. human CXCR4. In one embodi-
ment, the CXCR4 antigen-binding site comprises the
CDRH1, CDRH2, CDRH3, CDRL1, CDRL2 and CDRL3,
or the V, or the V, or the V. and V, region of ulo-
cuplumab/BMS-936564, clone 44717.111 or PF-06747143
or from any one of the anti-CXCR4 antibodies described in
W097/49424  (including MABI2GS), W099/50461,
W001/42308, WO03/066830 & W0O2003/066830 (includ-
ing Abl24 and Ab125), WO02004/059285 (including
ALXA40-4C), WO2006/089141 (including mAbs 2N, 6R, 18,



US 2023/0192847 Al

19, 20, 33 and 48), W0O2007/005605, W02008/142303
(including MAB170, MAB171, MAB173 and MAB172),
WO02008/060367 & W02013/071068 & W02015/015401
(including BMS-936564/MDX-1338), W02009/140124
(including antibody I, II, III, IV and V), WO2009/117706
(including 701, 708, 716, 717, 718 and 4G10), WO2011/
161266 (including 4CXCR100, 4CXCR103, 4CXCR104,
4CXCRI101, 4CXCR238D2 and 4CXCR238D4), WO2011/
098762 (including C-9P21 (Table 1), B-1M22 (Table 2),
C1124 (Table 3), D-1K21 (Table 4) and 9N10 (Table 5)),
W02012/175576, W02013/013025 (including 2A4, 6C7,
4Cl, 7C8, 5C9 and 5E1), WO2013/017566 (including Mab
427aB1 and 515H7), WO2013/017562 (including 1-3859
Mab and 515H7), W02015/069874 (including antibodies
corresponding to Seq ID numbers 25 and 29), WO2015/
015401 (including 12A11, 666, 3G10, m3G10.hIgGl,
m3G10.hIgG4, h3G10.A57.hIgGl, h3G10.A57.AS8A.
hlgG1, h3G10.1.91.AS8A hlgGl, h3G10.1.91.A58B.h1gGl
and h3G10.2.37.2.72.hlgG1), WO2016/156570 (including
281F12, 281A6 and 281D4), W0O2016/109872 (including
antibodies listed in tables 1, 2, 9 & 12, M3-114-6H, AM4-
272-6H, AM3-523-6H, AM4-272, AM3-114, AM3-523,
AM4-746 and AM4-1121), WO2017/071625, WO2012/
175576, W02010/125162 & W0O2012/055980 & W02011/
121040 & W02010/037831 (including c414HS (414HS5),
¢515H7 (515H7) and 301aES), W0O2009/138519 (including
ALX40-4C, 238D2, 238D4, 23765 antibodies and
sequences listed in table 1, table 1.1, table A-I, table B-1.1
& B-5), W02011/042398 (including 238D2 and 238D4),
W02011/083140 (including those disclosed in Tables C-2,
C-3, C-4 & C-5, FIG. 2 and ALX-0651, 15H3, 10E12,
10G10, 23866, 10E9, 281E10, 10A10, 14A2 and 15A1) or
WO02011/083141; the sequences and features of the anti-
CXCR4 antibodies are incorporated herein by reference.

[0856] In one embodiment, the antigen-binding site spe-
cifically binds BTLA, e.g. hBTLA. In one embodiment, the
BTLA antigen-binding site comprises the CDRH1, CDRH2,
CDRH3, CDRL1, CDRL2 and CDRL3, or the V,,, or the V,
or the V;, and V; region from antibody clone 167, clone
2@G8, clone 4C5 (Abnova Corporation), clone 468 (antibod-
ies-online), clone MIH26 (Thermo Scientific Pierce Anti-
bodies), clone UMAB61 (OriGene Technologies), clone
330104 (R&D Systems), clone 164 (Lifespan Biosciences),
clone 440205, clone SE7 (Creative Diagnostics) or from any
one of the anti-BTLA antibodies described in WO2016/
176583 (including clone 6F4), W02011/014438 (including
8D5, 8A3, 20H4, 21H6, 15CS5, 19A7 and 4C7), W0O2010/
106051 (including CNCM deposit number 1-4123) and
W02008/076560 (including 164, E4H9, 3C2, 3C2a, 6AS5,
11E2, E8D9, 10H6 and 4C9 as detailed in Example 2); the
sequences and features of the anti-BTLA antibodies are
incorporated herein by reference.

[0857] In one embodiment, the antigen-binding site spe-
cifically binds hVEM, e.g. human hVEM. In one embodi-
ment, the HVEM antigen-binding site comprises the
CDRHI1, CDRH2, CDRH3, CDRL1, CDRL2 and CDRL3,
or the V, or the V; or the V, and V, region from any one
of the anti-HVEM antibodies described in WO2008/083169
(including [.LBH1); the sequences and features of the anti-
BTLA antibodies are incorporated herein by reference.
[0858] In one embodiment, the antigen-binding site spe-
cifically binds CSF1R. In one embodiment, the CSF1R
antigen-binding site comprises the CDRHI1, CDRH2,
CDRH3, CDRL1, CDRL2 and CDRL3, or the V,,, or the V,
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or the V,; and V; region from any one of the anti-CSF1R
antibodies described in W02009/026303 (including 1.2,
1.109, 2.360 and 1.2.SM and the antibodies in FIGS. 1 and
2), W0O2009/112245 (including CXIIG6), W02011/070024
(including Mab 2F11, 2E10, 2H7 and 1G10, and their
derivatives), W02011/107553 (including 7H5.2G10/DSM
ACC2922), WO02011/123381 (including antibody 1 and
antibody 2), W02011/131407 (including 7G5.3B6/DSM
ACC2921), W02011/140249 (including 0301, 0302, and
0311 their derivatives and the antibodies in tables 2, 3 and
5), W02013/169264 & WO02014/036357 & WO02016/
106180 & W02016/168149 (including huAbl to huAbl6),
W02012/110360 & W02013/057281 (including CXIIGS,
H19K12, H27K5 and H27K15 and the humanised antibod-
ies of tables 1 and 2), W02013/087699 (including 9D11.2E8
and 10H2.2F12), W02014/072441 (including H27K15),
W02014/173814 & W02013/132044 (including Mab 2F11,
Mab 2E10, Mab 2H7, Mab 1G10 and sc2-4A5 and the
antibodies in Table 3 and 3b), W0O2015/028455 & W0O2015/
028454 (including Ab535, Ab969, and derivatives, e.g.
Ab969.g2), WO2015/036511 & W02016/207312 (includ-
ing 2F11, 2E10 and the derivatives described in embodiment
33) and WO2017/049038 (including ALM-423 and the
antibodies listed in Table 2); the sequences and features of
the anti-CSF1R antibodies are incorporated herein by ref-
erence.

[0859] In one embodiment, the antigen-binding site spe-
cifically binds CD39, e.g. human CD39. In one embodiment,
the CD39 antigen-binding site comprises the CDRHI,
CDRH2, CDRH3, CDRL1, CDRL2 and CDRL3, or the V,
or the V, or the V, and V; region from BY40, BY12,
BAS54g (Biolegend), BU61 (Santa Cruz Biotech), Al (Ebio-
sciences), AC2 (Immunotech), 22A9 (Abcam), 24DMSI1 or
any one of the anti-CD39 antibodies described in WO96/
32471, WO00/04041, WO01/10205 (including CD39L4),
W02009/09547 (including CNCM-I-3889/BY40),
W02014/169255, W0O2012/085132 (including antibodies
VY12, BY40 and BAS4g), W0O2016/073845 (including
R29-5-13A, R29-5-71A, R29-5-165C and R29-9-8B),
W02017/089334 (including 1-391, 1-392 and antibodies
produced from hybridomas 1-3889 and CNCM 1-41171) and
W02009/095478; the sequences and features of the anti-
CD39 antibodies are incorporated herein by reference.

[0860] In one embodiment, the antigen-binding site spe-
cifically binds CD40, e.g. human CD40. In one embodiment,
the CD40 antigen-binding site comprises the CDRHI,
CDRH2, CDRH3, CDRL1, CDRL2 and CDRL3, or the V,
or the V; or the V and V; region from BMS3h-56-269,
CP-870,893, dacetuzumab, SEA-CD40, ADC-1013,
R0O7009789 and Chi Lob 7/4, or from any one of the
anti-CD40 antibodies described in W02017/059243,

W02017/059196, W02017/040932, W0O2017/040566,
W02017/004016, W02017/004006, W02016/196314,
W02016/028810, W02016/023960, W0O2016/023875,
W02015/134988, W02015/091853, W02014/070934,
W02014/065403, WO02014/065402, W02014/04298,
W02013/164789, W02013/034904, W02012/149356,
W02012/145673, WO02012/125569, WO02012/111762,
W02012/075111, WO02012/065950, W02012/041635,
W02011/123489, W02010/123012, W02010/104761,
W02010/121231, W02009/062125, W02010/104747,
W02010/104748, W02010/104749, W02010/024676,
W02009/094391, W02009/062054, W0O2008/091954,
W02007/130493, W02007/129895, W02007/124299,
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W02007/053767, W02007/053661, W0O2006/128103,
W02006/073443,  WO02005/063981, WO02005/063289
(US2012/0263732), W0O2005/044855, W0O2005/044306,
W02005/044294, W02005/044307, W0O2005/044304,

W02005/044854, W(O2005/044305, WO03/040170 (U.S.
Pat. Nos. 7,563,442B, 7,618,633B, 7,338,660B, 7,288,
251B, 7,626,012B, 8,388,971B, US2013/0024956), WOO03/
029296, WO02/088186, WOO01/83755, W(O02/28905,
W002/28480, WO002/28481, W002/28904, WO01/37870,
WO01/16180, WO00/75348 W(O99/61057, W(099/42075,
W097/31025, WO095/17202 and WO95/09653; the
sequences and features of the anti-CD40 antibodies are
incorporated herein by reference.

[0861] In one embodiment, the antigen-binding site spe-
cifically binds CD73, e.g. human CD73. In one embodiment,
the CD73 antigen-binding site comprises the CDRHI,
CDRH2, CDRH3, CDRL1, CDRL2 and CDRL3, or the V,
or the V, or the V, and V; region from 1E9 (Santa Cruz
Biotechnology), AD2, 7G2, 4G4 or from any one of the
anti-CD73 antibodies described in W02017/064043 (in-
cluding 7H10, 12F9, 15D7, 4B1l, 11D9 and 9D2),
W02016/081748 (including 4C3, 7Al1l, 6E11, 5F8, 4C3,
11F11, 11A6, CD73.4-1, CD734-2, CD73.3, 11F11-1,
11F11-2, 11F11, 4C3-1, 4C3-2, 4C3-3, 4D4, 10D2-1, 10D2-
2, 11A6, 24H2, 5F8-1, 5F8-2 and 5F8-3), W02016/131950
(including 11E1, 8C7, 3C12 and 6E1), WO2016/075176
(including MEDI9447, clone 10.3 and clone 2C5) &
W02016/075099  (including CD730004, CD730008,
CD7300011, CD730021, CD730042, CD730046,
CD730047, CD730068 and CD730069), W02016/055609
(including 11E1, 6E1, 3C12 and 8C7); the sequences and
features of the anti-CD73 antibodies are incorporated herein
by reference.

[0862] In one embodiment, the antigen-binding site spe-
cifically binds CD96, e.g. human CD96. In one embodiment,
the CD96 antigen-binding site comprises the CDRHI,
CDRH2, CDRH3, CDRL1, CDRL2 and CDRL3, or the V,
or the V; or the V and V; region of 6A6, or NK92.39 (E
bioscience), 1C8, 3HS8, MAA6359 or from any one of the
anti-CD96 antibodies described in W02008/073316,
W02009/007124, WO2013/184912, W02014/089169,
W02014/149310 (including antibody 3.3), WO2015/
024060 or WO2015/024042, WO02015/024060 (including
mAb 3.3); the sequences and features of the anti-CD96
antibodies are incorporated herein by reference.

[0863] In one embodiment, the antigen-binding site spe-
cifically binds CXCR2, e.g. human CXCR2. In one embodi-
ment, the CXCR2 antigen-binding site comprises the
CDRHI1, CDRH2, CDRH3, CDRL1, CDRL2 and CDRL3,
or the V, or the V; or the V,, and V, region from any one
ofthe anti-CXCR2 antibodies described in WO2015/169811
(including HY29 and HY29GL), W02014/170317 (includ-
ing CX2-Mab #1 to #19), W0O2012/062713, W02013/
168108 (including 163D2-127D1, 163E3-127D1, 163E3-
54B12, 163D2-54B12, 2B2-163E3, 2B2-163D2, 97A9-2B2,
97A9-54B12, 127D1-163D2, 127D1-163E3, 2B2-97A9,
54B12-163D2, 54612-163E3, 163D2-2B2, 163E3-2B2,
127D1-97A9, 54B12-97A9, 97A9-127D1 and derivatives
thereof), W02009/117706 (including 48311.211, 5E8/
CXCR2, clone 19 and derivatives thereof), WO2009/
120186 (including RII115, 48311 and derivatives thereof)
and W02002/26249; the sequences and features of the
anti-CXCR2 antibodies are incorporated herein by refer-
ence.
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[0864] In one embodiment, the antigen-binding site spe-
cifically binds CD200, e.g. human CD200. In one embodi-
ment, the CD200 antigen-binding site comprises the
CDRH1, CDRH2, CDRH3, CDRL1, CDRL2 and CDRL3,
or the V,, or the V; or the V,, and V; region from DX-109,
samalizumab/ALXN-6000, TTI-200.7 or from any one of
the anti-CD200 antibodies described in W(099/24565 (in-
cluding M3B5 and the antibodies in Examples 4 and 5),
WO002/11762 (including 3B6 and the antibodies in the
Examples), W02004/060295 (US2004/0213783), WO2004/
078938 (including scFv-9), W02006/020266 (U.S. Pat. No.
8,840,885B2, including CGIR3A10, c¢G2aR3A10,
¢G2aR3B7, dGIR3AS5, dGIR3BS, and dGIR3B10 and the
antibodies described in FIGS. 9A-9C, FIGS. 21A and 21B),
W02007/084321 (U.S. Pat. No. 8,709,415B2, including
ALXN5200, hB7VH3VL2, C2aB7Gl, C2aB7G2/G4,
V3V2-Gl and V3V2-G2/G4), W0O2009/014745 (including
0X90mG2a (FIG. 10), OX90NE and OX90NE-AG), and
W02011/100538 & US2013/0189258 (including Antibody
1 and Antibody 2); the sequences and features of the
anti-CD200 antibodies are incorporated herein by reference.

[0865] In one embodiment, the antigen-binding site spe-
cifically binds CCR4, e.g. human CCR4. In one embodi-
ment, the CCR4 antigen-binding site comprises the CDRHI,
CDRH2, CDRH3, CDRL1, CDRL2 and CDRL3, or the V,
or the V; or the V, and V; region from mogamulizumab,
KM3060 (see Niwa et al., 2004, Cancer Research 64,
2127-2133), and KW-0761 (see Ishida et al., Annals of
Oncology 2008, vol 19, supplement 4, 513) or from any one
of the anti-CCR4 antibodies described in W0O2016/178779
& W02016/057488 (including mAb2-3, 1-44, 1-49, 2-1 and
2-2), WO02015/179236 (including KW-0761), WO2013/
166500 (including mAb1567, c1567, h1567, mAb 1-4 and
2-3 and the antibodies in Examples 6 and 13), WO2012/
076883 (including antibodies 208, 306, 308, 406, 501, 503,
601, 603 and 803—Tables 1-9), W02010/142952 (including
17G, 9E, 11F, 9E10, 9E10] and 9E1D—see Tables 1-16),
W02009/086514 (including mAb1567 and the humanised
mAbs in Example 14), W02005/035582 (including the
DG44/CCR4 antibody and the Ms705/CCR4 antibody
(FERM BP-8467)), WO02005/053741 & WOO01/64754
(US6,989,145B, US7,666,418B, US8,197,814B, USS8,632,
996B, including KM2160 (FERM BP-10090), KM2760
(FERM deposit BP-7054)), W02003/018635 (including
KM2160, KM8759 (FERM BP-8129) and KM8760 (FERM
BP-8130), W000/42074 (US6,488,930B, US7,138,117B,
including 2B10, 10E4, 1G1 and the antibodies deposited as
ATCC accession number HB-12624 and HB-12625) and
WO000/41724 (US6,881,406B, US6,245,332B, including
1G1 and the antibody deposited under ATCC accession
number HB-12624); the sequences and features of the
anti-CCR4 antibodies are incorporated herein by reference.
[0866] In one embodiment, the antigen-binding site spe-
cifically binds CXCL9, e.g. human CXCLS9. In one embodi-
ment, the CXCL9 antigen-binding site comprises the
CDRH1, CDRH2, CDRH3, CDRL1, CDRL2 and CDRL3,
or the V, or the V; or the V; and V region from mAb
392-100 or AF392 (R&D Systems).

[0867] In one embodiment, the antigen-binding site spe-
cifically binds CXCL10, e.g. human CXCL10. In one
embodiment, the CXCL10 antigen-binding site comprises
the CDRHI1, CDRH2, CDRH3, CDRL1, CDRL2 and
CDRLS3, or the V,, or the V; or the V and V, region of
mAb266 (R & D systems) or from any one of the anti-
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CXCL10 antibodies described in WO017/8708 (including
CR.G (IP-10) (IgG1l) (PharMingen) ande IP-10 (IgG)(A.
Luster), W002/15932, WO003/006045, W02004/082714,
W02004/045525, WO2004/045526, W0O2004/101511 (in-
cluding antibodies in table 1 and AIP12, HuAIP12,
MuAIP12, AIP13, HuAIP13, MuAIP13, AIP6, AIPS,
ATP14, AIP18, AIP21, ATP22, AIPS and AIP17), WO2005/
060457 (including ATP5, ATP6, AIP8, AIP10, AIP12, AIP13,
ATP14, AIP17, AIP18, AIP21, AIP22, ATP32 and AIP36),
W02005/011605, W02005/023201, WO2005/058815 (in-
cluding 1D4, 1E1, 2G1, 3C4, 6AS, 6A8, 6B10, 7C10, 8F6,
10A12 and 10A12S13C4), W0O2005/084708, WO2006/
039819, WO02006/118085, W02008/047486, WO2008/
044824 (including antibodies #124, #31, #28, #43 and
#137), W02008/106200, WO02009/023566, WO02012/
149320 (including MSX-1100 and 6A5), W02014/003742
(including the antibody of Example 14), W02013/170735,
W02014/189306, W0O2015/063187; the sequences and fea-
tures of the anti-CXCL10 antibodies are incorporated herein
by reference.

[0868] In one embodiment, the antigen-binding site spe-
cifically binds CD155, e.g. human CD155. In one embodi-
ment, the CDI155 antigen-binding site comprises the
CDRHI1, CDRH2, CDRH3, CDRL1, CDRL2 and CDRL3,
or the V, or the V; or the V, and V, region from clone
SKII.4 (Biolegend).

[0869] In one embodiment, the antigen-binding site spe-
cifically binds an immune activator. In one embodiment, the
antigen-binding site specifically binds an immune activator
selected from CD137, GITR, OX40, CD40, CXCR3 (e.g.
agonistic activity against CXCR3), CD3 and ICOS (e.g.
agonistic activity against ICOS). In one embodiment, the
antigen-binding site specifically binds an immune activator
selected from ICOS, CD137, GITR and OX40.

[0870] In one embodiment, the antigen-binding site spe-
cifically binds CD137, e.g. hCD137. In one embodiment, the
CD137 antigen-binding site comprises the CDRHI,
CDRH2, CDRH3, CDRL1, CDRL2 and CDRL3, or the V,
or the V, or the V, and V; region from urelumab, BMS-
663513, PF-05082566 (Pfizer), 1D8 and 3E1, 4B4 (BioLe-
gend 309809), H4-1BB-M127 (BD Pharmingen 552532),
BBK.2 (Thermo Fisher M S621PABX), 145501 (Leinco
Technologies B591), the antibody produced by cell line
deposited as ATCC No. HB-11248 (U.S. Pat. No. 6,974,863)
or XmAb-5592, or from any one of the anti-CD137 anti-
bodies described in W02017/04945, W(02016/134358,
WO02015/179236, WO2012/177788, W02012/145183,
W02012/032433, WO2009/135019, WO2005/035584, U.S.
Pat. No. 6,974,863, W02004/055513 and W02004/010947,
the sequences and features of the anti-CD137 antibodies are
incorporated herein by reference.

[0871] In one embodiment, the antigen-binding site spe-
cifically binds GITR, e.g. hGITR. In one embodiment, the
GITR antigen-binding site comprises the CDRH1, CDRH2,
CDRH3, CDRL1, CDRL2 and CDRL3, or the V,,, or the V,
or the V; and V, region from MK4166, TRX518, TRX385,
MAB689 (R & D Systems), YGITR765 (Novus Biologicals)
or 1D8 (Novus Biologicals), or from any one of the anti-
GITR antibodies described in W0O2015/187835 (including
28F3,3C3-1,3C3-2,2G6, 8A6, 9G7-1,9G7-2, 14E3, 19H8-
1, 19H8-2, 19D3, 18E10, and 6G10), W02015/184099
(including 1042-7, 32-15, 1039-45, 1333-21, 231-1039-45,
231-32-15, Hum231 #1, Hum231 #2, m6C8, pabl964, to
pab1973, pabl975 to pabl977, pabl979 to pabl1981,
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pab1983, pab2159, pab2160, pab2161 and the antibodies in
tables 1 and 2), WO2015/031667 (including antibodies Abl
to Ab59 in table 1), W02015/026684 (including an antibody
with a CDR sequence of Seq ID 1-66), W02013/039954
(including, 2155, 1718, 1649, 1362, 954, 827, 698, 706 and
antibodies listed in Tables 1 & 3), W0O2011/051726 (includ-
ing antibodies containing CDRs a-f listed on page 17),
WO02011/028683 (including antibodies 36ES, 61F6, 61G6,
3D6, 6H6, 1D8, 17F10, 35D8, 49A1, 9ES5, 31H6 and anti-
bodies from hybridomas PTA-9889, PTA-9890, PTA-9891,
PTA-9892, PTA-9893, PTA-10286, PTA-10287, PTA-
10288, PTA-10289, PTA-10290, and PTA-10291),
WO02009/009116 (including antibody 2F8), W0O2007/
133822 (including antibodies listed in Table 1), WO2006/
105021 (including 6C8, 2F8, HUN6C8-Agly, HuQ6C8-Gly,
and HuQ6C8-Agly), W0O2006/050172 & W02004/084942
(including DTA-1), WO03/006058 (including anti-GITR/
TNFRSF18 #AF524), W02016/054638 (including mAb
#1-81, #3-167, #5-139, #7-192, #10-116, #11-126, #12-46,
#13-169, #14-182, #15-68 and #17-60), WO2016/196792
(including 6G10, 28F3, 19D3, 18E10, 3C3, 2G6, 8A6, 9G7,
14E3 and 19HS8), W02017/087678 (including 28F3, 19D3,
18E10, 3C3-1, 3C3-2, 2G6, 8A6, 9G7-1, 9G7-2, 14E3,
19H8-1, 19H8-2 and 6G10); the sequences and features of
the anti-GITR antibodies are incorporated herein by refer-
ence.

[0872] In one embodiment, the antigen-binding site spe-
cifically binds OX40, e.g. hOX40. In one embodiment, the
0X40 antigen-binding site comprises the CDRH1, CDRH2,
CDRH3, CDRL1, CDRL2 and CDRL3, or the V,,, or the V,
or the V, and V; region from GSK3174998, L.L106 BD
(Pharmingen Product #340420), ACT35 (Santa Cruz Bio-
technology, Catalog #20073), MOXR0916, MEDI-6469,
MEDI-0562, 9B12 (Weinberg, A. D., et al., ] Immunother
29, 575-585 (2006)), the humanised anti-OX40 Ab
described in Morris et al., Mol Immunol. May 2007; 44(12):
3112-3121, or from any one of the anti-OX40 antibodies
described in WO2017/077085 (including SAP9, SAP28.2,
SAP15.3, SAP29-50, SAP25-29 and SAP29-23 and human-
ised versions described in Examples 4 and 5), WO2017/
063162 (including O3, 019, 021 and the affinity matured
version in Example 5—Table 2, including 21 #H28H33, 21
#H65, 21 #H96, 21 #VHnew-180, 21 #H96-1.80), WO2017/
050729 (including SP197), W02017/021912 & W02017/
021910 (including ANTIBODY 106-222, OX86, and the
antibodies described in FIGS. 6 and 7), W02016/200836 &
W02016/200835 (including MOXR0916/1A7.gr1 1gGl),
W02016/196228 (including 3F4, 14B6-1, 14B6-2, 23H3,
18E9, 8B11, 20B3, 20C1, 6E1-1, 6E1-2, 14A2, 14A2-1,
14A2-2, 1106, OX40.1, 0X40.5, 0X40.8, 0X40.6, and
0X40.16 and 0X40.21—FIGS. 1 to 10), W02016/179517
(including 11D4, pab1949, pab1949-1, pab2044, pab2193-1,
Tables 1 to 4), W02016/057667 (including 9B12 and
0X40mAb24), WO2015/153513 (including 3C8, 1D2, 1A7
and their variants described in the sequence listing, includ-
ing A1A7.grl and 3C8.gr.5, the antibodies described in FIG.
1), W0O2014/148895 (including ACT35, 12H3, 12H3 (FIG.
25)—and humanised versions VL.1H1, VLL1VH2, VL1VH3,
VL2H1, VL2VH?2 and VL.2VH3 (FIGS. 43 & 44) and 20E5
(FIG. 24)), W02013/068563 (including A26 [FIG. 2]),
W02013/038191 (including ACT35, 12H3 and 12H3),
W02013/028231 (including 119-122, 119-43-1, 106-222
and the antibodies in Table 1), W02013/008171 (including
2F8, 1D4 and their derivatives, including VH6/VL9, and the
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antibodies in FIGS. 4 and 5 and tables 6 and 7), WO2012/
027328 (including 119-122, 119-43-1, Hul06 and Hul06-
222), W02010/096418 (including A26), WO2008/106116
(including the antibodies in Tables 1 and 2, and A10 (inc
A10A-F), B66—FIG. 14—B2, B24, B36, B37, and B39)
and W0O2007/062245 (including 112V8 (ATCC No. PTA-
7219), 112Y55 (ATCC No. PTA-7220), 112Y131 (ATCC
No. PTA-7218), 112F32 (ATCC No. PTA-7217) and 11275
(ATCC No. PTA-7216); the sequences and features of the
anti-OX40 antibodies are incorporated herein by reference.
[0873] In one embodiment, the antigen-binding site spe-
cifically binds CXCR3, e.g. CXCR3. In one embodiment,
the CXCR3 antigen-binding site comprises the CDRHI,
CDRH2, CDRH3, CDRL1, CDRL2 and CDRL3, or the V,
or the V, or the V and V; region from GSK3174998 or
from any one of the anti-CXCR3 antibodies described in

W02016/200836, W02016/200835, W02016/196228,
WO02016/179517, WO02016/057667, W0O2015/153513,
W02014/148895, W02013/068563, W02013/038191,
W02013/028231, WO02013/008171, WO2012/027328,

W02010/096418, W(0O2011/073180, WO2008/106116 and
WO02007/062245; the sequences and features of the anti-
CXCR3 antibodies are incorporated herein by reference.

[0874] In one embodiment, the antigen-binding site spe-
cifically binds CD27, e.g. hCD27. In one embodiment, the
CD27 antigen-binding site comprises the CDRH1, CDRH2,
CDRH3, CDRL1, CDRL2 and CDRL3, or the V,,, or the V,
or the V; and V; region from any one of the anti-CD27
antibodies described in WO2016/145085 (including 1FS5),
W02015/016718 (including hCD27.15 and 1F5), WO2014/
140374 (including 2F2, 5F24, SF32, 10F13, 10F31, 11F26,
1052 to 015, F2A4B2 and their derivatives, including
hzSF24VH+V35Q, hz5F24VL+K45Q), WO02013/138586
(including C2177, C2186, C2191, and C2192 and the
derivatives in Examples 8 to 12, and tables 7 to 42),
WO02012/004367 (including hCD27.15/ATCC number
PTA-11008), W0O2011/130434 (including 1G5, 1HS8, 3H12,
3H8, 2G9, 1F5, 3A10, 2C2, ms 1A4, ms 9F4 and ms
M-T271), WO2011/081164 & W0O2010/001908 (including
KM4027, KM4028, KM4026, KM4030, KM4032 and
derivatives thereof), W02008/051424 (including L.G3A10
and AT124-1); the sequences and features of the anti-CD27
antibodies are incorporated herein by reference.

[0875] In one embodiment, the antigen-binding site spe-
cifically binds CD3, e.g. hCD3. In one embodiment, the
CD3 antigen-binding site comprises the CDRH1, CDRH2,
CDRH3, CDRL1, CDRL2 and CDRL3, or the V,,, or the V,
orthe V and V; region from OKT3 antibody, otelixizumab,
teplizumab or visilizumab, or from any one of the anti-CD3
antibodies described in W02017/010874, W02017/009442,

W02016/204966, W02016/180721, W02016/179003,
W02016/116626, W02016/014974, W02015/104346,
W02015/095392, WO02015/001085, W02014/047231,
W02013/188693, WO02013/186613, WO2013/158856,
W02012/173819, WO02012/162067, WO2005/118635,
WO02004/108158, W02004/052397, W02004/024771,

WO01/51644, WO00/05268, WO97/44362, W(093/19196,
W092/06193 and W(O91/09968; the sequences and features
of the anti-CD3 antibodies are incorporated herein by ref-
erence.

[0876] Aspect 1b. An immunocytokine comprising an
immunoglobulin heavy chain and an immunoglobulin light
chain, wherein the heavy chain comprises in N- to C-termi-
nal direction:
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[0877] a) A V, domain comprising CDRH1, CDRH2
and CDRH3; and

[0878] D) A heavy chain constant region;

[0879] c¢) Optionally, a linker, (L); and

[0880] d) An IL-2 cytokine;

[0881] and wherein the light chain comprises in N- to
C-terminal direction:

[0882] e) A V, domain comprising CDRL1, CDRL2
and CDRL3; and

[0883] 1) A light chain constant region, (C,);

[0884] wherein the V, domain and V, domain are
comprised by an antigen-binding site that specifically
binds to an antigen selected from: an immune check-
point inhibitor (such as PD-1, CTLA-4, TIGIT, TIM-3,
LAG-3 and VISTA, e.g. TIGIT, TIM-3 and LAG-3), an
immune modulator (such as BTLA, hHVEM, CSF1R,
CCR4, CD39, CD40, CD73, CD96, CXCR2, CXCR4,
CD200, GARP, SIRPa, CXCL9, CXCL10 and CD155,
e.z. GARP, SIRPc, CXCR4, BTLA, hVEM and
CSFIR), and an immune activator (such as CD137,
GITR, 0OX40, CD40, CXCR3 (e.g. agonistic anti-
CXCR3 antibodies), CD27, CD3 and ICOS (e.g. ago-
nistic anti-ICOS antibodies), for example ICOS,
CD137, GITR and 0X40).

[0885] In another embodiment, the antigen-binding site
that specifically binds to an antigen selected from: an
immune checkpoint inhibitor (such as PD-1, CTLA-4,
TIGIT, TIM-3, LAG-3 and VISTA, e.g. TIGIT, TIM-3 and
LAG-3), an immune modulator (such as BTLA, hHVEM,
CSFIR, CCR4, CD39, CD40, CD73, CD96, CXCR2,
CXCR4, CD200, GARP, SIRPa, CXCL9, CXCL10 and
CD155, e.g. GARP, SIRPc, CXCR4, BTLA, hVEM and
CSF1R), and an immune activator (such as CD137, GITR,
0X40, CD40, CXCR3 (e.g. agonistic anti-CXCR3 antibod-
ies), CD3 and ICOS (e.g. agonistic anti-ICOS antibodies),
for example ICOS, CD137, GITR and 0X40).

[0886] Any of the embodiments of aspect 1 and/or aspect
la apply mutatis mutandis to aspect 1b. Any of the features
or embodiments of aspects 2 to 54 apply mutatis mutandis
to aspect 1b. Any of the features of the antibodies or other
embodiments or features of concepts 1 to 70 apply mutatis
mutandis to aspect 1b.

[0887] In one embodiment, the antigen binding site spe-
cifically binds any of the antigens as set out in aspect la.
[0888] In one embodiment, the antigen-binding site spe-
cifically bind to hPD-L1 as defined by Seq ID No:1, and
competes for binding to said hPD-L.1 with the antibody
1D05; and wherein the immunocytokine comprises a V,
domain which comprises a CDRH3 comprising the motif
X,GSGX,YGX,XFD (SEQ ID NO: 753), wherein X, X,
and X, are independently any amino acid, and X, is either
present or absent, and if present, may be any amino acid.
[0889] In either of aspect 1 or la, the wording of part )
may be substituted to read: “f) a cytokine, e.g. selected from
1L-7, IL-15,1L-21, IL-12, GM-CSF, TNFa, TGFp, CXCL9,
CXCL10 and interferon-a”. In 1b, the wording of part d)
may be substituted for “d) a cytokine, e.g. selected from
1L-7, IL-15,1L-21, IL-12, GM-CSF, TNFa, TGFp, CXCL9,
CXCL10 and interferon-c”. Thus, the immunocytokines as
disclosed herein may contain cytokines other than a cytokine
having IL-2 cytokine activity. In one embodiment, the
cytokine is IL-7 (Seq ID No:330). In one embodiment, the
cytokine is IL-15 (Seq ID No:331). In one embodiment, the
cytokine is IL.-21 (Seq ID No:332). In one embodiment, the
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cytokine is 1[.-12, comprising the a-chain (Seq ID No:336)
and the 8-chain (Seq ID No:337). In one embodiment, the
cytokine is GM-CSF (Seq ID No:333). In one embodiment,
the cytokine is TNFa (Seq ID No:335). In one embodiment,
the cytokine is TGFf. In one embodiment, the cytokine is
CXCLS9 (Seq ID No:338). In one embodiment, the cytokine
is CXCL10 (Seq ID No0:339). In one embodiment, the
cytokine is interferon-a (Seq ID No:334).
[0890] In another embodiment, the cytokine is an
immune-stimulating cytokine. In another embodiment, the
cytokine is a T-cell stimulating cytokine.
Aspect 2. An immunocytokine according to aspect 1,
wherein X is a hydroxyl-containing amino acid, optionally
T.
Aspect 3. An immunocytokine according to aspect 1 or
aspect 2, wherein X, is a basic amino acid, optionally K.
Aspect 4. An immunocytokine according to any one of
aspects 1 to 3, wherein X, is a hydroxyl-containing amino
acid, optionally S or T.
Aspect 5. The immunocytokine according to any one of
claims 1 to 4, wherein X5 is an aromatic amino acid,
optionally W.
Aspect 6. An immunocytokine according to any one of
aspects 1 to 5, wherein X, is absent.
Aspect 7. An immunocytokine according to any one of
aspects 1 to 5, wherein X, is present.
Aspect 8. An immunocytokine according to aspect 7,
wherein X, is an aliphatic amino acid, optionally G.
[0891] The features of aspects 2 to 7 may be as defined in
any of concepts 2 to 7 hereinabove.
Aspect 9. An immunocytokine comprising an immuno-
globulin heavy chain and an immunoglobulin light chain,
wherein the heavy chain comprises in N- to C-terminal
direction:
[0892] a) A V, domain comprising CDRH1, CDRH2
and CDRH3; and
[0893] b) A heavy chain constant region;
[0894] and wherein the light chain comprises in N- to
C-terminal direction:
[0895] c¢) A V; domain comprising CDRL1, CDRL2
and CDRL3;

[0896] d) A light chain constant region, (C;);

[0897] e) Optionally, a linker, (L); and

[0898] f) An IL-2 cytokine;

[0899] wherein the V, domain and V, domain are

comprised by an antigen-binding site that specifically
binds to hPD-L1, and competes for binding to said
hPD-L.1 with the antibody 1D05, wherein the antibody
or fragment comprises a V, domain which comprises
the CDRH3 sequence of SEQ ID NO:29 or 32, or the
CDRH3 sequence of SEQ ID NO:29 or 32 comprising
6 or fewer amino acid substitutions, optionally, wherein
the immunocytokine is according to any one of aspects
2 to 8.
[0900] In this aspect, any of the features of CDRH3
described in concepts 9, and 9a to I, and any of the
embodiments of concept 9 apply mutatis mutandis.
Aspect 10. An immunocytokine comprising an immuno-
globulin heavy chain and an immunoglobulin light chain,
wherein the heavy chain comprises in N- to C-terminal
direction:
[0901] a) A V, domain comprising CDRH1, CDRH2
and CDRH3; and
[0902] b) A heavy chain constant region;
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[0903] and wherein the light chain comprises in N- to
C-terminal direction:

[0904] ¢) A V, domain comprising CDRL1, CDRL2
and CDRL3;

[0905] d) A light chain constant region, (C;);

[0906] e) Optionally, a linker, (L); and

[0907] 1) An IL-2 cytokine;

[0908] wherein the V, domain and V, domain are

comprised by an antigen-binding site that specifically
binds to hPD-L1; and
[0909] wherein the V,, domain comprises a CDRH3 of
from 12 to 20 amino acids and which is derived from
the recombination of a human V,, gene segment, a
human D gene segment and a human I, gene segment,
wherein the human J, gene segment is IGHIS (e.g.
IGHI5*02).
[0910] In this aspect, any of the features of CDRH3
described in concepts 10 and 10a apply mutatis mutandis.
Aspect 11. An immunocytokine according to aspect 10,
wherein the human V, gene segment is IGHV3 (e.g.
IGHV3-9, such as IGHV3-9%01).
[0911] In this aspect, any of the features of the gene
segments described in concept 11, 11a or 11b apply mutatis
mutandis.
Aspect 12. An immunocytokine according to aspect 10 or
aspect 11, wherein the antibody or fragment comprises a V.
domain which is derived from the recombination of a human
Vk gene segment, and a human Jk gene segment, wherein
the human V; gene segment is IGKV1D (e.g. IGKV1D-39,
such as IGKV1D-39*01).
[0912] In this aspect, any of the features of the gene
segments described in concept 12, 12a or 12b apply mutatis
mutandis.
Aspect 13. An immunocytokine comprising an immuno-
globulin heavy chain and an immunoglobulin light chain,
wherein the heavy chain comprises in N- to C-terminal
direction:
[0913] a) A V, domain comprising CDRH1, CDRH2
and CDRH3; and
[0914] D) A heavy chain constant region;
[0915] and wherein the light chain comprises in N- to
C-terminal direction:
[0916] c¢) A V, domain comprising CDRL1, CDRL2
and CDRL3;

[0917] d) A light chain constant region, (C;);

[0918] e) Optionally, a linker, (L); and

[0919] 1) An IL.-2 cytokine;

[0920] wherein the V domain and V, domain are

comprised by an antigen-binding site that specifically
binds to an epitope that is identical to an epitope to
which the antibody 1D0S5 specifically binds.
[0921] In this aspect, any of the features of the epitopes,
assays and other embodiments described in any of concepts
13 and 13a to 131 apply mutatis mutandis.
Aspect 14. An immunocytokine according to aspect 13,
wherein the epitope is identified by an unrelated amino acid
scan, or by X-ray crystallography.
Aspect 15. An immunocytokine according to aspect 14,
wherein the contact residues of the epitope are defined by a
reduction in affinity of at least 10-fold in an unrelated amino
acid scan, e.g. an alanine scan as determined by SPR.
[0922] In this aspect, any of the features of concept 15
apply mutatis mutandis.



US 2023/0192847 Al

Aspect 16. An immunocytokine comprising an immuno-
globulin heavy chain and an immunoglobulin light chain,
wherein the heavy chain comprises in N- to C-terminal
direction:
[0923] a) A V, domain comprising CDRH1, CDRH2
and CDRH3; and
[0924] b) A heavy chain constant region;
[0925] and wherein the light chain comprises in N- to
C-terminal direction:
[0926] c¢) A V, domain comprising CDRL1, CDRL2
and CDRL3;

[0927] d) A light chain constant region, (C;);

[0928] e) Optionally, a linker, (L); and

[0929] 1) An IL-2 cytokine;

[0930] wherein the V, domain and V, domain are

comprised by an antigen-binding site which competes

for binding to hPD-L1 with the antibody 1D05.
[0931] In this aspect, any of the features of the antibodies
of concepts 16a to 161 or any of the competitive assays and
other embodiments described in concept 16, or the features
of concept 35 apply mutatis mutandis.
Aspect 17. An immunocytokine according to any one of
aspects 10 to 16, wherein the V,, domain comprises the
CDRH3 sequence of SEQ ID NO:29 or 32, or the CDRH3
sequence of SEQ ID NO:29 or 32 comprising 6 or fewer
amino acid substitutions.
[0932] In this aspect, any of the features of the antibodies
of concepts 17a to 171 apply mutatis mutandis.
Aspect 18. An immunocytokine according to any preceding
aspect, wherein the V, domain comprises the CDRHI1
sequence of SEQ ID NO:27 or 30 or the CDRH1 sequence
of SEQ ID NO:27 or 30 comprising 3, 2 or 1 amino acid
substitution(s).
[0933] In this aspect, any of the features of the antibodies
of concepts 18a to 181 apply mutatis mutandis.
Aspect 19. An immunocytokine according to any preceding
aspect, wherein the V, domain comprises the CDRH2
sequence of SEQ ID NO:28 or 31, or the CDRH2 sequence
of SEQ ID NO:28 or 31 comprising 4 or fewer amino acid
substitutions.
[0934] In this aspect, any of the features of the antibodies
of concepts 19a to 191 apply mutatis mutandis.
Aspect 20. An immunocytokine according to any preceding
aspect, wherein the V,, domain comprises an amino acid
sequence of SEQ ID NO:33, or a heavy chain variable
domain amino acid sequence that is at least 80% (e.g. at least
85%, or at least 90%) identical to SEQ ID NO:33 (for
example the VH domain sequence in any of the heavy chain
sequences of Seq ID Nos:47 to 49).
[0935] In this aspect, any of the features of the antibodies
of'concepts 20a to 201 or any of the embodiments of concept
20 apply mutatis mutandis.
Aspect 21. An immunocytokine according to any preceding
aspect comprising first and second copies of said heavy
chain.
Aspect 22. An immunocytokine according to any preceding
aspect, comprising a V,; domain which comprises the
CDRL1 sequence of SEQ ID NO:37 or 40, or the CRDL1
sequence of SEQ ID NO:37 or 40 comprising 3 or fewer
amino acid substitutions.
[0936] In this aspect, any of the features of the antibodies
of concepts 22a to 221 apply mutatis mutandis.
Aspect 23. An immunocytokine according to any preceding
aspect, comprising a V,; domain which comprises the
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CDRL2 sequence of SEQ ID NO:38 or 41, or the CRDL2
sequence of SEQ ID NO:38 or 41 comprising 2 or 1 amino
acid substitution(s), for example a CDRL2 sequence of Seq
1D No:50.

[0937] In this aspect, any of the features of the antibodies
of concepts 23a to 231 apply mutatis mutandis.

Aspect 24. An immunocytokine according to any preceding
aspect, comprising a V,; domain which comprises the
CDRL3 sequence of SEQ ID NO:39 or 42, or the CRDL3
sequence of SEQ ID NO:39 or 42 comprising 4 or fewer
amino acid substitutions.

[0938] In this aspect, any of the features of the antibodies
of concepts 24a to 241 apply mutatis mutandis.

Aspect 25. An immunocytokine according to any preceding
aspect, comprising a V; domain which comprises an amino
acid sequence of SEQ ID NO:43, or a light chain variable
domain amino acid sequence that is at least 80% (e.g. at least
85%, or at least 90%) identical to SEQ ID NO:43 (for
example the V; domain sequence in the light chain sequence
of'Seq ID No:50 or 51). In this aspect, any of the features of
the antibodies of concepts 25a to 251 or any of the embodi-
ments of concept 25 apply mutatis mutandis.

Aspect 26. An immunocytokine according to any preceding
aspect comprising first and second copies of said light chain.
Aspect 27. An immunocytokine according to any preceding
aspect which specifically binds to cynomolgus PD-L1 as
defined by Seq ID No:2.

[0939] In this aspect, any of embodiments of concept 27
apply mutatis mutandis.

Aspect 28. An immunocytokine according to any preceding
aspect, wherein the antibody or fragment comprises a kappa
light chain.

[0940] In this aspect, any of the embodiments of concept
28 apply mutatis mutandis.

Aspect 29. An immunocytokine according to any one of
aspects 9 to 28, wherein the amino acid substitutions are
conservative amino acid substitutions, optionally wherein
the conservative substitutions are from one of six groups
(each group containing amino acids that are conservative
substitutions for one another) selected from:

[0941] 1) Alanine (A), Serine (S), Threonine (T);
[0942] 2) Aspartic acid (D), Glutamic acid (E);

[0943] 3) Asparagine (N), Glutamine (Q);

[0944] 4) Arginine (R), Lysine (K);

[0945] 5) Isoleucine (I), Leucine (L), Methionine (M),

Valine (V); and

[0946] 6) Phenylalanine (F), Tyrosine (Y), Tryptophan
(W).

[0947] In this aspect, any of the embodiments of concept
9 apply mutatis mutandis.

Aspect 30. An immunocytokine according to any preceding
aspect, wherein the antibody or fragment comprises a con-
stant region, e.g. an IgGl constant region, optionally
wherein the constant region is a disabled IgG1 as defined in
Seq 1D No:205.

[0948] In this aspect, any of the features or the embodi-
ments of concepts 30, 31 or 32 apply mutatis mutandis.
Aspect 31. An immunocytokine according to any preceding
aspect wherein the:

[0949] A) V, domain comprises an amino acid
sequence of SEQ ID No:33 and the V; domain com-
prises an amino acid sequence of SEQ ID No:43;

[0950] B) V. domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
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No:33, and the V, domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:43;

[0951] C) V, domain comprises an amino acid
sequence of the V,; domain of SEQ ID No:47 and the
V; domain comprises an amino acid sequence of SEQ
ID No:43;

[0952] D) VL domain comprises an amino acid
sequence of the V,; domain of SEQ ID No:48 and the
V; domain comprises an amino acid sequence of SEQ
ID No:43;

[0953] E) V, domain comprises an amino acid
sequence of the V,; domain of SEQ ID No:49 and the
V; domain comprises an amino acid sequence of SEQ
ID No:43;

[0954] F) V,domain comprises an amino acid sequence
of SEQ ID No:33 and the V,; domain comprises an
amino acid sequence of the V,; domain of SEQ ID
No:50;

[0955] G) V. domain comprises an amino acid
sequence of the V,; domain of SEQ ID No:47 and the
V; domain comprises an amino acid sequence of the V,
domain of SEQ ID No:50;

[0956] H) V. domain comprises an amino acid
sequence of the V; domain of SEQ ID No:48 and the
V; domain comprises an amino acid sequence of the V,
domain of SEQ ID No:50;

[0957] 1)V, domain comprises an amino acid sequence
of'the V; domain of SEQ ID No:49 and the V; domain
comprises an amino acid sequence of the V, domain of
SEQ ID No:50;

[0958] )V, domain comprises an amino acid sequence
of SEQ ID No:33 and the V,; domain comprises an
amino acid sequence of the V,; domain of SEQ ID
No:51;

[0959] K) V, domain comprises an amino acid
sequence of the V,; domain of SEQ ID No:47 and the
V; domain comprises an amino acid sequence of the V,
domain of SEQ ID No:51;

[0960] L) V, domain comprises an amino acid
sequence of the V,; domain of SEQ ID No:48 and the
V; domain comprises an amino acid sequence of the V,
domain of SEQ ID No:51;

[0961] M)V, domain comprise an amino acid sequence
of'the V,; domain of SEQ ID No:49 and the VL domain
comprises an amino acid sequence of the V, domain of
SEQ ID No:51;

[0962] N) V, domain comprises an amino acid
sequence of SEQ ID No:33 and the V,; domain com-
prises an amino acid sequence of the V; domain of SEQ
ID No:298;

[0963] O) V, domain comprises an amino acid
sequence of the V,; domain of SEQ ID No:47 and the
V; domain comprises an amino acid sequence of the V,
domain of SEQ ID No:298;

[0964] P)V,,domain comprises an amino acid sequence
of'the V; domain of SEQ ID No:48 and the V,; domain
comprises an amino acid sequence of the V; domain of
SEQ ID No:298;

[0965] Q) V,domain comprise an amino acid sequence
of'the V; domain of SEQ ID No:49 and the V; domain
comprises an amino acid sequence of the V; domain of
SEQ ID No:298;
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[0966] R) V. domain comprises an amino acid
sequence of SEQ ID No:58 and the V; domain com-
prises an amino acid sequence of SEQ ID No:68;

[0967] S)V, domain comprises an amino acid sequence
that is at least 85% identical to SEQ ID No:58, and the
V; domain comprise an amino acid sequence that is at
least 85% identical to SEQ ID No:68;

[0968] T) V, domain comprises an amino acid
sequence of SEQ ID No:78 and the V; domain com-
prises an amino acid sequence of SEQ ID No:88;

[0969] U) V, domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:78, and the V; domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:88;

[0970] V) V. domain comprises an amino acid
sequence of SEQ ID No:98 and the V; domain com-
prises an amino acid sequence of SEQ ID No:108;

[0971] W) V, domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:98, and the V; domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:108;

[0972] X) V, domain comprises an amino acid
sequence of SEQ ID No:118 and the V,; domain com-
prises an amino acid sequence of SEQ ID No:128;

[0973] Y) V, domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:118, and the V; domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:128;

[0974] 7) V, domain comprises an amino acid
sequence of SEQ ID No:158 and the V; domain com-
prises an amino acid sequence of SEQ ID No:168;

[0975] AA) V, domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:158, and the V,; domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:168;

[0976] BB) V. domain comprises an amino acid
sequence of SEQ ID No:178 and the V; domain com-
prises an amino acid sequence of SEQ ID No:188;

[0977] CC) V, domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:178, and the V,; domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:188; DD) V, domain comprises an amino acid
sequence of SEQ ID No:138 and the V,; domain com-
prises an amino acid sequence of SEQ ID No:148;

[0978] EE) V, domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:13, and the V; domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:148;

[0979] FF) V, domain comprises an amino acid
sequence of SEQ ID No:244 and the V,; domain com-
prises an amino acid sequence of SEQ ID No:254;

[0980] GG) V, domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:244, and the V,; domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:254;
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[0981] HH) V, domain comprises an amino acid
sequence of SEQ ID No:264 and the V,; domain com-
prises an amino acid sequence of SEQ ID No:274;

[0982] II) V., domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:264, and the V,; domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:274;

[0983] JJ) V, domain comprises an amino acid
sequence of SEQ ID No:284 and the V; domain com-
prises an amino acid sequence of SEQ ID No:294;

[0984] KK) V, domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:284, and the V,; domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:294;

[0985] LL) V., domain comprises an amino acid
sequence of SEQ ID No:13 and the V; domain com-
prises an amino acid sequence of SEQ ID No:23; and

[0986] MM) V., domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:13, and the V; domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:23;

[0987] NN) V, domain comprises an amino acid
sequence of SEQ ID No:349 and the V,; domain com-
prises an amino acid sequence of SEQ 1D No:359; and

[0988] OO) V. domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:349, and the V,; domain comprises an amino acid
sequence that is at least 85% identical to SEQ ID
No:359.

[0989] In one embodiment, the amino acid sequence is at
least 70% identical to the specified Seq ID No. In one
embodiment, the amino acid sequence is at least 75%
identical to the specified Seq ID No. In one embodiment, the
amino acid sequence is at least 95% identical to the specified
Seq ID No. In one embodiment, the amino acid sequence is
at least 96% identical to the specified Seq ID No. In one
embodiment, the amino acid sequence is at least 97%
identical to the specified Seq ID No. In one embodiment, the
amino acid sequence is at least 98% identical to the specified
Seq ID No. In one embodiment, the amino acid sequence is
at least 99% identical to the specified Seq ID No. In one
embodiment, the amino acid sequence is at least 99.5%
identical to the specified Seq ID No.

Aspect 32. An immunocytokine according to any preceding
aspect wherein the:

[0990] A) V. and the constant region comprise an
amino acid sequence of SEQ ID No:299 and V; and C,
comprise an amino acid sequence of SEQ ID No:45;

[0991] B) V, and the constant region comprise an
amino acid sequence that is at least 85% identical to
SEQ ID No0:299, and the V; and CL. comprise an amino
acid sequence that is at least 85% identical to SEQ ID
No:45;

[0992] C) V, and the constant region comprise an
amino acid sequence of SEQ ID No:47 and VL and CL.
comprise an amino acid sequence of SEQ ID No:45;

[0993] D) V, and the constant region comprise an
amino acid sequence of SEQ ID No:48 and VL and CL.
comprise an amino acid sequence of SEQ ID No:45;
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[0994] E) V. and the constant region comprise an
amino acid sequence of SEQ ID No:49 and VL and CL.
comprise an amino acid sequence of SEQ ID No:45;

[0995] F) V. and the constant region comprise an
amino acid sequence of SEQ ID No:342 and VL and
CL comprise an amino acid sequence of SEQ ID
No:45;

[0996] G) V. and the constant region comprise an
amino acid sequence of SEQ ID No:238 and VL and
CL comprise an amino acid sequence of SEQ ID
No:50;

[0997] H) V, and the constant region comprise an
amino acid sequence of SEQ ID No:47 and VL. and CL.
comprise an amino acid sequence of SEQ ID No:50;

[0998] 1)V, and the constant region comprise an amino
acid sequence of SEQ ID No:48 and VL and CL
comprise an amino acid sequence of SEQ ID No:50;

[0999] ) V,,and the constant region comprise an amino
acid sequence of SEQ ID No:49 and VL and CL
comprise an amino acid sequence of SEQ ID No:50;

[1000] K) V. and the constant region comprise an
amino acid sequence of SEQ ID No:342 and VL and
CL comprise an amino acid sequence of SEQ ID
No:50;

[1001] L) V. and the constant region comprise an
amino acid sequence of SEQ ID No0:299 and VL and
CL comprise an amino acid sequence of SEQ ID
No:51;

[1002] M) V and the constant region comprise an
amino acid sequence of SEQ ID No:47 and VL. and CL.
comprise an amino acid sequence of SEQ ID No:51;

[1003] N) V., and the constant region comprise an
amino acid sequence of SEQ ID No:48 and VL. and CL.
comprise an amino acid sequence of SEQ ID No:51;

[1004] O) V, and the constant region comprise an
amino acid sequence of SEQ ID No:49 and VL and CL.
comprise an amino acid sequence of SEQ ID No:51;

[1005] P) V. and the constant region comprise an
amino acid sequence of SEQ ID No:342 and VL and
CL comprise an amino acid sequence of SEQ ID
No:51;

[1006] Q) V. and the constant region comprise an
amino acid sequence of SEQ ID No0:299 and VL and
CL comprise an amino acid sequence of SEQ ID
No:298;

[1007] R) V. and the constant region comprise an
amino acid sequence of SEQ ID No:47 and VL. and CL.
comprise an amino acid sequence of SEQ ID No:298;

[1008] S) V, and the constant region comprise an
amino acid sequence of SEQ ID No:48 and VL. and CL.
comprise an amino acid sequence of SEQ ID No:298;

[1009] T) V. and the constant region comprise an
amino acid sequence of SEQ ID No:49 and VL and CL.
comprise an amino acid sequence of SEQ ID No:298;

[1010] U) V, and the constant region comprise an
amino acid sequence of SEQ ID No:342 and VL and
CL comprise an amino acid sequence of SEQ ID
No:298;

[1011] V) V, and the constant region comprise an
amino acid sequence of SEQ ID No:60 and VL. and CL.
comprise an amino acid sequence of SEQ ID No:70;

[1012] W) V. and the constant region comprise an
amino acid sequence that is at least 85% identical to
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SEQ ID No:60, and the V,; and CL comprise an amino
acid sequence that is at least 85% identical to SEQ ID
No:70;

[1013] X) V, and the constant region comprise an
amino acid sequence of SEQ ID No:80 and VL and CL.
comprise an amino acid sequence of SEQ ID No:90;

[1014] Y) V, and the constant region comprise an
amino acid sequence that is at least 85% identical to
SEQ ID No:80, and the V,; and CL comprise an amino
acid sequence that is at least 85% identical to SEQ ID
No:90;

[1015] Z) V, and the constant region comprise an
amino acid sequence of SEQ ID No:100 and VL and
CL comprise an amino acid sequence of SEQ ID
No:110;

[1016] AA) V, and the constant region comprise an
amino acid sequence that is at least 85% identical to
SEQ ID No:100, and the V; and CL. comprise an amino
acid sequence that is at least 85% identical to SEQ ID
No:110;

[1017] BB) Vj and the constant region comprise an
amino acid sequence of SEQ ID No:120 and VL and
CL comprise an amino acid sequence of SEQ ID
No:130;

[1018] CC) V, and the constant region comprise an
amino acid sequence that is at least 85% identical to
SEQ ID No:120, and the V; and CL comprise an amino
acid sequence that is at least 85% identical to SEQ ID
No:130;

[1019] DD) V, and the constant region comprise an
amino acid sequence of SEQ ID No:160 and V; and CL.
comprise an amino acid sequence of SEQ ID No:170;

[1020] EE) V, and the constant region comprise an
amino acid sequence that is at least 85% identical to
SEQ ID No:160, and the V; and CL comprise an amino
acid sequence that is at least 85% identical to SEQ ID
No:170;

[1021] FF) V, and the constant region comprise an
amino acid sequence of SEQ ID No:180 and VL and
CL comprise an amino acid sequence of SEQ ID
No:190;

[1022] GG) V, and the constant region comprise an
amino acid sequence that is at least 85% identical to
SEQ ID No:180, and the V; and CL. comprise an amino
acid sequence that is at least 85% identical to SEQ ID
No:190;

[1023] HH) V, and the constant region comprise an
amino acid sequence of SEQ ID No:140 and V, and CL
comprise an amino acid sequence of SEQ ID No:150;

[1024] 1II) V, and the constant region comprise an
amino acid sequence that is at least 85% identical to
SEQ ID No:140, and the V; and CL. comprise an amino
acid sequence that is at least 85% identical to SEQ ID
No:150;

[1025] JJ) V, and the constant region comprise an
amino acid sequence of SEQ ID No:246 and VL and
CL comprise an amino acid sequence of SEQ ID
No:256;

[1026] KK) V, and the constant region comprise an
amino acid sequence that is at least 85% identical to
SEQ ID No:246, and the V; and CL. comprise an amino
acid sequence that is at least 85% identical to SEQ ID
No:256;
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[1027] LL) V and the constant region comprise an
amino acid sequence of SEQ ID No:266 and VL and
CL comprise an amino acid sequence of SEQ ID
No:276;

[1028] MM) V,, and the constant region comprise an
amino acid sequence that is at least 85% identical to
SEQ ID No:266, and the V; and CL comprise an amino
acid sequence that is at least 85% identical to SEQ ID
No:276;

[1029] NN) V, and the constant region comprise an
amino acid sequence of SEQ ID No:286 and VL and
CL comprise an amino acid sequence of SEQ ID
No0:296; and

[1030] OO) V, and the constant region comprise an
amino acid sequence that is at least 85% identical to
SEQ ID No:286, and the V; and CL. comprise an amino
acid sequence that is at least 85% identical to SEQ ID
No:296;

[1031] PP) V and the constant region comprise an
amino acid sequence of SEQ ID No:15 and VL. and CL.
comprise an amino acid sequence of SEQ ID No:25;
and

[1032] QQ) V, and the constant region comprise an
amino acid sequence that is at least 85% identical to
SEQ ID No:15, and the V; and CL comprise an amino
acid sequence that is at least 85% identical to SEQ ID
No:25;

[1033] RR) V. and the constant region comprise an
amino acid sequence of SEQ ID No:351 and VL and
CL comprise an amino acid sequence of SEQ ID
No:361; and

[1034] SS) V and the constant region comprise an
amino acid sequence that is at least 85% identical to
SEQ ID No:351, and the V; and CL. comprise an amino
acid sequence that is at least 85% identical to SEQ ID
No:361.

[1035] In one embodiment, the amino acid sequence is at
least 70% identical to the specified Seq ID No. In one
embodiment, the amino acid sequence is at least 75%
identical to the specified Seq ID No. In one embodiment, the
amino acid sequence is at least 95% identical to the specified
Seq ID No. In one embodiment, the amino acid sequence is
at least 96% identical to the specified Seq ID No. In one
embodiment, the amino acid sequence is at least 97%
identical to the specified Seq ID No. In one embodiment, the
amino acid sequence is at least 98% identical to the specified
Seq ID No. In one embodiment, the amino acid sequence is
at least 99% identical to the specified Seq ID No. In one
embodiment, the amino acid sequence is at least 99.5%
identical to the specified Seq ID No.

Aspect 33. An immunocytokine according to any preceding
aspect wherein the antigen-binding site specifically binds
PD-L1, whilst the IL-2 cytokine binds the high affinity (a.fy)
IL-2 receptor (IL-2R).

[1036] In one embodiment, the antigen binding site binds
PD-L1 simultaneously to the IL.-2 cytokine binding the afiy
IL-2R. In one embodiment, the antigen binding site binds
PD-L1 sequentially to the IL.-2 cytokine binding the afiy
IL-2R. In one embodiment, the IL-2 cytokine additionally
binds the intermediate (13y) IL-2R.

Aspect 34. An immunocytokine according to any preceding
aspect wherein the immunocytokine is capable of inhibiting
PD-L1-mediated suppression of T-cells.
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[1037] In one embodiment, the immunocytokine inhibits
PD-L1-mediated suppression of T-cells. In one embodiment,
the immunocytokine inhibits PD-I.1-mediated suppression
of T-cells in an in vitro assay. In another embodiment, the
antigen binding site has any of the features or embodiments
of concept 51 or 52.

[1038] In another embodiment, the antigen binding site
blocks or inhibits PD-1 binding to PD-L1. In one embodi-
ment, the antigen binding site blocks or inhibits CD80
binding to PD-L1.

Aspect 35. An immunocytokine according to any preceding
aspect wherein the immunocytokine is capable of increasing
IL-2R-mediated T-cell activation.

[1039] In one embodiment, the immunocytokine increases
IL-2R-mediated T-cell activation. In one embodiment, the
immunocytokine increases 1L.-2R-mediated T-cell activation
in an in vitro assay.

Aspect 36. An immunocytokine according to aspect 34 or
aspect 35, wherein the suppression of T-cells or the increase
in IL-2R-mediated T-cell activation is measured by an
increase in one or more of IFNy, IL-2, CD25 or proliferation
of T-cells in an assay that provides co-stimulation by either
direct CD3/CD28 stimulation, superantigen stimulation or
provides co-stimulation by co-incubation with cells capable
of inducing a T-cell response.

[1040] The measurements may be carried out with any
suitable technique. For example, the measurements may be
taken with ELISA, HTRF, BRDU incorporation (prolifera-
tion), electrochemiluminescence (ECL) or flow cytometry
(e.g. FACS). These techniques are well-known to those
skilled in the art and are described elsewhere herein. In one
embodiment, the assay is flow cytometry. In one embodi-
ment, the assay is ELISA. In one embodiment, the assay is
HTRF.

[1041] In this aspect, when aspect 36 is dependent on
aspect 34, any of the features or embodiments of concept 36
apply mutatis mutandis.

[1042] When Aspect 36 is dependent on Aspect 35, in one
embodiment, the increase in IL-2R-mediated T-cell activa-
tion is measured by an increase in one or both of IFNy and
CD25.

[1043] When Aspect 36 is dependent on Aspect 35, in one
embodiment, the co-stimulation is provided by direct CD3/
CD28 stimulation.

[1044] When Aspect 36 is dependent on Aspect 35, in one
embodiment, the co-stimulation is provided by a superanti-
gen, such as staphylococcal enterotoxin B (SEB).

[1045] When Aspect 36 is dependent on Aspect 35, in one
embodiment, the assay provides co-stimulation by co-incu-
bation with cells capable of inducing a T-cell response. Such
cells may be antigen-presenting cells (APCs), for example
monocytes, B-cells or dendritic cells. In one embodiment,
the assay provides co-stimulation by co-incubation with
APCs. In one embodiment, the assay provides co-stimula-
tion by co-incubation with monocytes. In one embodiment,
the assay provides co-stimulation by co-incubation with
B-cells. In one embodiment, the assay provides co-stimula-
tion by co-incubation with dendritic cells.

Aspect 37. An immunocytokine according to any preceding
aspect which does not comprise a linker (L), or an immu-
nocytokine according to any preceding claim wherein the C,
of d) is directly fused to the cytokine of f).

[1046] Inone embodiment, the CL ofthe light chain or the
heavy chain is directly fused to the cytokine.
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[1047] In one embodiment of aspect 1b, the CL of b) is
directly fused to the cytokine of d).

Aspect 38. An immunocytokine according to any one of
aspects 1 to 37, wherein the linker is a peptide linker of 1 to
20 amino acids in length.

[1048] In one embodiment, the linker is peptide linker of
1 to 15 amino acids in length. In one embodiment, the linker
is peptide linker of 1 to 10 amino acids in length. In one
embodiment, the linker is peptide linker of 1 to 5 amino
acids in length.

[1049] In one embodiment, the linker may be a chemical
linker. In the case of recombinant fusion proteins, the linkers
are encoded by nucleic acid sequences located in frame, in
between the coding regions for the different immunocyto-
kine portions. In the case of synthetic proteins, the linker
peptides are introduced during synthesis.

[1050] Linkers are well-known to those skilled in the art.
For example, see described in Denardo et al., 1998, Clin.
Cancer Res., 4(10):2483-90; Peterson et al., 1999, Biocon-
jug. Chem. 10(4):553-7; and Zimmerman et al., 1999, Nucl.
Med. Biol., 26(8):943-50, the modifications described
therein are incorporated herein by reference.

Aspect 39. An immunocytokine according to aspect 38,
wherein the linker peptide is selected from poly-G or
(G4S),, wherein X is 1, 2, 3 or 4 (SEQ ID NO: 756).
[1051] In other embodiments, the linker may be selected
from STG, GSTG (SEQ ID NO: 757), RS, TVAAPS (SEQ
ID NO: 758), GGGGS (SEQ ID NO: 759), GSTVAAPS
(SEQ ID NO: 760), TVAAPSGS (SEQ ID NO: 761) or
GSTVAAPSGS (SEQ ID NO: 762). In another embodiment,
the linker is Gln-Arg-Val-Asp (SEQ ID NO: 763) (derived
from N-terminus of canine kappa constant region). In
another embodiment, the linker is GGNGT (SEQ ID NO:
764) or YGNGT (SEQ ID NO: 765).

Aspect 40. An immunocytokine according to any preceding
aspect wherein the IL-2 cytokine is human IL-2 (hIL-2) or
a variant thereof.

[1052] IL-2 variants are as described in aspect 1.

[1053] There is also provided a variant cytokine, which
may be any of the non-1[.-2 cytokines described herein
(including the non-IL.-2 cytokines described in aspect 1, e.g.
selected from IL-7, IL-15, IL-21, 1L-12, GM-CSF, TNFq,
CXCL9, CXCLI10 and interferon-a). The definition of a
variant IL.-2 cytokine applies mutatis mutandis to the other
cytokines (including immune stimulating cytokines and
T-cell stimulating cytokines) described herein, e.g. compris-
ing any of the N-terminal deletions described for I[.-2 in
aspect 1.

Aspect 41. An immunocytokine according to aspect 40,
wherein the hlL.-2 comprises or consists of the amino acid
sequence of Seq ID No:301.

Aspect 42. An immunocytokine according to aspect 40,
wherein the hIL-2 comprises a variant of 1[.-2 which com-
prises a modification at the N-terminus, optionally a deletion
of from 1 to 10 amino acids.

[1054] As used in this aspect, a modification at the N-ter-
minus of any of the cytokines described herein (including
the non-IL.-2 cytokines described in aspect 1, e.g. selected
from IL-7, IL-15, IL-21, IL-12, GM-CSF, TNFa, CXCL9,
CXCL10 and interferon-a) refers to one or more (such as 1
to 10, e.g. 1 to 5) amino acid substitutions, deletions or
additions.

[1055] In one embodiment, the modification is one or
more (such as 1 to 10, e.g. 1 to 5) amino acid substitutions
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at the N-terminus of the cytokine. Substitutions may be
conservative substitutions, for example, as defined in con-
cept 9, concept 29 or aspect 29. In one embodiment, the
modification is a deletion. In another embodiment, the
modification is an N-terminal deletion, for example, any of
the deletions described in concept 9 and aspect 1. In one
embodiment, the modification (such as a deletion of 1 to 10
amino acids) is within the final 50 amino acids of the
N-terminus of the cytokine, e.g. the IL-2 cytokine. In one
embodiment, the modification (such as a deletion of 1 to 10
amino acids) within the final 30 amino acids of the N-ter-
minus of the cytokine, e.g. the IL-2 cytokine. In one embodi-
ment, the modification (such as a deletion of 1 to 10 amino
acids) within the final 25 amino acids of the N-terminus of
the cytokine, e.g. the IL-2 cytokine. In one embodiment, the
modification (such as a deletion of 1 to 10 amino acids)
within the final 20 amino acids of the N-terminus of the
cytokine, e.g. the IL-2 cytokine. In one embodiment, the
modification (such as a deletion of 1 to 10 amino acids)
within the final 15 amino acids of the N-terminus of the
cytokine, e.g. the IL-2 cytokine. In one embodiment, the
modification (such as a deletion of 1 to 10 amino acids)
within the final 10 amino acids of the N-terminus of the
cytokine, e.g. the IL.-2 cytokine.

[1056] In one embodiment, the modification is a deletion
of 1 to 9 amino acids from within the final 10 amino acids
of the N-terminus of the cytokine, such as a deletion of the
final 1 to 9 amino acids of the N-terminus of the cytokine.
In one embodiment, the modification is a deletion of 1 to 8
amino acids from within the final 10 amino acids of the
N-terminus of the cytokine, such as a deletion of the final 1
to 8 amino acids of the N-terminus of the cytokine. In one
embodiment, the modification is a deletion of 1 to 7 amino
acids from within the final 10 amino acids of the N-terminus
of the cytokine, such as a deletion of the final 1 to 7 amino
acids of the N-terminus of the cytokine. In one embodiment,
the modification is a deletion of 1 to 6 amino acids from
within the final 10 amino acids of the N-terminus of the
cytokine, such as a deletion of the final 1 to 6 amino acids
of the N-terminus of the cytokine. In one embodiment, the
modification is a deletion of 1 to 5 amino acids from within
the final 10 amino acids of the N-terminus of the cytokine,
such as a deletion of the final 1 to 5 amino acids of the
N-terminus of the cytokine. In one embodiment, the modi-
fication is a deletion of 1 to 4 amino acids from within the
final 10 amino acids of the N-terminus of the cytokine, such
as a deletion of the final 1 to 4 amino acids of the N-terminus
of the cytokine. In one embodiment, the modification is a
deletion of 1 to 3 amino acids from within the final 10 amino
acids of the N-terminus of the cytokine, such as a deletion
of the final 1 to 3 amino acids of the N-terminus of the
cytokine. In one embodiment, the modification is a deletion
of 1 or 2 amino acids from within the final 10 amino acids
of the N-terminus of the cytokine, such as a deletion of the
final 1 or 2 amino acids of the N-terminus of the cytokine.
In one embodiment, the modification is a deletion of 1 amino
acid from within the final 10 amino acids of the N-terminus
of the cytokine, such as a deletion of the final amino acid of
the N-terminus of the cytokine. In a particular embodiment,
the cytokine is an IL-2 cytokine, such as a human I[-2
cytokine.

[1057] Inone embodiment, the deletion is of the 9% amino
acid from the N-terminus of the cytokine, e.g. the IL-2
cytokine, for example the human IL-2 cytokine. In one
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embodiment, the deletion is of the 8” and 9” amino acid
from the N-terminus of the cytokine, e.g. the IL.-2 cytokine,
for example the human IL.-2 cytokine. In one embodiment,
the deletion is of the 7%, 8" and 97 amino acid from the
N-terminus of the cytokine, e.g. the IL-2 cytokine, for
example the human IL.-2 cytokine. In one embodiment, the
deletion is of the 6 to 9” amino acid from the N-terminus
of the cytokine, e.g. the IL-2 cytokine, for example the
human IL-2 cytokine. In one embodiment, the deletion is of
the 47 to 9” amino acid from the N-terminus of the cytokine,
e.g. the IL-2 cytokine, for example the human IL.-2 cytokine.
In one embodiment, the deletion is of the 3’ to 97 amino
acid from the N-terminus of the cytokine, e.g. the IL-2
cytokine, for example the human IL-2 cytokine. In one
embodiment, the deletion is of the 27 to 9” amino acid from
the N-terminus of the cytokine, e.g. the IL-2 cytokine, for
example the human IL.-2 cytokine. In one embodiment, the
deletion is of the 2"¢ to 6 amino acid from the N-terminus
of the cytokine, e.g. the IL-2 cytokine, for example the
human IL.-2 cytokine. In one embodiment, the deletion is of
the 3™ to 7% amino acid from the N-terminus of the cyto-
kine, e.g. the IL-2 cytokine, for example the human IL-2
cytokine. In one embodiment, the deletion is of the 4th to 8
amino acid from the N-terminus of the cytokine, e.g. the
IL-2 cytokine, for example the human IL.-2 cytokine. Any of
the deletions described in Aspect 1 hereinabove may be
applied mutatis mutandis to the non-IL-2 cytokines of this
aspect.

[1058] Aspect 42a. A variant hI[.-2 comprising an N-ter-
minal modification of any of the aspects or features of aspect
42. In one embodiment of aspect 42a, the variant hI[-2 is a
purified variant hI[.-2. In another embodiment of aspect 42a,
the variant hILL-2 is an isolated and purified variant hIl.-2.
[1059] Aspect 42b. A variant cytokine selected from IL.-7,
IL-15, 1IL-21, IL-12, GM-CSF, TNFa, CXCL9, CXCL10
and interferon-o. comprising an N-terminal modification of
any of the aspects or features of aspect 42. In one embodi-
ment of aspect 42a, the variant cytokine is a purified variant
cytokine. In another embodiment of aspect 42a, the variant
cytokine is an isolated and purified variant cytokine.
Aspect 43. An immunocytokine according to aspect 40 or
aspect 42, wherein the hll.-2 comprises a variant 1[.-2
comprising an N-terminal sequence selected from Seq ID
No:303 to 323.

[1060] Aspect 43a. A variant hI[.-2 comprising an N-ter-
minal sequence selected from Seq ID No:303 to 323.
[1061] Inone embodiment of aspect 43a, the variant hI[.-2
is a purified variant hIL-2. In another embodiment of aspect
43a, the variant hl[.-2 is an isolated and purified variant
hIL-2. In one embodiment, the variant hI[.-2 comprises (or
consists) of an N-term terminal sequence selected from Seq
1D No:303 to 323 directly fused to an IL-2 sequence selected
from Seq ID No:324, 517 and 518.

Aspect 44. An immunocytokine according to any one of
aspects 40, 42 or 43 wherein the hII.-2 variant comprises one
or more (such as 1 to 5, e.g. one or two) mutations inde-
pendently selected from the following:

[1062] 1) D20 (such as D20T);

[1063] 2) R38 (such as R38W, R38A or R38Q);
[1064] 3) F42 (such as F42A or F42K);

[1065] 4) Y45 (such as Y45A);

[1066] 5) E62 (such as E62A);

[1067] 6) N88 (such as N88R);

[1068] 7) C125 (such as C1255);
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[1069] 8) Q126 (such as Q126W); or
[1070] 9) R38 and F42 (such as R38W and F42K or
R38A and F42A);

[1071] wherein the residue numbering is defined with
reference to the human wild-type IL-2 sequence, Seq
1D No:301.

Aspect 44a. A variant hl.-2 according to any one of aspects
42a or 43a wherein the hILL-2 variant comprises one or more
(such as 1 to 5, e.g. one or two) mutations independently
selected from the following:

[1072] 1) D20 (such as D20T);

[1073] 2) R38 (such as R38W, R38A or R38Q);
[1074] 3) F42 (such as F42A or F42K);

[1075] 4) Y45 (such as Y45A);

[1076] 5) E62 (such as E62A);

[1077] 6) N88 (such as N88R);

[1078] 7) C125 (such as C125S);

[1079] 8) Q126 (such as Q126W); or

[1080] 9) R38 and F42 (such as R38W and F42K or

R38A and F42A);

wherein the residue numbering is defined with reference to
the human wild-type 1L.-2 sequence, Seq ID No:301.
[1081] In one embodiment, the variant hI[L-2 comprises
(or consists) of an R38 (such as R38W, R38A or R38Q), e.g.
R38A) mutation. In one embodiment, the variant hIl.-2
comprises (or consists) of an F42 (such as F42A or F42K,
e.g. F42A) mutation. In one embodiment, the variant hil.-2
comprises (or consists) of a Y45 (such as Y45A) mutation.
In one embodiment, the variant hIL-2 comprises (or con-
sists) of an E62 (such as E62A) mutation.

[1082] In one embodiment, the variant hIL-2 comprises
(or consists) of an R38 (such as R38W, R38A or R38Q), e.g.
R38A) mutation and an F42 (such as F42A or F42K, e.g.
F42A) mutation. In one embodiment, the variant hIl.-2
comprises (or consists) of an R38 (such as R38W, R38A or
R38Q, e.g. R38A) and a Y45 (such as Y45A) mutation. In
one embodiment, the variant hI[.-2 comprises (or consists)
of an R38 (such as R38W, R38A or R38Q, e.g. R38A)
mutation and an E62 (such as E62A). In one embodiment,
the variant hl[.-2 comprises (or consists) of a Y45 (such as
Y45A) mutation and an E62 (such as E62A). In one embodi-
ment, the variant hll.-2 comprises (or consists) of an F42
(such as F42A or F42K, e.g. F42A) mutation and an E62
(such as E62A) mutation. In one embodiment, the variant
hIL-2 comprises (or consists) of an F42 (such as F42A or
F42K, e.g. F42A) mutation and a Y45 (such as Y45A)
mutation.

[1083] In one embodiment, the variant hIL-2 comprises
(or consists) of an R38 (such as R38W, R38A or R38Q), e.g.
R38A) mutation, an F42 (such as F42A or F42K, e.g. F42A)
mutation and a Y45 (such as Y45A) mutation. In one
embodiment, the variant hI[.-2 comprises (or consists) of an
R38 (such as R38W, R38A or R38Q), e.g. R38A) mutation,
an F42 (such as F42A or F42K, e.g. F42A) mutation and an
E62 (such as E62A) mutation. In one embodiment, the
variant hI[.-2 comprises (or consists) of an R38 (such as
R38W, R38A or R38Q), e.g. R38A) mutation, a Y45 (such as
Y45A) mutation and an E62 (such as E62A) mutation.

[1084] In one embodiment, the variant hI[L-2 comprises
(or consists) of an R38 (such as R38W, R38A or R38Q), e.g.
R38A) mutation, an F42 (such as F42A or F42K, e.g. F42A)
mutation, a Y45 (such as Y45A) mutation and an E62 (such
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as E62A) mutation. In one embodiment, the variant hI[.-2
comprises (or consists) of an R38A, F42A, Y45A and an
E62A mutation.

[1085] Other hIL-2 mutations are known to those skilled
in the art. In one embodiment, the hIL.-2 mutations are those
described in W02012/062228 (see claims 2 to 7, incorpo-
rated herein by reference). In one embodiment, the hI[-2
mutations are those described in W01999/60128 (see claims
6,7, 8, 10, 11 and 12 incorporated herein by reference). In
one embodiment, the hIL.-2 mutations are those described in
W01993/20849 (see claims 4 and 5 incorporated herein by
reference). In one embodiment, the hIL-2 mutations are
those described in W02003/015697 (see claims 7 and 10
incorporated herein by reference). In one embodiment, the
hIL-2 mutations are those described in W(02005/007121
(see claims 9 to 14 incorporated herein by reference). In one
embodiment, the hIL-2 mutations are those described in
WO02005/086798 (see claims 5 to 10 incorporated herein by
reference). In one embodiment, the hIL-2 mutations are
those described in WO2005/086751 (see claims 5 to 9
incorporated herein by reference). In one embodiment, the
hIL-2 mutations are those described in W02009/061853
(see claim 5 incorporated herein by reference). In one
embodiment, the hIL-2 mutations are those described in
W02012/088446 (see claims 3 to 8 and 11 to 13 incorpo-
rated herein by reference). In one embodiment, the hI[-2
mutations are those described in W02012/107417 (see
claims 2, 4, 6 and 9, incorporated herein by reference). In
one embodiment, the hIL.-2 mutations are those described in
W02012/119093 (see claims 1 to 7, incorporated herein by
reference). In one embodiment, the hIL-2 mutations are
those described in W0O2015/164815 (see claims 3 to 19,
incorporated herein by reference).

[1086] In these aspects, where the residue numbering is
defined with reference to the human wild-type IL-2
sequence, if, for example, there is a single amino acid
deletion from the N-terminus of the cytokine, and the claim
described an N88 amino acid mutation, then, for the variant
IL-2 having the single amino acid deletion, the N will in fact
be at position 87. If the cytokine has 3 amino acids deleted
from the N-terminus, and the mutation is an F42A mutation,
then the position to be mutated, will in fact be F39 in the
variant sequence.

[1087] Aspect 45. An immunocytokine according to
aspect 40, wherein the hl[.-2 comprises a variant 1[.-2
consists of an N-terminal sequence selected from Seq ID
No:242 to 262 fused to the amino acid sequence of Seq ID
No:324.

[1088] In one embodiment, the variant hIL-2 comprises
(or consists) of an N-terminal sequence selected from Seq
1D No:303 to 323 fused to the amino acid sequence selected
from Seq ID No:324, 517 and 518.

[1089] In one embodiment, the immunocytokine is 1D05
D1-9 ICK. In one embodiment, the immunocytokine is
1D05 D1-9. In one embodiment, the immunocytokine is
1D05 D9-2 ICK. In one embodiment, the immunocytokine
is 1D05 D9-7 ICK.

[1090] Aspect 45a. A variant hI[.-2 comprising an N-ter-
minal sequence selected from Seq ID No:303 to 323 fused
to the amino acids sequence of Seq ID No:324.

[1091] Inone embodiment of aspect 45a, the variant hI[.-2
is a purified variant hIL-2. In another embodiment of aspect
44a, the variant hl[.-2 is an isolated and purified variant
hIL-2.



US 2023/0192847 Al

Aspect 46. An immunocytokine according to any preceding
aspect, wherein the 1L.-2 cytokine binds to the high affinity
(apy) IL-2 receptor with a potency less than free 1L-2, for
example with an EC,, of greater than 20 pM, greater than 50
uM or greater than 100 pM, e.g. when measured in a
cell-based proliferative assay.

[1092] Free IL-2 has a potency of approximately 10 uM
against the ofy (high affinity) receptor in a cell-based
proliferative assay. As used herein, EC,, refers to the effec-
tive concentration to give 50% of maximal activation of the
IL2R. The higher the EC,,, the less potent the substance is,
thus a substance having an EC;, of 1 uM is more potent than
a substance with an EC5, of 1 nM. The sequences of the
a-chain, p-chain and y-chain are provided in Seq ID Nos:
327, 328 and 329 respectively.

[1093] In one embodiment, the IL-2 cytokine has an EC,
in the range of 5 uM to 20 uM. In one embodiment, the EC,
is in the range of 5 uM to 1 nM. In one embodiment, the
ECy, is in the range of 5 pM to 750 pM, 5 pM to 500 pM,
5 pM to 250 pM or 5 pum to 100 pM, e.g. 5 pM to 50 pM.
[1094] In one embodiment, the EC,, is in the range of 10
pM to 1 nM. In one embodiment, the EC, is in the range of
10 pM to 750 pM, 10 pM to 500 pM, 10 pM to 250 pM or
10 um to 100 pM, e.g. 10 pM to 50 pM, or 10 pM to 30 pM.
[1095] In one embodiment, the ECy, is in the range of 20
pMto 1 nM. In one embodiment, the EC., is in the range of
20 pM to 750 pM, 20 pM to 500 pM, 20 pM to 250 pM or
20 um to 100 pM, e.g. 20 pM to 50 pM.

[1096] In another embodiment, the IL.-2 cytokine has an
EC,, in the range of 50 pM to 1 nM. In one embodiment, the
EC,, is in the range of 50 pM to 750 pM, 50 pM to 500 pM,
50 pM to 250 pM or 50 pm to 100 pM, e.g. 50 pM to 75 pM.
In another embodiment, the IL-2 cytokine has an EC in the
range of 100 pM to 1 nM. In one embodiment, the EC, is
in the range of 100 pM to 800 pM, 100 pM to 700 pM, 100
pM to 600 pM or 100 pm to 500 pM, e.g. 100 pM to 400 pM.
In another embodiment, the IL.-2 cytokine has an EC, in the
range of 100 um to 300 pM. In another embodiment, the
1L-2 cytokine has an ECs, in the range of 100 pum to 200 pM.
[1097] In another embodiment, the ECy, is greater than 5
pM. In another embodiment, the ECs, is greater than 10 pM.
In another embodiment, the EC;, is greater than 20 pM. In
another embodiment, the EC,, is greater than 30 pM, greater
than 40 pM, greater than 50 pM, greater than 60 pM or
greater than 70 pM. In another embodiment, the ECy, is
greater than 100 pM, greater than 125 pM, greater than 150
pM, greater than 175 pM or greater than 200 pM. In another
embodiment, the EC,, is greater than 250 pM, greater than
300 pM, greater than 350 pM, greater than 400 pM. In
another embodiment, the EC, is greater than 500 pM,
greater than 600 pM, greater than 700 pM or greater than
800 pM.

[1098] In one embodiment, the EC,, is less than 5 nM. In
one embodiment, the ECy, is less than 1 nM. In one
embodiment, the EC,,, is less than 800 pM. In one embodi-
ment, the EC is less than 700 pM. In one embodiment, the
ECjy, is less than 600 pM. In one embodiment, the ECy, is
less than 500 pM. In one embodiment, the EC, is less than
400 pM. In one embodiment, the ECy is less than 300 pM.
In one embodiment, the EC,, is less than 200 pM. In one
embodiment, the ECs,, is less than 100 pM. In one embodi-
ment, the ECy, is less than 50 pM.

[1099] The potency of the immunocytokine against the
afy IL-2R may be measured in a cell-based proliferative
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assay, which are well-known to those skilled in the art and
are detailed more in the Examples hereinbelow (see
Example 13 and FIG. 12).

Aspect 47. An immunocytokine according to any preceding
aspect, wherein the I[.-2 binds to the intermediate affinity
(By) IL-2 receptor with a potency less than free IL-2, for
example with an ECK of greater than 1 nM, greater than 5
nM or greater than 10 nM, e.g. when measured in a
cell-based proliferative assay.

[1100] Free IL-2 has a potency of approximately 100 pM
against the Py (intermediate affinity) receptor in a cell-based
proliferative assay. As used herein, EC,, refers to the effec-
tive concentration to give 50% of maximal activation of the
IL-2R. The higher the ECj,, the less potent the substance is,
thus a substance having an ECs, of 1 pM is more potent than
a substance with an EC5, of 1 nM. The sequences of the
a-chain, p-chain and y-chain are provided in Seq ID Nos:
327, 328 and 329 respectively.

[1101] In one embodiment, the ECs, is in the range of 1 to
100 nM. In one embodiment, the ECs, is in the range of 10
nM to 100 nM. In one embodiment, the ECy, is in the range
of 20 nM to 100 nM. In another embodiment, the IL-2
cytokine has an EC in the range of 30 nM to 100 nM, 40
nM to 100 nM, 50 nM to 100 nM. In one embodiment, the
ECjy, is in the range of 50 nM to 100 nM, 60 nM to 100 nM,
70 nM to 100 nM.

[1102] In one embodiment, the EC,, is in the range of 1 to
50 nM. In one embodiment, the ECy, is in the range of 10
nM to 50 nM. In one embodiment, the ECs, is in the range
of 20 nM to 50 nM. In another embodiment, the IL-2
cytokine has an EC, in the range of 30 nM to 50 nM or 40
nM to 50 nM.

[1103] In one embodiment, the ECs, is in the range of 1 to
10 nM. In one embodiment, the ECs,, is in the range of 1 to
20 nM. In one embodiment, the EC, is in the range of 1 to
30 nM. In one embodiment, the ECy, is in the range of 1 1M
to 9 nM. In one embodiment, the EC,, is in the range of 1
nM to 8 nM. In another embodiment, the IL.-2 cytokine has
an EC,, in the range of 1 nM to 7 nM, 1 nM to 6 nM or 1
nM to 5 nM.

[1104] In another embodiment, the EC,, is greater than 0.5
nM, greater than 0.6 nM, greater than 0.7 nM, greater than
0.8 nM or greater than 0.9 nM. In another embodiment, the
ECj, is greater than 1 nM, greater than 1.25 nM, greater than
1.5 nM, greater than 1.75 nM or greater than 2 nM. In
another embodiment, the ECy, is greater than 2.5 nM,
greater than 3 nM, greater than 3.5 nM, greater than 4 nM.
In another embodiment, the EC,, is greater than 5 nM,
greater than 6 nM, greater than 7 nM or greater than 8 nM.
In a particular embodiment, the EC;, is greater than 1 nM.
[1105] In one embodiment, the ECy is less than 10 nM. In
one embodiment, the EC, is less than nM. In one embodi-
ment, the EC,, is less than 30 nM. In one embodiment, the
ECj, is less than 40 nM. In one embodiment, the ECs, is less
than 50 nM.

[1106] In one embodiment, the ECs, is less than 100 nM.
In one embodiment, the EC,, is less than 200 nM. In one
embodiment, the ECy, is less than 300 nM.

[1107] In another embodiment, the ECs, is less than 75 nM
or less than 50 nM.

[1108] In one embodiment, the IL-2 shows no detectable
potency against the Py IL-2R in a cell-based proliferative
assay.
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[1109] The potency of the immunocytokine against the 8y
IL-2R may be measured in a cell-based proliferative assay,
which are well-known to those skilled in the art and are
detailed more in the Examples hereinbelow (see Example 13
and FIG. 12).

Aspect 48. An immunocytokine according to any preceding
aspect, wherein the IL-2 preferentially binds to the high
affinity (apy) IL-2 receptor over the intermediate affinity
(Py) IL-2 receptor.

Aspect 49. An immunocytokine according to aspect 48,
wherein the ratio of IL-2 potency against the high affinity
(apy) IL-2 receptor:intermediate affinity (fy) 1L.-2 receptor
is at least 2:1.

[1110] In one embodiment, the ratio is at least 3:1. In one
embodiment, the ratio is at least 4:1. In one embodiment, the
ratio is at least 5:1. In one embodiment, the ratio is at least
7.5:1. In one embodiment, the ratio is at least 10:1. In one
embodiment, the ratio is at least 12.5:1. In one embodiment,
the ratio is at least 15:1. In one embodiment, the ratio is at
least 17.5:1. In one embodiment, the ratio is at least 20:1.

[1111] In another embodiment, the ratio is at least 50:1. In
another embodiment, the ratio is at least 75:1. In another
embodiment, the ratio is at least 100:1. In another embodi-
ment, the ratio is at least 250:1. In another embodiment, the
ratio is at least 500:1. In another embodiment, the ratio is at
least 750:1. In another embodiment, the ratio is at least
1000:1.

[1112] In another embodiment, the ratio is at least 1250:1.
In another embodiment, the ratio is at least 1500:1. In
another embodiment, the ratio is at least 1750:1. In another
embodiment, the ratio is at least 2000:1.

Aspect 50. An immunocytokine according to any preceding
aspect, wherein the antigen binding site binds to hPD-L.1
with an affinity of less than 500 pM (e.g. less than 300 pM
or less than 200 pM), optionally wherein the immunocyto-
kine provides a ratio of the potency of the IL-2 cytokine
against the high affinity (afy) receptor: affinity of the
anti-PD-L.1 antigen binding site against hPD-L1 of at least
2:1.

[1113] In one embodiment, the antigen binding site binds
to hPD-L.1 with an affinity of less than 200 pM. In one
embodiment, the antigen binding site binds to hPD-L1 with
an affinity of less than 100 pM, or less than 50 pM.

[1114] In one embodiment, the antigen binding site binds
to hPD-L1 with an affinity of between 50 pM and 500 pM,
or between 75 pM and 500 pM, or between 100 pM and 500
pM or between 200 pM and 500 pM.

[1115] In one embodiment, the antigen binding site binds
to hPD-L1 with an affinity of between 50 pM and 400 pM,
or between 50 pM and 300 pM, or between 50 pM and 200
pM or between 50 pM and 100 pM.

[1116] In one embodiment, the antigen binding site binds
to hPD-L.1 with an affinity of between 100 pM and 500 pM,
or between 100 pM and 400 pM, or between 100 pM and
300 pM.

[1117] In one embodiment, the ratio of the potency of the
1L-2 cytokine against the high affinity (c.fy) receptor: affin-
ity of the anti-PD-L.1 antigen binding site against hPD-L.1 is
at least 3:1. In one embodiment, the ratio of the potency of
the IL-2 cytokine against the high affinity (afy) receptor:
affinity of the anti-PD-L.1 antigen binding site against hPD-
L1 is at least 4:1. In one embodiment, the ratio of the
potency of the IL-2 cytokine against the high affinity (afy)
receptor: affinity of the anti-PD-L1 antigen binding site
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against hPD-L.1 is at least 5:1. In one embodiment, the ratio
of the potency of the IL.-2 cytokine against the high affinity
(apy) receptor: affinity of the anti-PD-L1 antigen binding
site against hPD-L1 is at least 7:1. In one embodiment, the
ratio of the potency of the IL.-2 cytokine against the high
affinity (apy) receptor: affinity of the anti-PD-L.1 antigen
binding site against hPD-L1 is at least 10:1.

[1118] Any of the half-life, K, rates, KOFF rates, or
binding characteristics of the anti-PD-L.1 antibodies in con-
cepts 1 to 40 applu mutatis mutandis to the immunocytok-
ines disclosed herein.

[1119] Aspect 50a. An immunocytokine according to any
preceding aspect, wherein the antigen binding site binds to
mPD-L.1 (Seq ID No:325) with an affinity of less than 500
nM (e.g. less than 100 nM, less than 10 nM or less than 1
nm).

[1120] In one embodiment, the antigen binding site binds
to hPD-L.1 with an affinity of between 1 nM and 500 nM, or
between 1 nM and 250 nM, or between 1 nM and 100 nM,
or between 1 nM and 50 nM.

[1121] In one embodiment, the antigen binding site binds
to hPD-L1 with an affinity of between 10 nM and 500 nM,
or between 10 nM and 250 nM, or between 10 nM and 100
nM, or between 1 nM and 50 nM, in particular between 10
nM and 100 nM.

[1122] In one embodiment, the antigen binding site binds
to hPD-L1 with an affinity of between 100 nM and 500 nM,
or between 100 nM and 400 nM, or between 100 nM and
300 nM, or between 100 nM and 200 nM.

[1123] The affinity of the antigen-binding site to hPD-L.1
or mPD-L1 may be measured by any technique well-known
to those skilled in the art. In one embodiment, the affinity is
measured using SPR, the details of which are provided
hereinabove.

Aspect 51. An immunocytokine as defined in any preceding
aspect for use in treating or preventing a hPD-L1-mediated
disease or condition, e.g. selected from neoplastic or non-
neoplastic disease, chronic viral infections, and malignant
tumours, such as melanoma, breast cancer, ovarian cancer,
Merkel cell carcinoma, non-small cell lung cancer (squa-
mous and non-squamous), renal cell cancer, bladder cancer,
colorectal cancer (without MSI or microsatellite instability),
head and neck squamous cell carcinoma, mesothelioma,
virally induced cancers (such as cervical cancer and naso-
pharyngeal cancer), soft tissue sarcomas, haematological
malignancies such as Hodgkin’s and non-Hodgkin’s disease,
diffuse large B-cell lymphoma (for example melanoma,
breast cancer, ovarian cancer, Merkel cell carcinoma, non-
small cell lung cancer (squamous and non-squamous), renal
cell cancer, bladder cancer, colorectal cancer (without MSI
or microsatellite instability), head and neck squamous cell
carcinoma and mesothelioma or for example virally induced
cancers (such as cervical cancer and nasopharyngeal cancer)
and soft tissue sarcomas).

Aspect 52. Use of an immunocytokine as defined in any one
of aspects 1 to 50 in the manufacture of a medicament for
administration to a human for treating or preventing a
hPD-L.1 mediated disease or condition in the human, e.g.
wherein the hPD-L1 mediated disease or condition is
selected from neoplastic or non-neoplastic disease, chronic
viral infections, and malignant tumours, such as melanoma,
breast cancer, ovarian cancer, Merkel cell carcinoma, non-
small cell lung cancer (squamous and non-squamous), renal
cell cancer, bladder cancer, colorectal cancer (without MSI
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or microsatellite instability), head and neck squamous cell
carcinoma, mesothelioma, virally induced cancers (such as
cervical cancer and nasopharyngeal cancer), soft tissue
sarcomas, haematological malignancies such as Hodgkin’s
and non-Hodgkin’s disease, diffuse large B-cell lymphoma
(for example melanoma, breast cancer, ovarian cancer,
Merkel cell carcinoma, non-small cell lung cancer (squa-
mous and non-squamous), renal cell cancer, bladder cancer,
colorectal cancer (without MSI or microsatellite instability),
head and neck squamous cell carcinoma and mesothelioma
or for example virally induced cancers (such as cervical
cancer and nasopharyngeal cancer) and soft tissue sarco-
mas).

Aspect 53. A method of treating or preventing a hPD-L1
mediated disease or condition, e.g. selected from neoplastic
or non-neoplastic disease, chronic viral infections, and
malignant tumours, such as melanoma, breast cancer, ovar-
ian cancer, Merkel cell carcinoma, non-small cell lung
cancer (squamous and non-squamous), renal cell cancer,
bladder cancer, colorectal cancer (without MSI or microsat-
ellite instability), head and neck squamous cell carcinoma,
mesothelioma, virally induced cancers (such as cervical
cancer and nasopharyngeal cancer), soft tissue sarcomas,
haematological malignancies such as Hodgkin’s and non-
Hodgkin’s disease, diffuse large B-cell lymphoma (for
example melanoma, breast cancer, ovarian cancer, Merkel
cell carcinoma, non-small cell lung cancer (squamous and
non-squamous), renal cell cancer, bladder cancer, colorectal
cancer (without MSI or microsatellite instability), head and
neck squamous cell carcinoma and mesothelioma or for
example virally induced cancers (such as cervical cancer and
nasopharyngeal cancer) and soft tissue sarcomas) in a
human, comprising administering to said human a therapeu-
tically effective amount of an immunocytokine as defined in
any one of aspects 1 to 50, wherein the hPD-L.1 mediated
disease or condition is thereby treated or prevented.

[1124] In any of aspects 51 to 53, the hPD-L.1 mediated
disease may be any of those as described herein. In one
embodiment, in any of aspects 51 to 53, the hPD-L1
mediated disease is a virally induced cancer, such as cervical
cancer and nasopharyngeal cancer, for example cervical
cancers caused by HPV infection. In one embodiment, in
any of aspects 51 to 53, the hPD-L.1 mediated disease is a
chronic viral infection. In one embodiment, in any of aspects
51 to 53, the hPD-L1 mediated disease is a neoplastic
disease. In one embodiment, in any of aspects 51 to 53, the
hPD-L.1 mediated disease is a non-neoplastic disease. In one
embodiment, in any of aspects 51 to 53, the hPD-L1
mediated disease is a malignant tumour. In one embodiment,
in any of aspects 51 to 53, the hPD-L.1 mediated disease is
a cancer which is known to be responsive to PD-L.1 therapy,
such as melanoma, Merkel cell carcinoma, non-small cell
lung cancer (squamous and non-squamous), renal cell can-
cer, bladder cancer, head and neck squamous cell carcinoma,
mesothelioma. In one embodiment, in any of aspects 51 to
53, the hPD-L1 mediated disease is a cancer which is a soft
tissue sarcoma. In one embodiment, in any of aspects 51 to
53, the hPD-L.1 mediated disease is a neurodegenerative
disease, disorder or condition, optionally wherein the neu-
rodegenerative disease, disorder or condition is selected
from Alzheimer’s disease, amyotrophic lateral sclerosis,
Parkinson’s disease, Huntington’s disease, primary progres-
sive multiple sclerosis, secondary progressive multiple scle-
rosis, corticobasal degeneration, Rett syndrome, a retinal
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degeneration disorder selected from age-related macular
degeneration and retinitis pigmentosa; anterior ischemic
optic neuropathy, glaucoma, uveitis, depression, trauma-
associated stress or post-traumatic stress disorder, fronto-
temporal dementia, Lewy body dementias, mild cognitive
impairments, posterior cortical atrophy, primary progressive
aphasia and progressive supranuclear palsy or aged-related
dementia, in particular Alzheimer’s disease, amyotrophic
lateral sclerosis, Parkinson’s disease and Huntington’s dis-
ease, and e.g. Alzheimer’s disease.

Aspect 54. The immunocytokine according to aspect 51, the
use according to aspect 52 or the method according to aspect
53, wherein the hPD-L1-mediated disease or condition is
cancet.

Aspect 55. The immunocytokine, the use or the method
according to aspect 54, wherein the cancer is selected from
melanoma, Merkel cell cancer, non-small cell lung cancer,
bladder cancer, Non-Hodgkin’s lymphomas, colorectal can-
cer with microsatellite instability (MSI) or a cancer selected
from breast cancer, ovarian cancer, colorectal cancer (with-
out MSI or microsatellite instability), in particular mela-
noma and renal cell cancer.

[1125] In one embodiment, the cancer is a cancer which is
known to be responsive to both IL-2 therapy and PD-L1
therapy, such as melanoma and renal cell cancer.

[1126] In one embodiment, the cancer is colorectal cancer
with microsatellite instability (MSI). In one embodiment,
the cancer is breast cancer. In one embodiment, the cancer
is ovarian cancer.

Aspect 56. The immunocytokine, use or the method accord-
ing to any one of aspects 51 to 55, further comprising
administering to the human a further therapy, for example a
further therapeutic agent, optionally wherein the further
therapeutic agent is independently selected from the group
consisting of:

[1127] A) other immune checkpoint inhibitors (such as
anti-TIM-3 antibodies, anti-CTLLA-4 antibodies, anti-
TIGIT antibodies and anti-LAG-3 antibodies);

[1128] B) immune stimulators (such as anti-OX40 anti-
bodies, anti-GITR antibodies, anti-CD137 antibodies,
anti-ICOS antibodies and anti-CD40 antibodies);

[1129] C) chemokine receptor antagonists (such as
CXCR4, CCR4 and CXCR2);,

[1130] D) targeted kinase inhibitors (such as CSF-1R or
VEGFR inhibitors);

[1131] E) angiogenesis inhibitors
VEGF-A or Delta-like Ligand-4);

[1132] F) immune stimulating peptides or chemokines
(such as CXCL9 or CXCL10);

[1133] G) cytokines (such as IL-15 and 1L-21);

[1134] H) bispecific T-cell engagers (BiTEs) having at
least one specificity against CD3 (e.g. CD3/CD19
BiTE),

[1135] I) other bi-specific molecules (for example
IL-15-containing molecules targeted towards tumour
associated antigens, for example Epidermal growth
factor receptors such as EGFR, Her-2, New York
Esophageal Cancer-1 (NY-ESO-1), GD2, EpCAM or
Melanoma Associated Antigen-3 (MAGE-A3));

[1136] J) oncolytic viruses (such as HSV virus (option-
ally which secretes GMCSF), Newcastle disease virus
and Vaccinia virus);

(such as anti-
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[1137] K) vaccination with tumour associated antigens
(such as New York Esophageal Cancer-1 [NY-ESO-1],
Melanoma Associated Antigen-3 [MAGE-3]);

[1138] L) cell-based therapies (such as chimeric Anti-
gen Receptor-T-cells (CAR-T) for example expressing
anti-CD19, anti-EpCam or anti-mesothelin);

[1139] M) bi-specific NK cell engagers having a speci-
ficity against an activating MK receptor such as
NKG2D or CD16a; and

[1140] N) adoptive transfer of tumour specific T-cells or
LAK cells,

[1141] or optionally wherein the further therapy is che-
motherapy, radiotherapy and surgical removal of
tumours.

[1142] Radiotherapy may be single dose or in fractionated
doses, either delivered to affected tissues directly or to the
whole body.

[1143] In this aspect, any of the features and embodiments
of concept 46 apply mutatis mutandis.

[1144] In this aspect, the bispecific molecules include
“bispecific antibodies” and antibody fusion proteins, includ-
ing those formats and molecules described in concepts 37 to
40.

[1145] The antibodies may be any of the sequences or
antibodies described in arrangement 5, 5a or detailed in
Aspect la.

Aspect 57. A pharmaceutical composition comprising an
immunocytokine as defined in any one of aspects 1 to 50 and
a pharmaceutically acceptable excipient, diluent or carrier
and optionally further comprising a further therapeutic agent
independently selected from the group consisting of:

[1146] A) other immune checkpoint inhibitors (such as
anti-TIM-3 antibodies, anti-CTLA-4 antibodies, anti-
TIGIT antibodies and anti-.AG-3 antibodies);

[1147] B) immune stimulators (such as anti-OX40 anti-
bodies, anti-GITR antibodies, anti-CD137 antibodies,
anti-ICOS antibodies and anti-CD40 antibodies);

[1148] C) chemokine receptor antagonists (such as
CXCR4, CCR4 and CXCR2);

[1149] D) targeted kinase inhibitors (such as CSF-1R or
VEGFR inhibitors);

[1150] E) angiogenesis inhibitors
VEGF-A or Delta-like Ligand-4);

[1151] F) immune stimulating peptides or chemokines
(such as CXCL9 or CXCL10);

[1152] @) cytokines (such as I[.-15 and 1L-21);

[1153] H) bispecific T-cell engagers (BiTEs) having at
least one specificity against CD3 (e.g. CD3/CD19
BiTE),

[1154] 1) other bi-specific molecules (for example
IL-15-containing molecules targeted towards tumour
associated antigens, for example Epidermal growth
factor receptors such as EGFR, Her-2, New York
Esophageal Cancer-1 (NY-ESO-1), GD2, EpCAM or
Melanoma Associated Antigen-3 (MAGE-A3));

[1155] J) oncolytic viruses (such as HSV virus (option-
ally which secretes GMCSF), Newcastle disease virus
and Vaccinia virus);

[1156] K) vaccination with tumour associated antigens
(such as New York Esophageal Cancer-1 [NY-ESO-1],
Melanoma Associated Antigen-3 [MAGE-3]);

[1157] L) cell-based therapies (such as chimeric Anti-
gen Receptor-T-cells (CAR-T) for example expressing
anti-CD19, anti-EpCam or anti-mesothelin);

(such as anti-
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[1158] M) bi-specific NK cell engagers having a speci-
ficity against an activating MK receptor such as
NKG2D or CD16a; and

[1159] N) adoptive transfer of tumour specific T-cells or
LAK cells.

[1160] In one embodiment, the further therapeutic agent is
administered sequentially or simultaneously with the immu-
nocytokine.

[1161] In this aspect, any of the features and embodiments
of concept 48 apply mutatis mutandis.

[1162] In this aspect, the bispecific molecules include
“bispecific antibodies” and antibody fusion proteins, includ-
ing those formats and molecules described in concepts 37 to
40.

[1163] The antibodies may be any of the sequences or
antibodies described in arrangement 5, 5a or detailed in
Aspect la.

Aspect 58. A pharmaceutical composition according to
aspect 57, or a kit comprising a pharmaceutical composition
as defined in aspect 57, wherein the composition is for
treating and/or preventing a hPD-L.1 mediated disease or
condition, e.g. selected from neoplastic or non-neoplastic
disease, chronic viral infections, and malignant tumours,
such as melanoma, breast cancer, ovarian cancer, Merkel
cell carcinoma, non-small cell lung cancer (squamous and
non-squamous), renal cell cancer, bladder cancer, colorectal
cancer (without MSI or microsatellite instability), head and
neck squamous cell carcinoma, mesothelioma, virally
induced cancers (such as cervical cancer and nasopharyn-
geal cancer), soft tissue sarcomas, haematological malig-
nancies such as Hodgkin’s and non-Hodgkin’s disease,
diffuse large B-cell lymphoma (for example melanoma,
breast cancer, ovarian cancer, Merkel cell carcinoma, non-
small cell lung cancer (squamous and non-squamous), renal
cell cancer, bladder cancer, colorectal cancer (without MSI
or microsatellite instability), head and neck squamous cell
carcinoma and mesothelioma or for example virally induced
cancers (such as cervical cancer and nasopharyngeal cancer)
and soft tissue sarcomas).

Aspect 59. A pharmaceutical composition according to
aspect 57 or aspect 58 in combination with, or kit according
to aspect 58 comprising a label or instructions for use to treat
and/or prevent said disease or condition in a human; option-
ally wherein the label or instructions comprise a marketing
authorisation number (e.g., an FDA or EMA authorisation
number); optionally wherein the kit comprises an IV or
injection device that comprises the immunocytokine.
Aspect 60. A method of treating a proliferative disease in an
animal (e.g. a human), comprising administering an effec-
tive amount of an immunocytokine as defined in any one of
aspects 1 to 50 to said patient.

[1164] Proliferative disecases may be any as described
elsewhere herein.

Aspect 61. A nucleic acid that encodes a heavy chain and/or
a light chain of an immunocytokine as defined in any one of
aspects 1 to 50.

[1165] In one embodiment, the nucleic acid encodes a
light chain of an immunocytokine as defined in any one of
aspects 1 to 50.

Aspect 62. A vector comprising the nucleic acid as defined
in aspect 61; optionally wherein the vector is a CHO or
HEK293 vector.

Aspect 63. A host comprising the nucleic acid as defined in
aspect 61 or the vector as defined in aspect 62.
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4. ICOS Antibodies

[1166] ICOS antibodies are provided herein. The ICOS
antibodies may be any of those described in GB patent
application 1620414.1 (filed 1 Dec. 2016), the sequences of
the anti-ICOS antibodies disclosed therein are incorporated
herein by reference.

[1167] STIMOO1 has a heavy chain variable region (V)
amino acid sequence of Seq ID No:366, comprising the
CDRH1 amino acid sequence of Seq ID No:363, the
CDRH2 amino acid sequence of Seq ID No:364, and the
CDRH3 amino acid sequence of Seq ID No:365. The heavy
chain nucleic acid sequence of the V domain is Seq ID
No:367. STIM0O01 has a light chain variable region (V;)
amino acid sequence of Seq ID No:373, comprising the
CDRL1 amino acid sequence of Seq ID No:370, the CDRL2
amino acid sequence of Seq ID No:371, and the CDRL3
amino acid sequence of Seq ID No:372. The light chain
nucleic acid sequence of the V; domain is Seq ID No:374.
The V. domain may be combined with any of the heavy
chain constant region sequences described herein, e.g. Seq
1D No:193, Seq ID No:195, Seq ID No:197, Seq ID No:199,
Seq ID No:201, Seq ID No:203, Seq ID No:205, Seq ID
No:340, Seq ID No:524, Seq ID No:526, Seq ID No:528,
Seq ID No:530, Seq ID No:532 or Seq ID No:534. The V.
domain may be combined with any of the light chain
constant region sequences described herein, e.g. Seq ID
Nos:207, 209, 211, 213, 215, 217, 219, 221, 223, 225, 227,
229, 231, 233, 235, 237, 536 and 538. A full length heavy
chain amino acid sequence is Seq ID No:368 (heavy chain
nucleic acid sequence Seq ID No:369). A full length light
chain amino acid sequence is Seq ID No:375 (light chain
nucleic acid sequence Seq ID No:376).

[1168] STIMOO2 has a heavy chain variable region (V)
amino acid sequence of Seq ID No:380, comprising the
CDRH1 amino acid sequence of Seq ID No:377, the
CDRH2 amino acid sequence of Seq ID No:378, and the
CDRH3 amino acid sequence of Seq ID No:379. The heavy
chain nucleic acid sequence of the V domain is Seq ID
No:381. STIMO002 has a light chain variable region (V;)
amino acid sequence of Seq ID No:387, comprising the
CDRL1 amino acid sequence of Seq ID No:384, the CDRL2
amino acid sequence of Seq ID No:385, and the CDRL3
amino acid sequence of Seq ID No:386. The light chain
nucleic acid sequence of the V,; domain is Seq ID No:388 or
Seq ID No:519. The VH domain may be combined with any
of the heavy chain constant region sequences described
herein, e.g. Seq ID No:193, Seq ID No:195, Seq ID No:197,
Seq ID No:199, Seq ID No:201, Seq ID No:203, Seq ID
No:205, Seq ID No:340, Seq ID No:524, Seq ID No:526,
Seq ID No:528, Seq ID No:530, Seq ID No:532 or Seq ID
No:534. The V, domain may be combined with any of the
light chain constant region sequences described herein, e.g.
Seq ID Nos:207, 209, 211, 213, 215, 217, 219, 221, 223,
225,227,229,231,233, 235,237, 536 and 538. A full length
heavy chain amino acid sequence is Seq ID No:382 (heavy
chain nucleic acid sequence Seq ID No:383). A full length
light chain amino acid sequence is Seq ID No:389 (light
chain nucleic acid sequence Seq ID No:390 or or Seq ID
No:520).

[1169] STIMO002-B has a heavy chain variable region (V)
amino acid sequence of Seq ID No:394, comprising the
CDRH1 amino acid sequence of Seq ID No:391, the
CDRH2 amino acid sequence of Seq ID No:392, and the
CDRH3 amino acid sequence of Seq ID No:393. The heavy
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chain nucleic acid sequence of the V domain is Seq ID
No0:395. STIM002-B has a light chain variable region (V)
amino acid sequence of Seq ID No:401, comprising the
CDRL1 amino acid sequence of Seq ID No:398, the CDRL2
amino acid sequence of Seq ID No0:399, and the CDRL3
amino acid sequence of Seq ID No:400. The light chain
nucleic acid sequence of the V; domain is Seq ID No:402.
The V,; domain may be combined with any of the heavy
chain constant region sequences described herein, e.g. Seq
ID No:193, Seq ID No:195, Seq ID No:197, Seq ID No:199,
Seq ID No:201, Seq ID No:203, Seq ID No:205, Seq ID
No:340, Seq ID No:524, Seq ID No:526, Seq ID No:528,
Seq ID No:530, Seq ID No:532 or Seq ID No:534. The V,
domain may be combined with any of the light chain
constant region sequences described herein, e.g. Seq ID
Nos:207, 209, 211, 213, 215, 217, 219, 221, 223, 225, 227,
229, 231, 233, 235, 237, 536 and 538. A full length heavy
chain amino acid sequence is Seq ID No:396 (heavy chain
nucleic acid sequence Seq ID No:397). A full length light
chain amino acid sequence is Seq ID No:403 (light chain
nucleic acid sequence Seq ID No:404).

[1170] STIMOO3 has a heavy chain variable region (V)
amino acid sequence of Seq ID No:408, comprising the
CDRH1 amino acid sequence of Seq ID No:405, the
CDRH2 amino acid sequence of Seq ID No:406, and the
CDRH3 amino acid sequence of Seq ID No:407. The heavy
chain nucleic acid sequence of the V domain is Seq ID
No:409 or Seq ID No:521. STIMO003 has a light chain
variable region (V) amino acid sequence of Seq ID No:415,
comprising the CDRL1 amino acid sequence of Seq ID
No:412, the CDRL2 amino acid sequence of Seq ID No:413,
and the CDRL3 amino acid sequence of Seq ID No:414. The
light chain nucleic acid sequence of the V, domain is Seq ID
No:4416. The V,, domain may be combined with any of the
heavy chain constant region sequences described herein, e.g.
Seq ID No:193, Seq ID No:195, Seq ID No:197, Seq ID
No:199, Seq ID No:201, Seq ID No:203, Seq ID No:205,
Seq ID No:340, Seq ID No:524, Seq ID No:526, Seq ID
No:528, Seq ID No:530, Seq ID No:532 or Seq ID No:534.
The V,; domain may be combined with any of the light chain
constant region sequences described herein, e.g. Seq ID
Nos:207, 209, 211, 213, 215, 217, 219, 221, 223, 225, 227,
229, 231, 233, 235, 237, 536 and 538. A full length heavy
chain amino acid sequence is Seq ID No:410 (heavy chain
nucleic acid sequence Seq ID No:411 or Seq ID No:522). A
full length light chain amino acid sequence is Seq ID No:417
(light chain nucleic acid sequence Seq ID No:418).

[1171] STIMOO04 has a heavy chain variable region (V)
amino acid sequence of Seq ID No:422, comprising the
CDRH1 amino acid sequence of Seq ID No:419, the
CDRH2 amino acid sequence of Seq ID No:420, and the
CDRH3 amino acid sequence of Seq ID No:421. The heavy
chain nucleic acid sequence of the V, domain is Seq ID
No:423. STIMO004 has a light chain variable region (V)
amino acid sequence of Seq ID No:429, comprising the
CDRL1 amino acid sequence of Seq ID No:426, the CDRL2
amino acid sequence of Seq ID No:427, and the CDRL3
amino acid sequence of Seq ID No:428. The light chain
nucleic acid sequence of the V; domain is Seq ID No:430 or
Seq ID No:431. The VH domain may be combined with any
of the heavy chain constant region sequences described
herein, e.g. Seq ID No:193, Seq ID No:195, Seq ID No:197,
Seq ID No:199, Seq ID No:201, Seq ID No:203, Seq ID
No:205, Seq ID No:340, Seq ID No:524, Seq ID No:526,
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Seq ID No:528, Seq ID No:530, Seq ID No:532 or Seq ID
No:534. The V, domain may be combined with any of the
light chain constant region sequences described herein, e.g.
Seq ID Nos:207, 209, 211, 213, 215, 217, 219, 221, 223,
225,227,229,231,233, 235,237, 536 and 538. A full length
heavy chain amino acid sequence is Seq ID No:424 (heavy
chain nucleic acid sequence Seq ID No:425). A full length
light chain amino acid sequence is Seq ID No:432 (light
chain nucleic acid sequence Seq ID No:433 or Seq ID no:
434).

[1172] STIMOOS has a heavy chain variable region (V)
amino acid sequence of Seq ID No:438, comprising the
CDRH1 amino acid sequence of Seq ID No:435, the
CDRH2 amino acid sequence of Seq ID No:436, and the
CDRH3 amino acid sequence of Seq ID No:437. The heavy
chain nucleic acid sequence of the V domain is Seq ID
No:439. STIMOOS has a light chain variable region (V)
amino acid sequence of Seq ID No:445, comprising the
CDRL1 amino acid sequence of Seq ID No:442, the CDRL2
amino acid sequence of Seq ID No:443, and the CDRL3
amino acid sequence of Seq ID No:444. The light chain
nucleic acid sequence of the V; domain is Seq ID No:446.
The V. domain may be combined with any of the heavy
chain constant region sequences described herein, e.g. Seq
1D No:193, Seq ID No:195, Seq ID No:197, Seq ID No:199,
Seq ID No:201, Seq ID No:203, Seq ID No:205, Seq ID
No:340, Seq ID No:524, Seq ID No:526, Seq ID No:528,
Seq ID No:530, Seq ID No:532 or Seq ID No:534. The V,
domain may be combined with any of the light chain
constant region sequences described herein, e.g. Seq ID
Nos:207, 209, 211, 213, 215, 217, 219, 221, 223, 225, 227,
229, 231, 233, 235, 237, 536 and 538. A full length heavy
chain amino acid sequence is Seq ID No:440 (heavy chain
nucleic acid sequence Seq ID No:441). A full length light
chain amino acid sequence is Seq ID No:447 (light chain
nucleic acid sequence Seq ID No:448).

[1173] STIMOO6 has a heavy chain variable region (V)
amino acid sequence of Seq ID No:452, comprising the
CDRH1 amino acid sequence of Seq ID No:449; the
CDRH2 amino acid sequence of Seq ID No:450, and the
CDRH3 amino acid sequence of Seq ID No:451. The heavy
chain nucleic acid sequence of the V domain is Seq ID
No:453. STIM006 has a light chain variable region (V;)
amino acid sequence of Seq ID No:459, comprising the
CDRL1 amino acid sequence of Seq ID No:456, the CDRL2
amino acid sequence of Seq ID No:457, and the CDRL3
amino acid sequence of Seq ID No:458. The light chain
nucleic acid sequence of the V, domain is Seq ID No:460.
The V. domain may be combined with any of the heavy
chain constant region sequences described herein, e.g. Seq
1D No:193, Seq ID No:195, Seq ID No:197, Seq ID No:199,
Seq ID No:201, Seq ID No:203, Seq ID No:205, Seq ID
No:340, Seq ID No:524, Seq ID No:526, Seq ID No:528,
Seq ID No:530, Seq ID No:532 or Seq ID No:534. The V.
domain may be combined with any of the light chain
constant region sequences described herein, e.g. Seq ID
Nos:207, 209, 211, 213, 215, 217, 219, 221, 223, 225, 227,
229, 231, 233, 235, 237, 536 and 538. A full length heavy
chain amino acid sequence is Seq ID No:454 (heavy chain
nucleic acid sequence Seq ID No:455). A full length light
chain amino acid sequence is Seq ID No:461 (light chain
nucleic acid sequence Seq ID No:462).

[1174] STIMOO7 has a heavy chain variable region (V)
amino acid sequence of Seq ID No:466, comprising the
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CDRH1 amino acid sequence of Seq ID No:463, the
CDRH2 amino acid sequence of Seq ID No:464, and the
CDRH3 amino acid sequence of Seq ID No:465. The heavy
chain nucleic acid sequence of the V, domain is Seq ID
No:467. STIMO0O7 has a light chain variable region (V)
amino acid sequence of Seq ID No:473, comprising the
CDRL1 amino acid sequence of Seq ID No:470, the CDRL2
amino acid sequence of Seq ID No:471, and the CDRL3
amino acid sequence of Seq ID No:472. The light chain
nucleic acid sequence of the V; domain is Seq ID No:474.
The V, domain may be combined with any of the heavy
chain constant region sequences described herein, e.g. Seq
ID No:193, Seq ID No:195, Seq ID No:197, Seq ID No:199,
Seq ID No:201, Seq ID No:203, Seq ID No:205, Seq ID
No:340, Seq ID No:524, Seq ID No:526, Seq ID No:528,
Seq ID No:530, Seq ID No:532 or Seq ID No:534. The V,
domain may be combined with any of the light chain
constant region sequences described herein, e.g. Seq ID
Nos:207, 209, 211, 213, 215, 217, 219, 221, 223, 225, 227,
229, 231, 233, 235, 237, 536 and 538. A full length heavy
chain amino acid sequence is Seq ID No:468 (heavy chain
nucleic acid sequence Seq ID No:469). A full length light
chain amino acid sequence is Seq ID No:475 (light chain
nucleic acid sequence Seq ID No:476).

[1175] STIMOOS has a heavy chain variable region (V)
amino acid sequence of Seq ID No:480, comprising the
CDRH1 amino acid sequence of Seq ID No:477, the
CDRH2 amino acid sequence of Seq ID No:478, and the
CDRH3 amino acid sequence of Seq ID No:479. The heavy
chain nucleic acid sequence of the V domain is Seq ID
No:481. STIMOO8 has a light chain variable region (V)
amino acid sequence of Seq ID No:487, comprising the
CDRL1 amino acid sequence of Seq ID No:484, the CDRL2
amino acid sequence of Seq ID No:485, and the CDRL3
amino acid sequence of Seq ID No:486. The light chain
nucleic acid sequence of the V; domain is Seq ID No:488.
The V,; domain may be combined with any of the heavy
chain constant region sequences described herein, e.g. Seq
ID No:193, Seq ID No:195, Seq ID No:197, Seq ID No:199,
Seq ID No:201, Seq ID No:203, Seq ID No:205, Seq ID
No:340, Seq ID No:524, Seq ID No:526, Seq ID No:528,
Seq ID No:530, Seq ID No:532 or Seq ID No:534. The V.
domain may be combined with any of the light chain
constant region sequences described herein, e.g. Seq ID
Nos:207, 209, 211, 213, 215, 217, 219, 221, 223, 225, 227,
229, 231, 233, 235, 237, 536 and 538. A full length heavy
chain amino acid sequence is Seq ID No:482 (heavy chain
nucleic acid sequence Seq ID No:483). A full length light
chain amino acid sequence is Seq ID No:489 (light chain
nucleic acid sequence Seq ID No:490).

[1176] STIMOO09 has a heavy chain variable region (V)
amino acid sequence of Seq ID No:494, comprising the
CDRH1 amino acid sequence of Seq ID No:491, the
CDRH2 amino acid sequence of Seq ID No:492, and the
CDRH3 amino acid sequence of Seq ID No:493. The heavy
chain nucleic acid sequence of the V domain is Seq ID
No:495. STIMO09 has a light chain variable region (V)
amino acid sequence of Seq ID No:501, comprising the
CDRL1 amino acid sequence of Seq ID No:498, the CDRL2
amino acid sequence of Seq ID No0:499, and the CDRL3
amino acid sequence of Seq ID No:500. The light chain
nucleic acid sequence of the V; domain is Seq ID No:502.
The V,; domain may be combined with any of the heavy
chain constant region sequences described herein, e.g. Seq
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1D No:193, Seq ID No:195, Seq ID No:197, Seq ID No:199,
Seq ID No:201, Seq ID No:203, Seq ID No:205, Seq ID
No:340, Seq ID No:524, Seq ID No:526, Seq ID No:528,
Seq ID No:530, Seq ID No:532 or Seq ID No:534. The V,
domain may be combined with any of the light chain
constant region sequences described herein, e.g. Seq ID
Nos:207, 209, 211, 213, 215, 217, 219, 221, 223, 225, 227,
229, 231, 233, 235, 237, 536 and 538. A full length heavy
chain amino acid sequence is Seq ID No:496 (heavy chain
nucleic acid sequence Seq ID No0:497). A full length light
chain amino acid sequence is Seq ID No:503 (light chain
nucleic acid sequence Seq ID No:504).

[1177] Antibodies STIMO001-009 are described in more
detail in GB patent application 1620414.1 (filed 1 Dec.
2016), the contents of which are incorporated herein by
reference. ICOS antibodies may also be described as in the
following numbered sentences below:

Sentence 1. An isolated antibody that binds the extracellular
domain of human and/or mouse ICOS, comprising:

[1178] an antibody V,, domain comprising complemen-
tarity determining regions (CDRs) HCDR1, HCDR2
and HCDR3, and

[1179] an antibody V,; domain comprising complemen-
tarity determining regions LCDR1, LCDR2 and
LCDR3, wherein
[1180] HCDR1 is the HCDR1 of STIMO001,

STIM002, STIM002-B, STIMO003, STIMO004,
STIMO005, STIM006, STIMO07, STIMO08 or
STIMOO09, or comprises that HCDR1 with 1, 2, 3, 4
or 5 amino acid alterations,

[1181] HCDR2 is the HCDR2 of STIMO001,
STIM002, STIM002-B, STIMO003, STIMO004,
STIMO005, STIM006, STIMO07, STIMO08 or
STIMOO09, or comprises that HCDR2 with 1, 2, 3, 4
or 5 amino acid alterations, and/or

[1182] HCDR3 is the HCDR3 of STIMO001,
STIM002, STIM002-B, STIMO003, STIMO004,
STIMO005, STIM006, STIMO07, STIMO08 or
STIMOO09 or comprises that HCDR3 with 1, 2, 3, 4
or 5 amino acid alterations.

Sentence 2. An antibody according to sentence 1, wherein
the antibody heavy chain CDRs are those of STIMO0OI,
STIM002, STIM002-B, STIM003, STIM004, STIMO00S,
STIM006, STIM007, STIMO08 or STIM009 or comprise
the STIM001, STIM002, STIM002-B, STIM003, STIM004,
STIMO005, STIM006, STIM007, STIMO08 or STIM009
heavy chain CDRs with 1, 2, 3, 4 or 5 amino acid alterations.
Sentence 3. An antibody according to sentence 2, wherein
the antibody V, domain has the heavy chain CDRs of
STIMO003.

Sentence 4. An isolated antibody that binds the extracellular
domain of human and/or mouse ICOS, comprising:

[1183] an antibody V,, domain comprising complemen-
tarity determining regions HCDR1, HCDR2 and
HCDR3, and

[1184] an antibody V; domain comprising complemen-
tarity determining regions LCDR1, LCDR2 and
LCDR3,

[1185] wherein LCDRI1 is the LCDR1 of STIMO001,
STIM002, STIM002-B, STIMO003, STIMO004
STIMO005, STIM006, STIMO07, STIMO08 or
STIMOO09, or comprises that LCDR1 with 1, 2, 3, 4
or 5 amino acid alterations,
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[1186] LCDR2 is the LCDR2 of STIMO00I,
STIM002, STIM002-B, STIMO003, STIMO004,
STIM005, STIMO006, STIMO007, STIMO08 or
STIMOO09, or comprises that LCDR2 with 1, 2, 3, 4
or 5 amino acid alterations, and/or

[1187] LCDR3 is the LCDR3 of STIMO00I,
STIM002, STIM002-B, STIMO003, STIMO004,
STIM005, STIMO006, STIMO007, STIMO08 or
STIMOO09 or comprises that LCDR3 with 1, 2,3, 4 or
5 amino acid alterations.

Sentence 5. An antibody according to any preceding sen-
tence, wherein the antibody light chain CDRs are those of
STIM001, STIM002, STIM002-B, STIMO003, STIM004,
STIMO005, STIM006, STIM007, STIM008 or STIM009, or
comprise the STIM001, STIM002, STIM002-B, STIM003,
STIM004, STIMO005, STIM006, STIM007, STIMOO8 or
STIMO09 light chain CDRs with 1, 2, 3, 4 or 5 amino acid
alterations.
Sentence 6. An antibody according to sentence 5, wherein
the antibody V,; domain has the light chain CDRs of
STIMO003.
Sentence 7. An antibody according to any of the preceding
sentences, comprising V,, and/or VL domain framework
regions of human germline gene segment sequences.
Sentence 8. An antibody according to any of the preceding
sentences, comprising a V,, domain which

[1188] (i) is derived from recombination of a human

heavy chain V gene segment, a human heavy chain D

gene segment and a human heavy chain J gene seg-

ment, wherein

[1189] the V segment is IGHV1-18 (e.g., V1-18*01),
IGVH3-20 (e.g. V3-20*%d01), IGVH3-11 (e.g,
V3-11*01) or IGVH2-5 (e.g., V2-5*%10),

[1190] the D gene segment is IGHD6-19 (e.g.,
IGHD6-19*01), IGHD3-10 (e.g., IGHD3-10*01) or
IGHD3-9 (e.g., IGHD3-9%01); and/or

[1191] theJ gene segment is IGHJ6 (e.g., IGHI6%02),
IGHJ4 (e.g., IGHJ4*02) or IGHT3 (e.g., IGHI3*02),
or

[1192] (ii) comprises framework regions FR1, FR2,

FR3 and FR4, wherein

[1193] FRI aligns with human germline V gene seg-
ment IGHV1-18 (e.g., V1-18*01), IGVH3-20 (e.g.
V3-20*d01), IGVH3-11 (e.g, V3-11*01) or
IGVH2-5 (e.g., V2-5*10), optionally with 1, 2, 3, 4
or 5 amino acid alterations,

[1194] FR2 aligns with human germline V gene seg-
ment IGHV1-18 (e.g., V1-18*01), IGVH3-20 (e.g.
V3-20*d01), IGVH3-11 (e.g, V3-11*01) or
IGVH2-5 (e.g., V2-5*10), optionally with 1, 2, 3, 4
or 5 amino acid alterations,

[1195] FR3 aligns with human germline V gene segment
IGHV1-18 (e.g., V1-18*01), IGVH3-20 (e.g. V3-20*d01),
IGVH3-11 (e.g, V3-11*01) or IGVH2-5 (e.g., V2-5¥10),
optionally with 1, 2, 3, 4 or 5 amino acid alterations, and/or

[1196] FR4 aligns with human germline J gene segment

IGIHS (e.g., JH6%02), IGIH4 (e.g., JTH4*02) or IGJH3

(e.g., JH3*02), optionally with 1, 2, 3, 4 or 5 amino acid

alterations.

Sentence 9. An antibody according to any of the preceding
sentences, comprising an antibody VL. domain which
[1197] (i) is derived from recombination of a human

light chain V gene segment and a human light chain J

gene segment, wherein
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[1198] the V segment is IGKV2-28 (e.g., IGKV2-
28*01), IGKV3-20 (e.g., IGKV3-20*01), IGKV1D-
39 (e.g., IGKV1ID-39*01) or IGKV3-11 (e.g.,
IGKV3-11*01), and/or

[1199] the J gene segment is IGKJ4 (e.g., IGKI4*01),
IGKJ2 (e.g., IGKI2*04), IGU3 (e.g., IGKJ3*01) or
IGKIJ1 (e.g., IGKJ1*01); or

[1200] (ii)) comprises framework regions FR1, FR2,

FR3 and FR4, wherein

[1201] FR1 aligns with human germline V gene seg-
ment IGKV2-28 (e.g., IGKV2-28*01), IGKV3-20
(e.g., IGKV3-20*%01), IGKV1D-39 (e.g., IGKV1D-
39%01) or IGKV3-11 (e.g., IGKV3-11*01), option-
ally with 1, 2, 3, 4 or 5 amino acid alterations, FR2
aligns with human germline V gene segment
IGKV2-28 (e.g., IGKV2-28%01),

[1202] IGKV3-20 (e.g., IGKV3-20*01), IGKV1D-
39 (e.g., IGKV1ID-39*01) or IGKV3-11 (e.g.,
IGKV3-11*01), optionally with 1, 2, 3, 4 or 5 amino
acid alterations,

[1203] FR3 aligns with human germline V gene seg-
ment IGKV2-28 (e.g., IGKV2-28*01), IGKV3-20
(e.g., IGKV3-20*%01), IGKV1D-39 (e.g., IGKV1D-
39%01) or IGKV3-11 (e.g., IGKV3-11*01), option-
ally with 1, 2, 3, 4 or 5 amino acid alterations, and/or

[1204] FR4 aligns with human germline J gene seg-
ment IGKJ4 (e.g., IGKJ4*01), IGKI2 (e.g,
1GKJ2*04), IGKJ3 (e.g., IGKJ3*01) or IGKIJI (e.g.,
1IGKJ1*01), optionally with 1, 2, 3, 4 or 5 amino acid
alterations.

Sentence 10. An antibody according to any of the preceding
sentences, comprising an antibody VH domain which is the
V domain of STIM001, STIM002, STIM002-B, STIM003,
STIM004, STIM005, STIM006, STIM007, STIMO0O8 or
STIMO009, or which has an amino acid sequence at least 90%
identical to the antibody V, domain sequence of STIM0O01,
STIM002, STIM002-B, STIMO003, STIM004, STIMO00S,
STIM006, STIM007, STIM008 or STIMO009.

Sentence 11. An antibody according to any of the preceding
sentences, comprising an antibody VL domain which is the
V; domain of STIM001, STIM002, STIM002-B, STIM003,
STIM004, STIM005, STIM006, STIM007, STIMO0O8 or
STIMO009, or which has an amino acid sequence at least 90%
identical to the antibody V, domain sequence of STIM0O1,
STIM002, STIM002-B, STIMO003, STIM004, STIMO00S,
STIM006, STIM007, STIM008 or STIMO009.

Sentence 12. An antibody according to sentence 11, com-
prising
[1205] an antibody V,, domain which is selected from
the V,; domain of STIM001, STIM002, STIM002-B,
STIMO003, STIM004, STIM005, STIM006, STIMO007,
STIMOO08 or STIMO009, or which has an amino acid
sequence at least 90% identical to the antibody V,,
domain sequence of STIM001, STIM002, STIM002-B,
STIMO003, STIM004, STIM005, STIM006, STIMO007,
STIMO08 or STIMO009, and
[1206] an antibody V,; domain which is the V; domain
of said selected antibody, or which has an amino acid
sequence at least 90% identical to the antibody V,
domain sequence of said selected antibody.
Sentence 13. An antibody according to sentence 12, com-
prising the STIM003 V,, domain and the STIMO003 V,
domain.

&4

Jun. 22, 2023

Sentence 14. An antibody according to any of the preceding
sentences, comprising an antibody constant region.
Sentence 15. An antibody according to sentence 14, wherein
the constant region comprises a human heavy and/or light
chain constant region.

Sentence 16. An antibody according to sentence 14 or
sentence 15, wherein the constant region is Fc effector
positive.

Sentence 17. An antibody according to sentence 16, com-
prising an Fc region that has enhanced ADCC, ADCP and/or
CDC function compared with a native human Fc region.
Sentence 18. An antibody according to any of sentences 14
to 17, wherein the antibody is an 1gG1.

Sentence 19. An antibody according to sentence 17 or
sentence 18, wherein the antibody is afucosylated.
Sentence 20. An antibody according to any of the preceding
sentences which is conjugated to a cytotoxic drug or pro-
drug.

Sentence 21. An antibody according to any of the preceding
sentences, which is a multispecific antibody.

Sentence 22. An isolated antibody that competes for binding
to human ICOS with a human IgG1 antibody comprising the
heavy and light chain complementarity determining regions
of STIM001, STIM002, STIM002-B, STIM003, STIM004,
STIMO005, STIM006, STIM007, STIM008 or STIM009.
Sentence 23. An isolated antibody that binds the extracel-
Iular domain of human and mouse ICOS with an affinity
(KD) of less than 50 nM as determined by surface plasmon
resonance.

Sentence 24. An antibody according to sentence 23, wherein
the antibody binds the extracellular domain of human and
mouse ICOS with an affinity (KD) of less than 5 nM as
determined by surface plasmon resonance.

Sentence 25. An antibody according to sentence 23 or
sentence 24, wherein the KD of binding the extracellular
domain of human ICOS is within 10-fold of the KD of
binding the extracellular domain of mouse ICOS.
Sentence 26. A composition comprising an isolated antibody
according to any of the preceding sentences and a pharma-
ceutically acceptable excipient.

Sentence 27. A composition comprising isolated nucleic acid
encoding an antibody according to any of sentences 1 to 25
and a pharmaceutically acceptable excipient.

Sentence 28. A method of depleting regulatory T-cells and/or
increasing effector T-cell response in a patient comprising
administering a composition according to sentence 26 to the
patient.

Sentence 29. A method of treating a disease or condition
amenable to therapy by depleting regulatory T-cells and/or
increasing effector T-cell response in a patient, the method
comprising administering a composition according to sen-
tence 26 to the patient.

Sentence 30. A composition according to sentence 26 for use
in a method of treatment of the human body by therapy.
Sentence 31. A composition for use according to sentence
30, for use in depleting regulatory T-cells and/or increasing
effector T-cell response in a patient.

Sentence 32. A composition for use according to sentence
30, for use in treating a disease or condition amenable to
therapy by depleting regulatory T-cells and/or increasing
effector T-cell response in a patient.

Sentence 33. A method according to sentence 29, or a
composition for use according to sentence 32, wherein the
disease is a cancer or a solid tumour.
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Sentence 34. A method or a composition for use according
to any of sentences 29 to 33, wherein the method comprises
administering the antibody and another therapeutic agent to
the patient.
Sentence 35. A method or composition for use according to
sentence 34, wherein the therapeutic agent is an anti-PDL1
antibody.
Sentence 36. A method or composition for use according to
sentence 35, wherein the anti-ICOS antibody and the anti-
PDL1 antibody are each able to mediate ADCC, ADCP
and/or CDC.
Sentence 37. A method or composition for use according to
sentence 35, wherein the anti-ICOS antibody is a human
IgG1 antibody and the anti-PDL1 antibody is a human IgG1
antibody.
Sentence 38. A method or composition for use according to
sentence 34, wherein the other therapeutic agent is 1L.-2.
Sentence 39. A method or composition for use according to
any of sentences 34 to 38, wherein the method comprises
administering the anti-ICOS antibody after administering
the other therapeutic agent.
Sentence 40. A method or a composition for use according
to any of sentences 28 to 39, wherein
[1207] the anti-ICOS antibody is conjugated to a pro-
drug, and wherein
[1208] the method or use comprises
[1209] administering the anti-ICOS antibody to a
patient and
[1210] selectively activating the pro-drug at a target
tissue site.
Sentence 41. A method or a composition for use according
to sentence 40, wherein the patient has a solid tumour and
the method comprises selectively activating the pro-drug in
the tumour.
Sentence 42. A method or a composition for use according
to sentence 40 or sentence 41, comprising selectively acti-
vating the pro-drug through photoactivation.
Sentence 43. Combination of anti-ICOS human IgG1 anti-
body and anti-PDL1 human IgG1l antibody for use in a
method of treating cancer.
Sentence 44. Combination according to sentence 43,
wherein the anti-ICOS antibody and the anti-PDL1 antibody
are provided in separate compositions for administration.
Sentence 45. A method or composition for use according to
sentence 37, or a combination according to sentence 43 or
sentence 44, wherein the human 1gG1 constant region has a
wild type amino acid sequence shown in the appended
sequence listing.
Sentence 46. Anti-ICOS antibody for use in a method of
reducing or reversing a surge in ICOS-positive regulatory
T-cells in a patient, wherein the surge results from treatment
of the patient with another therapeutic agent.
Sentence 47. A method of treating a patient, the method
comprising reducing or reversing a surge in ICOS-positive
regulatory T-cells in the patient, wherein the surge results
from treatment of the patient with another therapeutic agent.
Sentence 48. Anti-ICOS antibody for use in a method of
treating a patient, the method comprising comprising admin-
istering the anti-ICOS antibody to a patient who has an
increased level of ICOS-positive regulatory T-cells follow-
ing treatment with another therapeutic agent.
Sentence 49. A method of treating a patient, the method
comprising administering an anti-ICOS antibody to a patient
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who has an increased level of ICOS-positive regulatory
T-cells following treatment with another therapeutic agent.
Sentence 50. An anti-ICOS antibody for use according to
sentence 46 or sentence 48, or a method according to
sentence 47 or sentence 49, wherein the method comprises
administering a therapeutic agent to the patient, determining
that the patient has an increased level of ICOS-positive
regulatory T-cells following the treatment with said agent,
and administering an anti-ICOS antibody to the patient to
reduce the level of regulatory T-cells.
Sentence 51. An anti-ICOS antibody for use or a method
according to any of sentences 46 to 50, wherein the thera-
peutic agent is IL-2 or an immunomodulatory antibody (e.g.,
anti-PDL-1, anti-PD-1 or anti-CTLA-4).
Sentence 52. An anti-ICOS antibody for use or a method
according to any of sentences 46 to 51, wherein the method
comprises treating a tumour, e.g., melanoma, such as meta-
static melanoma.
Sentence 53. Anti-ICOS antibody for use in a method of
treating cancer in a patient by in vivo vaccination of the
patient against their cancer cells, the method comprising
[1211] treating the patient with a therapy that causes
immunological cell death of the cancer cells, resulting
in presentation of antigen to antigen-specific effector
T-cells, and
[1212] administering an anti-ICOS antibody to the
patient, wherein the anti-ICOS antibody enhances the
antigen-specific effector T-cell response.
Sentence 54. A method of treating cancer in a patient by in
vivo vaccination of the patient against their cancer cells, the
method comprising
[1213] treating the patient with a therapy that causes
immunological cell death of the cancer cells, resulting
in presentation of antigen to antigen-specific effector
T-cells, and
[1214] administering an anti-ICOS antibody to the
patient, wherein the anti-ICOS antibody enhances the
antigen-specific effector T-cell response.
Sentence 55. A method of treating cancer in a patient by in
vivo vaccination of the patient against their cancer cells, the
method comprising administering an anti-ICOS antibody to
the patient, wherein
[1215] the patient is one who has been previously
treated with a therapy that causes immunological cell
death of the cancer cells, resulting in presentation of
antigen to antigen-specific effector T-cells, and wherein
[1216] the anti-ICOS antibody enhances the antigen-
specific effector T-cell response.
Sentence 56. Anti-ICOS antibody for use or a method
according to any of sentences 53 to 55, wherein the therapy
that causes immunological cell death is radiation of the
cancer cells, administration of a chemotherapeutic agent
and/or administration of an antibody directed to a tumour-
associated antigen.
Sentence 57. Anti-ICOS antibody for use or a method
according to sentence 56, wherein the chemotherapeutic
agent is oxaliplatin.
Sentence 58. Anti-ICOS antibody for use or a method
according to sentence 56, wherein the tumour-associated
antigen is HER2 or CD20.
Sentence 59. Anti-ICOS antibody for use in a method of
vaccinating a patient, the method comprising administering
the antibody and a vaccine composition to the patient.
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Sentence 60. A method of vaccinating a patient, the method
comprising administering an anti-ICOS antibody and a
vaccine composition to the patient.
Sentence 61. Anti-ICOS antibody for use according to
sentence 59, or a method according to sentence 60, wherein
the vaccine composition is a vaccine against hepatitis B,
malaria or HIV.
Sentence 62. Anti-ICOS antibody for use in a method of
treating a cancer in a patient, wherein the cancer is or has
been characterised as being positive for expression of ICOS
ligand and/or FOXP3.
Sentence 63. A method of treating a cancer in a patient,
wherein the cancer is or has been characterised as being
positive for expression of ICOS ligand and/or FOXP3, the
method comprising administering an anti-ICOS antibody to
the patient.
Sentence 64. Anti-ICOS antibody for use according to
sentence 62, or a method according to sentence 63, wherein
the method comprises:
[1217] testing a sample from a patient to determine that
the cancer expresses ICOS ligand and/or FOXP3;
[1218] selecting the patient for treatment with the anti-
ICOS antibody; and
[1219] administering the anti-ICOS antibody to the
patient.
Sentence 65. Anti-ICOS antibody for use according to
sentence 62, or a method according to sentence 63, wherein
the method comprises administering an anti-ICOS antibody
to a patient from whom a test sample has indicated that the
cancer is positive for expression of ICOS ligand and/or
FOXP3.
Sentence 66. Anti-ICOS antibody for use or a method
according to sentence 64 or sentence 65, wherein the sample
is biopsy sample of a solid tumour.
Sentence 67. Anti-ICOS antibody for use in a method of
treating a cancer in a patient, wherein the cancer is or has
been characterised as being refractory to treatment with an
immunooncology drug, e.g., anti-CTLA-4 antibody, anti-
PD1 antibody, anti-PD-L.1 antibody, anti-CD137 antibody or
anti-GITR antibody.
Sentence 68. A method of treating a cancer in a patient,
wherein the cancer is or has been characterised as being
refractory to treatment with an immunooncology drug, e.g.,
anti-CTLA-4 antibody, anti-PD1 antibody, anti-PD-L1 anti-
body, anti-CD137 antibody or anti-GITR antibody, the
method comprising administering an anti-ICOS antibody to
the patient.
Sentence 69. Anti-ICOS antibody for use according to
sentence 67 or a method according to sentence 68, wherein
the method comprises:
[1220] treating the patient with the immunooncology
drug;
[1221] determining that the cancer is not responsive to
the drug;
[1222] selecting the patient for treatment with the anti-
ICOS antibody; and
[1223] administering the anti-ICOS antibody to the
patient.
Sentence 70. Anti-ICOS antibody for use according to
sentence 67, or a method according to sentence 68, wherein
the method comprises administering an anti-ICOS antibody
to a patient whose cancer was not responsive to prior
treatment with the immunooncology drug.
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Sentence 71. Anti-ICOS antibody for use or a method
according to any of sentences 62 to 70, wherein the cancer
is a tumour derived from cells that have acquired ability to
express ICOS ligand.
Sentence 72. Anti-ICOS antibody for use or a method
according to sentence 71, wherein the cancer is melanoma.
Sentence 73. Anti-ICOS antibody for use or a method
according to any of sentences 62 to 70, wherein the cancer
is derived from an antigen-presenting cell, such as a B
lymphocyte (e.g., B cell lymphoma, such as diffused large B
cell lymphoma) or a T lymphocyte.
Sentence 74. Anti-ICOS antibody for use or a method
according to any of sentences 62 to 70, wherein the cancer
is resistant to treatment with an anti-CD20 antibody.
Sentence 75. Anti-ICOS antibody for use or a method
according to sentence 74, wherein the cancer is B cell
lymphoma.
Sentence 76. Anti-ICOS antibody for use or a method
according to sentence 75, wherein the anti-CD20 antibody is
rituximab.
Sentence 77. Anti-ICOS antibody for use or a method
according to any of sentences 74 to 76, wherein the method
comprises treating the patient with the anti-CD20 antibody;
[1224] determining that the cancer is not responsive to
the anti-CD20 antibody;
[1225] testing a sample from a patient to determine that
the cancer expresses ICOS ligand;
[1226] selecting the patient for treatment with the anti-
ICOS antibody; and
[1227] administering the anti-ICOS antibody to the
patient.
Sentence 78. Anti-ICOS antibody for use or a method
according to any of sentences 74 to 76, wherein the method
comprises administering an anti-ICOS antibody to a patient
whose cancer was not responsive to prior treatment with
anti-CD20 antibody.
Sentence 79. Anti-ICOS antibody for use or a method
according to any of sentences 52 to 78, wherein the cancer
is a solid tumour.
Sentence 80. Anti-ICOS antibody for use or a method
according to any of sentences 52 to 78, wherein the cancer
is a haemotological liquid tumour.
Sentence 81. Anti-ICOS antibody for use or a method
according to sentence 79 or 80, wherein the tumour is high
in regulatory T-cells.
Sentence 82. Anti-ICOS antibody for use or a method
according to any of sentences 43 to 81, wherein the anti-
ICOS antibody is as defined in any of sentences 1 to 25 or
is provided in a composition according to sentence 26.
Sentence 83. A transgenic non-human mammal having a
genome comprising a human or humanised immunoglobulin
locus encoding human variable region gene segments,
wherein the mammal does not express ICOS.
Sentence 84. A method of producing an antibody that binds
the extracellular domain of human and non-human ICOS,
comprising
[1228] (a)immunising a mammal according to sentence
83 with human ICOS antigen;

[1229] (b) isolating antibodies generated by the mam-
mal,;
[1230] (c) testing the antibodies for ability to bind

human