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GITR AGONISTS

FIELD OF THE INVENTION

The present invention relates to immunoglobulin single variable domains that bind GITR and
more in particular to polypeptides, that comprise or essentially consist of one or more such
immunoglobulin single variable domains (also referred to herein as “ISVD(s) of the invention”, and
“nolypeptides of the invention”, respectively).

The invention also relates to nucleic acids encoding such polypeptides {(also referred to herein
as “nucleic acid(s) of the invention”); to methods for preparing such polypeptides; to host cells
expressing or capable of expressing such polypeptides; to compositions, and in particular to
pharmaceutical compositions, that comprise such polypeptides, nucleic acids and/or host cells; and
to uses of polypeptides, nucleic acids, host cells and/or compositions, in particular for prophylactic
and/or therapeutic purposes, such as the prophylactic and/or therapeutic purposes mentioned
herein.

Other aspects, embodiments, advantages and applications of the invention will become clear

from the further description herein.

BACKGROUND ART

Cancer takes an enormous human toll around the world. It is nowadays the world's leading
cause of death, followed by heart disease and stroke. Cancers figure among the leading causes of
morbidity and mortality worldwide, with approximately 14 million new cases and 8.2 million cancer
related deaths in 2012. The number of new cases is expected to rise by about 70% over the next 2
decades {source: WHO Cancer). The total economic impact of premature death and disability from
cancer worldwide was about $900 billion in 2008, representing 1.5% of the world’s gross domestic
product.

Chemotherapy has been a mainstay in cancer treatment for many years now. Despite some
success, the cure rate with chemotherapy remains unsatisfactory, and severe side effects from these
treatments are a concern. Improved therapies combatting cancer are eagerly awaited.

Considerable effort has recently been invested in cancer immunotherapy as a new treatment
modality to eliminate cancer. Cancer immunotherapy attempts to stimulate the immune system to
reject and destroy tumors.

The generation and maintenance of immune responses are controlled by both co-stimulatory
and co-inhibitory signaling through T cell co-receptors. Immune activation is regulated by two major
families of co-receptors expressed by T cells: the immunoglobulin-like (lg) superfamily and the TNFR

superfamily. The glucocorticoid-induced Tumor Necrosis Factor receptor-related protein (GITR) is a
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co-stimulatory member of the latter family. Human GITR exists as a trimer and signaling involves the
recruitment of three receptor ectodomains by trimeric GITR ligand (GITRL), resulting in a 3:3
receptor:lisand complex tformation [Chattopadhyay et af. PNAS (2007) 104:19452-19457]. A substantial
level of GITR is constitutively expressed on CD4°CD25" regulatory T cells (Tregs) and plays a key role
in the peripheral tolerance that is mediated by these cells. GITR is also expressed at low levels on
CD4+ and CD8+ T cells (T effector cells) and its expression is enhanced rapidly after activation
INocentini et al. Br. J. Pharmacol. (2012) 165: 2089-2099]. Additionally, expression of GITR has also been
identified on dendritic cells, natural killer {NK) cells, B cells, macrophages and monocytes. Its ligand
GITRL (TNFSF18) is expressed on the surface of various antigen presenting cells {such as dendritic
cells, B-cells and macrophages) and on endothelial cells, triggering co-stimulation and leucocyte
adhesion and transmigration, respectively [Schoer et al J Immunother Cancer (2014) 2: 1-9; Lacal et al, J.
Pharmacol. Exp. Ther. (2013) 347: 164-172].

GITR activation has been implicated in a wide range of immune functions, involving both
effector and regulatory T cells, and thus participating in the development of immune responses
against tumors and infectious agents. In particular, preclinical evidence has been accumulating to
indicate that GITR activation has etfective anti-tumor properties. To date, agonistic monoclonal

antibodies against GITR have been shown to promote anti-tumor immunity [Turk et al., 1. Exp. Med.

(2004) 200:771-782; Ko et al., J. Exp. Med. (2005) 202:885-891; Ramirez-Montagut et al., J. Immunol. (2006)
176:6434-6442; Zhou et al., J. Immunol. (2007) 179:7365-7375; Cohen et af., PLoS One (2010} 5:210436; Coe et
af., Cancer Immunol. Immunother. (2010) 58:1367-1377; Zhou et al., . Immunother. (2010) 33:789-797; Cote et

al.,, J. Immunol. (2011) 186:275-283], to augment anti-tumor immunity in combination with vaccines

against cancer antigens [Cohen et al., Cancer Res. (2006) 66:4904-4912, Ko et al., Cancer Res. (2007)

67:7477-7486, Hoffman et al., J. Immunother. (2010) 33:136-145, Boczkowski et al., Cancer Gene Ther. (2009)
16:900-911], to synergize with other immune-modulatory therapies [Ko et al., J. Exp. Med. {2005)

202:885-891, Houot et al., Blood (2008) 113:3546-3552, Mitsui, et al. Clin. Can. Res. (2010) 16:2781-
2791], to enhance rejection of tumors expressing mutated self [Duan et al., Cancer Res. {2009)
69:3545-3553] and to enhance adoptive cell therapy [Liu et al., Mol Ther. (2009} 17:1274-81, Imai et
al., Can. Sci. (2009} 100:1317-25]. Furthermore, targeting GITR in vivo has also produced some
notable results in treating infectious diseases. During Friend virus infection in mice, treatment with
agonist antibody to GITR reverses the effect of natural Treg cells, leading to enhanced Thl and CD8+
T cell responses, reduction of viral load and pathology and restoration of CD8+ T cell mediated
antitumor responses [He et al., J. Virol. (2004) 78:11641-11647]. Similarly, treatment of mice with
agonist antibody to GITR diminishes herpetic keratitis [Suvas et al., J. Virol. (2005) (18):11935-11942].

Several mechanisms appear to contribute to GITR-mediated therapeutic effects. GITR

activation in vivo for exampile, has been shown to impair expression of FoxP3 in intramural regulatory
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T cells {Treg), resulting in a loss of Treg lineage stability with subsequent reduced suppression of
effector T cells (Teff) [Schaer et al Cancer immunol. Res. {2013} 1: 320-331]. Furthermore, GITR
modulation is supporting Teff activity by inducing T cell proliferation and effector functions and by
promoting T cell survival [Mahoney et al Nat Rev Drug Discov. (2015) 14:561-84].

Although GITR seems to be an attractive target for cancer immunotherapy, it remains unclear
whether anti-GITR agonistic antibodies depend on their Fc function for anti-tumor effects. Ponte et
al. demonstrated that FcR-mediated cross-linking of anti-GITR antibodies, is not required for
enhancement of humoral and cellular immunity [Ponte et af Immunol (2010} 130, 231-242].
Furthermore, Ponte showed that an Fc-disabled anti-GITR monoclonal antibody was effective in an in
vitro lung tumor model as monotherapy and in combination with chemotherapeutic drugs enhanced

anti-tumor immunity against established tumors in a s.c. tumor model (Ponte et af. Keystone symposia,

April 2011). In contrast, Bulliard et al. found that activating FcyRs were essential for anti-tumor
activities of anti-GITR antibodies [Bulliard et al J Exp Med. (2013) 210: 1685-1693].

Efficacious immunotherapies should inhibit Treg and simultaneously activate Teff, tipping the
balance towards immuno-activation. However, while the results obtained to date establish GITR as a
useful target for immunotherapy, it remains unclear which particular features of GITR agonists are
especially advantageous for therapeutic purposes. As such, there is a need In the art for further
insight into the specific functional properties that make GITR agonists therapeutically effective, as
well as for improved therapeutic GITR agonists which are more effective in treating cancer and other

conditions, such as infectious diseases.

SUMMARY OF THE INVENTION

The present invention provides GITR agonists with particular functional properties which are
linked with improved and desirable therapeutic and/or pharmacological properties, in addition to
other advantageous properties {such as, for example, improved ease of preparation, good stability,
and/or reduced costs of goods), compared to the prior art amino acid sequences and antibodies.

Based on extensive screening, characterization and combinatory strategies, the present
inventors surprisingly observed that polypeptides comprising immunoglobulin single variable
domains binding GITR showed improved properties for modulating GITR activity compared to the
GITR agonizing molecules described in the prior art. More specifically, the present inventors
surprisingly observed that the polypeptides of the present invention exhibited higher efficacies at
equipotent or even lower ECsp values as compared to the prior art antibodies. This is clinically very
important as the effectiveness of a drug depends on its maximal efficacy.

Accordingly, the present invention relates to a polypeptide comprising at least one

immunoglobulin single variable domain {ISVD) that specifically binds glucocorticoid-induced TNFR
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family-related receptor (GITR) with an ECs; value of less than 200 pM, and wherein the binding of
said ISVD to said GITR enhances an immune response.

In particular, the polypeptides that can bind GITR, and in particular human GITR (SEQ ID NO:
231), are characterised by a biological potency, suitably measured and/or expressed as an ECy value,
as further described and defined herein, for instance, such as by a NF-kB luciferase reporter assay or
a T-cell activation assay.

In one aspect, the polypeptides of the present invention are such that they bind (human) GITR
with an ECsy of 200 pM or less, such as less than 190, 180, 170, 160, 150, 140, 130, 120, 110, 100 or
even less, such as less than 90, 80, 70, 60, 50, 45, 40, 35, 30, 25, 20, 18, 16, 15, 14 or even less, such
as less than 12 pM, as determined in a NF-kB luciferase reporter assay.

In another aspect, the polypeptides of the present invention are such that they bind (human)
GITR with an ECsy of 200 pM or less, such as less than 190, 180, 170, 160, 150, 140, 130, 120, 110,
100 or even less, such as less than 90, 80, 70, 60, 50, 40 or even less, such as less than 30 pM, as
determined in a T-cell activation assay.

It will be appreciated that binding of polypeptides of the invention to (human) GITR may result
in enhancing the proliferation or activation of T cells, B cells or natural killer cells as described herein.

It will further be appreciated that binding of the polypeptides of the invention to (human) GITR
may resuit in inhibiting tumor cell growth, such as described herein.

The efficacy of the polypeptides of the invention, and of compositions comprising the same,
can be tested using any suitable in vitro assay, cell-based assay, in vivo assay and/or animal model
known per se, or any combination thereof, depending on the specific disease or disorder involved.
Suitable assays and animal models will be clear to the skilled person, and for example include the
assays and animal models used in the experimental part below and in the prior art cited herein.
Some preferred technical values for binding, enhancing an immune response, inhibiting tumor cell
growth or other in vivo and/or in vitro potency of the polypeptides of the invention to (human) GITR
will become clear from the further description and examples herein.

In one aspect the present invention provides a polypeptide as described herein, wherein said
polypeptide has the structure FR1-CDR1-FR2-CDR2-FR3-CDR3-FR4, in which CDR1, CDR2 and CDR3
are as defined herein, and FR1, FR2, FR3 and FR4 are framework sequences. Accordingly, the present
invention relates to polypeptides that (essentially) consist of 4 framework regions (FR1 to FR4,
respectively) and 3 complementarity determining regions (CDR1 to CDR3, respectively), in which:

(i} CDR1 is chosen from the group consisting of:

(a) SEQID NOs: 73-88; and
(b) amino acid sequences that have 4, 3, 2, or 1 amino acid{s) difference with the amino

acid sequences of SEQ ID NOs: 73-88; and/or

4
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(ii} CDR2 is chosen from the group consisting of:
(c) SEQID NOs: 90-116; and
(d} amino acid sequences that have 4, 3, 2, or 1 amino acid(s) difference with the amino
acid sequences of SEQ ID NOs: 90-116; and/or
(iii} CDR3is chosen from the group consisting of:
(e) SEQID NOs: 118-132 and 282-284; and
(f} amino acid sequences that have 4, 3, 2, or 1 amino acid(s) difference with the amino
acid sequences of SEQ ID NOs: 118-132 and 282-284.
In a further aspect the present invention provides a polypeptide as described herein, wherein
said polypeptide (essentially) consist of 4 framework regions (FR1 to FR4, respectively) and 3
complementarity determining regions (CDR1 to CDR3, respectively), in which:
(i) CDR1is chosen from the group consisting of:
(a) SEQID NOs: 73-75; and
(b) amino acid sequences that have 4, 3, 2, or 1 amino acid(s) difference with the amino
acid sequence of SEQ ID NO: 73; and/or
(i} CDR2 is chosen from the group consisting of:
(c) SEQID NOs: 90-98; and
(d) amino acid sequences that have 4, 3, 2, or 1 amino acid(s) difference with the amino
acid sequence of SEQ ID NO: 90; and/or
(iii) CDR3 is chosen from the group consisting of:
(e} SEQID NOs: 118-119, 123 and 282-284; and
(f} amino acid sequences that have 2, or 1 amino acid(s) difference with the amino acid
sequence of SEQ ID NO: 118.
In a further aspect the present invention provides a polypeptide as described herein, wherein
said polypeptide (essentially) consist of 4 framework regions (FR1 to FR4, respectively) and 3
complementarity determining regions (CDR1 to CDR3, respectively), in which:
(i} CDR1is chosen from the group consisting of:
(a) SEQID NO:73; and
(b} amino acid sequences that have 4, 3, 2, or 1 amino acid difference(s) with SEQ ID NO:
73, wherein
- at position 2 the T has been changed into §;
- at position 7 the D has been changed into N;
- at position 8 the S has been changed into A; and/or
- at position 10 the A has been changed into G;

and/or
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(ii) CDRZ2 is chosen from the group consisting of:
(c) SEQID NO:90; and
(d) amino acid sequences that have 4, 3, 2, or 1 amino acid difference(s) with SEQ ID NO:
90, wherein
5 - at position 1 the A has been changed into H, T, or G;
- at position 2 the | has been changed into M;
- at position 3 the T has been changed into S;
- at position 6 the G has been changed into S;
- at position 7 the S has been changed into R, or G; and/or
10 - at position 8 the P has been changed into §, T, or R
and/or
(iii} CDR3 is chosen from the group consisting of:
(e} SEQID NO: 118; and
(f) amino acid sequences that have 2, or 1 amino acid difference(s) with SEQ ID NO: 118,
15 wherein
- at position 9 the A has been changed into P;
- at position 11 the M has been changed into L, K, R, or Q; and/or
- at position 12 the D has been changed into N.
In a further aspect the present invention provides a polypeptide as described herein, wherein
20  said polypeptide (essentially) consist of 4 framework regions (FR1 to FR4, respectively) and 3
complementarity determining regions (CDR1 to CDR3, respectively), in which:
i) CDR1 is represented by SEQ ID NO: 73, CDR2 is represented by SEQ ID NO: 90, and
CDR3 is represented by SEQ ID NO: 118; or
i} CDR1 is represented by SEQ ID NO: 73, CDR2 is represented by SEQ ID NO: 90, and
25 CDR3 is represented by SEQ ID NO: 123.
In a further aspect the present invention provides a polypeptide as described herein, wherein
said polypeptide (essentially) consist of 4 framework regions (FR1 to FR4, respectively) and 3
complementarity determining regions (CDR1 to CDR3, respectively)}, in which:
(i) CDR1is chosen from the group consisting of:
30 (a) SEQID NOs: 76-78; and
(b} amino acid sequences that have 2, or 1 amino acid(s) difference with the amino acid
sequence of SEQ ID NO: 76; and/or
(i) CDR2 is chosen from the group consisting of:

(c) SEQID NOs: 99-103; and
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(d) amino acid sequences that have 3, 2, or 1 amino acid(s) difference with the amino
acid sequence of SEQ ID NO: 99; and/or
(iii) CDR3 is chosen from the group consisting of:
(e) SEQID NOs: 120-123; and
(f} amino acid sequences that have 4, 3, 2, or 1 amino acid(s) difference with the amino
acid sequence of SEQ ID NO: 120.
In a further aspect the present invention provides a polypeptide as described herein, wherein
said polypeptide (essentially) consist of 4 framework regions (FR1 to FR4, respectively) and 3
complementarity determining regions (CDR1 to CDR3, respectively), in which:
(i} CDR1is chosen from the group consisting of:
(a) SEQID NO: 76; and
(b} amino acid sequences that have 2, or 1 amino acid difference(s) with SEQ ID NO: 76,
wherein
- at position 7 the D has been changed into N; and/or
- at position 8 the S has been changed into A;
and/or
(ii) CDR2 is chosen from the group consisting of:
(c) SEQID NO: 99; and
(d) amino acid sequences that have 3, 2, or 1 amino acid difference(s) with SEQ ID NO: 99,
wherein
- at position 1 the A has been changed into S, or T;
- at position 5 the S has been changed into T, G, orR;
- at position 6 the T has been changed into K; and/or
- at position 7 the N has been changed into |;
and/or
(iii) CDR3 is chosen from the group consisting of:
(e} SEQID NO: 120; and
(f} amino acid sequences that have 4, 3, 2, or 1 amino acid difference(s) with SEQ ID NO:
120, wherein
- at position 1 the E has been changed into K;
- at position 4 the A has been changed into T;
- at position 11 the | has been changed into M, or L; and/or
- at position 12 the N has been changed into D.
In a further aspect the present invention provides a polypeptide as described herein, wherein

said polypeptide (essentially) consist of 4 framework regions (FR1 to FR4, respectively) and 3

/
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complementarity determining regions (CDR1 to CDR3, respectively), in which: CDR1 is represented by
SEQ ID NO: 76, CDR2 is represented by SEQ ID NO: 99, and CDR3 is represented by SEQ ID NO: 120.
In a further aspect the present invention provides a polypeptide as described herein, wherein
said polypeptide (essentially) consist of 4 framework regions (FR1 to FR4, respectively) and 3
complementarity determining regions (CDR1 to CDR3, respectively), in which:
(i) CDR1is chosen from the group consisting of:
(a) SEQID NOs: 79-84; and
(b} amino acid sequences that have 3, 2, or 1 amino acid{s) difference with the amino
acid sequence of SEQ ID NO: 79; and/or
(i} CDR2 is chosen from the group consisting of:
(c) SEQID NOs: 104-108; and
(d) amino acid sequences that have 2, or 1 amino acid(s) difference with the amino acid
sequence of SEQ ID NO: 104; and/or
(iti) CDR3 is chosen from the group consisting of:
(e} SEQID NOs: 124-125; and
(f} amino acid sequences that have 1 amino acid difference with the amino acid
sequence of SEQ ID NO: 124.
In a further aspect the present invention provides a polypeptide as described herein, wherein
said polypeptide (essentially) consist of 4 framework regions (FR1 to FR4, respectively} and 3
complementarity determining regions (CDR1 to CDR3, respectively), in which:
(i} CDR1is chosen from the group consisting of:
(a) SEQID NO: 79; and
(b} amino acid sequences that have 3, 2, or 1 amino acid difference(s) with SEQ ID NO: 79,
wherein
- at position 2 the S has been changed into N;
- at position 3 the V has been changed into |;
- at position 7 the N has been changed into D;
- at position 8 the D has been changed into S; and/or
- at position 9 the M has been changed into V, or T;
and/or
(1) CDR2 is chosen from the group consisting of:
(c) SEQID NO: 104; and
(d) amino acid sequences that have 2, or 1 amino acid difference(s) with SEQ ID NO: 104,
wherein

- at position 1 the D has been changed into G;

8
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- at position 5 the R has been changed into A; and/or
- at position 6 the G has been changed into D;
and/or
(iii) CDR3 is chosen from the group consisting of:
(e) SEQID NO: 124; and
(f) amino acid sequences that have 1 amino acid difference with SEQ ID NO: 124, wherein
- at position 4 the T has been changed into M.
In a further aspect the present invention provides a polypeptide as described herein, wherein
said polypeptide (essentially) consist of 4 framework regions (FR1 to FR4, respectively) and 3
complementarity determining regions {(CDR1 to CDR3, respectively), in which: CDR1 is represented by
SEQ ID NO: 79, CDR2 is represented by SEQ ID NO: 104, and CDR3 is represented by SEQ ID NO: 124.
In a further aspect the present invention provides a polypeptide as described herein, wherein
said polypeptide (essentially) consist of 4 framework regions (FR1 to FR4, respectively}) and 3
complementarity determining regions (CDR1 to CDR3, respectively), in which:
(i) CDR1is chosen from the group consisting of:
(a) SEQID NOs: 85-86; and
(b) amino acid sequences that have 1 amino acid difference with the amino acid
sequence of SEQ ID NO: 85; and/or
(ii} CDR2 is chosen from the group consisting of:
(c) SEQID NOs: 109-110; and
(d) amino acid sequences that have 1 amino acid difference with the amino acid
sequence of SEQ ID NO: 109; and/or
(ili) CDR3is SEQID NO: 126.
In a further aspect the present invention provides a polypeptide as described herein, wherein
said polypeptide (essentially) consist of 4 framework regions (FR1 to FR4, respectively) and 3
complementarity determining regions (CDR1 to CDR3, respectively), in which:
(i} CDR1is chosen from the group consisting of:
(a) SEQID NO: 85; and
(b} amino acid sequences that have 1 amino acid difference with SEQ ID NO: 85, wherein
- at position 2 the S has been changed into N;
and/or
(i) CDR2 is chosen from the group consisting of:
(c) SEQID NO: 109; and
(d} amino acid sequences that have 1 amino acid difference with SEQ ID NO: 109, wherein

- at position 9 the T has been changed into §;
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and/or
(iii) CDR3is SEQ ID NO: 126.
In a further aspect the present invention provides a polypeptide as described herein, wherein
said polypeptide (essentially) consist of 4 framework regions (FR1 to FR4, respectively) and 3
complementarity determining regions {(CDR1 to CDR3, respectively), in which: CDR1 is represented by
SEQ ID NO: 85, CDR2 is represented by SEQ ID NO: 109, and CDR3 is represented by SEQ ID NO: 126.
In a further aspect the present invention provides a polypeptide as described herein, wherein
said polypeptide (essentially} consist of 4 framework regions (FR1 to FR4, respectively) and 3
complementarity determining regions (CDR1 to CDR3, respectively), in which: CDR1 is represented by
SEQ ID NO: 87, CDR2 is represented by SEQ ID NO: 111, and CDR3 is represented by SEQ ID NO: 127.
In a further aspect the present invention provides a polypeptide as described herein, wherein
said polypeptide (essentially) consist of 4 framework regions (FR1 to FR4, respectively) and 3
complementarity determining regions (CDR1 to CDR3, respectively), in which:
(i) CDR1isSEQID NO:77; and/or
(ii} CDR2 is chosen from the group consisting of:
(c}) SEQID NOs: 112-113; and
(d) amino acid sequences that have 1 amino acid difference with the amino acid

sequence of SEQ ID NO: 112; and/or

(iii) CDR3 is chosen from the group consisting of:
(e} SEQID NOs: 128-130; and
(f} amino acid sequences that have 1 amino acid difference with the amino acid
sequence of SEQ ID NO: 128.
In a further aspect the present invention provides a polypeptide as described herein, wherein
said polypeptide (essentially) consist of 4 framework regions (FR1 to FR4, respectively) and 3
complementarity determining regions (CDR1 to CDR3, respectively}, in which:
(i) CDR1isSEQID NO:77; and/or
(ii) CDR2 is chosen from the group consisting of:
(a) SEQID NO:112; and
(b) amino acid sequences that have 1 amino acid difference with SEQ ID NO: 112, wherein
- at position 4 the D has been changed into G;
and/or
(1ii} CDR3 is chosen from the group consisting of:
(c) SEQID NO:128; and
(d) amino acid sequences that have 1 amino acid difference with SEQ ID NO: 128, wherein

- at position 9 the S has been changed into P; and/or
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- at position 13 the T has been changed into A.
In a further aspect the present invention provides a polypeptide as described herein, wherein
said polypeptide (essentially) consist of 4 framework regions (FR1 to FR4, respectively) and 3
complementarity determining regions {(CDR1 to CDR3, respectively), in which: CDR1 is represented by
SEQ ID NO: 77, CDR2 is represented by SEQ ID NO: 112, and CDR3 is represented by SEQ ID NO: 128.
In a further aspect the present invention provides a polypeptide as described herein, wherein
said polypeptide (essentially) consist of 4 framework regions (FR1 to FR4, respectively) and 3
complementarity determining regions (CDR1 to CDR3, respectively), in which:
(i} CDR1is SEQID NO: 88; and/or
(ii} CDR2 is chosen from the group consisting of:
(c) SEQID NOs: 114-116; and
(d) amino acid sequences that have 2, or 1 amino acid(s) difference with the amino acid
sequence of SEQ ID NO: 114; and/or
(iii} CDR3 is chosen from the group consisting of:
(e} SEQID NOs: 131-132; and
(f} amino acid sequences that have 2, or 1 amino acid(s) difference with the amino acid
sequence of SEQ ID NO: 131.
In a further aspect the present invention provides a polypeptide as described herein, wherein
said polypeptide (essentially) consist of 4 framework regions {(FR1 to FR4, respectively}) and 3
complementarity determining regions (CDR1 to CDR3, respectively), in which:
(i) CDR1is SEQID NO: 88; and/or
(ii) CDR2 is chosen from the group consisting of:
(a) SEQID NO: 114; and
(b} amino acid sequences that have 2, or 1 amino acid(s) difference with SEQ ID NO: 114,
wherein
- at position 1 the V has been changed into |, or A; and/or
- at position 9 the M has been changed into |;
and/or
(iii) CDR3 is chosen from the group consisting of:
(c) SEQID NO: 131; and
(d) amino acid sequences that have 2, or 1 amino acid(s) difference with SEQ ID NO: 131,
wherein
- at position 4 the G has been changed into E; and/or

- at position 5 the R has been changed into Q.
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In a further aspect the present invention provides a polypeptide as described herein, wherein
said polypeptide (essentially) consist of 4 framework regions (FR1 to FR4, respectively) and 3
complementarity determining regions {(CDR1 to CDR3, respectively), in which: CDR1 is represented by

SEQ ID NO: 88, CDR2 is represented by SEQ ID NO: 114, and CDR3 is represented by SEQ ID NO: 131.

In a preferred aspect, the at least one ISVD is chosen from the group of ISVDs, wherein:

- CDR1is SEQ ID NO: 73, CDR2 is SEQ ID NO: 90; and CDR3 is SEQ ID NO: 118;

- CDR1i1sSEQID NO
- CDR1is SEQ ID NO
- CDR1is SEQ ID NO
- CDR11s SEQ ID NO
- CDR11s SEQID NO
- CDR11is SEQ ID NO
- CDR11s SEQ ID NO
- CDR11s SEQ ID NO
- CDR11s SEQ ID NO
- CDR11is SEQ ID NO
- CDR1isSEQ ID NO
- CDR11is SEQ ID NO
- CDR11s SEQ ID NO

- CDR1 1s SEQ ID NO:
- CDR1 1s SEQ ID NO:
- CDR11s SEQ ID NO:
- CDR1is SEQ ID NO:
- CDR1is SEQ ID NO:
- CDR1is SEQ ID NO:
- CDR11s SEQ ID NO:
- CDR11s SEQ ID NO:
- CDR1is SEQ ID NO:
- CDR11s SEQ ID NO:
- CDR11s SEQ ID NO:
- CDR1is SEQ ID NO:
- CDR1is SEQ ID NO:
- CDR1 1s SEQ ID NO:
- CDR1 is SEQ ID NO:
- CDR1 1s SEQ ID NO:

: 74, CDR2 1s SEQ ID NO
: 74, CDR2 1s SEQ ID NO
. 74, CDR2 1s SEQ ID NO
: 74, CDR2 1s SEQ ID NO
: 74, CDR2 1s SEQ ID NO
: 75, CDR2 1s SEQ ID NO
: 74, CDR2 1s SEQ ID NO
: 74, CDR2 1s SEQ ID NO
: 74, CDR2 is SEQ ID NO
: 73, CDR2 1s SEQ ID NO
: 73, CDR21s SEQ ID NO
: 73, CDR21s SEQ ID NO
. 73, CDR2 1s SEQ 1D NO

83, CDR21s SEQ ID NO

76, CDR2 is SEQ 1D NO:
77, CDR2 1s SEQ 1D NO:
78, CDR2 1s SEQ 1D NO:
76, CDR2 1s SEQ ID NO:
/7, CDR21s SEQ ID NO:
76, CDR2 1s SEQ ID NO:
78, CDR2 1s SEQ ID NO:
79, CDR2 1s SEQ ID NO:
76, CDR2 is SEQ 1D NO:
76, CDR2 i1s SEQ 1D NO:
80, CDR21s SEQ ID NO:
81, CDR2 is SEQ ID NO:
82, CDR2 1s SEQ ID NO:
83, CDR2Z is SEQ ID NO:
84, CDR2 1s SEQ ID NO:

: 91; and CDR3 1s SEQ ID NO: 118;
: 92; and CDR3 1s SEQ ID NO: 118;
: 93; and CDR3is SEQ ID NO: 118;
: 94; and CDR3 1s SEQ ID NO: 118;
: 95; and CDR3 is SEQ ID NO: 118;
: 93; and CDR3is SEQ ID NO: 118;
: 96; and CDR3 1s SEQ ID NO: 118;
: 97; and CDR3 is SEQ ID NO: 118;
: 98; and CDR3 is SEQ ID NO: 119;
: 90; and CDR3 is SEQ ID NO: 123;
: 90; and CDR31s SEQ ID NO: 282;
: 90: and CDR3 i1s SEQ ID NO: 283;
: 90; and CDR3 is SEQ ID NO: 284;
89: and CDR3 is SEQ ID NO: 120;
100; and CDR3 i1s SEQ ID NO: 121;
101; and CDR3 is SEQ ID NO: 122;
102; and CDR3 is SEQ ID NO: 118;
103; and CDR3 is SEQ ID NO: 118;
99: and CDR3is SEQ ID NO: 118;
99: and CDR3 is SEQ ID NO: 123;
104; and CDR3 is SEQ ID NO: 124;
105; and CDR3 is SEQ ID NO: 124;
106; and CDR3 is SEQ ID NO: 124;
106; and CDR3 1s SEQ ID NO: 124;
104; and CDR3 1s SEQ ID NO: 124;
104; and CDR3 1s SEQ ID NO: 124;
104; and CDR3 i1s SEQ ID NO: 124;
104; and CDR3 is SEQ ID NO: 124;

: 106; and CDR3 15 SEQ ID NO: 124;
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CDR1is SEQ ID NO:
CDR11s SEQ ID NO:
CDR11s SEQ ID NO:
CDR1is SEQ ID NO:
CDR11s SEQ ID NO:
CDR1is SEQ ID NO:
CDR1 1s SEQ ID NO:
CDR1is SEQ ID NO:
CDR1is SEQ ID NO:
CDR1 1s SEQ ID NO:
CDR11s SEQ ID NO:
CDR1is SEQ ID NO:

CA 030027711 2018-04-20

83, CDR2 1s SEQ ID NO:
83, CDR2 1s SEQ ID NO:
83, CDR2 15 SEQ ID NO:
85, CDR2 15 SEQ ID NO:
86, CDR2 15 SEQ ID NO:
85, CDR2 is SEQ ID NO:
87, CDR2 1s SEQ ID NO:
77, CDR2 15 SEQ ID NO:
/7, CDR2 1s SEQ ID NO:
77, CDR2 1s SEQ ID NO:
77, CDR2 1s SEQ. ID NO:
88, CDR2 is SEQ ID NO:

PCT/EP2016/075558

107; and CDR3 is SEQ ID NO:
108; and CDR3 1s SEQ ID NO:
104; and CDR3 is SEQ ID NO:
109; and CDR3 is SEQ ID NO:
110; and CDR3is SEQ ID NO:
110; and CDR3 is SEQ ID NO:
111; and CDR3 is SEQ ID NO:
112; and CDR3is SEQ ID NO:
112; and CDR3 is SEQ ID NO:
113; and CDR31s SEQ ID NO:
112; and CDR3 1s SEQ ID NO:
114; and CDR3 is SEQ ID NO:

124;
124;
125;
126;
126;
126;
127;
123;
129;
130;
130;
131;

- CDR11s SEQ ID NO: 88, CDR2 is SEQ ID NO: 115; and CDR3 is SEQ ID NO: 131; and
- CDR11s SEQ ID NO: 88, CDR2 1s SEQ ID NO: 116; and CDR3 is SEQ ID NO: 132.

The polypeptides of the invention may (essentially) consist of an immunoglobulin single
variable domain selected from a light chain variable domain sequence (e.g., a V,-sequence) and from
a heavy chain variable domain sequence {(e.qg., a Vy-sequence). The polypeptides of the invention may
(essentially}) consist of an immunoglobulin single variable domain selected from a heavy chain
variable domain sequence that is derived from a conventional four-chain antibody and from a heavy
chain variable domain sequence that is derived from heavy chain antibody. The polypeptides of the
invention may (essentially) consist of an immunoglobulin single variable domain selected from a
domain antibody (or an amino acid that is suitable for use as a domain antibody), a single domain
antibody {or an amino acid that is suitable for use as a single domain antibody}, a “dAb” {or an amino
acid that is suitable for use as a dAb), a Nanobody , a VHH sequence, a camelized VH sequence, or a
VHH sequence that has been obtained by affinity maturation. In a preferred aspect, the polypeptide
of the invention {essentially) consists of a partially or fully humanized Nanobody, such as a partially
or fully humanized VHH.

Preferred polypeptides of the invention are selected from any of SEQ ID NOs: 1-71 and 268-
275 or polypeptides that have a sequence identity of more than 80%, prefterably more than 90%,
more preferably more than 95%, such as 96%, 97%, 98%, 99% or more sequence identity (as defined
herein) with any of SEQ ID NOs: 1-71 and 268-275.

The polypeptide provided by the invention (also referred to as “polypeptide of the
invention”) is preferably in essentially isolated form (as defined herein), which may comprise, or
(essentially) consist of one or more ISVDs and which may optionally further comprise one or more

further immunoglobulins (all optionally linked via one or more suitable linkers).
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More particularly, the present invention provides multivalent polypeptides comprising, or
(essentially) consisting of at least two, at least three, at least four or at least five ISVDs that can bind
GITR, wherein said at least two, said at least three, said at least four, or said at least five ISVDs can be
the same or different and wherein said at least two, said at least three, said at least four or said at
least five ISVDs are directly linked to each other or linked to each other via a linker.

Without being limiting, suitable linkers may be selected from the group of linkers with SEQ ID
NOs: 247-263, of which shorter linker lengths are preferred. Some particularly preferred linkers
comprise between 1 and 20 amino acid residues, such as between 2 and 10 amino acid residues, such
as 2,3,4,5, 6,7, 8 or 9 amino acid residues. In particular linker 9GS (SEQ ID NO: 251) or linker 3A
(SEQ ID NO: 247) are especially preferred.

In another aspect, the invention relates to a compound or construct (also referred to herein
as a “compound of the invention” or “construct of the invention”, respectively) that comprises or
(essentially) consists of one or more polypeptides of the invention {or suitable fragments thereof),
and optionally further comprises one or more other groups, residues, moieties or binding units,
optionally linked via one or more peptidic linkers. As will become clear to the skilled person from the
further disclosure herein, such further groups, residues, moieties or binding units may or may not
provide further functionality to the polypeptides of the invention (and/or to the compound,
construct or compositions in which it is present) and may or may not modify the properties of the
polypeptide of the invention.

In one specific aspect of the invention, a compound of the invention or a construct of the
invention may have an increased half-life, compared to the corresponding polypeptide of the
invention. Some preferred, but non-limiting examples of such compounds or constructs will become
clear to the skilled person based on the further disclosure herein, and for example comprise
polypeptides of the invention that have been chemically modified to increase the half-life thereof
(for example, by means of pegylation); polypeptides of the invention that comprise at least one
additional binding site for binding to a serum protein (such as serum albuminj}; or polypeptides of the
invention that comprise at least one polypeptide of the invention that is linked to at least one moiety
that increases the half-life of the polypeptide of the invention.

Examples of polypeptides of the invention that comprise such half-life extending moieties
will become clear to the skilled person based on the further disclosure herein; and for example
include, without limitation, polypeptides in which the one or more polypeptides of the invention are
suitable linked to one or more serum proteins or fragments thereof (such as (human) serum albumin
or suitable fragments thereof) or to one or more binding units that can bind to serum proteins {such
as, for example, domain antibodies, amino acids that are suitable for use as a domain antibody,

single domain antibodies, amino acids that are suitable for use as a single domain antibody, "dAb™'s,
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amino acids that are suitable for use as a dAb, Nanobodies, VHH sequences, humanized VHH
sequences, or camelized VH sequences that can bind to serum albumin {(such as human serum
albumin) or a serum immunoglobulin {such as lgG); reference is made to the further description and
references mentioned herein); polypeptides in which a polypeptide of the invention is linked to an Fc
portion {such as a human Fc¢) or a suitable part or fragment thereof; or polypeptides in which the one
or more polypeptides of the invention are suitable linked to one or more small proteins or peptides
that can bind to serum proteins (such as, without limitation, the proteins and peptides described in
WO 91/01743, WO 01/45746, WO 02/076489).

In one aspect, the compound or construct according to the invention that provides the
polypeptide with increased half-life is chosen from the group consisting of an antibody constant
region or fragments thereof, wherein the antibody constant region or fragments thereof are derived
from human lgG, such as lgGl, lgG2, lgG3 or lgG4. In particular, such antibody constant region
comprises a CH1 heavy chain domain, a CH2 heavy chain domain, a CH3 heavy chain domain and/or a
CL light chain domain.

In one specific aspect of the invention, a compound or construct of the invention comprises

i) a monovalent polypeptide of the invention, wherein said monovalent polypeptide is linked to
a CH1 heavy chain domain, which is followed by a CH2 heavy chain domain and a CH3 heavy
chain domain respectively; and/or

i) a monovalent polypeptide of the invention, wherein said monovalent polypeptide is linked to

a CL light chain domain (such as Ck or CA}.

Preferred heavy chain and/or light chain domains of the invention are of the lgG type and
comprise an amino acid sequence set forth in one of SEQ ID NO: 229, SEQ ID NO: 230, SEQ ID NO:
266, SEQ ID NO: 267, SEQ ID NO: 291 and SEQ ID NO: 292 or an amino acid sequence that has a
sequence identity of more than 80%, preferably more than 90%, more preferably more than 95%,
such as 96%, 97%, 98%, 99% or more sequence identity (as defined herein) with any of SEQ ID NOs:
229-230, SEQ ID NOs: 266-267 and SEQ ID NOs: 291-292.

Generally, the compounds or constructs of the invention with increased half-life preferably
have a half-life that is at least 1.5 times, preferably at least 2 times, such as at least 5 times, for
example at least 10 times or more than 20 times, greater than the half-life of the corresponding
polypeptide of the invention per se.

In a preferred, but non-limiting aspect, such compounds or constructs of the invention have
a serum half-life that is increased with more than 1 hour, preferably more than 2 hours, more
preferably more than & hours, such as more than 12 hours, or even more than 24, 48 or 72 hours,

compared to the corresponding polypeptide of the invention per se.
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In another preferred, but non-limiting aspect, such compounds or constructs of the invention
exhibit a serum half-life in human of at least about 12 hours, preferably at least 24 hours, more
preferably at least 48 hours, even more preferably at least 72 hours or more. For example,
compounds or polypeptides of the invention may have a half-life of at least 5 days {such as about 5
to 10 days), preferably at least 9 days (such as about 9 to 14 days), more preferably at least about 10
days {such as about 10 to 15 days), or at least about 11 days (such as about 11 to 16 days), more
preferably at least about 12 days (such as about 12 to 18 days or more), or more than 14 days (such
as about 14 to 19 days).

In a preferred aspect, the invention relates to a compound or construct as defined above,
which is selected from any of SEQ ID NOs: 206-223 and 285-290 or compounds or constructs that
have a sequence identity of more than 80%, preferably more than 90%, more prefterably more than
95%, such as 96%, 97%, 98%, 99% or more sequence identity (as defined herein) with any of SEQ ID
NOs: 206-223 and 285-290 (see Table A-11).

The invention also relates to nucleic acids or nucleotide sequences that encode a
polypeptide, a compound and/or construct of the invention. Such a nucleic acid will also be referred
to herein as “nucleic acid(s) of the invention” and may for example be in the form of a genetic
construct, as further described herein. Accordingly, the present invention also relates to a nucleic
acid or nucleotide sequence that is in the form of a genetic construct.

Nucleic acids encoding a polypeptide, a compound and/or construct of the invention can be
linked to obtain a nucleic acid encoding a multivalent polypeptide of the invention. Accordingly, the
present invention also relates to the use of a nucleic acid or nucleotide sequence that encodes a
polypeptide, a compound and/or construct of the invention for the preparation of a genetic
construct that encodes a multivalent polypeptide of the invention.

The invention further relates to a host or host cell that expresses {or that under suitable
circumstances is capable of expressing) a polypeptide, a compound and/or construct of the
invention; and/or that contains a nucleic acid of the invention. Some preferred but non-limiting
examples of such hosts or host cells will become clear from the further description herein.

The invention further relates to a composition containing or comprising at least one
polypeptide, compound and/or construct of the invention and/or at least one nucleic acid of the
invention, and optionally one or more further components of such compositions known per se, i.e.
depending on the intended use of the composition. Such a composition may for example be a
pharmaceutical composition (as described herein) or a veterinary composition. Some preferred but
non-limiting examples of such compositions will become clear from the further description herein.

The invention further relates to methods for preparing polypeptides, compounds and/or

constructs, nucleic acids, host cells, and composition described herein. The method for producing a
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polypeptide, compound and/or construct, nucleic acid, host cell, and composition of the invention

may comprise the following steps:

a) expressing, in a suitable host cell or host organism or in another suitable expression system, a
nhucleic acid or nucleotide sequence of the invention, or a genetic construct of the invention;

optionally followed by:

b) isolating and/or purifying the polypeptide, compound and/or construct of the invention thus
obtained.

The invention further relates to applications and uses of the polypeptides, compound and/or
constructs, nucleic acids, host cells, and compositions described herein, as well as to methods for the
prevention and/or treatment of GITR associated diseases, disorders or conditions. Some preferred
but non-limiting applications and uses will become clear from the further description herein.

The polypeptides, compounds and/or constructs and compositions of the present invention
can be used for enhancing an immune response.

In particular, the polypeptides, compounds and/or constructs and compositions of the present
invention can be used for enhancing the proliferation or activation of T cells, B cells or natural killer
cells.

The polypeptides, compounds and/or constructs and compositions of the present invention
can be used for inhibiting tumor growth.

The polypeptides, compounds and/or constructs and compositions of the present invention
can be used for prevention and/or treatment of T cell, B cell or natural killer cell mediated diseases.

The polypeptides, compounds and/or constructs and compositions of the present invention
can be used for prevention and/or treatment of infectious diseases. Infections can be broadly
classified as bacterial, fungal, viral, or parasitic based on the category of infectious organism or agent
involved. Accordingly, the polypeptides, compounds and/or constructs and compositions of the
present invention can be used for prevention and/or treatment of bacterial, fungal, viral or parasitic
infectious diseases.

The polypeptides, compounds and/or constructs and compositions of the present invention
can be used for prevention and/or treatment of cancer. Exemplary cancers whose growth can be
inhibited using the polypeptides, compounds and/or constructs and compositions of the present
invention include cancers typically responsive to immunotherapy. Non-limiting examples of preferred
cancers for treatment include squamous cell cancer, small-cell lung cancer, non-smail cell lung
cancer, melanoma, kidney cancer such as renal cell carcinoma and Wilms' tumors, glioblastoma,
glioma, prostate cancer, testicular cancer, gastrointestinal cancer, pancreatic cancer, biliary tract

cancer, cervical cancer, ovarian cancer, liver cancer, bladder cancer, breast cancer, colon cancer,
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colorectal cancer, small bowel or appendix cancer, uterine or endometrial cancer, multiple myeloma,
salivary gland carcinoma, adrenal gland cancer, osteosarcoma, chondrosarcoma, nasopharyngeal
carcinoma, basal cell carcinoma, vulval cancer, thyroid cancer, testicular cancer, esophageal cancer,
head and neck cancer, leukemia, lymphomas, merkel cell cancer and other hematologic
malignancies.

As such, the polypeptides, compounds and/or constructs and compositions of the present
invention can be used for the prevention and/or treatment of cancer, wherein the cancer is selected
from squamous cell cancer, small-cell lung cancer, non-small cell lung cancer, melanoma, kidney
cancer such as renal cell carcinoma and Wilms' tumors, glioblastoma, glioma, prostate cancer,
testicular cancer, gastrointestinal cancer, pancreatic cancer, biliary tract cancer, cervical cancer,
ovarian cancer, liver cancer, bladder cancer, breast cancer, colon cancer, colorectal cancer, small
bowel or appendix cancer, uterine or endometrial cancer, multiple myeloma, salivary gland
carcinoma, adrenal gland cancer, osteosarcoma, chondrosarcoma, nasopharyngeal carcinoma, basal
cell carcinoma, vulval cancer, thyroid cancer, testicular cancer, esophageal cancer, head and neck
cancer, leukemia, lymphomas, merkel cell cancer and other hematologic malignancies.

The methods for enhancing an immune response, in particular enhancing proliteration or
activation of T cells, B cells or natural killer cells and the method for inhibiting tumor growth that are
described herein can be used to treat and prevent a wide variety of GITR associated diseases,
disorders or conditions. For example, in one aspect, the present invention provides a method for
prevention and/or treatment of T cell, B cell or natural killer cell associated diseases comprising the
step of administering to a subject in need thereof, a pharmaceutically active amount of at least one
polypeptide, compound and/or construct and composition as described herein.

In another aspect, the present invention provides a method for prevention and/or treatment
of bacterial, fungal, viral or parasitic infectious diseases comprising the step of administering to a
subject in need thereof, a pharmaceutically active amount of at least one polypeptide, compound
and/or construct and composition as described herein.

In yet another aspect, the present invention provides a method for prevention and/or
treatment of cancer comprising the step of administering to a subject in need thereof, a
pharmaceutically active amount of at least one polypeptide, compound and/or construct and
composition as described herein. In particular, the present invention provides a method for
prevention and/or treatment of cancer, wherein the cancer is selected from squamous cell cancer,
small-cell lung cancer, non-small cell lung cancer, melanoma, kidney cancer such as renal cell
carcinoma and Wilms' tumors, glioblastoma, glioma, prostate cancer, testicular cancer,
gastrointestinal cancer, pancreatic cancer, biliary tract cancer, cervical cancer, ovarian cancer, liver

cancer, bladder cancer, breast cancer, colon cancer, colorectal cancer, small bowel or appendix
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cancer, uterine or endometrial cancer, multiple myeloma, salivary gland carcinoma, adrenal gland
cancer, osteosarcoma, chondrosarcoma, nasopharyngeal carcinoma, basal cell carcinoma, vulval
cancer, thyroid cancer, testicular cancer, esophageal cancer, head and neck cancer, leukemia,
lymphomas, merkel cell cancer and other hematologic malighancies.

It will be further appreciated that the methods and compositions described herein can be used
in combination with other agents or therapeutic modalities. In one aspect, the methods and
compositions described herein are administered in combination with chemotherapy, radiation
therapy, cancer vaccines or one or more additional therapeutic agents, or a combination of any of
the foregoing. Exemplary therapeutic agents that can be administered in combination with the
methods and compositions of the invention include PD-1, PD-L1, PD-L2, CTLA-4, 4-1 BB (CD137), 4-
1BB ligand, OX40, OX40 ligand, CD27, TNFRSF25, TL1A, CD40, CD40 ligand, LIGHT, LTA, HVEM, BTLA,
CD160, CEACAM-1, CEACAM-5, LAIR]1, 2B4, TGFR, LAG-3, TIM-3, Siglecs, ICOS (CD278), ICOS ligand,
B7-H3, B7-H4, B7-1, B7-2, VISTA, HHLAZ2, TMIGD2, BTNL2, CD244, CD48, CD2, CDS, TIGIT, PVR family
members, KIRs, ILTs, LIRs, NKG2D, NKG2A, MICA, MICB, CSF1R, IDO, TGF[3, Adenosine, ICAM-1, ICAM-
2, ICAM-3, LFA-1 (CD11a/CD18), LFA-2, LFA-3, BAFFR, NKG2C, SLAMF7, NKp80, CD83 ligand, CD24,
CD39, CD30, CD70, CD73, CD7, CXCR4, CXCL12, Phosphatidylserine, SIRPA, CD47, VEGF and
Neuropilin.

The invention further relates to the use of a polypeptide, compound and/or construct of the
invention or composition of the invention for the manufacture of a pharmaceutical composition for
enhancing an immune response. In particular, the invention relates to the use of a polypeptide,
compound and/or construct of the invention or composition of the invention for the manufacture of
a pharmaceutical composition for enhancing proliferation or activation of T cells, B cells or natural
killer cells.

The invention also relates to the use of a polypeptide, compound and/or construct of the
invention or composition of the invention for the manufacture of a pharmaceutical composition for
inhibiting tumor growth.

The invention also relates to the use of a polypeptide, compound and/or construct of the
invention or composition of the invention for the manufacture of a pharmaceutical composition for
prevention and/or treatment of at least one GITR associated diseases, disorders or conditions. Some
preferred but non-limiting diseases, disorders or conditions will become clear from the further
description herein.

In particular, the invention relates to the use of a polypeptide, compound and/or construct of
the invention or composition of the invention for the manufacture of a pharmaceutical composition

for prevention and/or treatment of T cell, B cell or natural killer cell mediated diseases.
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The invention also relates to the use of a polypeptide, compound and/or construct of the
invention or composition of the invention for the manufacture of a pharmaceutical composition for
prevention and/or treatment of bacterial, fungal, viral or parasitic infectious diseases.

The invention also relates to the use of a polypeptide, compound and/or construct of the
invention or composition of the invention for the manufacture of a pharmaceutical composition for
prevention and/or treatment of cancer, wherein the cancer is selected from squamous cell cancer,
small-cell lung cancer, non-small cell lung cancer, melanoma, kidney cancer such as renal cell
carcinoma and Wims' tumors, glioblastoma, glioma, prostate cancer, testicular cancer,
gastrointestinal cancer, pancreatic cancer, biliary tract cancer, cervical cancer, ovarian cancer, liver
cancer, bladder cancer, breast cancer, colon cancer, colorectal cancer, small bowel or appendix
cancer, uterine or endometrial cancer, multiple myeloma, salivary gland carcinoma, adrenal gland
cancer, osteosarcoma, chondrosarcoma, nasopharyngeal carcinoma, basal cell carcinoma, vulval
cancer, thyroid cancer, testicular cancer, esophageal cancer, head and neck cancer, leukemia,
lvmphomas, merkel cell cancer and other hematologic malighancies.

Other aspects, advantages, applications and uses of the polypeptides and compositions will
become clear from the further disclosure herein. Several documents are cited throughout the text of
this specification. Each of the documents cited herein (including all patents, patent applications,
scientific publications, manufacturer’s specifications, instructions, etc.), whether supra or infra, are

hereby incorporated by reference in their entirety.

FIGURE LEGENDS

Figures 1A-1D: Quality control of the Flp-In™-293 cells stably transfected with mouse GITR (A),
human GITR (B} or cyno GITR (C} and of activated T cells (D). The MFI value {mean fluorescence
intensity) is plotted for each cell line. Detection with secondary antibody only (i.e. without the anti-
GITR antibody) is indicated with “/”.

Figures 2A-2B: Dose dependent binding of monovalent anti-GITR Nanobodies to human GITR
expressed on activated human T cells (A-B). The MFI value {(mean fluorescence intensity) is plotted
against the concentration of the Nanobody.

Figure 3: Dose dependent binding of multivalent anti-GITR Nanobodies and an irrelevant

Nanobody (IRRO0077) to HEK293 NFkB-NIuc2P human GITR cells. The MFI value {mean fluorescence
intensity) is plotted against the concentration of the Nanobody.

Figures 4A-4D: GITR activation in GloResponse™ NF-kB-Nluc2P HEK293 luciferase reporter cells
expressing human GITR. Activation is assessed by measuring luminescence. The RLU value (Relative

Light Units) is plotted against the concentration of the Nanobody.
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Figures 5A-5F: Effect of GITR activation on T cell activation. On each plate, a range of
concentrations of one Nanobody construct and human GITR-ligand (hGITRL)} (R&D Systems 6987-GL-
025/CF) were tested. Each graph represents that data retrieved from one plate. Activation is
measured by monitoring the [FN-y expression.

Figures 6A-6D: Effect of the linker length of the Nanobody constructs assessed in the
GloResponse™ NF-kB-Nluc2P HEK293 luciferase reporter cells expressing human GITR (A-D). In
constructs A023100032 and A023100035 are the A0231005A03 Nanobodies (Family 7} linked by a
9GS linker. In constructs A023100034 and A023100022 are the A0231005A03 Nanobodies linked by a
35GS linker. In constructs A023100045, A023100082 and A023100085 are the A0231004B0O1
Nanobodies {(Family 26) linked by a 3A linker. In constructs A023100083 and A023100084 are the
A0231004B01 Nanobodies linked by a 9GS linker. In construct A023100014 is the A0231004B01
Nanobody linked by a 35GS linker.

Figure 7: Schematic representation of a Nanobody-human lgG1 chimera.

Figures 8A-8N: Effect of different tested compounds, alone or in combination with anti-PD-1
MAD, on anti-tumor activity measured by changes in the tumor volume in groups of mice treated
with DTA-1 (Figure 8A); DTA-1 + anti-PD-1 mAb (Figure 8B); anti-GITR NB dose level 1 (Figure 8C);
irrelevant NB dose le<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>