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T CELL RECRUITING POLYPEPTIDES BASED ON TCR ALPHA/BETA REACTIVITY

FIELD OF THE INVENTION

The present invention provides multispecific T cell recruiting polypeptides binding the constant
domain of TCR on a T cell and at least one antigen on a target cell. The present invention also relates
to the monovalent T cell recruiting polypeptides for use in these multispecific polypeptides. The

invention also provides methods for treatment and kits providing the same.

BACKGROUND

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 $S900 billion in 2008, representing 1.5% of the world's gross domestic product.

Available treatment regimens for solid tumours typically include a combination of surgical resection
chemotherapy and radiotherapy. In 40 years of clinical experience little progress has been achieved,

especially in advanced stages of cancer.
New therapies combatting cancer are eagerly awaited.

Antibody therapy is now an important part of the physician's armamentarium to battle diseases and
especially cancer. Monoclonal antibodies have been established as a key therapeutic approach for a
range of diseases already for several years. All of the contemporaneously approved antibody
therapies rely on monospecific monoclonal antibodies (mAbs). Until today, most of the targets of the
MADbs require either an agonistic or an antagonistic approach. Whereas targeting of cell-surface
antigens themselves can mediate antitumour activity through the induction of apoptosis, most mAb-
based activity against hematologic malignancies is reliant on either Fc-mediated effector functions
such as complement dependent cytotoxicity (CDC) and antibody-dependent cell-mediated

cytotoxicity (ADCC).

Immunotherapy has emerged as a rapidly growing area of cancer research. Immunotherapy is

directing the body’s immune surveillance system, and in particular T cells, to cancer cells.
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Cytotoxic T cells (CTL) are T lymphocytes that kill cancer cells, cells that are infected (particularly with
viruses), or cells that are damaged in other ways. T lymphocytes (or T cells) express the T cell
receptor or TCR molecule and the CD3 receptor on the cell surface. The af TCR—CD3 complex (or
"TCR complex™) is composed of six different type | single-spanning transmembrane proteins: the
TCRa and TCR chains that form the TCR heterodimer responsible for ligand recognition, and the
non-covalently associated CD3y, CD306, CD3¢ and { chains, which bear cytoplasmic sequence motifs
that are phosphorylated upon receptor activation and recruit a large number of signalling

components (Call et al. 2004, Molecular Immunology 40: 1295-1305).

Both a and B chains of the T cell receptor consist of a constant domain and a variable domain.
Physiologically, the ap chains of the T cell receptor recognize the peptide loaded MHC complex and
couple upon engagement to the CD3 chains. These CD3 chains subsequently transduce the

engagement signal to the intracellular environment.

Considering the potential of naturally occurring cytotoxic T lymphocytes (CTLs) to mediate cell lysis,
various strategies have been explored to recruit immune cells to mediate tumour cell killing. Since T
lymphocytes lack the expression of Fc receptors, they are not recruited to a tumour site through the
Fc tail of an anti-tumour monoclonal. As an alternative, the patient's T cells were modified with a
second TCR of known specificity for a defined tumour antigen. This adoptive cell transfer is by nature
highly personalized and labour intensive. However, the main problem of T cell therapies remains the

large number of immune escape mechanisms known to occur in cancer patients (Nagorsen et al.

2012, Pharmacology & Therapeutics 136: 334—342).

Rather than eliciting specific T cell responses, which rely on expression by cancer cells of MHC
molecules and the presence, generation, transport and display of specific peptide antigens, more
recent developments have attempted to combine the advantages of immunotherapy with antibody
therapy by engaging all T cells of a patient in a polyclonal fashion via recombinant antibody based

technologies: "bispecifics”.

Bispecific antibodies have been engineered that have a tumour recognition part on the one arm
(target-binding arm) whereas the other arm of the molecule has specificity for a T cell antigen
(effector-binding arm), mostly CD3. Through the simultaneous binding of the two arms to their
respective antigens, T lymphocytes are directed towards and activated at the tumour cell where they

can exert their cytolytic function.

The concept of using bispecific antibodies to activate T cells against tumour cells was described more
than 20 years ago, but manufacturing problems and clinical failures sent the field into stagnation.

Smaller format bispecifics were developed, which more easily penetrate tissues and tumours than
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conventional antibodies. In addition, the smaller format is better at creating the cytolytic synapses,
which kill the target cell. It was thought that the smaller format bispecifics would be easier to
manufacture and less immunogenic than conventional antibodies. However, the smaller bispecific
BiTE molecules, consisting of two single chain variable fragments (scFvs) joined by a 5 amino acid
peptide linker, presented a lack of stability (scFvs tend to aggregate), low expression titres and poor
solubility. Moreover, the first clinical trials of Blinatumomab (a BiTE molecule), which recognizes CD3
chains, were prematurely stopped due to neurologic adverse events, cytokine release syndrome and
infections on the one hand and the absence of objective clinical responses or robust signs of
biological activity on the other hand. Efficacy aside, BIiTEs must be continuously infused -- probably
due to the lack of an Fc domain -- which does not contribute to patient compliance. The same
problem holds true for DARTs (dual affinity retargeting molecules developed by MacroGenics), in
which the heavy chain variable domain from one antibody (Ab) is linked with the light chain variable
domain of another Ab. MacroGenics now attempts to solve this problem by fusing an Fc domain onto
its next generation DARTs, which makes the molecule not only bigger, but also results In
manufacturing problems and importation of other Fc functions. The larger format with Fc is expected

to have a better PK, but re-introduces the risk of off-target activity. (Garber 2014, Nature reviews 13:

799-801)

Hence, there remains a need for alternative bispecific formats.

SUMMARY OF THE INVENTION

The invention solves this problem by providing multispecific polypeptides comprising a first and at
least one further immunoglobulin single variable domain (ISV), wherein said first ISV has a high
affinity for / binds to a constant domain of the T cell receptor (TCR); said at least one second ISV has
a high affinity for / binds to an antigen present on a target cell. In a particular aspect, the binding of
the first ISV will activate the inherent cytolytic potential of the T cell against a target cell

independently of MHC.

Thus, in a first aspect the present invention provides a polypeptide comprising a first and a second
immunoglobulin single variable domain (ISV), wherein
- said first ISV has high affinity for/binds to the constant domain of the T cell receptor (TCR)
presenton a T cell;
- said second ISV has high affinity for/binds to a first antigen on a target cell;
wherein said first antigen is different from said TCR; and

wherein said target cell is different from said T cell.
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In a further aspect, the present invention provides a polypeptide as described herein, wherein said

polypeptide directs the T cell to the target cell.

In a further aspect, the present invention provides a polypeptide as described herein, wherein said

polypeptide induces T cell activation.

In a further aspect, the present invention provides a polypeptide as described herein, wherein said T

cell activation is independent from MHC recognition.

In a further aspect, the present invention provides a polypeptide as described herein, wherein said T
cell activation depends on presenting said polypeptide bound to said first antigen on a target cell to a

T cell.

In a further aspect, the present invention provides a polypeptide as described herein, wherein said T
cell activation causes one or more cellular response of said T cell, wherein said cellular response is
selected from the group consisting of proliferation, differentiation, cytokine secretion, cytotoxic
effector molecule release, cytotoxic activity, expression of activation markers and redirected target

cell lysis.

In a further aspect, the present invention provides a polypeptide as described herein, wherein said T
cell activation causes inhibition of an activity of said target cell by more than about 10%, such as 20%,
30%, or 40% or even more than 50%, such as more than 60%, such as 70%, 80%, or even more than

90% , such as 100%.

In a further aspect, the present invention provides a polypeptide as described herein, wherein said
first ISV binds to the constant domain of a T cell receptor a (TCR-a) (SEQ ID NO: 348) and/or the
constant domain of the T cell receptor B (TCR-B) (SEQ ID NO: 349), or polymorphic variants or

isoforms thereof.

Alternatively, the present invention provides a polypeptide as described herein, wherein said first ISV
binds to the constant domain of a T cell receptor a (TCR-a) (SEQ ID NO: 484) and/or the constant
domain of the T cell receptor B (TCR-B) (SEQ ID NO: 485), or polymorphic variants or isoforms

thereof.

In a further aspect, the present invention provides a polypeptide as described herein, wherein said
polypeptide and/or first ISV has an on rate constant (Kon) for binding to said TCR selected from the
group consisting of at least about 10° M™'s™, at least about 10> M's™, at least about 10" M™'s™, at
least about 10° M™s™, at least about 10° M*s™ 10’ M™'s™, at least about 10° M's™, at least about 10°

M™s™ and at least about 10" M™s™, preferably as measured by surface plasmon resonance or BLI.
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In a further aspect, the present invention provides a polypeptide as described herein, wherein said
polypeptide and/or first ISV has an off rate constant (Koff) for binding to said TCR selected from the
group consisting of at most about 107s™, at most about 10™s™, at most about 10”s™, at most about
-1OS-1

10°s™ at most about 107s™", at most about 10°s™”, at most about 10°s™", and at most about 10

preferably as measured by surface plasmon resonance or BLI.

In a further aspect, the present invention provides a polypeptide as described herein, wherein said
first ISV binds to said TCR with an EC50 value of between 100 nM and 1 pM, such as at an average
EC50 value of 100 nM or less, even more preferably at an average EC50 value of 90 nM or less, such
as less than 80, 70, 60, 50, 40, 30, 20, 10, 5 nM or even less, such as less than 4, 3, 2, or 1 nM or even
less, such as less than 500, 400, 300, 200, 100, 90, 80, 70, 60, 50, 40, 30, 20, 10, 5 pM, or even less,

such as less than 4 pM, preferably as measured by flow cytometry.

In a further aspect, the present invention provides a polypeptide as described herein, wherein said
first ISV binds to said TCR with an average KD value of between 100 nM and 10 pM, such as at an
average KD value of 90 nM or less, even more preferably at an average KD value of 80 nM or less,
such as less than 70, 60, 50, 40, 30, 20, 10, 5 nM or even less, such as less than 4, 3, 2, or 1 nM, such
as less than 500, 400, 300, 200, 100, 90, 80, 70, 60, 50, 40, 30, 20 pM, or even less, such as less than
10 pM. Preferably, the KD is determined by Kinexa, BLlI or SPR, for instance as determined by

Proteon.

In a further aspect, the present invention provides a polypeptide as described herein, wherein said
first ISV essentially consists 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) SEQ ID NOs: 119-133; or (b) amino acid sequences that have 4, 3, 2, or 1 amino acid(s)
difference with the amino acid sequence of SEQ ID NO: 123 or with any of SEQ ID NOs:
199-133, provided that the polypeptide comprising the CDR1 with 4, 3, 2, or 1 amino
acid(s) difference binds TCR with about the same or a higher affinity compared to the
binding by the polypeptide comprising the CDR1 without the 4, 3, 2, or 1 amino acid(s)
difference, said affinity as measured by surface plasmon resonance; and/or
(ii) CDR2is chosen from the group consisting of:
(c) SEQ ID NOs: 134-163; or (d) amino acid sequences that have 4, 3, 2, or 1 amino acid(s)
difference with the amino acid sequence of SEQ ID NO: 153 or with any of SEQ ID NOs:
134-163, provided that the polypeptide comprising the CDR2 with 4, 3, 2, or 1 amino

acid(s) difference binds TCR with about the same or a higher affinity compared to the
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binding by the polypeptide comprising the CDR2 without the 4, 3, 2, or 1 amino acid(s)

difference, said affinity as measured by surface plasmon resonance; and/or

(iii) CDR3is chosen from the group consisting of:

(e) SEQ ID NOs: 164-174; or (f) amino acid sequences that have 4, 3, 2, or 1 amino acid(s)

difference with the amino acid sequence of SEQ ID NO: 170 or with any of SEQ ID NOs:
164-174, provided that the polypeptide comprising the CDR3 with 4, 3, 2, or 1 amino
acid(s) difference binds TCR with about the same or a higher affinity compared to the
binding by the polypeptide comprising the CDR3 without the 4, 3, 2, or 1 amino acid(s)

difference, said affinity as measured by surface plasmon resonance.

In a further aspect, the present invention provides a polypeptide as described herein, in which said

first ISV essentially consists of 4 framework regions (FR1 to FR4, respectively) and 3 complementarity

determining regions (CDR1 to CDR3, respectively), in which CDR1 is chosen from the group consisting

of

(a)
(b)

SEQ ID NO: 123; and

amino acid sequences that have 1, 2 or 3 amino acid difference(s) with SEQ ID NO: 123,

wherein

at position 2 the D has been changed into A, S, E or G;
at position 4 the H has been changed into Y;

at position 5 the K has been changed into L;

at position 6 the | has been changed into L;

at position 8 the F has been changed into | or V; and/or

at position 10 the G has been changed into S.

In a further aspect, the present invention provides a polypeptide as described herein, in which said

first ISV essentially consists of 4 framework regions (FR1 to FR4, respectively) and 3 complementarity

determining regions (CDR1 to CDR3, respectively), in which CDR2 is chosen from the group consisting

of

(a)
(b)

SEQ ID NO: 153; and

amino acid sequences that have 1, 2, 3, 4 or 5 amino acid difference(s) with SEQ ID NO: 153,

wherein

at position 1 the H has been changed into T or R;
at position 3 the S has been changed into T or A;
at position 5 the G has been changed into S or A;
at position 7 the Q has been changed into D, E, T, Aor V;

at position 8 the T has been changed into A or V; and/or
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- at position 9 the D has been changed into A, Q, N, V or S.

In a further aspect, the present invention provides a polypeptide as described herein, in which said
first ISV essentially consists of 4 framework regions (FR1 to FR4, respectively) and 3 complementarity
determining regions (CDR1 to CDR3, respectively), in which CDR3 is chosen from the group consisting
of
(@) SEQID NO: 170; and
(b) amino acid sequences that have 1, 2 or 3 amino acid difference(s) with SEQ ID NO: 170,
wherein
- at position 1 the F has been changed into Y, L or G;
- at position 4 the | has been changed into L;
- at position 5 the Y has been changed into W; and/or

- at position 8 the D has been changed into N or S.

Preferably, the polypeptide comprising the one or more CDRs with 5, 4, 3, 2, or 1 amino acid(s)
difference binds TCR with about the same or a higher affinity compared to the binding by the
polypeptide comprising the CDRs without the 5, 4, 3, 2, or 1 amino acid(s) difference, said affinity as

measured by surface plasmon resonance.

In a further aspect, the present invention provides a polypeptide as described herein, in which said
first ISV essentially consists 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
(@) SEQID NO:123; and
(b) amino acid sequences that have 1, 2, or 3 amino acid difference(s) with SEQ ID NO: 123,
wherein
- at position 2 the D has been changed into A, S, E or G;
- at position 4 the H has been changed into Y;
- at position 5 the K has been changed into L;
- at position 6 the | has been changed into L;
- at position 8 the F has been changed into | or V; and/or
- at position 10 the G has been changed into S,
provided that the polypeptide comprising the CDR1 with 3, 2, or 1 amino acid(s)
difference binds TCR with about the same or a higher affinity compared to the binding by
the polypeptide comprising the CDR1 without the 3, 2, or 1 amino acid(s) difference, said
affinity as measured by surface plasmon resonance;

and in which
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(i) CDR2is chosen from the group consisting of

(a)
(b)

SEQ ID NO: 153; and

amino acid sequences that have 1, 2, 3, 4, or 5 amino acid difference(s) with SEQ ID NO:
153, wherein

- at position 1 the H has been changed into T or R;

- at position 3 the S has been changed into T or A;

- at position 5 the G has been changed into S or A;

- at position 7 the Q has been changed into D, E, T, A or V;

- at position 8 the T has been changed into A or V; and/or

- at position 9 the D has been changed into A, Q, N, V or §,

provided that the polypeptide comprising the CDR2 with 5, 4, 3, 2, or 1 amino acid(s)
difference binds TCR with about the same or a higher affinity compared to the binding by
the polypeptide comprising the CDR2 without the 5, 4, 3, 2, or 1 amino acid(s) difference,

said affinity as measured by surface plasmon resonance;

and in which

(iii) CDR3is chosen from the group consisting of

(a)
(b)

SEQ ID NO: 170; and

amino acid sequences that have 1, 2, or 3 amino acid difference(s) with SEQ ID NO: 170,
wherein

- at position 1 the F has been changed into Y, L or G;

- at position 4 the | has been changed into L;

- at position 5 the Y has been changed into W; and/or

- at position 8 the D has been changed into N or S,

provided that the polypeptide comprising the CDR3 with 3, 2, or 1 amino acid(s)
difference binds TCR with about the same or a higher affinity compared to the binding by
the polypeptide comprising the CDR3 without the 3, 2, or 1 amino acid(s) difference, said

affinity as measured by surface plasmon resonance.

In a further aspect, the present invention provides a polypeptide as described herein, in which said

first ISV essentially consists of 4 framework regions (FR1 to FR4, respectively) and 3 complementarity

determining regions (CDR1 to CDR3, respectively), in which CDR1 is chosen from the group consisting

of

(a) SEQID NO: 124; and

(b) amino acid sequences that have 1, or 2 amino acid difference(s) with SEQ ID NO: 124,

wherein
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- at position 2 the E has been changed into Q; and/or

- at position 6 the | has been changed into V.

In a further aspect, the present invention provides a polypeptide as described herein, in which said
first ISV essentially consists of 4 framework regions (FR1 to FR4, respectively) and 3 complementarity
determining regions (CDR1 to CDR3, respectively), in which CDR2 is chosen from the group consisting
of

(@) SEQID NO: 145; and

(b) amino acid sequence that has 1 amino acid difference with SEQ ID NO: 145, wherein

- at position 9 the N has been changed into D.

In a further aspect the present invention provides a polypeptide as described herein, in which said
first ISV essentially consists of 4 framework regions (FR1 to FR4, respectively) and 3 complementarity
determining regions (CDR1 to CDR3, respectively), in which CDR3 is chosen from the group consisting
of

(@) SEQID NO: 167; and

(b) amino acid sequence that has 1 amino acid difference with SEQ ID NO: 167, wherein

- at position 4 the L has been changed into I.

Preferably, the polypeptide comprising the one or more CDRs with 2 or 1 amino acid(s) difference
binds TCR with about the same or a higher affinity compared to the binding by the polypeptide

comprising the CDRs without the 2, or 1 amino acid(s) difference, said affinity as measured by surface

pIasmon resonance.

In a further aspect, the present invention provides a polypeptide as described herein, in which said
first ISV essentially consists 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
(@) SEQID NO: 124; and
(b) amino acid sequences that have 1, or 2 amino acid difference(s) with SEQ ID NO: 124,
wherein
- at position 2 the E has been changed into Q; and/or
- at position 6 the | has been changed into V,
provided that the polypeptide comprising the CDR1 with 2, or 1 amino acid(s) difference
binds TCR with about the same or a higher affinity compared to the binding by the
polypeptide comprising the CDR1 without the 2, or 1 amino acid(s) difference, said

affinity as measured by surface plasmon resonance;
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and in which
(i) CDR2is chosen from the group consisting of
(@) SEQ ID NO: 145; and
(b) amino acid sequence that has 1 amino acid difference with SEQ ID NO: 145, wherein
- at position 9 the N has been changed into D,
provided that the polypeptide comprising the CDR2 with 1 amino acid(s) difference binds
TCR with about the same or a higher affinity compared to the binding by the polypeptide
comprising the CDR2 without the 1 amino acid(s) difference, said affinity as measured by
surface plasmon resonance;
and in which
(iii) CDR3is chosen from the group consisting of
(a) SEQID NO: 167; and
(b) amino acid sequence that has 1 amino acid difference with SEQ ID NO: 167, wherein
- at position 4 the L has been changed into |,
provided that the polypeptide comprising the CDR3 with 1 amino acid(s) difference binds
TCR with about the same or a higher affinity compared to the binding by the polypeptide
comprising the CDR3 without the 1 amino acid(s) difference, said affinity as measured by

surface plasmon resonance.

In a further aspect, the present invention provides a polypeptide as described herein, in which said
first ISV essentially consists of 4 framework regions (FR1 to FR4, respectively) and 3 complementarity
determining regions (CDR1 to CDR3, respectively), in which CDR1 is SEQ ID NO: 130.
In a further, aspect the present invention provides a polypeptide as described herein, in which said
first ISV essentially consists of 4 framework regions (FR1 to FR4, respectively) and 3 complementarity
determining regions (CDR1 to CDR3, respectively), in which CDR2 is chosen from the group consisting
of

(@) SEQID NO: 157; and

(b) amino acid sequence that has 1 amino acid difference with SEQ ID NO: 157, wherein

- at position 8 the T has been changed into I.

In a further aspect, the present invention provides a polypeptide as described herein, in which said
first ISV essentially consists of 4 framework regions (FR1 to FR4, respectively) and 3 complementarity
determining regions (CDR1 to CDR3, respectively), in which CDR3 is SEQ ID NO: 172.

Preferably, the polypeptide comprising the CDR with 1 amino acid difference binds TCR with about
the same or a higher affinity compared to the binding by the polypeptide comprising the CDRs

without the 1 amino acid difference, said affinity as measured by surface plasmon resonance.

10
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In a further aspect, the present invention provides a polypeptide as described herein, in which said
first ISV essentially consists of 4 framework regions (FR1 to FR4, respectively) and 3 complementarity
determining regions (CDR1 to CDR3, respectively), in which
(i) CDR1is SEQ ID NO: 130;
5 andin which

(i) CDR2is chosen from the group consisting of

(a) SEQID NO: 157; and

(b) amino acid sequence that has 1 amino acid difference with SEQ ID NO: 157, wherein

- at position 8 the T has been changed into |,

10 provided that the polypeptide comprising the CDR2 with 1 amino acid difference binds
TCR with about the same or a higher affinity compared to the binding by the polypeptide
comprising the CDR2 without the 1 amino acid difference, said affinity as measured by
surface plasmon resonance;

and in which

15 (iii)) CDR3isSEQID NO:172.

In a further aspect, the present invention provides a polypeptide as described herein, in which said
first ISV essentially consists 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:
20 (@) SEQID NOs:119-123,125-127, 129, 132 and 133; 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: 123; and/or
(ii) CDR2 is chosen from the group consisting of:
(c) SEQID NOs: 134-141, 143-144, 146-156, 159-163; and
25 (d) amino acid sequences that have 4, 3, 2, or 1 amino acid(s) difference with the amino
acid sequence of SEQ ID NO: 153; and/or
(iii) CDR3 is chosen from the group consisting of:
(e) SEQID NOs: 164-166, 169-171, 173-174; and
(f) amino acid sequences that have 4, 3, 2, or 1 amino acid(s) difference with the amino

30 acid sequence of SEQ ID NO: 170.

In a further aspect, the present invention provides a polypeptide as described herein, in which said

first ISV essentially consists 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:
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(@) SEQID NOs:119-123,125-127, 129, 132 and 133; 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: 123, provided that the polypeptide comprising the CDR1
with 4, 3, 2, or 1 amino acid(s) difference binds TCR with about the same or a higher
affinity compared to the binding by the polypeptide comprising the CDR1 without the
4, 3, 2, or 1 amino acid(s) difference, said affinity as measured by surface plasmon
resonance; and/or

(ii) CDR2 is chosen from the group consisting of:

(c) SEQID NOs: 134-141, 143-144, 146-156, 159-163; 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: 153, provided that the polypeptide comprising the CDR2
with 4, 3, 2, or 1 amino acid(s) difference binds TCR with about the same or a higher
affinity compared to the binding by the polypeptide comprising the CDR2 without the
4, 3, 2, or 1 amino acid(s) difference, said affinity as measured by surface plasmon
resonance; and/or

(iii) CDR3 is chosen from the group consisting of:

(e) SEQID NOs: 164-166, 169-171, 173-174; 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: 170, provided that the polypeptide comprising the CDR3
with 4, 3, 2, or 1 amino acid(s) difference binds TCR with about the same or a higher
affinity compared to the binding by the polypeptide comprising the CDR3 without the
4, 3, 2, or 1 amino acid(s) difference, said affinity as measured by surface plasmon

resonance.

In a further aspect, the present invention provides a polypeptide as described herein, in which said
first ISV essentially consists 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: 123,
CDR2 is represented by SEQ ID NO: 153, and CDR3 is represented by SEQ ID NO: 170.

In a further aspect, the present invention provides a polypeptide as described herein, in which said

first ISV is chosen from the group consisting of SEQ ID NOs: 1-104.

In a further aspect, the present invention provides a polypeptide as described herein, in which said
first ISV cross-blocks the binding to the constant domain of the T cell receptor (TCR) by at least one of

the polypeptides with SEQ ID NOs: 1-104.

12
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In a further aspect, the present invention provides a polypeptide as described herein, in which said
first ISV is cross-blocked from binding to the constant domain of the T cell receptor (TCR) by at least

one of the polypeptides with SEQ ID NOs: 1-104.

In a further aspect, the present invention provides a polypeptide as described herein, in which said
5  first ISV essentially consists 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:
(@) SEQID NOs: 124, 128 and 131; and
(b) amino acid sequences that have 4, 3, 2, or 1 amino acid(s) difference with the amino
10 acid sequence of SEQ ID NO: 124; and/or
(ii) CDR2 is chosen from the group consisting of:
(c) SEQ ID NOs: 142 and 145; 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: 145; and/or
15 (iii) CDR3 is chosen from the group consisting of:
(e) SEQ ID NOs: 167 and 168; 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: 167.

In a further aspect, the present invention provides a polypeptide as described herein, in which said
20  first ISV essentially consists 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:
(@) SEQID NOs: 124, 128 and 131; and
(b) amino acid sequences that have 4, 3, 2, or 1 amino acid(s) difference with the amino
25 acid sequence of SEQ ID NO: 124, provided that the polypeptide comprising the CDR1
with 4, 3, 2, or 1 amino acid(s) difference binds TCR with about the same or a higher
affinity compared to the binding by the polypeptide comprising the CDR1 without the
4, 3, 2, or 1 amino acid(s) difference, said affinity as measured by surface plasmon
resonance; and/or
30 (ii) CDR2 is chosen from the group consisting of:
(c) SEQ ID NOs: 142 and 145; 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: 145, provided that the polypeptide comprising the CDR2

with 4, 3, 2, or 1 amino acid(s) difference binds TCR with about the same or a higher
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affinity compared to the binding by the polypeptide comprising the CDR2 without the
4, 3, 2, or 1 amino acid(s) difference, said affinity as measured by surface plasmon
resonance; and/or
(iii) CDR3 is chosen from the group consisting of:

(e) SEQ ID NOs: 167 and 168; 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: 167, provided that the polypeptide comprising the CDR3
with 4, 3, 2, or 1 amino acid(s) difference binds TCR with about the same or a higher
affinity compared to the binding by the polypeptide comprising the CDR3 without the
4, 3, 2, or 1 amino acid(s) difference, said affinity as measured by surface plasmon

resonance.

In a further aspect, the present invention provides a polypeptide as described herein, in which said
first ISV essentially consists 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: 124,
CDR2 is represented by SEQ ID NO: 145, and CDR3 is represented by SEQ ID NO: 167.

In a further aspect, the present invention provides a polypeptide as described herein, in which said

first ISV is chosen from the group consisting of SEQ ID NOs: 105-115.

In a further aspect, the present invention provides a polypeptide as described herein, in which said

first ISV cross-blocks the binding to the constant domain of the T cell receptor (TCR) by at least one of

the polypeptides with SEQ. ID NOs: 105-115.

In a further aspect, the present invention provides a polypeptide as described herein, in which the

first ISV is cross-blocked from binding to the constant domain of the T cell receptor (TCR) by at least

one of the polypeptides with SEQ ID NOs: 105-115.

In a further aspect the present invention provides a polypeptide as described herein, in which said
first ISV essentially consists 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
(@) SEQ ID NO: 130; 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: 130; and/or
(ii) CDR2 is chosen from the group consisting of:

(c) SEQID NOs: 157-158; and
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(d) amino acid sequences that have 4, 3, 2, or 1 amino acid(s) difference with the amino

acid sequence of SEQ ID NO: 157; and/or

(iii) CDR3 is chosen from the group consisting of:

(e) SEQID NO:172; 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: 172.

In a further aspect, the present invention provides a polypeptide as described herein, in which said

first ISV essentially consists 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 NO: 130; 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: 130, provided that the polypeptide comprising the CDR1
with 4, 3, 2, or 1 amino acid(s) difference binds TCR with about the same or a higher
affinity compared to the binding by the polypeptide comprising the CDR1 without the
4, 3, 2, or 1 amino acid(s) difference, said affinity as measured by surface plasmon

resonance; and/or

(ii) CDR2 is chosen from the group consisting of:

(c)

SEQ ID NOs: 157-158; 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: 157, provided that the polypeptide comprising the CDR2
with 4, 3, 2, or 1 amino acid(s) difference binds TCR with about the same or a higher
affinity compared to the binding by the polypeptide comprising the CDR2 without the
4, 3, 2, or 1 amino acid(s) difference, said affinity as measured by surface plasmon

resonance; and/or

(iii) CDR3 is chosen from the group consisting of:

(e) SEQID NO:172; 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: 172, provided that the polypeptide comprising the CDR3
with 4, 3, 2, or 1 amino acid(s) difference binds TCR with about the same or a higher
affinity compared to the binding by the polypeptide comprising the CDR3 without the
4, 3, 2, or 1 amino acid(s) difference, said affinity as measured by surface plasmon

resonance.
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In a further aspect, the present invention provides a polypeptide as described herein, in which said
first ISV essentially consists 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: 130,
CDR2 is represented by SEQ ID NO: 157, and CDR3 is represented by SEQ ID NO: 172.

In a further aspect, the present invention provides a polypeptide as described herein, in which said

first ISV is chosen from the group consisting of SEQ ID NOs: 116-118.

In a further aspect, the present invention provides a polypeptide as described herein, in which said
first ISV cross-blocks the binding to the constant domain of the T cell receptor (TCR) by at least one of

the polypeptides with SEQ ID NOs: 116-118.

In a further aspect, the present invention provides a polypeptide as described herein in which said
first ISV is cross-blocked from binding to the constant domain of the T cell receptor (TCR) by at least

one of the polypeptides with SEQ ID NOs: 116-118.

In a further aspect, the present invention provides a polypeptide as described herein, further
comprising a third ISV, which has high affinity for/binds to a second antigen on a target cell, wherein

said second antigen is different from said first antigen.

In a further aspect, the present invention provides a polypeptide as described herein, wherein said

first antigen on a target cell is a tumour antigen, preferably a tumour associated antigen (TAA).

In a further aspect, the present invention provides a polypeptide as described herein, wherein said

second antigen on a target cell is a tumour antigen, preferably a tumour associated antigen (TAA).

In a further aspect, the present invention provides a polypeptide as described herein, wherein said

first antigen and said second antigen are present on the same target cell.

In a further aspect, the present invention provides a polypeptide as described herein, wherein said

first antigen and said second antigen are present on different target cells.

In a further aspect, the present invention provides a polypeptide as described herein, wherein said
TAA’s are independently chosen from the group consisting of Melanoma-associated Chondroitin
Sulfate Proteoglycan (MCSP), Epidermal Growth Factor Receptor (EGFR), Fibroblast Activation Protein
(FAP), MART-1, carcinoembryonic antigen (CEA), gp100, MAGE-1, HER-2, Lewis' antigens, CD123,
CD44, CLL-1, CD96, CD47, CD32, CXCR4, Tim-3, CD25, TAG-72, Ep-CAM, PSMA, PSA, GD2, GD3, CD4,
CD5, CD19, CD20, CD22, CD33, CD36, CD45, CD52, CD147, growth factor receptors including ErbB3
and ErbB4, Cytokine receptors including Interleukin-2 receptor gamma chain (CD132 antigen),
Interleukin-10 receptor alpha chain (IL-10R-A), Interleukin-10 receptor beta chain (IL-10R-B),

Interleukin-12 receptor beta-1 chain (IL-12R-betal), Interleukin-12 receptor beta-2 chain (IL-12
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receptor beta-2), Interleukin-13 receptor alpha-1 chain (IL-13R-alpha-1) (CD213al antigen),
Interleukin-13 receptor alpha-2 chain (Interleukin-13 binding protein), Interleukin-17 receptor (IL-17
receptor), Interleukin-17B receptor (IL-17B receptor), Interleukin 21 receptor precursor (IL-21R),
Interleukin-1 receptor type | (IL-1R-1) (CD121a); Interleukin-1 receptor type Il (IL-1R-beta)
(CDw121b), Interleukin-1 receptor antagonist protein (IL-1ra), Interleukin-2 receptor alpha chain
(CD25 antigen, Interleukin-2 receptor beta chain (CD122 antigen), Interleukin-3 receptor alpha chain
(IL-3R-alpha) (CD123 antigen), CD30, IL23R, IGF-1R, IL5R, Igk, CD248 (endosialin), CD44v6, gpA33,
Ron, Trop2, PSCA, claudin 6, claudin 18.2, CLEC12A, CD38, ephA2, c-Met, CD56, MUC16, EGFRvIII,
AGS-16, CD27L, Nectin-4, SLITRK6, mesothelin, folate receptor, tissue factor, axl, glypican-3, CA9,
Cripto, CD138, CD37, MUC1, CD70, gastrin releasing peptide receptor, PAP, CEACAM5, CEACAMS6,
CXCR7, N-cadherin, FXYD2 gamma a, CD21, CD133, Na/K-ATPase, mlgM (membrane-bound IgM),
migA (membrane-bound IgA), Mer, Tyro2, CD120, CD95, CA 195, DR5, DR6, DcR3 and CAIX, including

related polymorphic variants and isoforms.

In a further aspect, the present invention provides a polypeptide as described herein, wherein said
TAA is CD20 (UniProt 11836), HER2 (Uniprot P04626), EGFR, CEA, polymorphic variants or isoforms

thereof.

In a further aspect, the present invention provides a polypeptide as described herein, wherein said
first antigen and said second antigen are chosen from the group consisting of:

- EGFR as a first antigen and CEA as a second antigen;

- CD19 as a first antigen and CD20 as a second antigen;

- CD19 as a first antigen and CD22 as a second antigen;

- CD123 as a first antigen and Tim-3 as a second antigen;

- CD123 as a first antigen and CD69 as a second antigen.

In a further aspect, the present invention provides a polypeptide as described herein, further

comprising a serum protein binding moiety.

In a further aspect, the present invention provides a polypeptide as described herein, wherein said

serum protein binding moiety binds serum albumin.

In a further aspect, the present invention provides a polypeptide as described herein, wherein said

serum protein binding moiety is an ISV binding serum albumin.

In a further aspect, the present invention provides a polypeptide as described herein, wherein said
ISV binding serum albumin essentially consists of 4 framework regions (FR1 to FR4, respectively) and
3 complementarity determining regions (CDR1 to CDR3 respectively), in which CDR1 is SFGMS (SEQ. ID
NO: 481), CDR2 is SISGSGSDTLYADSVKG (SEQ ID NO: 482) and CDR3 is GGSLSR (SEQ ID NO: 475), CDR
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determined according to Kabat definition; and/or in which CDR1 is GFTFSSFGMS (SEQ ID NO: 472) or
GFTFRSFGMS (SEQ ID NO: 473), CDR2 is SISGSGSDTL (SEQ ID NO: 474) and CDR3 is GGSLSR (SEQ ID
NO: 475), CDR determined according to Kontermann 2010.

In a further aspect, the present invention provides a polypeptide as described herein, wherein said
ISV binding serum albumin is selected from Alb8, Alb23, Alb129, Alb132, Albl1l, Alb11l (S112K)-A,
Alb82, Alb82-A, Alb82-AA, Alb82-AAA, Alb82-G, Alb82-GG and Alb82-GGG (SEQ ID NOs: 400 to 412).

In a further aspect, the present invention provides a polypeptide as described herein, wherein said

ISVs are directly linked to each other or are linked via a linker.

In a further aspect, the present invention provides a polypeptide as described herein, wherein said
first ISV and/or said second ISV and/or possibly said third ISV and/or possibly said ISV binding serum

albumin are linked via a linker.

In a further aspect, the present invention provides a polypeptide as described herein, wherein said
linker is chosen from the group consisting of linkers of 5GS, 7GS, 9GS, 10GS, 15GS, 18GS, 20GS, 25GS,
30GS and 35GS (SEQ. ID NOs: 376 to 385).

In a further aspect, the present invention provides a polypeptide as described herein, wherein said

serum protein binding moiety is a non-antibody based polypeptide.

In a further aspect, the present invention provides a polypeptide as described herein, further

comprising PEG.

In a further aspect, the present invention provides a polypeptide as described herein, wherein said

ISV is a Nanobody, a V,,, a humanized V., or a camelized V..

In a further aspect, the present invention provides a polypeptide wherein said first ISV is chosen from

the group consisting of SEQ ID NOs: 1 to 118.

In a further aspect, the present invention provides a polypeptide as described herein, wherein said
first ISV is chosen from the group consisting of SEQ ID NOs: 1 to 118, and wherein said second ISV is
chosen from the group consisting of SEQ ID NOs: 350-358.

In a further aspect, the present invention provides a polypeptide chosen from the group consisting of
SEQ ID NOs: 292, 295-296, 299-300, 303, 306-343, 387-388, 390, 414, 417-418, 421-422, 425, 428-
464, 467-468, 470-471 and 486-487.

In a further aspect, the present invention provides a polypeptide that specifically binds the constant

domain of the T cell receptor (TCR) and that comprises or essentially consists of 4 framework regions
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(FR1 to FR4, respectively) and 3 complementarity determining regions (CDR1 to CDR3, respectively),

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

(@) SEQ ID NOs: 119-133; or

(b) amino acid sequences that have 4, 3, 2, or 1 amino acid(s) difference with the amino

acid sequence of any of SEQ ID NOs: 119-133, provided that the polypeptide
comprising the CDR1 with 4, 3, 2, or 1 amino acid(s) difference binds TCR with about
the same or a higher affinity compared to the binding by the polypeptide comprising
the CDR1 without the 4, 3, 2, or 1 amino acid(s) difference, said affinity as measured by

surface plasmon resonance; and/or

(ii) CDR2 is chosen from the group consisting of:

(c)

SEQ ID NOs: 134-163; or

(d) amino acid sequences that have 4, 3, 2, or 1 amino acid(s) difference with the amino

acid sequence of any of SEQ ID NOs: 134-163, provided that the polypeptide
comprising the CDR2 with 4, 3, 2, or 1 amino acid(s) difference binds TCR with about
the same or a higher affinity compared to the binding by the polypeptide comprising
the CDR2 without the 4, 3, 2, or 1 amino acid(s) difference, said affinity as measured by

surface plasmon resonance; and/or

(iii) CDR3 is chosen from the group consisting of:

(e) SEQID NOs: 164-174; or

(f)

amino acid sequences that have 4, 3, 2, or 1 amino acid(s) difference with the amino
acid sequence of any of SEQ ID NOs: 164-174, provided that the polypeptide
comprising the CDR3 with 4, 3, 2, or 1 amino acid(s) difference binds TCR with about
the same or a higher affinity compared to the binding by the polypeptide comprising
the CDR3 without the 4, 3, 2, or 1 amino acid(s) difference, said affinity as measured by

surface plasmon resonance.

The present invention also provides a polypeptide as described herein, in which:

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

(@) SEQID NOs:119-123,125-127, 129, 132 and 133; 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: 123, provided that the polypeptide comprising the CDR1
with 4, 3, 2, or 1 amino acid(s) difference binds TCR with about the same or a higher

affinity compared to the binding by the polypeptide comprising the CDR1 without the
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4, 3, 2, or 1 amino acid(s) difference, said affinity as measured by surface plasmon

resonance; and/or

(ii) CDR2 is chosen from the group consisting of:

(c)

SEQ ID NOs: 134-141, 143-144, 146-156, 159-163; 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: 153, provided that the polypeptide comprising the CDR2
with 4, 3, 2, or 1 amino acid(s) difference binds TCR with about the same or a higher
affinity compared to the binding by the polypeptide comprising the CDR2 without the
4, 3, 2, or 1 amino acid(s) difference, said affinity as measured by surface plasmon

resonance; and/or

(iii) CDR3 is chosen from the group consisting of:

(e) SEQID NOs: 164-166, 169-171, 173-174; 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: 170, provided that the polypeptide comprising the CDR3
with 4, 3, 2, or 1 amino acid(s) difference binds TCR with about the same or a higher
affinity compared to the binding by the polypeptide comprising the CDR3 without the
4, 3, 2, or 1 amino acid(s) difference, said affinity as measured by surface plasmon

resonance.

In a further aspect, the present invention provides a polypeptide as described herein, in which CDR1

IS chosen from the group consisting of

(a) SEQID NO: 123; and

(b) amino acid sequences that have 1, 2, 3 or 4 amino acid difference(s) with SEQ ID NO: 123,

wherein

at position 2 the D has been changed into A, S, E or G;
at position 4 the H has been changed into Y;

at position 5 the K has been changed into L;

at position 6 the | has been changed into L;

at position 8 the F has been changed into | or V; and/or

at position 10 the G has been changed into S.

In a further aspect, the present invention provides a polypeptide as described herein, in which CDR2

IS chosen from the group consisting of

(a) SEQID NO: 153; and

(b) amino acid sequences that have 1, 2, 3, 4 or 5 amino acid difference(s) with SEQ ID NO: 153,

wherein
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- at position 1 the H has been changed into T or R;
- at position 3 the S has been changed into T or A;
- at position 5 the G has been changed into S or A;
- at position 7 the Q has been changed intoD, E, T, Aor V;
- at position 8 the T has been changed into A or V; and/or

- at position 9 the D has been changed into A, Q, N, V or S.

In a further aspect, the present invention provides a polypeptide as described herein, in which CDR3
IS chosen from the group consisting of
(a) SEQID NO: 170; and
(b) amino acid sequences that have 1, 2, 3 or 4 amino acid difference(s) with SEQ ID NO: 170,
wherein
- at position 1 the F has been changed into Y, L or G;
- at position 4 the | has been changed into L;
- at position 5 the Y has been changed into W; and/or

- at position 8 the D has been changed into N or S.

In a further aspect, the present invention provides a polypeptide as described herein, in which CDR1
IS represented by SEQ ID NO: 123, CDR2 is represented by SEQ ID NO: 153, and CDR3 is represented
by SEQ ID NO: 170.

In a further aspect, the present invention provides a polypeptide as described herein, in which:
(i) CDR1is chosen from the group consisting of:
(a) SEQID NOs: 124, 128 and 131; 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: 124, provided that the polypeptide comprising the CDR1
with 4, 3, 2, or 1 amino acid(s) difference binds TCR with about the same or a higher
affinity compared to the binding by the polypeptide comprising the CDR1 without the
4, 3, 2, or 1 amino acid(s) difference, said affinity as measured by surface plasmon
resonance; and/or
(ii) CDR2is chosen from the group consisting of:
(c) SEQID NOs: 142 and 145; 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: 145, provided that the polypeptide comprising the CDR2
with 4, 3, 2, or 1 amino acid(s) difference binds TCR with about the same or a higher

affinity compared to the binding by the polypeptide comprising the CDR2 without the
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4, 3, 2, or 1 amino acid(s) difference, said affinity as measured by surface plasmon
resonance; and/or
(iii) CDR3 is chosen from the group consisting of:

(e) SEQID NOs: 167 and 168; 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: 167, provided that the polypeptide comprising the CDR3
with 4, 3, 2, or 1 amino acid(s) difference binds TCR with about the same or a higher
affinity compared to the binding by the polypeptide comprising the CDR3 without the
4, 3, 2, or 1 amino acid(s) difference, said affinity as measured by surface plasmon

resonance.

In a further aspect, the present invention provides a polypeptide as described herein, in which CDR1
IS chosen from the group consisting of
(a) SEQID NO: 124; and
(b) amino acid sequences that have 1, or 2 amino acid difference(s) with SEQ ID NO: 124,
wherein
- at position 2 the E has been changed into Q; and/or

- at position 6 the | has been changed into V.

In a further aspect, the present invention provides a polypeptide as described herein, in which CDR2
IS chosen from the group consisting of

(a) SEQID NO: 145; and

(b) amino acid sequence that has 1 amino acid difference with SEQ ID NO: 145, wherein

- at position 9 the N has been changed into D.

In a further aspect, the present invention provides a polypeptide as described herein, in which CDR3
IS chosen from the group consisting of

(@) SEQID NO: 167; and

(b) amino acid sequence that has 1 amino acid difference with SEQ ID NO: 167, wherein

- at position 4 the L has been changed into I.

In a further aspect, the present invention provides a polypeptide as described herein, in which CDR1
IS represented by SEQ ID NO: 124, CDR2 is represented by SEQ ID NO: 145, and CDR3 is represented
by SEQ ID NO: 167.

In a further aspect, the present invention provides a polypeptide as described herein, in which:

(i) CDR1 is chosen from the group consisting of

(a) SEQID NO: 130; and
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(b) amino acid sequences that have 4, 3, 2, or 1 amino acid(s) difference with the amino
acid sequence of SEQ ID NO: 130, provided that the polypeptide comprising the CDR1
with 4, 3, 2, or 1 amino acid(s) difference binds TCR with about the same or a higher
affinity compared to the binding by the polypeptide comprising the CDR1 without the
4, 3, 2, or 1 amino acid(s) difference, said affinity as measured by surface plasmon
resonance; and/or

(ii) CDR2 is chosen from the group consisting of:

(c) SEQID NOs: 157-158; 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: 157, provided that the polypeptide comprising the CDR2
with 4, 3, 2, or 1 amino acid(s) difference binds TCR with about the same or a higher
affinity compared to the binding by the polypeptide comprising the CDR2 without the
4, 3, 2, or 1 amino acid(s) difference, said affinity as measured by surface plasmon
resonance; and/or

(iii) CDR3 is chosen from the group consisting of:

(e) SEQID NO:172; 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: 172, provided that the polypeptide comprising the CDR3
with 4, 3, 2, or 1 amino acid(s) difference binds TCR with about the same or a higher
affinity compared to the binding by the polypeptide comprising the CDR3 without the
4, 3, 2, or 1 amino acid(s) difference, said affinity as measured by surface plasmon

resonance.

In a further aspect, the present invention provides a polypeptide as described herein, in which CDR1

IS chosen from SEQ ID NO: 130.

In a further aspect, the present invention provides a polypeptide as described herein, in which CDR2
IS chosen from the group consisting of

(a) SEQID NO: 157; and

(b) amino acid sequence that has 1 amino acid difference with SEQ ID NO: 157, wherein

- at position 8 the T has been changed into I.

In a further aspect, the present invention provides a polypeptide as described herein, in which CDR3

Is chosen from SEQ ID NO: 172.
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In a further aspect, the present invention provides a polypeptide as described herein, in which CDR1

IS represented by SEQ ID NO: 130, CDR2 is represented by SEQ ID NO: 157, and CDR3 is represented

by SEQ ID NO: 172.

In another aspect, the invention provides a polypeptide that specifically binds carcinoembryonic

antigen (CEA) and that comprises or essentially consists 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 NO: 361 (GDTYGSYWMG); or

(b) amino acid sequences that have 4, 3, 2, or 1 amino acid(s) difference with the amino

acid sequence of SEQ ID NO: 361, provided that the polypeptide comprising the CDR1
with 4, 3, 2, or 1 amino acid(s) difference binds CEA with about the same or a higher
affinity compared to the binding by the polypeptide comprising the CDR1 without the
4, 3, 2, or 1 amino acid(s) difference, said affinity as measured by surface plasmon

resonance; and/or

(ii) CDR2 is chosen from the group consisting of:

(c)

SEQ ID NO: 363 (AINRGGGYTV); or

(d) amino acid sequences that have 4, 3, 2, or 1 amino acid(s) difference with the amino

acid sequence of SEQ ID NO: 363, provided that the polypeptide comprising the CDR2
with 4, 3, 2, or 1 amino acid(s) difference binds CEA with about the same or a higher
affinity compared to the binding by the polypeptide comprising the CDR2 without the
4, 3, 2, or 1 amino acid(s) difference, said affinity as measured by surface plasmon

resonance; and/or

(iii) CDR3 is chosen from the group consisting of:

(e) SEQID NO: 365 (SGVLGGLHEDWFNY); or

(f)

amino acid sequences that have 4, 3, 2, or 1 amino acid(s) difference with the amino
acid sequence of SEQ ID NO: 365, provided that the polypeptide comprising the CDR3
with 4, 3, 2, or 1 amino acid(s) difference binds CEA with about the same or a higher
affinity compared to the binding by the polypeptide comprising the CDR3 without the
4, 3, 2, or 1 amino acid(s) difference, said affinity as measured by surface plasmon

resonance.

In a further aspect, the present invention provides a polypeptide as described herein, in which CDR1

IS represented by SEQ ID NO: 361, CDR2 is represented by SEQ ID NO: 363, and CDR3 is represented

by SEQ ID NO: 3665.
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In another aspect, the invention provides a polypeptide that specifically binds CD20 and that
comprises or essentially consists 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:
5 (@) SEQ ID NO: 362 (GGTFSSYTMG); or
(b) amino acid sequences that have 4, 3, 2, or 1 amino acid(s) difference with the amino
acid sequence of SEQ ID NO: 362, provided that the polypeptide comprising the CDR1
with 4, 3, 2, or 1 amino acid(s) difference binds CD20 with about the same or a higher
affinity compared to the binding by the polypeptide comprising the CDR1 without the
10 4, 3, 2, or 1 amino acid(s) difference, said affinity as measured by surface plasmon
resonance; and/or
(ii) CDR2 is chosen from the group consisting of:
(c) SEQID NO: 364 (EVRWGGVTT); or
(d) amino acid sequences that have 4, 3, 2, or 1 amino acid(s) difference with the amino
15 acid sequence of SEQ ID NO: 364, provided that the polypeptide comprising the CDR2
with 4, 3, 2, or 1 amino acid(s) difference binds CD20 with about the same or a higher
affinity compared to the binding by the polypeptide comprising the CDR2 without the
4, 3, 2, or 1 amino acid(s) difference, said affinity as measured by surface plasmon
resonance; and/or
20 (iii) CDR3 is chosen from the group consisting of:
(e) SEQ ID NO: 366 (VRQMYMTVVPDY); or
(f) amino acid sequences that have 4, 3, 2, or 1 amino acid(s) difference with the amino
acid sequence of SEQ ID NO: 366, provided that the polypeptide comprising the CDR3
with 4, 3, 2, or 1 amino acid(s) difference binds CD20 with about the same or a higher
25 affinity compared to the binding by the polypeptide comprising the CDR3 without the
4, 3, 2, or 1 amino acid(s) difference, said affinity as measured by surface plasmon

resonance.

In a further aspect, the present invention provides a polypeptide as described herein, in which CDR1
IS represented by SEQ ID NO: 362, CDR2 is represented by SEQ ID NO: 364, and CDR3 is represented
30 by SEQID NO: 366.

In a further aspect, the present invention provides a polypeptide as described herein, which is a

Nanobody, a V.4, @a humanized V4, or a camelized V..

In a further aspect, the present invention provides a polypeptide as described herein, further

comprising a serum protein binding moiety.
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In a further aspect, the present invention provides a polypeptide as described herein, wherein said

serum protein binding moiety binds serum albumin.

In a further aspect, the present invention provides a polypeptide as described herein, wherein said

serum protein binding moiety is an ISV that binds serum albumin.

In a further aspect, the present invention provides a polypeptide as described herein, wherein said
ISV that binds serum albumin essentially consists of 4 framework regions (FR1 to FR4, respectively)
and 3 complementarity determining regions (CDR1 to CDR3 respectively), in which CDR1 is SFGMS
(SEQ ID NO: 481), CDR2 is SISGSGSDTLYADSVKG (SEQ ID NO: 482) and CDR3 is GGSLSR (SEQ ID NO:
475), CDR as determined according to Kabat definition; and/or in which CDR1 is GFTFSSFGMS (SEQ. ID
NO: 472) or GFTFRSFGMS (SEQ ID NO: 473), CDR2 is SISGSGSDTL (SEQ ID NO: 474) and CDR3 is
GGSLSR (SEQ ID NO: 475); CDR as determined according to Kontermann 2010.

In a further aspect, the present invention provides a polypeptide as described herein, wherein said
ISV that binds serum albumin is selected from Alb8, Alb23, Alb129, Alb132, Albl1l, Alb11l (S112K)-A,
Alb82, Alb82-A, Alb82-AA, Alb82-AAA, Alb82-G, Alb82-GG, and Alb82-GGG (SEQ. ID NOs: 400 to 412).

In a further aspect, the present invention provides a polypeptide as described herein, wherein said

ISV is directly linked or is linked via a linker.

In a further aspect, the present invention provides a polypeptide as described herein, wherein said
linker is chosen from the group consisting of linkers of 5GS, 7GS, 9GS, 10GS, 15GS, 18GS, 20GS, 25GS,
30GS and 35GS (SEQ. ID NOs:376 to 385).

In a further aspect, the present invention provides a polypeptide as described herein, further

comprising a PEG moiety.

In a further aspect, the present invention provides a nucleic acid or nucleic acid sequence encoding a

polypeptide as defined herein.

In a further aspect, the present invention provides a vector comprising a nucleic acid or nucleic acid

sequence as defined herein.

In a further aspect, the present invention provides a host cell transformed or transfected with the

nucleic acid or nucleic acid sequence as defined herein or with the vector as defined herein.

In a further aspect, the present invention provides a process for the production of the polypeptide as
described herein, said process comprising culturing a host cell as defined herein under conditions
allowing the expression of the polypeptide as defined herein and recovering the produced

polypeptide from the culture.
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In a further aspect, the present invention provides a pharmaceutical composition comprising the
polypeptide as described herein, or, the polypeptide produced according to the process as described

herein.

In a further aspect, the present invention provides a polypeptide as described herein, or produced

according to the process as described herein, for use in treating a subject in need thereof.

In a further aspect, the present invention provides a method for delivering a prophylactic or
therapeutic polypeptide to a specific location, tissue or cell type in the body, the method comprising
the steps of administering to a subject a polypeptide as described herein, or produced according to

the process as described herein.

In a further aspect, the present invention provides a polypeptide as described herein, or produced
according to the process as described herein, for use in the prevention, treatment or amelioration of
a disease selected from the group consisting of a proliferative disease, an inflammatory disease, an

iInfectious disease and an autoimmune disease.

In a further aspect, the present invention provides a method for the prevention, treatment or
amelioration of a disease selected from the group consisting of a proliferative disease, an
inflammatory disease, an infectious disease and an autoimmune disease, comprising the step of
administering to a subject in need thereof the polypeptide as described herein, or produced

according to a process as described herein.

In a further aspect, the present invention provides a polypeptide for use in or a method for the

prevention, treatment or amelioration of a disease as described herein, wherein said proliferative

disease is cancer.

In a further aspect, the present invention provides a polypeptide for use in or a method for the
prevention, treatment or amelioration of a disease as described herein, wherein said cancer is
chosen from the group consisting of carcinomas, gliomas, mesotheliomas, melanomas, lymphomas,
leukemias, adenocarcinomas: breast cancer, ovarian cancer, cervical cancer, glioblastoma, multiple
myeloma (including monoclonal gammopathy of undetermined significance, asymptomatic and
symptomatic myeloma), prostate cancer, and Burkitt's lymphoma, head and neck cancer, colon
cancer, colorectal cancer, non-small cell lung cancer, small cell lung cancer, cancer of the esophagus,
stomach cancer, pancreatic cancer, hepatobiliary cancer, cancer of the gallbladder, cancer of the
small intestine, rectal cancer, kidney cancer, bladder cancer, prostate cancer, penile cancer, urethral
cancer, testicular cancer, vaginal cancer, uterine cancer, thyroid cancer, parathyroid cancer, adrenal
cancer, pancreatic endocrine cancer, carcinoid cancer, bone cancer, skin cancer, retinoblastomas,

Hodgkin's lymphoma, non-Hodgkin's lymphoma, Kaposi's sarcoma, multicentric Castleman’'s disease
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or AIDS-associated primary effusion lymphoma, neuroectodermal tumors, rhabdomyosarcoma; as
well as any metastasis of any of the above cancers, as well as non-cancer indications such as nasal

polyposis.

In a further aspect, the present invention provides a polypeptide for use in or a method for the
prevention, treatment or amelioration of a disease as described herein, wherein the treatment is a

combination treatment.

In a further aspect, the present invention provides a kit comprising a polypeptide as defined herein, a
nucleic acid or nucleic acid sequence as defined herein, a vector as defined herein, or a host cell as

defined herein.

FIGURE LEGENDS

Figure 1: Assessment of the expression of human TCR/CD3 and human CD3 on transfected CHO,
HEK293 and Llana cell lines using 100nM anti-human TCR o/} antibody (clone BW242/412) (black)
and 100nM anti-human CD3 antibody (clone OKT-3) (grey). The MCF value (mean channel
fluorescence) was plotted for each cell line. The X-axis depicts the cell type and the transfected
genes; CD3 indicates transfection with the CD3 complex (epsilon, delta, gamma and zeta chains),
huTCR indicates transfection with the TCR o/} chains, wherein the variable domain used is between

brackets.

Figqure 2: Quality assessment of soluble recombinant cynomolgus TCR o/} proteins using anti-non-

human primate/Rat TCRa/p antibody clone R73; anti-human TCR o/[3 antibodies (solid circles) and an
irrelevant anti-egg lysozyme Nanobody (cAblys) (open circles). The OD value was plotted against the

concentration of the Nanobodly.

Figures 3A and 3B: Dose dependent binding of monovalent anti-TCR Nanobodies to human TCR/CD3
expressed on CHO-K1 cells (Figure 3A) and to primary human T cells (Figure 3B). The MCF value

(mean channel fluorescence) was plotted against the concentration of the Nanobody.

Figure 4: Dose dependent binding of monovalent anti-TCR Nanobodies to HEK293H human
TCR(2IAN)/CD3 (closed circle), HEK293H human CD3 (cross) and to HEK293H reference cell line (open
circles). The MCF value {(mean channel fluorescence) was plotted against the concentration of the

Nanobody.

Figure 5: Dose dependent binding of monovalent anti-TCR Nanobodies (closed circles) and an

irrelevant Nanobody (open circles) to soluble recombinant human TCR o/[B(2XN9)-zipper protein. The

OD at 450nm was plotted against the concentration of the Nanobody.
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Figures 6A and 6B: Kinetic analysis of T01700055A02 (Figure 6A) and T01700056G05 (Figure 6B) on

soluble recombinant human TCR o/ (2XN9)-zipper protein interaction via BiolLayer Interferometry
on an Octet RED384 instrument. Applied analyte concentrations were: 1000, 333, 111, 37, 12.3, 4.1
and 1.4 nM. Langmuir fits to the kinetic data are indicated with the black lines, whereas sensorgrams

are presented by the grey lines.

Figures 7A and 7B: T cell activation data of bead coupled monovalent anti-TCR Nanobodies (Figure
7A). T cell activation data of monovalent anti-TCR Nanobodies presented in solution (Figure 7B).
Activation was measured by monitoring the CD69 upregulation on primary human T cells. The MCF

value (mean channel fluorescence) was plotted for each Nanobodly.

Figure 8: Binding of a dilution series of CD20xTCR (full line) and TCRxCD20 (dotted line) multispecific
polypeptides to human TCR/CD3 expressed on CHO-K1 cells (A), primary human T cells (B) and Ramos
cells (C). The MCF value (mean channel fluorescence) was plotted against the concentration of the

polypeptides.

Figures 9A and 9B: Dose-dependent killing effect of CD20xTCR (full line) binding and TCRxCD20
(dotted line) binding bispecific polypeptides in a flow cytometry based human T cell mediated Ramos
B cell killing assay. The % cell death (% of TOPRO positive cells) is plotted against the concentration of
the polypeptides (Figure 9A). Dose-dependent killing effect of CD20xTCR (full line) binding bispecific
polypeptides in a flow cytometry based human T cell mediated Raji B cell killing assay. The % cell
death (% of TOPRO positive cells) was plotted against the concentration of the polypeptides (Figure
9B).

Figure 10: Dose-dependent binding of the anti-CD20 Nanobody on human CD20 Ramos (open
symbols) and Raji (closed symbols) cells. The MCF value (mean channel fluorescence) was plotted

against the concentration of the Nanobody.

Figures 11A and 11B: Dose-dependent killing effect of CD20xTCR binding (full line) and TCRxCD20
binding (dotted line) bispecific polypeptides in the xCELLigence based assay using CHO-K1 human
CD20 transfected cells (Figure 11A). Dose-dependent killing effect of T017000055 in the xCELLigence
based assay using CHO-K1 human CD20 transfected cells (full line, closed symbol) and CHO-K1
parental cell line (open circles) to illustrate TAA (CD20) dependent killing (Figure 11B). The cell index

(Cl) was plotted against the concentration of polypeptides.

Figure 12: Dose-dependent killing effect of CD20 x TCR polypeptides using a 5GS linker (open
squares), 9GS linker (open circles) and a 35GS linker (closed symbols) in a xCELLigence based killing

assay using CHO-K1 human TCR(2XN9)/CD3 cells. The cell index (Cl) was plotted against the

concentration of polypeptides.
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Figures 13A and 13B: Dose-dependent killing effect of T017000055 (Figure 13A) and T017000076
(Figure 13B) in a flow cytometry based human T cell mediated Ramos B cell killing assay using
different effector (E) to target (T) ratio’s (E:T ratio 10:1 — closed circles, E:T ratio 5:1 — open squares,
E:T ratio 2:1 — closed triangles and E:T ratio 1:1 — open diamonds). The % cell death (% of TOPRO

positive cells) was plotted against the concentration of the polypeptides.

Figure 14: Time-dependent cytolytic activity of CD20/TCR binding polypeptides in the purified
primary human T cell mediated killing assay in xCELLigence using CHO-K1 human CD20 target cells.
The % specific lysis was plotted against the concentration of the construct. The different curves

represent the analysis time after addition of the T cells.

Figures 15A-15C: Binding of a serial dilution of half-life extended polypeptides to human TCR/CD3
expressed on CHO-K1 cells (Figure 15A), primary human T cells (Figure 15B) and Ramos cells (Figure
15C). The MCF value {(mean channel fluorescence) was plotted against the concentration of the

polypeptides.

Figures 16A-16D: Dose-dependent killing effect of CD20xTCR binding multispecific polypeptides
versus CD20xTCRxALB11 binding polypeptides in a flow cytometry based human T cell mediated
Ramos B cell killing assay (Figure 16A, Figure 16C). Dose-dependent killing effect of CD20xTCRxALB11
binding polypeptides in the absence or presence of 30uM HSA in a flow cytometry based human T
cell mediated Ramos B cell killing assay (Figure 16B, Figure 16D). The % cell death (% of TOPRO

positive cells) was plotted against the concentration of the polypeptides.

Figure 17: Binding of 100nM monovalent anti-HER2 Nanobody (5F07) to SKBR3, MCF-7 and MDA-MB-
468 cell lines in flow cytometry to assess HER2 expression levels. The MCF value (mean channel

fluorescence) was plotted for each cell line.

Figures 18A-18C: Dose-dependent killing effect of multispecific TCRXHER2 binding polypeptides
(dotted line) and multispecific HER2xTCR binding polypeptides (full line) in an xCELLigence based
human T cell mediated killing assay using SKBR-3 cells (Figure 18A), MCF-7 cells (Figure 18B) and
MDA-MB-468 cells (Figure 18C). Data were analysed after 18h. The cell index (Cl) was plotted against

the concentration of the polypeptides.

Figure 19: Dose-dependent INF-y production by human T cells after incubation of HER2-positive cells
with multispecific TCRXHER2 binding polypeptides (dotted line) and multispecific HER2xTCR binding
polypeptides (full line) in an xCELLigence based assay. Data were analysed after 72h incubation. The

OD was plotted against the concentration of the polypeptides.
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Figure 20: Dose-dependent killing effect of CD20xTCR binding (full line) and TCRxCD20 binding
(dotted line) multispecific polypeptides in a flow cytometry based cynomolgus T cell mediated Ramos
B cell killing assay. The % cell death (% of TOPRO positive cells) was plotted against the concentration

of the polypeptides.

Figure 21: Dose-dependent killing effect of CD20xTCR binding (full line) and TCRxCD20 binding
(dotted line) bispecific polypeptides in the xCELLigence based cynomolgus T cell mediated CHO-K1

human CD20 killing assay. The Cl was plotted against the concentration of polypeptides.

Figure 22: Dose dependent binding of monovalent anti-TCR Nanobodies (closed circles) and an

irrelevant Nanobody (open circles) to soluble recombinant cynomolgus TCR o/p-zipper protein. The

OD at 450nm was plotted against the concentration of the Nanobody.

Figures 23A and 23B: Kinetic analysis of T0170055A02 (Figure 23A) and T0170056G05 (Figure 23B)
on soluble recombinant cynomolgus TCRa/B-zipper protein interaction via BiolLayer Interferometry
on an Octet RED384 instrument. Applied analyte concentrations were: 1000, 333, 111, 37, 12.3, 4.1
and 1.4 nM. Langmuir fits to the kinetic data are indicated with the black lines, whereas sensorgrams

are presented by the grey lines.

Figures 24A and 24B: Dose-dependent killing effect of T017000076 (CD20xTCR binding multispecific
construct) versus T017000093 (CD20xTCRxALB11 binding construct) in a flow cytometry based
cynomolgus T cell mediated Ramos B cell killing assay (Figure 24A). Dose-dependent killing of
T017000093 in the presence of 30puM HSA in a flow cytometry based cynomolgus T cell mediated
Ramos B cell killing assay (Figure 24B). The % cell death (% of TOPRO positive cells) was plotted

against the concentration of the Nanobody.

Figure 25: Dose-dependent Kkilling effect of CD20xTCR binding multispecific construct versus
CD20xTCRxALB11 binding construct and versus CD20xTCRxALB11 binding construct in the presence
of 30uM HSA in a cynomolgus T cell mediated CHO-K1 human CD20 transfected cell xCELLigence

based assay. The cell index (Cl) ws plotted against the concentration of Nanobody.

Figure 26: Dose-dependent killing effect of multispecific TCRxHER2 binding polypeptides (dotted line)
and multispecific HER2xXTCR binding polypeptides (full line) in an xCELLigence based cynomolgus T cell
mediated HER2-positive SKBR-3 tumour killing assay. Data were analysed after 40h incubation. The

cell index (Cl) was plotted against the concentration of the Nanobody.

Fiqure 27: Study design for Ramos model as described in Example 19. Ramos cells were injected

intravenously in to mice on day 1 (D1). PBMCs were injected intraperitoneally in to animals on day

31



10

15

20

25

30

CA 029856958 2017-11-10

WO 2016/180969 PCT/EP2016/060859

3(D3). Mice were treated from D3 to day 7 (D7) with T017000083 (TCR/CD20) IV once daily during 5
days (Q1Dx5) or T017000088 (irrelevant multispecific polypeptide) IV Q1Dx5.

Figure 28: Absolute Ramos B cell count on log scale in bone marrow (Figure 28A) and spleen (Figure
28B). Absolute PBMC derived B cell count on log scale in bone marrow (Figure 28C) and spleen
(Figure 28D). Individual animal results are depicted. The number of B cells is shown in function of the
different treatment groups. The open circles on top of the graphs show which active doses were
statistically significant different from the irrelevant polypeptide (T017000088) based on the F-tests
from the mixed-effects ANOVA analysis. All effects in the spleen are statistically significant at the 5%

level of significance. Notably, the Y-axis value of 0.001 signifies no cells counted.

Figure 29: Study design for PBMC B cell depletion model as described in Example 20. PBMCs were
injected intraperitoneally to animals on day 3 (D3). Mice were treated from D3 to day 7 (D7) with
T017000083 (TCR/CD20) IV once daily during 5 days (Q1Dx5) or T017000088 (irrelevant polypeptide)
IV Q1Dx5.

Fiqure 30: Absolute PBMC-derived B cell count on log scale. Individual animal results are depicted.
The number of B cells is shown in function of the different treatment groups. Notably, Y-axis value of

0.001 signifies no cells counted.

Figures 31A and 31B: Determination of EGFR (Figure 31A; with anti-EGFR antibody; Santa Cruz, sc-
120 PE) or CEACAMS5 (Figure 31B; with anti-CEACAM antibody; Sino Biological, 11077-MMO02-P)
expression level on HER14, Hela, LoVo and LS174-T cell lines in flow cytometry. The MCF value (mean

channel fluorescence) was plotted for each cell line.

Figure 32: Dose-dependent binding of the monovalent Nanobodies and multispecific polypeptides to
HER14 (A), LS174T (B), primary human T cells (C) and LoVo cells (D). The mean channel fluorescence

intensity was plotted against the concentration.

Figure 33: Determination of EGFR and CEACAMS expression levels of HER14, LoVo and LS174T cell
lines using 100nM of the EGFR and CEACAM Nanobodies in flow cytometry. The MFI value (mean

fluorescence intensity) was plotted for each cell line.

Figure 34: Dose-dependent redirected LoVo(A, B), LST174T (C, D) and HER14 (E) target cell killing of
multispecific polypeptides by human effector T cells in the xCELLigence based assay using an effector
to target ratio of 15. The Cl after an incubation time of 30h-40h (A, C) and 50h-60h (B, D, E) was
plotted against the concentration of the multispecific polypeptides. (T017000107 = circle,
T017000109 = square, T017000110 = triangle).

32



10

15

20

25

30

CA 029856958 2017-11-10

WO 2016/180969 PCT/EP2016/060859

Figure 35: Study design of the in vivo Ramos model used in Example 26. Ramos cells were injected
intravenously into mice on day 1 (D1). PBMCs were injected intraperitoneally to animals on day 3
(D3). Mice were treated from D3 to day 7 (D7) with T017000088, T017000106, T017000083,
T017000104 or TO17000105.

Figure 36: Absolute Ramos B cell count on log scale in bone marrow (A) and spleen (B). Individual
animal results are depicted. The number of Ramos B cells are shown in function of the different
treatment groups. The stars on top of the graph show which active doses were statistically significant
different from the control Nanobody (T017000088 or T017000106) based on the F-tests from the

mixed-effects ANOVA analysis. All effects are statistically significant at the 5% level of significance.

Figure 37: Absolute PBMC derived B cell count on log scale in bone marrow (A) and spleen (B).
Individual animal results are depicted. The number of PBMC derived B cells are shown in function of
the different treatment groups. The stars on top of the graph show which active doses were
statistically significant different from the control Nanobody (T017000088 or T017000106) based on
the F-tests from the mixed-effects ANOVA analysis. All effects are statistically significant at the 5%

level of significance.

Figqure 38: Dose-dependent redirected SKBR3 target cell killing of T017000102 by human effector T
cells isolated from donor 932 (A), human CD4+ T cells isolated from donor 941 (B) and human CD8+ T
cells isolated from donor 941 (C) in the xCELLigence based assay using an effector to target ratio of

15. The CI after an incubation time of 40h was plotted against the concentration of the multispecific

polypeptide.

Figure 39: Dose-dependent T cell activation of human effector T cells isolated from donor 932 (A, D),
human CD4+ T cells isolated from donor 941 (B, E) and human CD8+ T cells isolated from donor 941
(C, F) by T0O17000102 in a redirected SKBR3 target cell killing setting. Activation was measured by
monitoring the CD69 (A, B, C) upregulation and CD25 (D, E, F) upregulation. The mean fluorescence

intensity (MFI) was plotted against the concentration.

Figure 40: Dose-dependent cytokine production by human effector T cells isolated from donor 932(A,

D), human CD4+ T cells isolated from donor 941 (B, E) and human CD8+ T cells isolated from donor

941 (C, F) by T017000102 in a redirected SKBR3 target cell killing setting. Human INF-y production (A,

B, C) and human IL-6 (D, E, F) was measured after 72h of incubation. The measured concentration

human INF-y and human IL-6 (in pg/ml) was plotted against the concentration of the Nanobody.

Figure 41: Dose-dependent binding of HLE construct T017000108 to HER14 (A), LS174T (B), primary
human T cells (C) and LoVo cells (D). The mean fluorescence intensity (MFI) was plotted against the

concentration.
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Figure 42: Dose-dependent redirected LS174T target cell killing of T017000107 (solid line) and
T017000108 (dotted line) by human effector T cells in the xCELLigence based assay using an effector
to target ratio of 15. The Cl after an incubation time of 48h was plotted against the concentration of

the multispecific polypeptides.

DETAILED DESCRIPTION OF THE INVENTION

The present inventors realized that formats bringing T cells and tumour cells together to induce an
Immune response should comply with various and frequently opposing requirements. The format
should be broadly applicable. In particular, the format should preferably be useful in a broad range of
patients and preferably also against a broad range of tumours. The format should preferably be safe
and only target the intended cells. In addition, the format should preferably be small enough to easily
penetrate tissues and tumours, while on the other hand the format should be patient friendly. For
instance, the format should have an extended half-life, such that the format is not removed
instantaneous upon administration by renal clearance. However, extending the half-life should
preferably not introduce off-target activity and side effects or limit the penetration into tissues and
tumours. Additionally, it was recognized that tumour cells often create escape mechanisms by the
down-regulation of targeted antigens within a therapy. Accordingly, in a further preferred version,

the format should simultaneously target multiple antigens.
The present invention realizes at least one of these requirements.

In particular, it was hypothesized that immunoglobulin single variable domains (ISVs) would in
principle be ideal candidates, since they are small enough to easily penetrate (tumour) tissue and can
be combined with other ISVs as building blocks. Next, ISVs directed against the constant TCR domains
should have broad applicability. In contrast to the variable TCR domains, these constant TCR domains

display less sequence variability, and consequently should be useful in a broad range of patients.

Unexpectedly, it turned out to be extremely difficult to generate ISVs via immunization in llamas
against the constant domains of TCR. Either no significant immune response was mounted, or the
generated ISVs were directed against the variable TCR domains. Only by implementing a rigorously
carried out immunization and screening method using different cells and sequences for immunization
and boosting as well as using different screening proteins, the inventors were able to isolate ISVs
against the constant TCR domains. Although only three clusters of related ISVs were identified, these
ISVs had an unexpected range of advantageous features. First, the ISVs were unexpectedly broadly
applicable, i.e. the TCR ISVs were able to bind to T cells from different donors with high affinity.

Formatted in a multispecific polypeptide, the TCR ISVs enabled tumour cell killing with different
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tumour associated antigens. Hence, the TCR ISVs can be used against a multitude of cancers. In
addition, the multispecific polypeptides comprising the TCR ISVs remained active when bound to
albumin. This contributes to a favourable PK profile and patient compliance, while minimizing side
effects. The polypeptides of the invention only showed effects when bound both to the T cell and the

target cell, which is indicative of its safety.

The present inventors considered that the simultaneous targeting of multiple antigens reduces the
probability of generating tumour escape variants, because of which the therapeutic activity of T cell
engaging strategy is improved. Multispecific polypeptides are provided which comprise a TCR ISV
combined with immunoglobulin single variable domains against different target antigens and/or

different epitopes on a particular antigen (biparatopic).

Immunoglobulin sequences, such as antibodies and antigen binding fragments derived there from
(e.g., immunoglobulin single variable domains or ISVs) are used to specifically target their respective
antigens in research and therapeutic applications. The generation of immunoglobulin single variable
domains such as e.g., VHHs or Nanobodies may involve the immunization of an experimental animal
such as a Llama, construction of phage libraries from immune tissue, selection of phage displaying
antigen binding immunoglobulin single variable domains and screening of said domains and
engineered constructs thereof for the desired specificities (WO 94/04678). Alternatively, similar
immunoglobulin single variable domains such as e.g., dAbs can be generated by selecting phage
displaying antigen binding immunoglobulin single variable domains directly from naive or synthetic
libraries and subsequent screening of said domains and engineered constructs thereof for the desired
specificities (Ward et al., Nature, 1989, 341: 544-546; Holt et al., Trends Biotechnol., 2003,
21(11):484-490; as well as for example WO 06/030220, WO 06/003388 and other published patent
applications of Domantis Ltd.). Unfortunately, the use of monoclonal and/or heavily engineered
antibodies also carries a high manufacturing cost and may result in suboptimal tumor penetration

compared to other strategies.

The present invention provides multispecific polypeptides that specifically bind to the T cell receptor
(TCR), with an unexpected range of advantageous features. First, the polypeptides are easy to
manufacture. Moreover, the ISVs are unexpectedly broadly applicable, i.e. the TCR ISVs were able to
bind to T cells from different donors with high affinity. Formatted in a multispecific polypeptide, the
TCR ISVs enabled tumour cell killing with different tumour associated antigens. In contrast, no killing
was observed when the polypeptides were not bound to T cells and target cell which underscores the

safety of the polypeptides of the invention. Hence, the TCR ISVs can be used against a multitude of

cancers. Moreover, the TCR ISVs can be considered as safe. In addition, the multispecific
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polypeptides comprising the TCR ISVs remained active when bound to albumin. This will contribute to

a favourable PK profile and patient compliance, while minimizing side effects.

Accordingly, the present invention relates to a polypeptide comprising a first and a second
immunoglobulin single variable domain (ISV), wherein the first ISV has high affinity for / binds to the
constant domain of the T cell receptor (TCR) and the second ISV has high affinity for / binds to an
antigen on a cell (target cell), preferably a tumour cell. The antigen is preferably specific for said
target cell, such as e.g. a tumour associated antigen (TAA). The multispecific polypeptide of the
invention directs the T cell to the cell, e.g. a tumour cell and induces T cell activation in order to allow

said T cell to inhibit or kill said target cell, e.g. said tumour cell.

Definitions:

a) Unless indicated or defined otherwise, all terms used have their usual meaning in the art,
which will be clear to the skilled person. Reference is for example made to the standard

handbooks mentioned in paragraph a) on page 46 of WO 08/020079.

b) The term “immunoglobulin single variable domain”, interchangeably used with “single variable
domain” and “ISV”, defines molecules wherein the antigen binding site i1s present on, and
formed by, a single iImmunoglobulin domain. This sets immunoglobulin single variable domains
apart from “conventional” immunoglobulins or their fragments (su<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>