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MULTIFUNCTIONAL MOLECULES THAT BIND TO T CELLS AND USES
THEREOF TO TREAT AUTOIMMUNE DISORDERS

RELATED APPLICATIONS
This application claims priority to U.S. Provisional Application 62/808,713 filed on
February 21, 2019 and U.S. Provisional Application 62/957,045 filed on January 3, 2020, the

entire contents of each of which are hereby incorporated by reference.

SEQUENCE LISTING
The instant application contains a Sequence Listing which has been submitted
electronically in ASCII format and is hereby incorporated by reference in its entirety. Said
ASCII copy, created on February 19, 2020, is named E2070-7024WO_SL.txt and is 1,519,578

bytes in size.

BACKGROUND

T cell mediated antigen recognition depends on the interaction of the T cell receptor
(TCR) with the antigen-major histocompatibility complex (MHC). The heterodimeric TCRs
consist of a combination of a and 3 chains (afp TCR) expressed by the majority of T cells, or y6
chains (yd TCR) present only in about 1-5% of the T cells. A highly diverse TCR repertoire is a
fundamental property of an effective immune system. However, the immune repertoire can
change greatly with the onset and progression of diseases, such as cancer, autoimmune,
inflammatory, and infectious diseases.

Autoimmunity may result from abnormal regulation of the immune system. This may be
manifested by autoreactive TCR clones that attack a patient’s own cells. There is a need for

improved therapies for autoimmune diseases.

SUMMARY OF THE INVENTION
The disclosure relates, inter alia, to novel multispecific or multifunctional molecules that
include (i) an antigen binding domain that binds to a TCR variable beta chain (TCRBYV) antigen
onaT cell (e.g., a TCRBV antigen corresponding to a biased TCRBYV clonotype); and one, two

or all of: (ii) an immune cell engager (e.g., chosen from an NK cell engager, a T cell engager, a
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B cell engager, a dendritic cell engager, or a macrophage cell engager); (iii) a cytokine molecule;
and/or (iv) a stromal modifying moiety. The terms “multispecific” or “multifunctional” are used
interchangeably herein.

Without wishing to be bound by theory, a TCR bias may exist in autoimmune diseases.
This bias may be associated with dominant autoreactive TCR clones responsible for disease or
associated with symptoms. Re-balancing the TCR repertoire, e.g., by eliminating or depleting T
cells comprising an autoreactive clonotype, may treat the associated autoimmune disease and/or
reduce symptoms of the autoimmune disease. Accordingly, the multispecific or multifunctional
molecules disclosed herein are expected to target (e.g., localize, bridge and/or activate) an
immune cell (e.g., an immune effector cell chosen from an NK cell, a T cell, a B cell, a dendritic
cell or a macrophage), at a target cell (e.g., a T cell comprising a biased TCRBYV clonotype or
comprising a TCRBV antigen corresponding to a biased TCRBV clonotype). Increasing the
proximity and/or activity of the immune cell using the multispecific molecules described herein
is expected to enhance an immune response against the target cell (e.g., the T cell comprising a
TCRBV, e.g., TCRBV antigen (e.g., a TCRBV antigen corresponding to a biased TCRBV
clonotype), thereby providing a more effective therapy (e.g., a more effective autoimmune
disease therapy). Without being bound by theory, a targeted, localized immune response against
the target cell (e.g., a T cell comprising a biased TCRBYV clonotype, e.g., and not T cells not
comprising the biased TCRBYV clonotype) is believed to reduce the effects of systemic toxicity of
the multispecific molecules described herein. A targeted immune response against the
autoreactive T cell population that targets non-autoreactive T cells to a lesser degree (e.g., does
not target non-autoreactive T cells) is believed to have fewer deleterious effects than systemic
ablation of all T cells.

Accordingly, provided herein are, inter alia, multispecific molecules (e.g., multispecific
or multifunctional antibody molecules) that include the aforesaid moieties, nucleic acids
encoding the same, methods of producing the aforesaid molecules, and methods of treating
autoimmune disease using the aforesaid molecules. Also provided herein are anti-TCRBV
antibody molecules, nucleic acids encoding the same, methods of producing the aforesaid
molecules, and methods of treating autoimmune disease using the anti-TCRBV antibody

molecules.
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Further provided are methods for depletion (e.g., in vivo depletion) of biased TCRBV
clonotypes, e.g., in the context of autoimmune disease with a multispecific molecule or an anti-
TCRPV antibody molecule. In some embodiments, the method involves identifying in a patient a
clonal bias in TCRBYV usage, e.g., associated with the autoreactive subpopulation, and
responsive to this analysis administering a multifunctional molecule targeted to the TCRBV
antigen corresponding to the biased TCRBV clonotype to decrease, e.g., eliminate, the clonal
bias and promote, e.g., establish, a normal TCRBV distribution.

Accordingly, in one aspect, the disclosure features a multifunctional molecule,
comprising:

(i) a first antigen binding domain that binds to, e.g., selectively binds to, T cell receptor
variable beta (TCRBV), e.g., a TCRBV antigen,

and

(i1) one, two, or all of:

(a) an immune cell engager chosen from an NK cell engager, a T cell engager, a B
cell engager, a dendritic cell engager, or a macrophage cell engager;

(b) a cytokine molecule or cytokine inhibitor molecule; and

(c) a death receptor signal engager.

In some embodiments, first antigen binding domain comprises an anti-TCRBV antibody
molecule, e.g., as described herein.

In another aspect, the disclosure features a nucleic acid molecule encoding a
multifunctional molecule disclosed herein.

In another aspect, the disclosure features a vector, e.g., an expression vector, comprising
the nucleic acid molecules disclosed herein.

In another aspect, the disclosure features a host cell comprising a nucleic acid molecule
or vector disclosed herein.

In another aspect, the disclosure features a method of making, e.g., producing, a
multifunctional molecule disclosed herein, comprising culturing a host cell disclosed herein
under suitable conditions, e.g., conditions suitable for gene expression and/or homo- or
heterodimerization.

In another aspect, the disclosure features a pharmaceutical composition comprising a

multifunctional molecule disclosed herein.
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In another aspect, the disclosure features a method of treating a TCR bias, comprising
administering to a subject in need thereof a multifunctional molecule disclosed herein, wherein
the multifunctional molecule is administered in an amount effective to treat the TCR bias.

In another aspect, the disclosure features a method of treating an autoimmune disease
(e.g., an autoimmune disease associated with a TCR bias), comprising administering to a subject
in need thereof a multifunctional molecule disclosed herein, wherein the multifunctional
molecule is administered in an amount effective to treat the autoimmune disease.

In another aspect, the disclosure features a method of identifying a subject in need of
treatment for TCR bias or an autoimmune disease (e.g., associated with a TCR bias) using a
multifunctional molecule disclosed herein, comprising determining (e.g., directly determining or
indirectly determining, e.g., obtaining information regarding) whether a subject has a TCR bias
(e.g., a biased TCRBYV clonotype) and/or an autoimmune disease associated with said bias,
wherein:

responsive to determining that the subject has a TCR bias (e.g., a biased TCRBV
clonotype) and/or an autoimmune disease associated with said bias, identifying the subject as a
candidate for treatment using a multifunctional molecule comprising an antigen binding domain
that binds to the TCRBYV antigen.

In another aspect, the disclosure features a method of evaluating a subject in need of
treatment for a TCR bias (e.g., a biased TCRBYV clonotype) and/or an autoimmune disease
associated with said bias, comprising determining (e.g., directly determining or indirectly
determining, e.g., obtaining information regarding) whether a subject has a TCR bias (e.g., a

biased TCRBYV clonotype).

In yet another aspect, disclosed herein is a method of treating an autoimmune disease
(e.g., an autoimmune disease associated with a TCR bias), in a subject in need thereof,
comprising administering to said subject an effective amount, e.g., a therapeutically effective
amount, of an antibody molecule which binds (e.g., specifically binds) to a T cell receptor beta

variable region (TCRBV) (“anti-TCRBV antibody molecule”), thereby treating the disorder.

In another aspect, the disclosure provides a method of depleting a population of T cells in

a subject having an autoimmune disorder (e.g., an autoimmune disease associated with a TCR
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bias), comprising, contacting the T cell population with an effective amount of an antibody
molecule which binds (e.g., specifically binds) to a T cell receptor beta variable region (TCRBV)
(“anti-TCRPV antibody molecule”).

In some embodiments, the contacting occurs in vivo or in vitro.

In some embodiments, the anti-TCRBV antibody molecule is not an antibody molecule
disclosed in US Patent 5,861,155.

In some embodiments, the anti-TCRBV antibody molecule binds to TCRP V12 with an
affinity and/or binding specificity that is less than (e.g., less than about 10%, 20%, 30%, 40%,
50%, 60%, 70%, 80%, 90% or about 2-, 5-, or 10- fold) the affinity and/or binding specificity of
the 16G8 murine antibody or a humanized version thereof as described in US Patent 5,861,155.

In some embodiments, the anti-TCRBV antibody molecule binds to TCRP V12 with an
affinity and/or binding specificity that is greater than (e.g., greater than about 10%, 20%, 30%,
40%, 50%, 60%, 70%, 80%, 90% or about 2-, 5-, or 10- fold) the affinity and/or binding
specificity of the 16G8 murine antibody or a humanized version thereof as described in US
Patent 5,861,155.

In some embodiments, the anti-TCRBV antibody molecule binds to TCRB V5-5*01 or
TCRp V5-1*01with an affinity and/or binding specificity that is greater than (e.g., greater than
about 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% or about 2-, 5-, or 10- fold) the affinity
and/or binding specificity of the TM23 murine antibody or a humanized version thereof as
described in US Patent 5,861,155.

In some embodiments, the anti-TCRBV antibody molecule binds to TCR V5-5*01 or
TCRP V5-1*01with an affinity and/or binding specificity that is greater than (e.g., greater than
about 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% or about 2-, 5-, or 10- fold) the affinity
and/or binding specificity of the TM23 murine antibody or a humanized version thereof as
described in US Patent 5,861,155.

In some embodiments, the anti-TCRBV antibody molecule comprises an Fc region, e.g.,
an Fc region having effector function, e.g., antibody dependent cell-mediated cytotoxicity
(ADCC), Antibody-dependent cellular phagocytosis (ADCP) and/or complement dependent
cytotoxicity (CDC).
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In some embodiments, the anti-TCRBV antibody molecule, the anti-TCRBV antibody
molecule comprises an Fc region with enhanced effector function, e.g., as compared to a
wildtype Fc region.

In some embodiments, the anti-TCRBV antibody molecule, the anti-TCRBV antibody

molecule comprises a human IgG1 region or a human IgG4 region.

In another aspect, the disclosure features a nucleic acid molecule encoding an anti-
TCRPV antibody molecule disclosed herein.

In another aspect, the disclosure features a vector, e.g., an expression vector, comprising
the nucleic acid molecules disclosed herein.

In another aspect, the disclosure features a host cell comprising a nucleic acid molecule
or vector disclosed herein.

In another aspect, the disclosure features a method of making, e.g., producing, an anti-
TCRPV antibody molecule disclosed herein, comprising culturing a host cell disclosed herein
under suitable conditions, e.g., conditions suitable for gene expression and/or homo- or
heterodimerization.

In another aspect, the disclosure features a pharmaceutical composition comprising an

anti-TCRBV antibody molecule disclosed herein.

Additional features of any of the aforesaid multifunctional molecules, nucleic acids,
vectors, host cells, or methods include one or more of the following enumerated embodiments.

Those skilled in the art will recognize, or be able to ascertain using no more than routine
experimentation, many equivalents to the specific embodiments of the invention described
herein. Such equivalents are intended to be encompassed by the following enumerated

embodiments.

Enumerated Embodiments

1. A multifunctional molecule, comprising:
(i) a first antigen binding domain that binds to, e.g., selectively binds to, T cell receptor

variable beta (TCRBV), e.g., a TCRBYV antigen,
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and
(ii) one, two, or all of:
(a) an immune cell engager chosen from an NK cell engager, a T cell engager, a B
cell engager, a dendritic cell engager, or a macrophage cell engager;
(b) a cytokine molecule or cytokine inhibitor molecule; and

(c) a death receptor signal engager.

2. The multifunctional molecule of embodiment 1, wherein the TCRBV antigen
corresponds to a biased TCRBV clonotype, e.g., present in a subject, e.g., a patient, e.g., a

subject or a patient with an autoimmune disease.

3. The multifunctional molecule of any preceding embodiment, wherein the
multifunctional molecule:

(i) binds specifically to a TCRBV antigen, e.g., the same or similar epitope as the epitope
recognized by an anti-TCRBYV antibody molecule as described herein;

(ii) shows the same or similar binding affinity or specificity, or both, as an anti-TCRBV
antibody molecule as described herein;

(ii1) inhibits, e.g., competitively inhibits, the binding of an anti-TCRBYV antibody
molecule as described herein;

(iv) binds the same or an overlapping epitope with an anti-TCRBYV antibody molecule as
described herein; or

(v) competes for binding, and/or binds the same epitope, with an anti-TCRBYV antibody

molecule as described herein.

4. The multifunctional molecule of embodiment 3, wherein the antigen binding domain
comprises one or more CDRs, framework regions, variable domains, heavy or light chains, or an
antigen binding domain chosen from Tables 13 or 14, or a sequence substantially identical

thereto.

5. The multifunctional molecule of any of embodiments 1-4, wherein the antigen binding

domain specifically binds to TCRP V6 (e.g., TCRP V6-5*01).
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6. The multifunctional molecule of embodiment 5, wherein the antigen binding domain
comprises at least one (e.g., one, two, three, or four) variable region or an antigen-binding
fragment thereof, from Antibody A-H.1 or Antibody A-H.2, or as described in Table 1A, or
encoded by the nucleotide sequence in Table 1A, or a sequence substantially identical (e.g., at
least 80%, 85%, 90%, 92%, 95%, 97%, 98%, 99% or higher identical) to any of the aforesaid

sequences.

7. The multifunctional molecule of either of embodiments 5 or 6, wherein the antigen
binding domain comprises at least one, two, or three CDRs (or collectively all of the CDRs) from
a heavy chain variable region comprising an amino acid sequence shown in Table 1A, or
encoded by a nucleotide sequence shown in Table 1A (or a sequence with one, two, three, four,
five, six or more changes, e.g., amino acid substitutions or deletions, relative to the amino acid

sequence shown in Table 1A, or encoded by a nucleotide sequence shown in Table 1A).

8. The multifunctional molecule of any of embodiments 5-7, wherein the antigen binding
domain comprises at least one, two, or three CDRs (or collectively all of the CDRs) from a light
chain variable region comprising an amino acid sequence shown in Table 1A, or encoded by a
nucleotide sequence shown in Table 1A (or a sequence with one, two, three, four, five, six or
more changes, e.g., amino acid substitutions or deletions, relative to the amino acid sequence

shown in Table 1A, or encoded by a nucleotide sequence shown in Table 1A).

9. The multifunctional molecule of any of embodiments 5-8, wherein the antigen binding
domain comprises:

(i) one, two or all of a light chain complementarity determining region 1 (LC CDR1), a
light chain complementarity determining region 2 (LC CDR2),and a light chain complementarity
determining region 3 (LC CDR3) of SEQ ID NO: 2, SEQ ID NO: 10 or SEQ ID NO: 11, and/or

(i) one, two or all of a heavy chain complementarity determining region 1 (HC CDR1),
heavy chain complementarity determining region 2 (HC CDR2), and a heavy chain

complementarity determining region 3 (HC CDR3) of SEQ ID NO: 1 or SEQ ID NO: 9.
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10. The multifunctional molecule of any of embodiments 5-8, wherein the antigen
binding domain comprises a LC CDR1, LC CDR2, and LC CDR3 of SEQ ID NO: 2, and a HC
CDR1, HC CDR2, and HC CDR3 of SEQ ID NO: 1.

11. The multifunctional molecule of any of embodiments 5-8, wherein the antigen
binding domain comprises a LC CDR1, LC CDR2, and LC CDR3 of SEQ ID NO: 10, and a HC
CDR1, HC CDR2, and HC CDR3 of SEQ ID NO: 9.

12. The multifunctional molecule of any of embodiments 5-8, wherein the antigen
binding domain comprises a LC CDR1, LC CDR2, and LC CDR3 of SEQ ID NO: 11, and a HC
CDR1, HC CDR2, and HC CDR3 of SEQ ID NO: 9.

13. The multifunctional molecule of any of embodiments 5-8, wherein the antigen
binding domain comprises:

(i) a LC CDR1 amino acid sequence of SEQ ID NO: 6, a LC CDR2 amino acid sequence
of SEQ ID NO: 7, or a LC CDR3 amino acid sequence of SEQ ID NO: 8; and/or

(i1)) a HC CDR1 amino acid sequence of SEQ ID NO: 3, a HC CDR2 amino acid
sequence of SEQ ID NO: 4, or a HC CDR3 amino acid sequence of SEQ ID NO: 5.

14. The multifunctional molecule of any of embodiments 5-8, wherein the antigen
binding domain comprises:

(i) a light chain variable region (VL) comprising a LC CDR1 amino acid sequence of
SEQ ID NO: 6, a LC CDR2 amino acid sequence of SEQ ID NO: 7, or a LC CDR3 amino acid
sequence of SEQ ID NO: 8; and/or

(ii) a heavy chain variable region (VH) comprising a HC CDR1 amino acid sequence of
SEQ ID NO: 3, a HC CDR2 amino acid sequence of SEQ ID NO: 4, or a HC CDR3 amino acid
sequence of SEQ ID NO: 5.

15. The multifunctional molecule of any of embodiments 5-8, wherein the antigen
binding domain comprises:

(i) a LC CDRI1 amino acid sequence of SEQ ID NO: 51, a LC CDR2 amino acid
sequence of SEQ ID NO: 52, or a LC CDR3 amino acid sequence of SEQ ID NO: 53; and/or

(i) a HC CDR1 amino acid sequence of SEQ ID NO: 45, a HC CDR2 amino acid
sequence of SEQ ID NO: 46, or a HC CDR3 amino acid sequence of SEQ ID NO: 47.

16. The multifunctional molecule of any of embodiments 5-8, wherein the antigen

binding domain comprises:



10

15

20

25

30

WO 2020/172598 PCT/US2020/019321

(1) a light chain variable region (VL) comprising a LC CDRI amino acid sequence of
SEQ ID NO: 51, a LC CDR2 amino acid sequence of SEQ ID NO: 52, or a LC CDR3 amino
acid sequence of SEQ ID NO: 53; and/or

(i1) a heavy chain variable region (VH) comprising a HC CDRI1 amino acid sequence of
SEQ ID NO: 45, a HC CDR2 amino acid sequence of SEQ ID NO: 46, or a HC CDR3 amino
acid sequence of SEQ ID NO: 47.

17. The multifunctional molecule of any of embodiments 5-8, wherein the antigen
binding domain comprises:

(i) a LC CDRI amino acid sequence of SEQ ID NO: 54, a LC CDR2 amino acid
sequence of SEQ ID NO: 55, or a LC CDR3 amino acid sequence of SEQ ID NO: 56; and/or

(i) a HC CDR1 amino acid sequence of SEQ ID NO: 48, a HC CDR2 amino acid
sequence of SEQ ID NO: 49, or a HC CDR3 amino acid sequence of SEQ ID NO: 50.

18. The multifunctional molecule of any of embodiments 5-8, wherein the antigen
binding domain comprises:

(i) a light chain variable region (VL) comprising a LC CDRI amino acid sequence of
SEQ ID NO: 54, a LC CDR2 amino acid sequence of SEQ ID NO: 55, or a LC CDR3 amino
acid sequence of SEQ ID NO: 56; and/or

(i1) a heavy chain variable region (VH) comprising a HC CDR1 amino acid sequence of
SEQ ID NO: 48, a HC CDR2 amino acid sequence of SEQ ID NO: 49, or a HC CDR3 amino
acid sequence of SEQ ID NO: 50.

19. The multifunctional molecule of any of embodiments 5-18, wherein the antigen
binding domain comprises a light chain variable region (VL) comprising a light chain framework
region 1 (VLFWR1) of Antibody A-H.1 or Antibody A-H.2, e.g., as shown in FIG. 1B, e.g., of
SEQ ID NOs: 2, 10, or 11.

20. The multifunctional molecule of any of embodiments 5-19, wherein the antigen
binding domain comprises a light chain variable region (VL) comprising a light chain framework
region 2 (VLFWR2) of Antibody A-H.1 or Antibody A-H.2, e.g., as shown in FIG. 1B, e.g., of
SEQ ID NOs: 2, 10, or 11.

21. The multifunctional molecule of any of embodiments 5-20, wherein the antigen

binding domain comprises a light chain variable region (VL) comprising a light chain framework

10
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region 3 (VLFWR3) of Antibody A-H.1 or Antibody A-H.2, e.g., as shown in FIG. 1B, e.g., of
SEQ ID NOs: 2, 10, or 11.

22. The multifunctional molecule of any of embodiments 5-21, wherein the antigen
binding domain comprises a light chain variable region (VL) comprising a light chain framework
region 4 (VLFWR4) of Antibody A-H.1 or Antibody A-H.2, e.g., as shown in FIG. 1B, e.g., of
SEQ ID NOs: 2, 10, or 11.

23. The multifunctional molecule of any of embodiments 5-22, wherein the antigen
binding domain comprises a light chain variable region (VL) comprising a light chain framework
region 1 (VLFWR1), a light chain framework region 2 (VLFWR2), a light chain framework
region 3 (VLFWR3), and a light chain framework region 4 (VLFWR4) of SEQ ID NO: 2.

24. The multifunctional molecule of any of embodiments 5-22, wherein the antigen
binding domain comprises a light chain variable region (VL) comprising a light chain framework
region 1 (VLFWR1), a light chain framework region 2 (VLFWR2), a light chain framework
region 3 (VLFWR3), and a light chain framework region 4 (VLFWR4) of SEQ ID NO: 10.

25. The multifunctional molecule of any of embodiments 5-22, wherein the antigen
binding domain comprises a light chain variable region (VL) comprising a light chain framework
region 1 (VLFWR1), a light chain framework region 2 (VLFWR2), a light chain framework
region 3 (VLFWR3), and a light chain framework region 4 (VLFWR4) of SEQ ID NO: 11.

26. The multifunctional molecule of any of embodiments 5-25, wherein the antigen
binding domain comprises a light chain variable domain comprising a framework region, e.g.,
framework region 1 (VLFWR1), comprising a change, e.g., a substitution (e.g., a conservative
substitution) at position 10 according to Kabat numbering, wherein the change at position 10 is
to Phenylalanine, e.g., a Serine to Phenylalanine substitution.

27. The multifunctional molecule of any of embodiments 5-26, wherein the antigen
binding domain comprises a light chain variable domain comprising a framework region, e.g.,
framework region 2 (VLFWR2), comprising one or more (e.g., one or two) changes, e.g.,
substitutions (e.g., a conservative substitution), at positions selected from 36 and 46 according to
Kabat numbering, wherein the change at position 36 is to Histidine, e.g., a Tyrosine to Histidine
substitution, and the change at position 46 is to Alanine, e.g., an Arginine to Alanine

substitution.

11
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28. The multifunctional molecule of any of embodiments 5-27, wherein the antigen
binding domain comprises a light chain variable domain comprising a framework region, e.g.,
framework region 3 (VLFWR3), comprising a change, e.g., substitution (e.g., a conservative
substitution), at position 87 according to Kabat numbering, wherein the change at position 87 is

to Phenylalanine, e.g., a Tyrosine to Phenylalanine substitution.

29. The multifunctional molecule of any of embodiments 5-28, wherein the antigen
binding domain comprises a light chain variable domain comprising (a) a framework region 1
(VLFWRI) comprising a Phenylalanine at position 10, e.g., a substitution at position 10
according to Kabat numbering, e.g., a Serine to Phenyalanine substitution; (b) a framework
region 2 (VLFWR2) comprising a Histidine at position 36, e.g., a substitution at position 36
according to Kabat numbering, e.g., a Tyrosine to Histidine substitution, and a Alanine at
position 46, e.g., a substitution at position 46 according to Kabat numbering, e.g., a Arginine to
Alanine substitution; and (c) a framework region 3 (VLFWR3) comprising a Phenylalanine at
position 87, e.g., a substitution at position 87 according to Kabat numbering, e.g., a Tyrosine to

Phenylalanine substitution, e.g., as shown in the amino acid sequence of SEQ ID NO: 10.

30. The multifunctional molecule of any of embodiments 5-28, wherein the antigen
binding domain comprises a light chain variable domain comprising (a) a framework region 2
(FR2) comprising a Histidine at position 36, e.g., a substitution at position 36 according to Kabat
numbering, e.g., a Tyrosine to Histidine substitution, and a Alanine at position 46, e.g., a
substitution at position 46 according to Kabat numbering, e.g., a Arginine to Alanine
substitution; and (b) a framework region 3 (FR3) comprising a Phenylalanine at position 87, e.g.,
a substitution at position 87 according to Kabat numbering, e.g., a Tyrosine to Phenylalanine

substitution, e.g., as shown in the amino acid sequence of SEQ ID NO: 11.

31. The multifunctional molecule of any of embodiments 5-30, wherein the antigen
binding domain comprises a heavy chain variable region (VH) comprising a heavy chain
framework region 1 (VHFWR1) of Antibody A-H.1 or Antibody A-H.2, e.g., as shown in FIG.
1A, e.g., of SEQ ID NOs: 1 or 9.

12
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32. The multifunctional molecule of any of embodiments 5-31, wherein the antigen
binding domain comprises a heavy chain variable region (VH) comprising a heavy chain
framework region 2 (VHFWR2) of Antibody A-H.1 or Antibody A-H.2, e.g., as shown in FIG.
1A, e.g., of SEQ ID NOs: 1 or 9.

33. The multifunctional molecule of any of embodiments 5-32, wherein the antigen
binding domain comprises a heavy chain variable region (VH) comprising a heavy chain
framework region 3 (VHFWR3) of Antibody A-H.1 or Antibody A-H.2, e.g., as shown in FIG.
1A, e.g., of SEQ ID NOs: 1 or 9.

34. The multifunctional molecule of any of embodiments 5-33, wherein the antigen
binding domain comprises a heavy chain variable region (VH) comprising a heavy chain
framework region 4 (VHFWR4) of Antibody A-H.1 or Antibody A-H.2, e.g., as shown in FIG.
1A, e.g., of SEQ ID NOs: 1 or 9.

35. The multifunctional molecule of any of embodiments 5-34, wherein the antigen
binding domain comprises a heavy chain variable region (VH) comprising a heavy chain
framework region 1 (VHFWR1), a heavy chain framework region 2 (VHFWR?2), a heavy chain
framework region 3 (VHFWR3), and a heavy chain framework region 4 (VHFWR4) of SEQ ID
NO: 1.

36. The multifunctional molecule of any of embodiments 5-34, wherein the antigen
binding domain comprises a heavy chain variable region (VH) comprising a heavy chain
framework region 1 (VHFWR1), a heavy chain framework region 2 (VHFWR2), a heavy chain
framework region 3 (VHFWR3), and a heavy chain framework region 4 (VHFWR4) of SEQ ID
NO: 9.

37. The multifunctional molecule of any of embodiments 5-36, wherein the antigen
binding domain comprises a heavy chain variable domain comprising a framework region, e.g.,
framework region 3 (VHFWR3), comprising one or more (e.g., one or two) changes, e.g.,
substitutions (e.g., a conservative substitution), at positions selected from 73 and 94 according to
Kabat numbering, wherein the change at position 73 is to Threonine, e.g., a Glutamic Acid to
Threonine substitution, and the change at position 94 is to Glycine, e.g., an Arginine to Glycine
substitution.

38. The multifunctional molecule of any of embodiments 5-37, wherein the antigen

binding domain comprises a heavy chain variable domain comprising a framework region 3

13
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(FR3) comprising a Threonine at position 73, e.g., a substitution at position 73 according to
Kabat numbering, e.g., a Glutamic Acid to Threonine substitution, and a Glycine at position 94,
e.g., a substitution at position 94 according to Kabat numbering, e.g., a Arginine to Glycine

substitution, e.g., as shown in the amino acid sequence of SEQ ID NO: 10.

39. The multifunctional molecule of any of embodiments 5-18, wherein the antigen
binding domain comprises the heavy chain framework regions 1-4 of Antibody A-H.1, e.g., SEQ
ID NO: 9; and the light chain framework regions 1-4 of Antibody A-H.1, e.g., SEQ ID NO: 10,
or as shown in FIGs. 1A and 1B.

40. The multifunctional molecule of any of embodiments 5-18, wherein the antigen
binding domain comprises the heavy chain framework regions 1-4 of Antibody A-H.2, e.g., SEQ
ID NO: 9; and the light chain framework regions 1-4 of Antibody A-H.2, e.g., SEQ ID NO: 11,
or as shown in FIGs. 1A and 1B.

41. The multifunctional molecule of any of embodiments 5-18, wherein the antigen
binding domain comprises:

a VH domain comprising the amino acid sequence of SEQ ID NO: 9, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence of
SEQ ID NO: 9, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 9; and/or

a VL domain comprising the amino acid sequence of SEQ ID NO: 10, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence of
SEQ ID NO: 10, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15
amino acid residues from the amino acid sequence of SEQ ID NO: 10.

42. The multifunctional molecule of any of embodiments 5-18, wherein the antigen
binding domain comprises:

a VH domain comprising the amino acid sequence of SEQ ID NO: 9, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence of
SEQ ID NO: 9, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino

acid residues from the amino acid sequence of SEQ ID NO: 9; and/or
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a VL domain comprising the amino acid sequence of SEQ ID NO: 11, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence of
SEQ ID NO: 11, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15

amino acid residues from the amino acid sequence of SEQ ID NO: 11.

43. The multifunctional molecule of any of embodiments 1-4, wherein the antigen

binding domain specifically binds to TCRP V12 (e.g., TCRB V12-3#01).

44. The multifunctional molecule of embodiment 43, wherein the antigen binding domain
comprises at least one (e.g., one, two, three, or four) variable region or an antigen-binding
fragment thereof, as described in Table 2A, or encoded by the nucleotide sequence in Table 2A,
or a sequence substantially identical (e.g., at least 80%, 85%, 90%, 92%, 95%, 97%, 98%, 99%

or higher identical) to any of the aforesaid sequences.

45. The multifunctional molecule of either of embodiments 43 or 44, wherein the antigen
binding domain comprises at least one, two, or three CDRs (or collectively all of the CDRs) from
a heavy chain variable region comprising an amino acid sequence shown in Table 2A, or
encoded by a nucleotide sequence shown in Table 2A (or a sequence with one, two, three, four,
five, six or more changes, e.g., amino acid substitutions or deletions, relative to the amino acid

sequence shown in Table 2A, or encoded by a nucleotide sequence shown in Table 2A).

46. The multifunctional molecule of any of embodiments 43-45, wherein the antigen
binding domain comprises at least one, two, or three CDRs (or collectively all of the CDRs) from
a light chain variable region comprising an amino acid sequence shown in Table 2A, or encoded
by a nucleotide sequence shown in Table 2A (or a sequence with one, two, three, four, five, six
or more changes, e.g., amino acid substitutions or deletions, relative to the amino acid sequence

shown in Table 2A, or encoded by a nucleotide sequence shown in Table 2A).

47. The multifunctional molecule of any of embodiments 43-46, wherein the antigen

binding domain comprises:
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(1) one, two or all of a light chain complementarity determining region 1 (LC CDR1), a
light chain complementarity determining region 2 (LC CDR2), and a light chain
complementarity determining region 3 (LC CDR3) of SEQ ID NO: 16, SEQ ID NO: 26, SEQ ID
NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, or SEQ ID NO: 30, and/or

(ii) one, two or all of a heavy chain complementarity determining region 1 (HC CDR1),
heavy chain complementarity determining region 2 (HC CDR2), and a heavy chain
complementarity determining region 3 (HC CDR3) of SEQ ID NO: 15, SEQ ID NO: 23, SEQ ID
NO: 24, or SEQ ID NO: 25.

48. The multifunctional molecule of any of embodiments 43-47, wherein the antigen
binding domain comprises:

(i) a LC CDRI amino acid sequence of SEQ ID NO: 20, a LC CDR2 amino acid
sequence of SEQ ID NO: 21, or a LC CDR3 amino acid sequence of SEQ ID NO: 22; and/or

(i) a HC CDR1 amino acid sequence of SEQ ID NO: 17, a HC CDR2 amino acid
sequence of SEQ ID NO: 18, or a HC CDR3 amino acid sequence of SEQ ID NO: 19.

49. The multifunctional molecule of any of embodiments 43-47, wherein the antigen
binding domain comprises:

(i) a light chain variable region (VL) comprising a LC CDR1 amino acid sequence of
SEQ ID NO: 20, a LC CDR2 amino acid sequence of SEQ ID NO: 21, and a LC CDR3 amino
acid sequence of SEQ ID NO: 2; and/or

(ii) a heavy chain variable region (VH) comprising a HC CDR1 amino acid sequence of
SEQ ID NO: 17, a HC CDR2 amino acid sequence of SEQ ID NO: 18, and a HC CDR3 amino
acid sequence of SEQ ID NO: 19.

50. The multifunctional molecule of any of embodiments 43-47, wherein the antigen
binding domain comprises:

(i) a LC CDRI amino acid sequence of SEQ ID NO: 63, a LC CDR2 amino acid
sequence of SEQ ID NO: 64, or a LC CDR3 amino acid sequence of SEQ ID NO: 65; and/or

(i) a HC CDR1 amino acid sequence of SEQ ID NO: 57, a HC CDR2 amino acid
sequence of SEQ ID NO: 58, or a HC CDR3 amino acid sequence of SEQ ID NO: 59.
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51. The multifunctional molecule of any of embodiments 43-47, wherein the antigen
binding domain comprises:

(i) a light chain variable region (VL) comprising a LC CDRI amino acid sequence of
SEQ ID NO: 63, a LC CDR2 amino acid sequence of SEQ ID NO: 64, or a LC CDR3 amino
acid sequence of SEQ ID NO: 65; and/or

(i1) a heavy chain variable region (VH) comprising a HC CDR1 amino acid sequence of
SEQ ID NO: 57, a HC CDR2 amino acid sequence of SEQ ID NO: 58, or a HC CDR3 amino
acid sequence of SEQ ID NO: 59.

52. The multifunctional molecule of any of embodiments 43-47, wherein the antigen
binding domain comprises:

(i) a LC CDRI1 amino acid sequence of SEQ ID NO: 66, a LC CDR2 amino acid
sequence of SEQ ID NO: 67, or a LC CDR3 amino acid sequence of SEQ ID NO: 68; and/or

(ii)) a HC CDR1 amino acid sequence of SEQ ID NO: 60, a HC CDR2 amino acid
sequence of SEQ ID NO: 61, or a HC CDR3 amino acid sequence of SEQ ID NO: 62.

53. The multifunctional molecule of any of embodiments 43-47, wherein the antigen
binding domain comprises:

(i) a light chain variable region (VL) comprising a LC CDR1 amino acid sequence of
SEQ ID NO: 63, a LC CDR2 amino acid sequence of SEQ ID NO: 64, or a LC CDR3 amino
acid sequence of SEQ ID NO: 65; and/or

(i1) a heavy chain variable region (VH) comprising a HC CDRI1 amino acid sequence of
SEQ ID NO: 57, a HC CDR2 amino acid sequence of SEQ ID NO: 58, or a HC CDR3 amino
acid sequence of SEQ ID NO: 59.

54. The multifunctional molecule of any of embodiments 43-53, wherein the antigen
binding domain comprises a light chain variable region (VL) comprising a light chain framework

region 1 (VLFWR1) e.g., as shown in FIG. 2B, e.g., of SEQ ID NOs: 16 or 26-30.
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55. The multifunctional molecule of any of embodiments 43-54, wherein the antigen
binding domain comprises a light chain variable region (VL) comprising a light chain framework
region 2 (VLFWR?2) e.g., as shown in FIG. 2B, e.g., of SEQ ID NOs: 16 or 26-30.

56. The multifunctional molecule of any of embodiments 43-55, wherein the antigen
binding domain comprises a light chain variable region (VL) comprising a light chain framework
region 3 (VLFWR3) e.g., as shown in FIG. 2B, e.g., of SEQ ID NOs: 16 or 26-30.

57. The multifunctional molecule of any of embodiments 43-56, wherein the antigen
binding domain comprises a light chain variable region (VL) comprising a light chain framework

region 4 (VLFWRA4) e.g., as shown in FIG. 2B, e.g., of SEQ ID NOs: 16 or 26-30.

58. The multifunctional molecule of any of embodiments 43-57, wherein the antigen
binding domain comprises a light chain variable region (VL) comprising a light chain framework
region 1 (VLFWR1), a light chain framework region 2 (VLFWR2), a light chain framework
region 3 (VLFWR3), and a light chain framework region 4 (VLFWR4) of SEQ ID NO: 16.

59. The multifunctional molecule of any of embodiments 43-57, wherein the antigen
binding domain comprises a light chain variable region (VL) comprising a light chain framework
region 1 (VLFWR1), a light chain framework region 2 (VLFWR2), a light chain framework
region 3 (VLFWR3), and a light chain framework region 4 (VLFWR4) of SEQ ID NO: 26.

60. The multifunctional molecule of any of embodiments 43-57, wherein the antigen
binding domain comprises a light chain variable region (VL) comprising a light chain framework
region 1 (VLFWR1), a light chain framework region 2 (VLFWR2), a light chain framework
region 3 (VLFWR3), and a light chain framework region 4 (VLFWR4) of SEQ ID NO: 27.

61. The multifunctional molecule of any of embodiments 43-57, wherein the antigen
binding domain comprises a light chain variable region (VL) comprising a light chain framework
region 1 (VLFWR1), a light chain framework region 2 (VLFWR2), a light chain framework
region 3 (VLFWR3), and a light chain framework region 4 (VLFWR4) of SEQ ID NO: 28.

62. The multifunctional molecule of any of embodiments 43-57, wherein the antigen
binding domain comprises a light chain variable region (VL) comprising a light chain framework
region 1 (VLFWR1), a light chain framework region 2 (VLFWR2), a light chain framework
region 3 (VLFWR3), and a light chain framework region 4 (VLFWR4) of SEQ ID NO: 29.
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63. The multifunctional molecule of any of embodiments 43-57, wherein the antigen
binding domain comprises a light chain variable region (VL) comprising a light chain framework
region 1 (VLFWR1), a light chain framework region 2 (VLFWR2), a light chain framework
region 3 (VLFWR3), and a light chain framework region 4 (VLFWR4) of SEQ ID NO: 30.

64. The multifunctional molecule of any of embodiments 43-57, wherein the antigen
binding domain comprises a light chain variable domain comprising a framework region, e.g.,
framework region 1 (VLFWR1), comprising one or more (e.g., one, two, or three) changes, e.g.,
substitutions (e.g., a conservative substitution), at positions selected from 1, 2, and 4 according to
Kabat numbering, wherein the change at position 1 is to Aspartic Acid, e.g., a Alanine to
Aspartic Acid substitution, the change at position 2 is to Asparagine, e.g., an Isoleucine to
Asparagine substitution, and the change at position 4 is to Leucine, e.g., a Methionine to Leucine
substitution.

65. The multifunctional molecule of any of embodiments 43-57 or 64, wherein the
antigen binding domain comprises a light chain variable domain comprising a framework region,
e.g., framework region 3 (VLFWR3), comprising one or more (e.g., one, two, or three) changes,
e.g., substitutions (e.g., a conservative substitution), at positions selected from 66, 69, and 71
according to Kabat numbering, wherein the change at position 66 is to Glycine, e.g., a Lysine to
Glycine substitution, the change at position 69 is to Asparagine, e.g., an Tyrosine to Asparagine
substitution, and the change at position 71 is to Tyrosine, e.g., a Phenylalanine to Tyrosine

substitution.

66. The multifunctional molecule of any of embodiments 43-57, 64, or 65, wherein the
antigen binding domain comprises a light chain comprising a framework region 1 (FR1)
comprising a substitution at position 2 according to Kabat numbering, e.g., a Isoleucine to
Asparagine substitution; and a framework region 3 (FR3), comprising a substitution at position
69 according to Kabat numbering, e.g., a Threonine to Asparagine substitution and a substitution
at position 71 according to Kabat numbering, e.g., a Phenylalanine to Tyrosine substitution, e.g.,
as shown in the amino acid sequence of SEQ ID NO: 26.

67. The multifunctional molecule of any of embodiments 43-57, 64, or 65, wherein the

antigen binding domain comprises a light chain comprising (a) a framework region 1 (FR1)
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comprising a substitution at position 1 according to Kabat numbering, e.g., a Alanine to Aspartic
Acid substitution, and a substitution at position 2 according to Kabat numbering, e.g., a
Isoleucine to Asparagine substitution; and (b) a framework region 3 (FR3), comprising a
substitution at position 69 according to Kabat numbering, e.g., a Threonine to Asparagine
substitution and a substitution at position 71 according to Kabat numbering, e.g., a Phenylalanine
to Tyrosine substitution, e.g., as shown in the amino acid sequence of SEQ ID NO: 27.

68. The multifunctional molecule of any of embodiments 43-57, 64, or 65, wherein the
antigen binding domain comprises a light chain comprising (a) a framework region 1 (FR1)
comprising a substitution at position 2 according to Kabat numbering, e.g., a Serine to
Asparagine substitution; and a substitution at position 4 according to Kabat numbering, e.g., a
Methionine to Leucine substitution; and (b) a framework region 3 (FR3), comprising a
substitution at position 69 according to Kabat numbering, e.g., a Threonine to Asparagine
substitution and a substitution at position 71 according to Kabat numbering, e.g., a Phenylalanine
to Tyrosine substitution, e.g., as shown in the amino acid sequence of SEQ ID NO: 28.

69. The multifunctional molecule of any of embodiments 43-57, 64, or 65, wherein the
antigen binding domain comprises a light chain comprising (a) a framework region 1 (FR1)
comprising a substitution at position 2 according to Kabat numbering, e.g., a Serine to
Asparagine substitution; and (b) a framework region 3 (FR3) comprising a substitution at
position 66 according to Kabat numbering, e.g., a Lysine to Glycine substitution; a substitution at
position 69 according to Kabat numbering, e.g., a Threonine to Asparagine substitution; and a
substitution at position 71 according to Kabat numbering, e.g., a Alanine to Tyrosine

substitution, e.g., as shown in the amino acid sequence of SEQ ID NO: 29.

70. The multifunctional molecule of any of embodiments 43-69, wherein the antigen
binding domain comprises a heavy chain variable region (VH) comprising a heavy chain
framework region 1 (VHFWRI1) e.g., as shown in FIG. 2A, e.g., of SEQ ID NOs: 15 or 23-25.

71. The multifunctional molecule of any of embodiments 43-70, wherein the antigen
binding domain comprises a heavy chain variable region (VH) comprising a heavy chain

framework region 2 (VHFWR?2) e.g., as shown in FIG. 2A, e.g., of SEQ ID NOs: 15 or 23-25.
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72. The multifunctional molecule of any of embodiments 43-71, wherein the antigen
binding domain comprises a heavy chain variable region (VH) comprising a heavy chain
framework region 3 (VHFWR3) e.g., as shown in FIG. 2A, e.g., of SEQ ID NOs: 15 or 23-25.

73. The multifunctional molecule of any of embodiments 43-72, wherein the antigen
binding domain comprises a heavy chain variable region (VH) comprising a heavy chain

framework region 4 (VHFWR4) e.g., as shown in FIG. 2A, e.g., of SEQ ID NOs: 15 or 23-25.

74. The multifunctional molecule of any of embodiments 43-73, wherein the antigen
binding domain comprises a heavy chain variable region (VH) comprising a heavy chain
framework region 1 (VHFWR1), a heavy chain framework region 2 (VHFWR?2), a heavy chain
framework region 3 (VHFWR3), and a heavy chain framework region 4 (VHFWR4) of SEQ ID
NO: 23.

75. The multifunctional molecule of any of embodiments 43-73, wherein the antigen
binding domain comprises a heavy chain variable region (VH) comprising a heavy chain
framework region 1 (VHFWR1), a heavy chain framework region 2 (VHFWR?2), a heavy chain
framework region 3 (VHFWR3), and a heavy chain framework region 4 (VHFWR4) of SEQ ID
NO: 24.

76. The multifunctional molecule of any of embodiments 43-73, wherein the antigen
binding domain comprises a heavy chain variable region (VH) comprising a heavy chain
framework region 1 (VHFWR1), a heavy chain framework region 2 (VHFWR2), a heavy chain
framework region 3 (VHFWR3), and a heavy chain framework region 4 (VHFWR4) of SEQ ID
NO: 25.

77. The multifunctional molecule of any of embodiments 43-73, wherein the antigen
binding domain comprises a heavy chain comprising the heavy chain framework regions 1-4 of
SEQ ID NOs: 23, 24, or 25; and a light chain comprising the light chain framework regions 1-4
of SEQ ID NOs: 26, 27, 28, 29, or 30.
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78. The multifunctional molecule of any of embodiments 43-73, wherein the antigen
binding domain comprises:

a VH domain comprising an amino acid sequence chosen from the amino acid sequence
of SEQ ID NO: 23, SEQ ID NO:24, or SEQ ID NO: 25, an amino acid sequence at least about
85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ ID NO: 23, SEQ ID
NO:24, or SEQ ID NO:25, or an amino acid sequence which differs by no more than 1, 2, 5, 10,
or 15 amino acid residues from the amino acid sequence of SEQ ID NO: 23, SEQ ID NO:24, or
SEQ ID NO:25; and/or

a VL domain comprising an amino acid sequence chosen from the amino acid sequence
of SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, or SEQ ID NO: 30, an
amino acid sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid
sequence of SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, or SEQ ID NO:
30, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino acid
residues from the amino acid sequence of SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28,
SEQ ID NO: 29, or SEQ ID NO: 30.

79. The multifunctional molecule of any of embodiments 43-73, wherein the antigen
binding domain comprises:

a VH domain comprising the amino acid sequence of SEQ ID NO: 23, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 23, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 23; and

a VL domain comprising the amino acid sequence of SEQ ID NO: 26, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 26, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino

acid residues from the amino acid sequence of SEQ ID NO: 26.

80. The multifunctional molecule of any of embodiments 43-73, wherein the antigen
binding domain comprises:
a VH domain comprising the amino acid sequence of SEQ ID NO: 23, an amino acid

sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
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ID NO: 23, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 23; and

a VL domain comprising the amino acid sequence of SEQ ID NO: 27, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 27, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino

acid residues from the amino acid sequence of SEQ ID NO: 27.

81. The multifunctional molecule of any of embodiments 43-73, wherein the antigen
binding domain comprises:

a VH domain comprising the amino acid sequence of SEQ ID NO: 23, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 23, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 23; and

a VL domain comprising the amino acid sequence of SEQ ID NO: 28, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 28, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino

acid residues from the amino acid sequence of SEQ ID NO: 28.

82. The multifunctional molecule of any of embodiments 43-73, wherein the antigen
binding domain comprises:

a VH domain comprising the amino acid sequence of SEQ ID NO: 23, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 23, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 23; and

a VL domain comprising the amino acid sequence of SEQ ID NO: 29, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 29, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino

acid residues from the amino acid sequence of SEQ ID NO: 29.

83. The multifunctional molecule of any of embodiments 43-73, wherein the antigen

binding domain comprises:
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a VH domain comprising the amino acid sequence of SEQ ID NO: 23, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 23, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 23; and

a VL domain comprising the amino acid sequence of SEQ ID NO: 30, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 30, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino

acid residues from the amino acid sequence of SEQ ID NO: 30.

84. The multifunctional molecule of any of embodiments 43-73, wherein the antigen
binding domain comprises:

a VH domain comprising the amino acid sequence of SEQ ID NO: 24, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 24, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 24; and

a VL domain comprising the amino acid sequence of SEQ ID NO: 26, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 26, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino

acid residues from the amino acid sequence of SEQ ID NO: 26.

85. The multifunctional molecule of any of embodiments 43-73, wherein the antigen
binding domain comprises:

a VH domain comprising the amino acid sequence of SEQ ID NO: 24, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 24, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 24; and

a VL domain comprising the amino acid sequence of SEQ ID NO: 27, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 27, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino

acid residues from the amino acid sequence of SEQ ID NO: 27.
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86. The multifunctional molecule of any of embodiments 43-73, wherein the antigen
binding domain comprises:

a VH domain comprising the amino acid sequence of SEQ ID NO: 24, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 24, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 24; and

a VL domain comprising the amino acid sequence of SEQ ID NO: 28, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 28, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino

acid residues from the amino acid sequence of SEQ ID NO: 28.

87. The multifunctional molecule of any of embodiments 43-73, wherein the antigen
binding domain comprises:

a VH domain comprising the amino acid sequence of SEQ ID NO: 24, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 24, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 24; and

a VL domain comprising the amino acid sequence of SEQ ID NO: 29, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 29, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino

acid residues from the amino acid sequence of SEQ ID NO: 29.

88. The multifunctional molecule of any of embodiments 43-73, wherein the antigen
binding domain comprises:

a VH domain comprising the amino acid sequence of SEQ ID NO: 24, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 24, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 24; and

a VL domain comprising the amino acid sequence of SEQ ID NO: 30, an amino acid

sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
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ID NO: 30, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino

acid residues from the amino acid sequence of SEQ ID NO: 30.

89. The multifunctional molecule of any of embodiments 43-73, wherein the antigen
binding domain comprises:

a VH domain comprising the amino acid sequence of SEQ ID NO: 25, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 25, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 25; and

a VL domain comprising the amino acid sequence of SEQ ID NO: 26, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 26, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 26.

90. The multifunctional molecule of any of embodiments 43-73, wherein the antigen
binding domain comprises:

a VH domain comprising the amino acid sequence of SEQ ID NO: 25, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 25, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 25; and

a VL domain comprising the amino acid sequence of SEQ ID NO: 27, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 27, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino

acid residues from the amino acid sequence of SEQ ID NO: 27.

91. The multifunctional molecule of any of embodiments 43-73, wherein the antigen
binding domain comprises:

a VH domain comprising the amino acid sequence of SEQ ID NO: 25, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 25, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino

acid residues from the amino acid sequence of SEQ ID NO: 25; and
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a VL domain comprising the amino acid sequence of SEQ ID NO: 28, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 28, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino

acid residues from the amino acid sequence of SEQ ID NO: 28.

92. The multifunctional molecule of any of embodiments 43-73, wherein the antigen
binding domain comprises:

a VH domain comprising the amino acid sequence of SEQ ID NO: 25, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 25, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 25; and

a VL domain comprising the amino acid sequence of SEQ ID NO: 29, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 29, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino

acid residues from the amino acid sequence of SEQ ID NO: 29.

93. The multifunctional molecule of any of embodiments 43-73, wherein the antigen
binding domain comprises:

a VH domain comprising the amino acid sequence of SEQ ID NO: 25, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 25, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 25; and

a VL domain comprising the amino acid sequence of SEQ ID NO: 30, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 30, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino

acid residues from the amino acid sequence of SEQ ID NO: 30.

94. The multifunctional molecule of any one of embodiments 1-93, wherein the first
antigen binding domain has a higher affinity for a T cell receptor comprising the TCRBV

antigen, optionally wherein the Kp for the binding between the first antigen binding domain and
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the T cell receptor comprising the TCRBYV antigen is no more than 40%, 30%, 20%, 10%, 1%,
0.1%, or 0.01% of the Kp for the binding between the first antigen binding domain and a T cell

receptor not comprising the TCRBV antigen.

95. The multifunctional molecule of any preceding embodiment, wherein binding of the
first antigen binding domain to the TCRBYV antigen, e.g., on a lymphocyte (e.g., T cell), does not

activate the lymphocyte, e.g., T cell.

96. The multifunctional molecule of any preceding embodiment, wherein binding of the
first antigen binding domain to the TCRBYV antigen, e.g., on a lymphocyte (e.g., T cell), does not
appreciably activate lymphocyte, e.g., T cell, (e.g., as measured by T cell proliferation,
expression of a T cell activation marker (e.g., CD69 or CD25), and/or expression of a cytokine

(e.g., TNFa and IFNy).

97. The multifunctional molecule of any preceding embodiment, wherein the
multifunctional molecule preferentially binds to a lymphocyte comprising the TCRBV antigen
over a lymphocyte not comprising the TCRBV antigen, optionally wherein the binding between
the multifunctional molecule and the lymphocyte comprising the TCRBV antigen is more than
10, 20, 30, 40, or 50-fold greater than the binding between the multifunctional molecule and a
lymphocyte not comprising the TCRBV antigen.

98. The multifunctional molecule of any one of embodiments 1-97, wherein the
multifunctional molecule comprises an immune cell engager chosen from an NK cell engager, a

T cell engager, a B cell engager, a dendritic cell engager, or a macrophage cell engager.

99. The multifunctional molecule of embodiment 98, wherein the immune cell engager

binds to and activates an immune cell, e.g., an effector cell.

100. The multifunctional molecule of embodiment 98, wherein the immune cell engager

binds to, but does not activate, an immune cell, e.g., an effector cell.
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101. The multifunctional molecule of any one of embodiments 98-100, wherein the
immune cell engager is a T cell engager, e.g., a T cell engager that mediates binding to and

activation of a T cell, or a T cell engager that mediates binding to but not activation of a T cell.

102. The multifunctional molecule of embodiment 101, wherein the T cell engager binds
to TCRa, TCRy, TCRC, ICOS, CD28, CD27, HVEM, LIGHT, CD40, 4-1BB, OX40, DR3,
GITR, CD30, TIM1, SLAM, CD2, CD3, or CD226, e.g., the T cell engager is an anti-CD3

antibody molecule.

103. The multifunctional molecule of any one of embodiments 98-100, wherein the
immune cell engager is an NK cell engager, e.g., an NK cell engager that mediates binding to
and activation of an NK cell, or an NK cell engager that mediates binding to but not activation of

an NK cell.

104. The multifunctional molecule of embodiment 103, wherein the NK cell engager is
chosen from an antibody molecule, e.g., an antigen binding domain, or ligand that binds to (e.g.,
activates): NKp30, NKp40, NKp44, NKp46, NKG2D, DNAM1, DAP10, CD16 (e.g., CD16a,
CD16b, or both), CRTAM, CD27, PSGL1, CD96, CD100 (SEMA4D), NKp80, CD244 (also
known as SLAMF4 or 2B4), SLAMF6, SLAMF7, KIR2DS2, KIR2DS4, KIR3DS1, KIR2DS3,
KIR2DSS5, KIR2DS1, CD94, NKG2C, NKG2E, or CD160, e.g., the NK cell engager is an
antibody molecule or ligand that binds to (e.g., activates) NKp30.

105. The multifunctional molecule of embodiment 103, wherein the NK cell engager is

an antibody molecule, e.g., an antigen binding domain.

106. The multifunctional molecule of either of embodiments 104 or 105, wherein the NK

cell engager is capable of engaging an NK cell.
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107. The multifunctional molecule of any one of embodiments 103-106, wherein the NK
cell engager is an antibody molecule, e.g., an antigen binding domain, that binds to NKp30,

NKp46, NKG2D, or CD16.

108. The multifunctional molecule of any preceding embodiment, wherein the
multifunctional molecule:

(i) binds specifically to an epitope of NKp30, NKp46, NKG2D, or CD16, e.g., the same
or similar epitope as the epitope recognized by an anti-NKp30, anti-NKp46, anti-NKG2D, or
anti-CD16 antibody molecule as described herein;

(ii) shows the same or similar binding affinity or specificity, or both, as an anti-NKp30,
anti-NKp46, anti-NKG2D, or anti-CD16 antibody molecule as described herein;

(iii) inhibits, e.g., competitively inhibits, the binding of an anti-NKp30, anti-NKp46, anti-
NKG2D, or anti-CD16 antibody molecule as described herein;

(iv) binds the same or an overlapping epitope with an anti-NKp30, anti-NKp46, anti-
NKG2D, or anti-CD16 antibody molecule as described herein; or

(v) competes for binding, and/or binds the same epitope, with an anti-NKp30, anti-

NKp46, anti-NKG2D, or anti-CD16 antibody molecule as described herein.

109. The multifunctional molecule of any of embodiments 103-108, wherein the anti-
NKp30 or anti-NKp46 antibody molecule comprises one or more CDRs, framework regions,
variable domains, heavy or light chains, or an antigen binding domain chosen from Tables 7-10,

or a sequence substantially identical thereto.

110. The multifunctional molecule of any of embodiments 103-109, wherein the NK cell

engager is an antibody molecule, e.g., an antigen binding domain, that binds to NKp30.
111. The multifunctional molecule of any of embodiments 103-110, wherein lysis of the

lymphocyte, e.g., lymphocyte comprising a TCRBV antigen corresponding to a biased TCRBV
clonotype, is mediated by NKp30.
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112. The multifunctional molecule of any of embodiments 103-111, wherein the
multifunctional molecule does not activate the NK cell when incubated with the NK cell in the

absence of the TCRBYV antigen.

113. The multifunctional molecule of any of embodiments 103-112, wherein the
multifunctional molecule activates the NK cell when the NK cell is a NKp30 expressing NK cell
and when the TCRBV antigen is also present.

114. The multifunctional molecule of any of embodiments 103-113, wherein the
multifunctional molecule does not activate the NK cell when the NK cell is not a NKp30

expressing NK cell and the TCRBYV antigen is also present.

115. The multifunctional molecule of any of embodiments 103-113, wherein the NK cell
engager comprises:

(i) a heavy chain variable region (VH) comprising a heavy chain complementarity
determining region 1 (VHCDR1) amino acid sequence of SEQ ID NO: 6000 (or a sequence with
no more than 1, 2, 3, or 4 mutations, e.g., substitutions, additions, or deletions), a VHCDR2
amino acid sequence of SEQ ID NO: 6001 (or a sequence with no more than 1, 2, 3, or 4
mutations, e.g., substitutions, additions, or deletions), and/or a VHCDR3 amino acid sequence of
SEQ ID NO: 6002 (or a sequence with no more than 1, 2, 3, or 4 mutations, e.g., substitutions,
additions, or deletions), and

(ii) a light chain variable region (VL) comprising a light chain complementarity
determining region 1 (VLCDRI) amino acid sequence of SEQ ID NO: 6063 (or a sequence with
no more than 1, 2, 3, or 4 mutations, e.g., substitutions, additions, or deletions), a VLCDR2
amino acid sequence of SEQ ID NO: 6064 (or a sequence with no more than 1, 2, 3, or 4
mutations, e.g., substitutions, additions, or deletions), and/or a VLCDR3 amino acid sequence of
SEQ ID NO: 6065 (or a sequence with no more than 1, 2, 3, or 4 mutations, e.g., substitutions,

additions, or deletions).

116. The multifunctional molecule of embodiment 115, wherein the NK cell engager

comprises:
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(1) a heavy chain variable region (VH) comprising a heavy chain complementarity
determining region 1 (VHCDR1) amino acid sequence of SEQ ID NO: 6000, a VHCDR2 amino
acid sequence of SEQ ID NO: 6001, and/or a VHCDR3 amino acid sequence of SEQ ID NO:
6002, and

(ii) a light chain variable region (VL) comprising a light chain complementarity
determining region 1 (VLCDRI1) amino acid sequence of SEQ ID NO: 6063, a VLCDR2 amino
acid sequence of SEQ ID NO: 6064, and/or a VLCDR3 amino acid sequence of SEQ ID NO:
6065.

117. The multifunctional molecule of any of embodiments 103-116, wherein the NK cell
engager comprises:

(1) a heavy chain variable region (VH) comprising a heavy chain framework region 1
(VHFWR1) amino acid sequence of SEQ ID NO: 6003 (or a sequence with no more than 1, 2, 3,
4,5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a VHFWR2 amino
acid sequence of SEQ ID NO: 6004 (or a sequence with no more than 1,2, 3,4, 5, or 6
mutations, e.g., substitutions, additions, or deletions, therefrom), a VHFWR3 amino acid
sequence of SEQ ID NO: 6005 (or a sequence with no more than 1, 2, 3, 4, 5, or 6 mutations,
e.g., substitutions, additions, or deletions, therefrom), or a VHFWR4 amino acid sequence of
SEQ ID NO: 6006 (or a sequence with no more than 1, 2, 3, 4, 5, or 6 mutations, e.g.,
substitutions, additions, or deletions, therefrom), and/or

(2) a light chain variable region (VL) comprising a light chain framework region 1
(VLFWRI1) amino acid sequence of SEQ ID NO: 6066 (or a sequence with no more than 1, 2, 3,
4,5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a VLFWR2 amino
acid sequence of SEQ ID NO: 6067 (or a sequence with no more than 1,2, 3,4, 5, 0r 6
mutations, e.g., substitutions, additions, or deletions, therefrom), a VLFWR3 amino acid
sequence of SEQ ID NO: 6068 (or a sequence with no more than 1, 2, 3, 4, 5, or 6 mutations,
e.g., substitutions, additions, or deletions, therefrom), or a VLFWR4 amino acid sequence of
SEQ ID NO: 6069 (or a sequence with no more than 1, 2, 3, 4, 5, or 6 mutations, e.g.,

substitutions, additions, or deletions, therefrom).
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118. The multifunctional molecule of embodiment 117, wherein the NK cell engager
comprises:

(1) a heavy chain variable region (VH) comprising a heavy chain framework region 1
(VHFWR1) amino acid sequence of SEQ ID NO: 6003, a VHFWR2 amino acid sequence of
SEQ ID NO: 6004, a VHFWR3 amino acid sequence of SEQ ID NO: 6005, or a VHFWR4
amino acid sequence of SEQ ID NO: 6006, and

(2) a light chain variable region (VL) comprising a light chain framework region 1
(VLFWR1) amino acid sequence of SEQ ID NO: 6066, a VLFWR2 amino acid sequence of SEQ
ID NO: 6067, a VLFWR3 amino acid sequence of SEQ ID NO: 6068, or a VLFWR4 amino acid
sequence of SEQ ID NO: 6069.

119. The multifunctional molecule of any one of embodiments 103-118, wherein the NK
cell engager comprises:

(i) a VH comprising the amino acid sequence of SEQ ID NO: 6121 (or an amino acid
sequence having at least about 75%, 80%, 85%, 90%, 95%, or 99% sequence identity to SEQ ID
NO: 6121), and/or

(ii) a VL comprising the amino acid sequence of SEQ ID NO: 6135 (or an amino acid
sequence having at least about 93%, 95%, or 99% sequence identity to SEQ ID NO: 6135).

120. The multifunctional molecule of either of embodiments 103-119, wherein the NK
cell engager comprises a heavy chain comprising the amino acid sequence of SEQ ID NOs: 6148
or 6149 (or an amino acid sequence having at least about 75%, 80%, 85%, 90%, 95%, or 99%
sequence identity to SEQ ID NOs: 6148 or 6149).

121. The multifunctional molecule of either of embodiments 103-120, wherein the NK
cell engager comprises a light chain comprising the amino acid sequence of SEQ ID NO: 6150
(or an amino acid sequence having at least about 75%, 80%, 85%, 90%, 95%, or 99% sequence
identity to SEQ ID NO: 6150).

122. The multifunctional molecule of either of embodiments 103-121, wherein the NK

cell engager comprises a heavy chain comprising the amino acid sequence of SEQ ID NOs: 6148
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or 6149 (or an amino acid sequence having at least about 75%, 80%, 85%, 90%, 95%, or 99%
sequence identity to SEQ ID NOs: 6148 or 6149), and a light chain comprising the amino acid
sequence of SEQ ID NO: 6150 (or an amino acid sequence having at least about 75%, 80%,
85%, 90%, 95%, or 99% sequence identity to SEQ ID NO: 6150).

123. The multifunctional molecule of any of embodiments 103-116, wherein the NK cell
engager comprises a heavy chain variable region (VH) comprising a heavy chain framework
region 1 (VHFWR1) amino acid sequence of SEQ ID NO: 6014 (or a sequence with no more
than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
VHFWR2 amino acid sequence of SEQ ID NO: 6015 (or a sequence with no more than 1, 2, 3,
4,5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a VHFWR3 amino
acid sequence of SEQ ID NO: 6016 (or a sequence with no more than 1, 2, 3,4, 5, 0r 6
mutations, e.g., substitutions, additions, or deletions, therefrom), or a VHFWR4 amino acid
sequence of SEQ ID NO: 6017 (or a sequence with no more than 1, 2, 3, 4, 5, or 6 mutations,

e.g., substitutions, additions, or deletions, therefrom).

124. The multifunctional molecule of embodiment 123, wherein the NK cell engager
comprises a heavy chain variable region (VH) comprising a heavy chain framework region 1
(VHFWR1) amino acid sequence of SEQ ID NO: 6014, a VHFWR2 amino acid sequence of
SEQ ID NO: 6015, a VHFWR3 amino acid sequence of SEQ ID NO: 6016, or a VHFWR4
amino acid sequence of SEQ ID NO: 6017.

125. The multifunctional molecule of embodiment 124, wherein the NK cell engager
comprises a VH comprising the amino acid sequence of SEQ ID NO: 6123 (or an amino acid
sequence having at least about 75%, 80%, 85%, 90%, 95%, or 99% sequence identity to SEQ ID
NO: 6123).

126. The multifunctional molecule of any of embodiments 103-116, wherein the NK cell
engager comprises a heavy chain variable region (VH) comprising a heavy chain framework
region 1 (VHFWR1) amino acid sequence of SEQ ID NO: 6018 (or a sequence with no more

than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
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VHFWR2 amino acid sequence of SEQ ID NO: 6019 (or a sequence with no more than 1, 2, 3,
4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a VHFWR3 amino
acid sequence of SEQ ID NO: 6020 (or a sequence with no more than 1, 2, 3,4, 5, 0r 6
mutations, e.g., substitutions, additions, or deletions, therefrom), or a VHFWR4 amino acid
sequence of SEQ ID NO: 6021 (or a sequence with no more than 1, 2, 3, 4, 5, or 6 mutations,

e.g., substitutions, additions, or deletions, therefrom).

127. The multifunctional molecule of embodiment 126, wherein the NK cell engager
comprises a heavy chain variable region (VH) comprising a heavy chain framework region 1
(VHFWR1) amino acid sequence of SEQ ID NO: 6018, a VHFWR2 amino acid sequence of
SEQ ID NO: 6019, a VHFWR3 amino acid sequence of SEQ ID NO: 6020, or a VHFWR4
amino acid sequence of SEQ ID NO: 6021.

128. The multifunctional molecule of embodiment 127, wherein the NK cell engager
comprises a VH comprising the amino acid sequence of SEQ ID NO: 6124 (or an amino acid
sequence having at least about 75%, 80%, 85%, 90%, 95%, or 99% sequence identity to SEQ ID
NO: 6124).

129. The multifunctional molecule of any of embodiments 103-116, wherein the NK cell
engager comprises a heavy chain variable region (VH) comprising a heavy chain framework
region 1 (VHFWR1) amino acid sequence of SEQ ID NO: 6022 (or a sequence with no more
than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
VHFWR?2 amino acid sequence of SEQ ID NO: 6023 (or a sequence with no more than 1, 2, 3,
4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a VHFWR3 amino
acid sequence of SEQ ID NO: 6024 (or a sequence with no more than 1, 2, 3,4, 5, 0r 6
mutations, e.g., substitutions, additions, or deletions, therefrom), or a VHFWR4 amino acid
sequence of SEQ ID NO: 6025 (or a sequence with no more than 1, 2, 3, 4, 5, or 6 mutations,

e.g., substitutions, additions, or deletions, therefrom).

130. The multifunctional molecule of embodiment 129, wherein the NK cell engager

comprises a heavy chain variable region (VH) comprising a heavy chain framework region 1
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(VHFWR1) amino acid sequence of SEQ ID NO: 6022, a VHFWR2 amino acid sequence of
SEQ ID NO: 6023, a VHFWR3 amino acid sequence of SEQ ID NO: 6024, or a VHFWRA4
amino acid sequence of SEQ ID NO: 6025.

131. The multifunctional molecule of embodiment 130, wherein the NK cell engager
comprises a VH comprising the amino acid sequence of SEQ ID NO: 6125 (or an amino acid
sequence having at least about 75%, 80%, 85%, 90%, 95%, or 99% sequence identity to SEQ ID
NO: 6125).

132. The multifunctional molecule of any of embodiments 103-116, wherein the NK cell
engager comprises a heavy chain variable region (VH) comprising a heavy chain framework
region 1 (VHFWR1) amino acid sequence of SEQ ID NO: 6026 (or a sequence with no more
than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
VHFWR2 amino acid sequence of SEQ ID NO: 6027 (or a sequence with no more than 1, 2, 3,
4,5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a VHFWR3 amino
acid sequence of SEQ ID NO: 6028 (or a sequence with no more than 1,2, 3,4, 5, 0r 6
mutations, e.g., substitutions, additions, or deletions, therefrom), or a VHFWR4 amino acid
sequence of SEQ ID NO: 6029 (or a sequence with no more than 1, 2, 3, 4, 5, or 6 mutations,

e.g., substitutions, additions, or deletions, therefrom).

133. The multifunctional molecule of embodiment 132, wherein the NK cell engager
comprises a heavy chain variable region (VH) comprising a heavy chain framework region 1
(VHFWR1) amino acid sequence of SEQ ID NO: 6026, a VHFWR2 amino acid sequence of
SEQ ID NO: 6027, a VHFWR3 amino acid sequence of SEQ ID NO: 6028, or a VHFWR4
amino acid sequence of SEQ ID NO: 6029.

134. The multifunctional molecule of embodiment 133, wherein the NK cell engager
comprises a VH comprising the amino acid sequence of SEQ ID NO: 6126 (or an amino acid
sequence having at least about 75%, 80%, 85%, 90%, 95%, or 99% sequence identity to SEQ ID
NO: 6126).
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135. The multifunctional molecule of any of embodiments 103-116, wherein the NK cell
engager comprises a heavy chain variable region (VH) comprising a heavy chain framework
region 1 (VHFWR1) amino acid sequence of SEQ ID NO: 6030 (or a sequence with no more
than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
VHFWR2 amino acid sequence of SEQ ID NO: 6032 (or a sequence with no more than 1, 2, 3,
4,5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a VHFWR3 amino
acid sequence of SEQ ID NO: 6033 (or a sequence with no more than 1,2, 3,4, 5, or 6
mutations, e.g., substitutions, additions, or deletions, therefrom), or a VHFWR4 amino acid
sequence of SEQ ID NO: 6034 (or a sequence with no more than 1, 2, 3, 4, 5, or 6 mutations,

e.g., substitutions, additions, or deletions, therefrom).

136. The multifunctional molecule of embodiment 135, wherein the NK cell engager
comprises a heavy chain variable region (VH) comprising a heavy chain framework region 1
(VHFWR1) amino acid sequence of SEQ ID NO: 6030, a VHFWR2 amino acid sequence of
SEQ ID NO: 6032, a VHFWR3 amino acid sequence of SEQ ID NO: 6033, or a VHFWR4
amino acid sequence of SEQ ID NO: 6034.

137. The multifunctional molecule of embodiment 136, wherein the NK cell engager
comprises a VH comprising the amino acid sequence of SEQ ID NO: 6127 (or an amino acid
sequence having at least about 75%, 80%, 85%, 90%, 95%, or 99% sequence identity to SEQ ID
NO: 6127).

138. The multifunctional molecule of any of embodiments 103-116, wherein the NK cell
engager comprises a heavy chain variable region (VH) comprising a heavy chain framework
region 1 (VHFWR1) amino acid sequence of SEQ ID NO: 6035 (or a sequence with no more
than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
VHFWR2 amino acid sequence of SEQ ID NO: 6036 (or a sequence with no more than 1, 2, 3,
4,5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a VHFWR3 amino
acid sequence of SEQ ID NO: 6037 (or a sequence with no more than 1,2, 3,4, 5, 0r 6

mutations, e.g., substitutions, additions, or deletions, therefrom), or a VHFWR4 amino acid
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sequence of SEQ ID NO: 6038 (or a sequence with no more than 1, 2, 3, 4, 5, or 6 mutations,

e.g., substitutions, additions, or deletions, therefrom).

139. The multifunctional molecule of embodiment 138, wherein the NK cell engager
comprises a heavy chain variable region (VH) comprising a heavy chain framework region 1
(VHFWR1) amino acid sequence of SEQ ID NO: 6035, a VHFWR2 amino acid sequence of
SEQ ID NO: 6036, a VHFWR3 amino acid sequence of SEQ ID NO: 6037, or a VHFWR4
amino acid sequence of SEQ ID NO: 6038.

140. The multifunctional molecule of embodiment 139, wherein the NK cell engager
comprises a VH comprising the amino acid sequence of SEQ ID NO: 6128 (or an amino acid
sequence having at least about 75%, 80%, 85%, 90%, 95%, or 99% sequence identity to SEQ ID
NO: 6128).

141. The multifunctional molecule of any of embodiments 103-116 or 123-140, wherein
the NK cell engager comprises a light chain variable region (VL) comprising a light chain
framework region 1 (VLFWR1) amino acid sequence of SEQ ID NO: 6077 (or a sequence with
no more than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
VLFWR?2 amino acid sequence of SEQ ID NO: 6078 (or a sequence with no more than 1, 2, 3, 4,
5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a VLFWR3 amino acid
sequence of SEQ ID NO: 6079 (or a sequence with no more than 1, 2, 3, 4, 5, or 6 mutations,
e.g., substitutions, additions, or deletions, therefrom), or a VLFWR4 amino acid sequence of
SEQ ID NO: 6080 (or a sequence with no more than 1, 2, 3, 4, 5, or 6 mutations, e.g.,

substitutions, additions, or deletions, therefrom).

142. The multifunctional molecule of embodiment 141, wherein the NK cell engager
comprises a light chain variable region (VL) comprising a light chain framework region 1
(VLFWRI1) amino acid sequence of SEQ ID NO: 6077, a VLFWR2 amino acid sequence of SEQ
ID NO: 6078, a VLFWR3 amino acid sequence of SEQ ID NO: 6079, or a VLFWR4 amino acid
sequence of SEQ ID NO: 6080.
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143. The multifunctional molecule of embodiment 142, wherein the NK cell engager
comprises a VL comprising the amino acid sequence of SEQ ID NO: 6137 (or an amino acid

sequence having at least about 93%, 95%, or 99% sequence identity to SEQ ID NO: 6137).

144. The multifunctional molecule of any of embodiments 103-116 or 123-140, wherein
the NK cell engager comprises a light chain variable region (VL) comprising a light chain
framework region 1 (VLFWR1) amino acid sequence of SEQ ID NO: 6081 (or a sequence with
no more than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
VLFWR?2 amino acid sequence of SEQ ID NO: 6082 (or a sequence with no more than 1, 2, 3, 4,
5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a VLFWR3 amino acid
sequence of SEQ ID NO: 6083 (or a sequence with no more than 1, 2, 3, 4, 5, or 6 mutations,
e.g., substitutions, additions, or deletions, therefrom), or a VLFWR4 amino acid sequence of
SEQ ID NO: 6084 (or a sequence with no more than 1, 2, 3, 4, 5, or 6 mutations, e.g.,

substitutions, additions, or deletions, therefrom).

145. The multifunctional molecule of embodiment 144, wherein the NK cell engager
comprises a light chain variable region (VL) comprising a light chain framework region 1
(VLFWR1) amino acid sequence of SEQ ID NO: 6081, a VLFWR2 amino acid sequence of SEQ
ID NO: 6082, a VLFWR3 amino acid sequence of SEQ ID NO: 6083, or a VLFWR4 amino acid
sequence of SEQ ID NO: 6084.

146. The multifunctional molecule of embodiment 145, wherein the NK cell engager
comprises a VL comprising the amino acid sequence of SEQ ID NO: 6138 (or an amino acid

sequence having at least about 93%, 95%, or 99% sequence identity to SEQ ID NO: 6138).

147. The multifunctional molecule of any of embodiments 103-116 or 123-140, wherein
the NK cell engager comprises a light chain variable region (VL) comprising a light chain
framework region 1 (VLFWR1) amino acid sequence of SEQ ID NO: 6085 (or a sequence with
no more than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
VLFWR?2 amino acid sequence of SEQ ID NO: 6086 (or a sequence with no more than 1, 2, 3, 4,
5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a VLFWR3 amino acid

sequence of SEQ ID NO: 6087 (or a sequence with no more than 1, 2, 3, 4, 5, or 6 mutations,
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e.g., substitutions, additions, or deletions, therefrom), or a VLFWR4 amino acid sequence of
SEQ ID NO: 6088 (or a sequence with no more than 1, 2, 3, 4, 5, or 6 mutations, e.g.,

substitutions, additions, or deletions, therefrom).

148. The multifunctional molecule of embodiment 147, wherein the NK cell engager
comprises a light chain variable region (VL) comprising a light chain framework region 1
(VLFWRI1) amino acid sequence of SEQ ID NO: 6085, a VLFWR2 amino acid sequence of SEQ
ID NO: 6086, a VLFWR3 amino acid sequence of SEQ ID NO: 6087, or a VLFWR4 amino acid
sequence of SEQ ID NO: 6088.

149. The multifunctional molecule of embodiment 148, wherein the NK cell engager
comprises a VL comprising the amino acid sequence of SEQ ID NO: 6139 (or an amino acid

sequence having at least about 93%, 95%, or 99% sequence identity to SEQ ID NO: 6139).

150. The multifunctional molecule of any of embodiments 103-116 or 123-140, wherein
the NK cell engager comprises a light chain variable region (VL) comprising a light chain
framework region 1 (VLFWR1) amino acid sequence of SEQ ID NO: 6089 (or a sequence with
no more than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
VLFWR?2 amino acid sequence of SEQ ID NO: 6090 (or a sequence with no more than 1, 2, 3, 4,
5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a VLFWR3 amino acid
sequence of SEQ ID NO: 6091 (or a sequence with no more than 1, 2, 3, 4, 5, or 6 mutations,
e.g., substitutions, additions, or deletions, therefrom), or a VLFWR4 amino acid sequence of
SEQ ID NO: 6092 (or a sequence with no more than 1, 2, 3, 4, 5, or 6 mutations, e.g.,

substitutions, additions, or deletions, therefrom).

151. The multifunctional molecule of embodiment 150, wherein the NK cell engager
comprises a light chain variable region (VL) comprising a light chain framework region 1
(VLFWRI1) amino acid sequence of SEQ ID NO: 6089, a VLFWR2 amino acid sequence of SEQ
ID NO: 6090, a VLFWR3 amino acid sequence of SEQ ID NO: 6091, or a VLFWR4 amino acid
sequence of SEQ ID NO: 6092.
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152. The multifunctional molecule of embodiment 151, wherein the NK cell engager
comprises a VL comprising the amino acid sequence of SEQ ID NO: 6140 (or an amino acid

sequence having at least about 93%, 95%, or 99% sequence identity to SEQ ID NO: 6140).

153. The multifunctional molecule of any of embodiments 103-116 or 123-140, wherein
the NK cell engager comprises a light chain variable region (VL) comprising a light chain
framework region 1 (VLFWR1) amino acid sequence of SEQ ID NO: 6093 (or a sequence with
no more than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
VLFWR?2 amino acid sequence of SEQ ID NO: 6094 (or a sequence with no more than 1, 2, 3, 4,
5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a VLFWR3 amino acid
sequence of SEQ ID NO: 6095 (or a sequence with no more than 1, 2, 3, 4, 5, or 6 mutations,
e.g., substitutions, additions, or deletions, therefrom), or a VLFWR4 amino acid sequence of
SEQ ID NO: 6096 (or a sequence with no more than 1, 2, 3, 4, 5, or 6 mutations, e.g.,

substitutions, additions, or deletions, therefrom).

154. The multifunctional molecule of embodiment 153, wherein the NK cell engager
comprises a light chain variable region (VL) comprising a light chain framework region 1
(VLFWR1) amino acid sequence of SEQ ID NO: 6093, a VLFWR2 amino acid sequence of SEQ
ID NO: 6094, a VLFWR3 amino acid sequence of SEQ ID NO: 6095, or a VLFWR4 amino acid
sequence of SEQ ID NO: 6096.

155. The multifunctional molecule of embodiment 154, wherein the NK cell engager
comprises a VL comprising the amino acid sequence of SEQ ID NO: 6141 (or an amino acid

sequence having at least about 93%, 95%, or 99% sequence identity to SEQ ID NO: 6141).

156. The multifunctional molecule of any of embodiments 103-114, wherein the NK cell
engager comprises:

(1) a heavy chain variable region (VH) comprising a heavy chain complementarity
determining region 1 (VHCDR1) amino acid sequence of SEQ ID NO: 6007 (or a sequence with
no more than 1, 2, 3, or 4 mutations, e.g., substitutions, additions, or deletions), a VHCDR2

amino acid sequence of SEQ ID NO: 6008 (or a sequence with no more than 1, 2, 3, or 4
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mutations, e.g., substitutions, additions, or deletions), and/or a VHCDR3 amino acid sequence of
SEQ ID NO: 6009 (or a sequence with no more than 1, 2, 3, or 4 mutations, e.g., substitutions,
additions, or deletions), and

(i) a light chain variable region (VL) comprising a light chain complementarity
determining region 1 (VLCDRI1) amino acid sequence of SEQ ID NO: 6070 (or a sequence with
no more than 1, 2, 3, or 4 mutations, e.g., substitutions, additions, or deletions), a VLCDR2
amino acid sequence of SEQ ID NO: 6071 (or a sequence with no more than 1, 2, 3, or 4
mutations, e.g., substitutions, additions, or deletions), and/or a VLCDR3 amino acid sequence of
SEQ ID NO: 6072 (or a sequence with no more than 1, 2, 3, or 4 mutations, e.g., substitutions,

additions, or deletions).

157. The multifunctional molecule of embodiment 156, wherein the NK cell engager
comprises:

(i) a heavy chain variable region (VH) comprising a heavy chain complementarity
determining region 1 (VHCDR1) amino acid sequence of SEQ ID NO: 6007, a VHCDR?2 amino
acid sequence of SEQ ID NO: 6008, and/or a VHCDR3 amino acid sequence of SEQ ID NO:
6009, and

(ii) a light chain variable region (VL) comprising a light chain complementarity
determining region 1 (VLCDRI1) amino acid sequence of SEQ ID NO: 6070, a VLCDR2 amino
acid sequence of SEQ ID NO: 6071, and/or a VLCDR3 amino acid sequence of SEQ ID NO:
6072.

158. The multifunctional molecule of any of embodiments 103-114, 156, or 157, wherein
the NK cell engager comprises:

(1) a heavy chain variable region (VH) comprising a heavy chain framework region 1
(VHFWR1) amino acid sequence of SEQ ID NO: 6010 (or a sequence with no more than 1, 2, 3,
4,5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a VHFWR2 amino
acid sequence of SEQ ID NO: 6011 (or a sequence with no more than 1, 2, 3,4, 5, 0r 6
mutations, e.g., substitutions, additions, or deletions, therefrom), a VHFWR3 amino acid
sequence of SEQ ID NO: 6012 (or a sequence with no more than 1, 2, 3, 4, 5, or 6 mutations,

e.g., substitutions, additions, or deletions, therefrom), or a VHFWR4 amino acid sequence of
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SEQ ID NO: 6013 (or a sequence with no more than 1, 2, 3, 4, 5, or 6 mutations, e.g.,
substitutions, additions, or deletions, therefrom), and/or

(2) a light chain variable region (VL) comprising a light chain framework region 1
(VLFWRI1) amino acid sequence of SEQ ID NO: 6073 (or a sequence with no more than 1, 2, 3,
4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a VLFWR2 amino
acid sequence of SEQ ID NO: 6074 (or a sequence with no more than 1, 2, 3,4, 5, 0r 6
mutations, e.g., substitutions, additions, or deletions, therefrom), a VLFWR3 amino acid
sequence of SEQ ID NO: 6075 (or a sequence with no more than 1, 2, 3, 4, 5, or 6 mutations,
e.g., substitutions, additions, or deletions, therefrom), or a VLFWR4 amino acid sequence of
SEQ ID NO: 6076 (or a sequence with no more than 1, 2, 3, 4, 5, or 6 mutations, e.g.,

substitutions, additions, or deletions, therefrom).

159. The multifunctional molecule of embodiment 158, wherein the NK cell engager
comprises:

(1) a heavy chain variable region (VH) comprising a heavy chain framework region 1
(VHFWR1) amino acid sequence of SEQ ID NO: 6010, a VHFWR2 amino acid sequence of
SEQ ID NO: 6011, a VHFWR3 amino acid sequence of SEQ ID NO: 6012, or a VHFWR4
amino acid sequence of SEQ ID NO: 6013, and

(3) a light chain variable region (VL) comprising a light chain framework region 1
(VLFWRI1) amino acid sequence of SEQ ID NO: 6073, a VLFWR2 amino acid sequence of SEQ
ID NO: 6074, a VLFWR3 amino acid sequence of SEQ ID NO: 6075, or a VLFWR4 amino acid
sequence of SEQ ID NO: 6076.

160. The multifunctional molecule of any one of embodiments 103-114 or 156-159,
wherein the NK cell engager comprises:

(i) a VH comprising the amino acid sequence of SEQ ID NO: 6122 (or an amino acid
sequence having at least about 75%, 80%, 85%, 90%, 95%, or 99% sequence identity to SEQ ID
NO: 6122), and/or

(ii) a VL comprising the amino acid sequence of SEQ ID NO: 6136 (or an amino acid
sequence having at least about 93%, 95%, or 99% sequence identity to SEQ ID NO: 6136).
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161. The multifunctional molecule of any of embodiments 103-114 or 156-160, wherein
the NK cell engager comprises a heavy chain comprising the amino acid sequence of SEQ ID
NOs: 6151 or 6152 (or an amino acid sequence having at least about 75%, 80%, 85%, 90%,
95%, or 99% sequence identity to SEQ ID NOs: 6151 or 6152).

162. The multifunctional molecule of any of embodiments 103-114 or 156-161, wherein
the NK cell engager comprises a light chain comprising the amino acid sequence of SEQ ID NO:
6153 (or an amino acid sequence having at least about 75%, 80%, 85%, 90%, 95%, or 99%
sequence identity to SEQ ID NO: 6153).

163. The multifunctional molecule of any of embodiments 103-114 or 156-162, wherein
the NK cell engager comprises a heavy chain comprising the amino acid sequence of SEQ ID
NOs: 6151 or 6152 (or an amino acid sequence having at least about 75%, 80%, 85%, 90%,
95%., or 99% sequence identity to SEQ ID NOs: 6151 or 6152), and a light chain comprising the
amino acid sequence of SEQ ID NO: 6153 (or an amino acid sequence having at least about

75%, 80%, 85%, 90%, 95%, or 99% sequence identity to SEQ ID NO: 6153).

164. The multifunctional molecule of any of embodiments 103-114, 156, or 157, wherein
the NK cell engager comprises a heavy chain variable region (VH) comprising a heavy chain
framework region 1 (VHFWR1) amino acid sequence of SEQ ID NO: 6039 (or a sequence with
no more than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
VHFWR2 amino acid sequence of SEQ ID NO: 6040 (or a sequence with no more than 1, 2, 3,
4,5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a VHFWR3 amino
acid sequence of SEQ ID NO: 6041 (or a sequence with no more than 1,2, 3,4, 5,0r 6
mutations, e.g., substitutions, additions, or deletions, therefrom), or a VHFWR4 amino acid
sequence of SEQ ID NO: 6042 (or a sequence with no more than 1, 2, 3, 4, 5, or 6 mutations,

e.g., substitutions, additions, or deletions, therefrom).

165. The multifunctional molecule of embodiment 164, wherein the NK cell engager
comprises a heavy chain variable region (VH) comprising a heavy chain framework region 1

(VHFWR1) amino acid sequence of SEQ ID NO: 6039, a VHFWR2 amino acid sequence of
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SEQ ID NO: 6040, a VHFWR3 amino acid sequence of SEQ ID NO: 6041, or a VHFWR4
amino acid sequence of SEQ ID NO: 6042.

166. The multifunctional molecule of embodiment 165, wherein the NK cell engager
comprises a VH comprising the amino acid sequence of SEQ ID NO: 6129 (or an amino acid
sequence having at least about 75%, 80%, 85%, 90%, 95%, or 99% sequence identity to SEQ ID
NO: 6129).

167. The multifunctional molecule of any of embodiments 103-114, 156, or 157, wherein
the NK cell engager comprises a heavy chain variable region (VH) comprising a heavy chain
framework region 1 (VHFWR1) amino acid sequence of SEQ ID NO: 6043 (or a sequence with
no more than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
VHFWR2 amino acid sequence of SEQ ID NO: 6044 (or a sequence with no more than 1, 2, 3,
4,5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a VHFWR3 amino
acid sequence of SEQ ID NO: 6045 (or a sequence with no more than 1,2, 3,4, 5, or 6
mutations, e.g., substitutions, additions, or deletions, therefrom), or a VHFWR4 amino acid
sequence of SEQ ID NO: 6046 (or a sequence with no more than 1, 2, 3, 4, 5, or 6 mutations,

e.g., substitutions, additions, or deletions, therefrom).

168. The multifunctional molecule of embodiment 167, wherein the NK cell engager
comprises a heavy chain variable region (VH) comprising a heavy chain framework region 1
(VHFWR1) amino acid sequence of SEQ ID NO: 6043, a VHFWR2 amino acid sequence of
SEQ ID NO: 6044, a VHFWR3 amino acid sequence of SEQ ID NO: 6045, or a VHFWR4
amino acid sequence of SEQ ID NO: 6046.

169. The multifunctional molecule of embodiment 168, wherein the NK cell engager
comprises a VH comprising the amino acid sequence of SEQ ID NO: 6130 (or an amino acid
sequence having at least about 75%, 80%, 85%, 90%, 95%, or 99% sequence identity to SEQ ID
NO: 6130).
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170. The multifunctional molecule of any of embodiments 103-114, 156, or 157, wherein
the NK cell engager comprises a heavy chain variable region (VH) comprising a heavy chain
framework region 1 (VHFWR1) amino acid sequence of SEQ ID NO: 6047 (or a sequence with
no more than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
VHFWR2 amino acid sequence of SEQ ID NO: 6048 (or a sequence with no more than 1, 2, 3,
4,5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a VHFWR3 amino
acid sequence of SEQ ID NO: 6049 (or a sequence with no more than 1,2, 3,4, 5, or 6
mutations, e.g., substitutions, additions, or deletions, therefrom), or a VHFWR4 amino acid
sequence of SEQ ID NO: 6050 (or a sequence with no more than 1, 2, 3, 4, 5, or 6 mutations,

e.g., substitutions, additions, or deletions, therefrom).

171. The multifunctional molecule of embodiment 170, wherein the NK cell engager
comprises a heavy chain variable region (VH) comprising a heavy chain framework region 1
(VHFWR1) amino acid sequence of SEQ ID NO: 6047, a VHFWR2 amino acid sequence of
SEQ ID NO: 6048, a VHFWR3 amino acid sequence of SEQ ID NO: 6049, or a VHFWR4
amino acid sequence of SEQ ID NO: 6050.

172. The multifunctional molecule of embodiment 171, wherein the NK cell engager
comprises a VH comprising the amino acid sequence of SEQ ID NO: 6131 (or an amino acid
sequence having at least about 75%, 80%, 85%, 90%, 95%, or 99% sequence identity to SEQ ID
NO: 6131).

173. The multifunctional molecule of any of embodiments 103-114, 156, or 157, wherein
the NK cell engager comprises a heavy chain variable region (VH) comprising a heavy chain
framework region 1 (VHFWR1) amino acid sequence of SEQ ID NO: 6051 (or a sequence with
no more than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
VHFWR2 amino acid sequence of SEQ ID NO: 6052 (or a sequence with no more than 1, 2, 3,
4,5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a VHFWR3 amino
acid sequence of SEQ ID NO: 6053 (or a sequence with no more than 1,2, 3,4, 5, 0r 6

mutations, e.g., substitutions, additions, or deletions, therefrom), or a VHFWR4 amino acid
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sequence of SEQ ID NO: 6054 (or a sequence with no more than 1, 2, 3, 4, 5, or 6 mutations,

e.g., substitutions, additions, or deletions, therefrom).

174. The multifunctional molecule of embodiment 173, wherein the NK cell engager
comprises a heavy chain variable region (VH) comprising a heavy chain framework region 1
(VHFWR1) amino acid sequence of SEQ ID NO: 6051, a VHFWR2 amino acid sequence of
SEQ ID NO: 6052, a VHFWR3 amino acid sequence of SEQ ID NO: 6053, or a VHFWR4
amino acid sequence of SEQ ID NO: 6054.

175. The multifunctional molecule of embodiment 174, wherein the NK cell engager
comprises a VH comprising the amino acid sequence of SEQ ID NO: 6132 (or an amino acid
sequence having at least about 75%, 80%, 85%, 90%, 95%, or 99% sequence identity to SEQ ID
NO: 6132).

176. The multifunctional molecule of any of embodiments 103-114, 156, or 157, wherein
the NK cell engager comprises a heavy chain variable region (VH) comprising a heavy chain
framework region 1 (VHFWR1) amino acid sequence of SEQ ID NO: 6055 (or a sequence with
no more than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
VHFWR2 amino acid sequence of SEQ ID NO: 6056 (or a sequence with no more than 1, 2, 3,
4,5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a VHFWR3 amino
acid sequence of SEQ ID NO: 6057 (or a sequence with no more than 1,2, 3,4, 5, 0r 6
mutations, e.g., substitutions, additions, or deletions, therefrom), or a VHFWR4 amino acid
sequence of SEQ ID NO: 6058 (or a sequence with no more than 1, 2, 3, 4, 5, or 6 mutations,

e.g., substitutions, additions, or deletions, therefrom).

177. The multifunctional molecule of embodiment 176, wherein the NK cell engager
comprises a heavy chain variable region (VH) comprising a heavy chain framework region 1
(VHFWR1) amino acid sequence of SEQ ID NO: 6055, a VHFWR2 amino acid sequence of
SEQ ID NO: 6056, a VHFWR3 amino acid sequence of SEQ ID NO: 6057, or a VHFWRA4
amino acid sequence of SEQ ID NO: 6058.
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178. The multifunctional molecule of embodiment 177, wherein the NK cell engager
comprises a VH comprising the amino acid sequence of SEQ ID NO: 6133 (or an amino acid
sequence having at least about 75%, 80%, 85%, 90%, 95%, or 99% sequence identity to SEQ ID
NO: 6133).

179. The multifunctional molecule of any of embodiments 103-114, 156, or 157, wherein
the NK cell engager comprises a heavy chain variable region (VH) comprising a heavy chain
framework region 1 (VHFWR1) amino acid sequence of SEQ ID NO: 6059 (or a sequence with
no more than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
VHFWR2 amino acid sequence of SEQ ID NO: 6060 (or a sequence with no more than 1, 2, 3,
4,5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a VHFWR3 amino
acid sequence of SEQ ID NO: 6061 (or a sequence with no more than 1, 2, 3,4, 5, 0r 6
mutations, e.g., substitutions, additions, or deletions, therefrom), or a VHFWR4 amino acid
sequence of SEQ ID NO: 6062 (or a sequence with no more than 1, 2, 3, 4, 5, or 6 mutations,

e.g., substitutions, additions, or deletions, therefrom).

180. The multifunctional molecule of embodiment 179, wherein the NK cell engager
comprises a heavy chain variable region (VH) comprising a heavy chain framework region 1
(VHFWR1) amino acid sequence of SEQ ID NO: 6059, a VHFWR2 amino acid sequence of
SEQ ID NO: 6060, a VHFWR3 amino acid sequence of SEQ ID NO: 6061, or a VHFWR4
amino acid sequence of SEQ ID NO: 6062.

181. The multifunctional molecule of embodiment 180, wherein the NK cell engager
comprises a VH comprising the amino acid sequence of SEQ ID NO: 6134 (or an amino acid
sequence having at least about 75%, 80%, 85%, 90%, 95%, or 99% sequence identity to SEQ ID
NO: 6134).

182. The multifunctional molecule of any of embodiments 103-114, 156, 157, or 164-
181, wherein the NK cell engager comprises a light chain variable region (VL) comprising a
light chain framework region 1 (VLFWRI1) amino acid sequence of SEQ ID NO: 6097 (or a

sequence with no more than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or
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deletions, therefrom), a VLFWR?2 amino acid sequence of SEQ ID NO: 6098 (or a sequence with
no more than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
VLFWR3 amino acid sequence of SEQ ID NO: 6099 (or a sequence with no more than 1, 2, 3, 4,
5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), or a VLFWR4 amino
acid sequence of SEQ ID NO: 6100 (or a sequence with no more than 1,2, 3,4, 5, 0r 6

mutations, e.g., substitutions, additions, or deletions, therefrom).

183. The multifunctional molecule of embodiment 182, wherein the NK cell engager
comprises a light chain variable region (VL) comprising a light chain framework region 1
(VLFWR1) amino acid sequence of SEQ ID NO: 6097, a VLFWR2 amino acid sequence of SEQ
ID NO: 6098, a VLFWR3 amino acid sequence of SEQ ID NO: 6099, or a VLFWR4 amino acid
sequence of SEQ ID NO: 6100.

184. The multifunctional molecule of embodiment 183, wherein the NK cell engager
comprises a VL comprising the amino acid sequence of SEQ ID NO: 6142 (or an amino acid

sequence having at least about 93%, 95%, or 99% sequence identity to SEQ ID NO: 6142).

185. The multifunctional molecule of any of embodiments 103-114, 156, 157, or 164-
181, wherein the NK cell engager comprises a light chain variable region (VL) comprising a
light chain framework region 1 (VLFWRI1) amino acid sequence of SEQ ID NO: 6101 (or a
sequence with no more than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or
deletions, therefrom), a VLFWR?2 amino acid sequence of SEQ ID NO: 6102 (or a sequence with
no more than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
VLFWR3 amino acid sequence of SEQ ID NO: 6103 (or a sequence with no more than 1, 2, 3, 4,
5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), or a VLFWR4 amino
acid sequence of SEQ ID NO: 6104 (or a sequence with no more than 1,2, 3,4, 5, or 6

mutations, e.g., substitutions, additions, or deletions, therefrom).

186. The multifunctional molecule of embodiment 185, wherein the NK cell engager
comprises a light chain variable region (VL) comprising a light chain framework region 1

(VLFWRI1) amino acid sequence of SEQ ID NO: 6101, a VLFWR2 amino acid sequence of SEQ
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ID NO: 6102, a VLFWR3 amino acid sequence of SEQ ID NO: 6103, or a VLFWR4 amino acid
sequence of SEQ ID NO: 6104.

187. The multifunctional molecule of embodiment 186, wherein the NK cell engager
comprises a VL comprising the amino acid sequence of SEQ ID NO: 6143 (or an amino acid

sequence having at least about 93%, 95%, or 99% sequence identity to SEQ ID NO: 6143).

188. The multifunctional molecule of any of embodiments 103-114, 156, 157, or 164-
181, wherein the NK cell engager comprises a light chain variable region (VL) comprising a
light chain framework region 1 (VLFWR1) amino acid sequence of SEQ ID NO: 6105 (or a
sequence with no more than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or
deletions, therefrom), a VLFWR?2 amino acid sequence of SEQ ID NO: 6106 (or a sequence with
no more than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
VLFWR3 amino acid sequence of SEQ ID NO: 6107 (or a sequence with no more than 1, 2, 3, 4,
5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), or a VLFWR4 amino
acid sequence of SEQ ID NO: 6108 (or a sequence with no more than 1,2, 3,4, 5,0r 6

mutations, e.g., substitutions, additions, or deletions, therefrom).

189. The multifunctional molecule of embodiment 188, wherein the NK cell engager
comprises a light chain variable region (VL) comprising a light chain framework region 1
(VLFWR1) amino acid sequence of SEQ ID NO: 6105, a VLFWR2 amino acid sequence of SEQ
ID NO: 6106, a VLFWR3 amino acid sequence of SEQ ID NO: 6107, or a VLFWR4 amino acid
sequence of SEQ ID NO: 6108.

190. The multifunctional molecule of embodiment 189, wherein the NK cell engager
comprises a VL comprising the amino acid sequence of SEQ ID NO: 6144 (or an amino acid

sequence having at least about 93%, 95%, or 99% sequence identity to SEQ ID NO: 6144).

191. The multifunctional molecule of any of embodiments 103-114, 156, 157, or 164-
181, wherein the NK cell engager comprises a light chain variable region (VL) comprising a

light chain framework region 1 (VLFWR1) amino acid sequence of SEQ ID NO: 6109 (or a
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sequence with no more than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or
deletions, therefrom), a VLFWR?2 amino acid sequence of SEQ ID NO: 6110 (or a sequence with
no more than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
VLFWR3 amino acid sequence of SEQ ID NO: 6111 (or a sequence with no more than 1, 2, 3, 4,
5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), or a VLFWR4 amino
acid sequence of SEQ ID NO: 6112 (or a sequence with no more than 1, 2, 3,4, 5, 0r 6
mutations, e.g., substitutions, additions, or deletions, therefrom).

192. The multifunctional molecule of embodiment 191, wherein the NK cell engager
comprises a light chain variable region (VL) comprising a light chain framework region 1
(VLFWR1) amino acid sequence of SEQ ID NO: 6109, a VLFWR2 amino acid sequence of SEQ
ID NO: 6110, a VLFWR3 amino acid sequence of SEQ ID NO: 6111, or a VLFWR4 amino acid
sequence of SEQ ID NO: 6112.

193. The multifunctional molecule of embodiments 192, wherein the NK cell engager
comprises a VL comprising the amino acid sequence of SEQ ID NO: 6145 (or an amino acid

sequence having at least about 93%, 95%, or 99% sequence identity to SEQ ID NO: 6145).

194. The multifunctional molecule of any of embodiments 103-114, 156, 157, or 164-
181, wherein the NK cell engager comprises a light chain variable region (VL) comprising a
light chain framework region 1 (VLFWRI1) amino acid sequence of SEQ ID NO: 6113 (or a
sequence with no more than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or
deletions, therefrom), a VLFWR?2 amino acid sequence of SEQ ID NO: 6114 (or a sequence with
no more than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
VLFWR3 amino acid sequence of SEQ ID NO: 6115 (or a sequence with no more than 1, 2, 3, 4,
5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), or a VLFWR4 amino
acid sequence of SEQ ID NO: 6116 (or a sequence with no more than 1,2, 3,4, 5, or 6

mutations, e.g., substitutions, additions, or deletions, therefrom).

195. The multifunctional molecule of embodiment 194, wherein the NK cell engager
comprises a light chain variable region (VL) comprising a light chain framework region 1

(VLFWRI1) amino acid sequence of SEQ ID NO: 6113, a VLFWR2 amino acid sequence of SEQ
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ID NO: 6114, a VLFWR3 amino acid sequence of SEQ ID NO: 6115, or a VLFWR4 amino acid
sequence of SEQ ID NO: 6116.

196. The multifunctional molecule of embodiment 195, wherein the NK cell engager
comprises a VL comprising the amino acid sequence of SEQ ID NO: 6146 (or an amino acid

sequence having at least about 93%, 95%, or 99% sequence identity to SEQ ID NO: 6146).

197. The multifunctional molecule of any of embodiments 103-114, 156, 157, or 164-
181, wherein the NK cell engager comprises a light chain variable region (VL) comprising a
light chain framework region 1 (VLFWR1) amino acid sequence of SEQ ID NO: 6117 (or a
sequence with no more than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or
deletions, therefrom), a VLFWR?2 amino acid sequence of SEQ ID NO: 6118 (or a sequence with
no more than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
VLFWR3 amino acid sequence of SEQ ID NO: 6119 (or a sequence with no more than 1, 2, 3, 4,
5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), or a VLFWR4 amino
acid sequence of SEQ ID NO: 6120 (or a sequence with no more than 1,2, 3,4, 5, 0r 6

mutations, e.g., substitutions, additions, or deletions, therefrom).

198. The multifunctional molecule of embodiment 197, wherein the NK cell engager
comprises a light chain variable region (VL) comprising a light chain framework region 1
(VLFWR1) amino acid sequence of SEQ ID NO: 6117, a VLFWR2 amino acid sequence of SEQ
ID NO: 6118, a VLFWR3 amino acid sequence of SEQ ID NO: 6119, or a VLFWR4 amino acid
sequence of SEQ ID NO: 6120.

199. The multifunctional molecule of embodiment 198, wherein the NK cell engager
comprises a VL comprising the amino acid sequence of SEQ ID NO: 6147 (or an amino acid

sequence having at least about 93%, 95%, or 99% sequence identity to SEQ ID NO: 6147).

200. The multifunctional molecule of any of embodiments 103-106, wherein the NK cell

engager is an antibody molecule, e.g., an antigen binding domain, that binds to NKp46.
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201. The multifunctional molecule of embodiment 200, wherein lysis of the lymphoma

cell is mediated by NKp46.

202. The multifunctional molecule of either of embodiments 200 or 201, wherein the
multifunctional molecule does not activate the NK cell when incubated with the NK cell in the
absence of the TCRBYV antigen (e.g., a TCRBV antigen corresponding to a biased TCRBV
clonotype).

203. The multifunctional molecule of any one of embodiments 200-202, wherein the
multifunctional molecule activates the NK cell when the NK cell is a NKp46 expressing NK cell
and the TCRBYV antigen (e.g., a TCRBYV antigen corresponding to a biased TCRBV clonotype) is

also present.

204. The multifunctional molecule of any one of embodiments 200-203, wherein the
multifunctional molecule does not activate the NK cell when the NK cell is not a NKp46
expressing NK cell and the TCRBYV antigen (e.g., a TCRBV antigen corresponding to a biased
TCRBYV clonotype) is also present.

205. The multifunctional molecule of any one of embodiments 200-204, wherein the NK
cell engager comprises a VH comprising the amino acid sequence of SEQ ID NO: 6182 (or an
amino acid sequence having at least about 75%, 80%, 85%, 90%, 95%, or 99% sequence identity
to SEQ ID NO: 6182).

206. The multifunctional molecule of any one of embodiments 200-205, wherein the NK
cell engager comprises a VL comprising the amino acid sequence of SEQ ID NO: 6183 (or an
amino acid sequence having at least about 93%, 95%, or 99% sequence identity to SEQ ID NO:
6183).

207. The multifunctional molecule of 200-205, wherein the NK cell engager comprises
an scFV comprising the amino acid sequence of SEQ ID NO: 6181(or an amino acid sequence

having at least about 93%, 95%, or 99% sequence identity to SEQ ID NO: 6181).
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208. The multifunctional molecule of any of embodiments 103-106, wherein the NK cell

engager is an antibody molecule, e.g., an antigen binding domain, that binds to NKG2D.

209. The multifunctional molecule of embodiment 208, wherein lysis of the lymphoma

cell is mediated by NKG2D.

210. The multifunctional molecule of either of embodiments 208 or 209, wherein the
multifunctional molecule does not activate the NK cell when incubated with the NK cell in the
absence of the TCRBYV antigen (e.g., a TCRBV antigen corresponding to a biased TCRBV

clonotype).

211. The multifunctional molecule of any one of embodiments 208-210, wherein the
multifunctional molecule activates the NK cell when the NK cell is a NKG2D expressing NK
cell and the TCRBYV antigen (e.g., a TCRBV antigen corresponding to a biased TCRBV

clonotype) is also present.

212. The multifunctional molecule of any one of embodiments 208-211, wherein the
multifunctional molecule does not activate the NK cell when the NK cell is not a NKG2D
expressing NK cell and the TCRBYV antigen (e.g., a TCRBV antigen corresponding to a biased
TCRBYV clonotype) is also present.

213. The multifunctional molecule of any one of embodiments 208-212, wherein the NK
cell engager comprises a VH comprising the amino acid sequence of SEQ ID NO: 6176 (or an
amino acid sequence having at least about 75%, 80%, 85%, 90%, 95%, or 99% sequence identity
to SEQ ID NO: 6176).

214. The multifunctional molecule of any one of embodiments 208-213, wherein the NK
cell engager comprises a VL comprising the amino acid sequence of SEQ ID NO: 6177 (or an
amino acid sequence having at least about 93%, 95%, or 99% sequence identity to SEQ ID NO:
6177).
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215. The multifunctional molecule of any of embodiments 208-214, wherein the NK cell
engager comprises an scFV comprising the amino acid sequence of SEQ ID NO: 6175(or an
amino acid sequence having at least about 93%, 95%, or 99% sequence identity to SEQ ID NO:
6175).

216. The multifunctional molecule of any one of embodiments 208-212, wherein the NK
cell engager comprises a VH comprising the amino acid sequence of SEQ ID NO: 6179 (or an
amino acid sequence having at least about 75%, 80%, 85%, 90%, 95%, or 99% sequence identity
to SEQ ID NO: 6179).

217. The multifunctional molecule of any one of embodiments 208-212 or 216 wherein
the NK cell engager comprises a VL comprising the amino acid sequence of SEQ ID NO: 6180
(or an amino acid sequence having at least about 93%, 95%, or 99% sequence identity to SEQ ID
NO: 6180).

218. The multifunctional molecule of any of embodiments 208-212, 216, or 217, wherein
the NK cell engager comprises an scFV comprising the amino acid sequence of SEQ ID NO:
6178(or an amino acid sequence having at least about 93%, 95%, or 99% sequence identity to

SEQ ID NO: 6178).

219. The multifunctional molecule of any of embodiments 103-106, wherein the NK cell

engager is an antibody molecule, e.g., an antigen binding domain, that binds to CD16.

220. The multifunctional molecule of embodiment 219, wherein lysis of the lymphoma

cell is mediated by CD16.

221. The multifunctional molecule of either of embodiments 219 or 220, wherein the
multifunctional molecule does not activate the NK cell when incubated with the NK cell in the
absence of the TCRBYV antigen (e.g., a TCRBYV antigen corresponding to a biased TCRBV
clonotype).
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222. The multifunctional molecule of any one of embodiments 219-221, wherein the
multifunctional molecule activates the NK cell when the NK cell is a CD16 expressing NK cell
and the TCRBYV antigen (e.g., a TCRBYV antigen corresponding to a biased TCRBV clonotype) is
also present.

223. The multifunctional molecule of any one of embodiments 219-222, wherein the
multifunctional molecule does not activate the NK cell when the NK cell is nota CD16
expressing NK cell and the TCRBV antigen (e.g., a TCRBV antigen corresponding to a biased
TCRBYV clonotype) is also present.

224. The multifunctional molecule of any one of embodiments 219-223, wherein the NK
cell engager comprises a VH comprising the amino acid sequence of SEQ ID NO: 6185 (or an
amino acid sequence having at least about 75%, 80%, 85%, 90%, 95%, or 99% sequence identity
to SEQ ID NO: 6185).

225. The multifunctional molecule of any one of embodiments 219-224, wherein the NK
cell engager comprises a VL comprising the amino acid sequence of SEQ ID NO: 6186 (or an
amino acid sequence having at least about 93%, 95%, or 99% sequence identity to SEQ ID NO:
6186).

226. The multifunctional molecule of any of embodiments 219-225, wherein the NK cell
engager comprises an scFV comprising the amino acid sequence of SEQ ID NO: 6184(or an
amino acid sequence having at least about 93%, 95%, or 99% sequence identity to SEQ ID NO:
6184).

227. The multifunctional molecule of embodiment 103, wherein the NK cell engager is a
ligand, optionally, the ligand further comprises an immunoglobulin constant region, e.g., an Fc

region.

228. The multifunctional molecule of embodiment 227, wherein the NK cell engager is a

ligand of NKp44 or NKp46, e.g., a viral HA.
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229. The multifunctional molecule of embodiment 227, wherein the NK cell engager is a

ligand of DAP10, e.g., a coreceptor for NKG2D.

230. The multifunctional molecule of embodiment 227, wherein the NK cell engager is a
ligand of CD16, e.g., a CD16a/b ligand, e.g., a CD16a/b ligand further comprising an antibody

Fc region.

231. The multifunctional molecule of any one of embodiments 98-100, wherein the
immune cell engager mediates binding to, or activation of, or both of, one or more of a B cell, a

macrophage, and/or a dendritic cell.

232. The multifunctional molecule of embodiment 231, wherein the immune cell
engager comprises a B cell, macrophage, and/or dendritic cell engager chosen from one or more
of CD40 ligand (CD40L) or a CD70 ligand; an antibody molecule that binds to CD40 or CD70;
an antibody molecule to OX40; an OX40 ligand (OX40L); an agonist of a Toll-like receptor
(e.g.,aTLR4, e.g., a constitutively active TLR4 (caTLR4) or a TLR9 agonist); a 41BB; a CD2

agonist; a CD47; or a STING agonist, or a combination thereof.

233. The multifunctional molecule of any one of embodiments 98-100, wherein the
immune cell engager is a B cell engager, e.g., a CD40L, an OX40L, or a CD70 ligand, or an
antibody molecule that binds to OX40, CD40 or CD70.

234. The multifunctional molecule of any one of embodiments 98-100, wherein the
immune cell engager is a macrophage cell engager, e.g., a CD2 agonist; a CD40L; an OX40L; an
antibody molecule that binds to OX40, CD40 or CD70; an agonist of a Toll-like receptor (TLR)
(e.g., a TLR4, e.g., a constitutively active TLR4 (caTLR4) or a TLR9 agonist); CD47; or a
STING agonist.

235. The multifunctional molecule of any one of embodiments 98-100, wherein the

immune cell engager is a dendritic cell engager, e.g., a CD2 agonist, an OX40 antibody, an
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OX40L, 41BB agonist, a Toll-like receptor agonist or a fragment thereof (e.g., a TLR4, e.g., a
constitutively active TLR4 (caTLR4)), CD47 agonist, or a STING agonist.

236. The multifunctional molecule of embodiment 234 or 235, wherein the STING
agonist comprises a cyclic dinucleotide, e.g., a cyclic di-GMP (cdGMP), a cyclic di-AMP
(cdAMP), or a combination thereof, optionally with 2°,5” or 3°,5” phosphate linkages, e.g.,

wherein the STING agonist is covalently coupled to the multifunctional molecule.

237. The multifunctional molecule of any one of embodiments 1-97, wherein the

multifunctional molecule comprises a cytokine molecule.

238. The multifunctional molecule of embodiment 237, wherein the cytokine molecule is
chosen from interleukin-2 (IL-2), interleukin-7 (IL-7), interleukin-12 (IL-12), interleukin-15 (IL-
15), interleukin-18 (IL-18), interleukin-21 (IL-21), or interferon gamma, or a fragment or variant

thereof, or a combination of any of the aforesaid cytokines.

239. The multifunctional molecule of embodiment 237 or 238, wherein the cytokine

molecule is a monomer or a dimer.

240. The multifunctional molecule of any one of embodiments 237-239, wherein the
cytokine molecule further comprises a receptor dimerizing domain, e.g., an IL15Ralpha

dimerizing domain.
241. The multifunctional molecule of embodiment 240, wherein the cytokine molecule
(e.g., IL-15) and the receptor dimerizing domain (e.g., an IL15Ralpha dimerizing domain) are

not covalently linked, e.g., are non-covalently associated.

242. The multifunctional molecule of any of embodiments 1-97, wherein the

multifunctional molecule comprises a cytokine inhibitor molecule.
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243. The multifunctional molecule of embodiment 242, wherein the cytokine inhibitor
molecule is a TGF-beta inhibitor.

244. The multifunctional molecule of either of embodiments 242 or 243, wherein the
TGEF-beta inhibitor inhibits (e.g., reduces the activity of): (i) TGF-beta 1; (ii) TGF-beta 2; (iii)
TGF-beta 3; (iv) (i) and (i1); (v) (1) and (iii); (vi) (ii) and (iii); or (vii) (i), (ii), and (iii).

245. The multifunctional molecule of any of embodiments 242-244, wherein the TGF-
beta inhibitor comprises a portion of a TGF-beta receptor (e.g., an extracellular domain of a
TGF-beta receptor) that is capable of inhibiting (e.g., reducing the activity of) TGF-beta, or

functional fragment or variant thereof.

246. The multifunctional molecule of embodiment 245, wherein the TGF-beta inhibitor
comprises a portion of (i) TGFBR1,; (i1) TGFBR2; (iii) TGFBR3; (iv) (i) and (ii); (v) (i) and (iii);
(vi) (ii) and (iii); or (vii) (i), (ii), and (iii).

247. The multifunctional molecule of any of embodiments 242-246, wherein the TGF-
beta inhibitor comprises an amino acid sequence selected from Table 16, or an amino acid

sequence having at least about 93%, 95%, or 99% sequence identity thereto.

248. The multifunctional molecule of any of embodiments 1-97, wherein the
multifunctional molecule comprises a death receptor signal engager chosen from a TNF-related
apoptosis-inducing ligand (TRAIL) molecule, a death receptor molecule, or an antigen binding

domain that specifically binds to a death receptor.

249. The multifunctional molecule of embodiment 248, wherein the death receptor signal
engager activates death receptor signaling in the lymphocyte (e.g., T cell) comprising the

TCRBYV antigen, e.g., and induces apoptosis or cell death in said cell.

250. The multifunctional molecule of either of embodiments 248 or 249, wherein the
death receptor signal engager does not activate death receptor signaling on cells other than

lymphocytes comprising the TCRBYV antigen.
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251. The multifunctional molecule of any of embodiments 248-250, wherein the death
receptor signal engager comprises a TRAIL molecule, e.g., one or more TRAIL polypeptides or

a fragment thereof.

252. The multifunctional molecule of embodiment 251, wherein the TRAIL molecule

specifically binds to Death Receptor 4 (DR4) or Death Receptor 5 (DRS).

253. The multifunctional molecule of either of embodiments 251 or 252, wherein the
TRAIL molecule comprises a truncated TRAIL polypeptide, e.g., relative to a wild-type TRAIL
polypeptide.

254. The multifunctional molecule of embodiment 253, wherein the TRAIL molecule
comprises at least residues corresponding to amino acids 95-281 of human TRAIL, e.g., a
truncated TRAIL molecule comprising residues corresponding to amino acids 95-281 of human

TRAIL.

255. The multifunctional molecule of embodiment 254, wherein the TRAIL molecule
comprises a truncated TRAIL polypeptide comprising amino acids 95-281 of human TRAIL,
e.g., and not amino acids 1-94 of human TRAIL.

256. The multifunctional molecule of embodiment 253, wherein the TRAIL molecule
comprises at least residues corresponding to amino acids 122-281 of human TRAIL, e.g., a
truncated TRAIL molecule comprising residues corresponding to amino acids 122-281 of human

TRAIL.

257. The multifunctional molecule of embodiment 256, wherein the TRAIL molecule
comprises a truncated TRAIL polypeptide comprising amino acids 122-281 of human TRAIL,
e.g., and not amino acids 1-121 of human TRAIL.

258. The multifunctional molecule of any of embodiments 251-257, wherein the death

receptor signal engager comprises one, two, or three TRAIL molecules.
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259. The multifunctional molecule of any of embodiments 248-250, wherein the death
receptor signal engager comprises an antigen binding domain that specifically binds to a death

receptor, e.g., Death Receptor 4 (DR4) or Death Receptor 5 (DRS).

260. The multifunctional molecule of embodiment 259, wherein the death receptor signal
engager comprises one, two, or three antigen binding domains that specifically binds to a death

receptor.

261. The multifunctional molecule of either of embodiments 259 or 260, wherein the

antigen binding domain that specifically binds to a death receptor binds to DRS.

262. The multifunctional molecule of any of embodiments 259-261, wherein the antigen
binding domain that specifically binds to a death receptor comprises tigatuzumab, drozitumab, or

conatumumab.

263. The multifunctional molecule of any of embodiments 248-262, wherein the death
receptor signal engager comprises an amino acid sequence selected from Table 11, or an amino
acid sequence having at least about 75%, 80%, 85%, 90%, 95%, or 99% sequence identity

thereto.

264. The multifunctional molecule of any of embodiments 248-263, wherein the death
receptor signal engager comprises an amino acid sequence of SEQ ID NO: 6157, or an amino
acid sequence having at least about 75%, 80%, 85%, 90%, 95%, or 99% sequence identity

thereto.

265. The multifunctional molecule of any of embodiments 248-263, wherein the death
receptor signal engager comprises an amino acid sequence of SEQ ID NO: 6158, or an amino
acid sequence having at least about 75%, 80%, 85%, 90%, 95%, or 99% sequence identity

thereto.
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266. The multifunctional molecule of any of embodiments 248-263, wherein the death
receptor signal engager comprises an amino acid sequence of SEQ ID NO: 6159, or an amino
acid sequence having at least about 75%, 80%, 85%, 90%, 95%, or 99% sequence identity

thereto.

267. The multifunctional molecule of any of embodiments 248-263, wherein the death
receptor signal engager comprises an amino acid sequence of SEQ ID NO: 6160, or an amino
acid sequence having at least about 75%, 80%, 85%, 90%, 95%, or 99% sequence identity

thereto.

268. The multifunctional molecule of any of embodiments 248-263, wherein the death
receptor signal engager comprises an amino acid sequence of SEQ ID NO: 6161, or an amino
acid sequence having at least about 75%, 80%, 85%, 90%, 95%, or 99% sequence identity

thereto.

269. The multifunctional molecule of any of embodiments 248-263, wherein the death
receptor signal engager comprises an amino acid sequence of SEQ ID NO: 6162, or an amino
acid sequence having at least about 75%, 80%, 85%, 90%, 95%, or 99% sequence identity

thereto.

270. The multifunctional molecule of any of embodiments 248-263, wherein the death
receptor signal engager comprises an amino acid sequence of SEQ ID NO: 6163, or an amino
acid sequence having at least about 75%, 80%, 85%, 90%, 95%, or 99% sequence identity

thereto.

271. The multifunctional molecule of any of embodiments 248-263, wherein the death
receptor signal engager comprises an amino acid sequence of SEQ ID NO: 6164, or an amino
acid sequence having at least about 75%, 80%, 85%, 90%, 95%, or 99% sequence identity

thereto.
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272. The multifunctional molecule of any of embodiments 248-263, wherein the death
receptor signal engager comprises an amino acid sequence of SEQ ID NO: 6165, or an amino
acid sequence having at least about 75%, 80%, 85%, 90%, 95%, or 99% sequence identity

thereto.

273. The multifunctional molecule of embodiment 102, wherein the T cell engager binds

to TCRp.

274. The multifunctional molecule of embodiment 273, wherein the T cell engager
comprises an antigen binding domain (e.g., an antibody molecule or fragment thereof) that binds

to (e.g., and in some embodiments activates) CD3.

275. The multifunctional molecule of either of embodiments 273 or 274, wherein the T

cell engager does not bind to the lymphocyte comprising the TCRBV antigen.

276. The multifunctional molecule of any of embodiments 273-275, wherein the T cell

engager does not activate the lymphocyte comprising the TCRBV.

277. The multifunctional molecule of any one of embodiments 1-276, wherein the
multifunctional molecule comprises:

(1) an immune cell engager (e.g., a T cell engager, an NK cell engager, a B cell engager, a
dendritic cell engager, or a macrophage cell engager) and a cytokine molecule,

(ii) an immune cell engager (e.g., a T cell engager, an NK cell engager, a B cell engager,
a dendritic cell engager, or a macrophage cell engager) and a cytokine inhibitor molecule,

(iii) an immune cell engager (e.g., a T cell engager, an NK cell engager, a B cell engager,
a dendritic cell engager, or a macrophage cell engager) and a death receptor signal engager,

(iv) a cytokine molecule and a death receptor signal engager,

(v) a cytokine inhibitor molecule and a death receptor signal engager,

63



10

15

20

25

WO 2020/172598 PCT/US2020/019321

(vi) an immune cell engager (e.g., a T cell engager, an NK cell engager, a B cell engager,
a dendritic cell engager, or a macrophage cell engager), a cytokine molecule, and a death
receptor signal engager, or

(vii) an immune cell engager (e.g., a T cell engager, an NK cell engager, a B cell engager,
a dendritic cell engager, or a macrophage cell engager), a cytokine inhibitor molecule, and a

death receptor signal engager.

278. The multifunctional molecule of any one of embodiments 1-277, wherein the

multifunctional molecule comprises the following configuration:
A, B-[dimerization module]-C, -D, wherein:

(a) the dimerization module comprises an immunoglobulin constant domain, e.g., a heavy
chain constant domain (e.g., a homodimeric or heterodimeric heavy chain constant region, e.g.,
an Fc region), or a constant domain of an immunoglobulin variable region (e.g., a Fab region);
and

(b) A, B, C, and D are independently absent; (i) an antigen binding domain that
selectively binds to a TCRBYV antigen; (ii) an immune cell engager chosen from a T cell engager,
an NK cell engager, a B cell engager, a dendritic cell engager, or a macrophage cell engager; (iii)
a cytokine molecule or cytokine inhibitor molecule; (iv) a death receptor signal engager; or (v) a
stromal modifying moiety, provided that:

at least one, two, or three of A, B, C, and D comprises an antigen binding domain that
selectively binds to a TCRBV antigen, and

any of the remaining A, B, C, and D is absent or comprises one of an immune cell
engager, a cytokine molecule, a cytokine inhibitor molecule, a death receptor signal engager, or a

stromal modifying moiety.

279. The multifunctional molecule of embodiment 278, wherein:
(1) A comprises an antigen binding domain that selectively binds to a TCRBV antigen,
and B, C, or D comprises an immune cell engager, e.g., a T cell engager, e.g., an anti-CD3

antibody molecule;
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(2) A comprises an antigen binding domain that selectively binds to a TCRBYV antigen,
and B, C, or D comprises an immune cell engager, e.g., an NK cell engager, e.g., an anti-NKp30,
anti-NKp46, anti-NKG2D, or anti-CD16 antibody molecule;

(3) A comprises an antigen binding domain that selectively binds to a TCRBYV antigen,
and B, C, or D comprises a cytokine molecule;

(4) A comprises an antigen binding domain that selectively binds to a TCRBV antigen,
and B, C, or D comprises a cytokine inhibitor molecule;

(5) A comprises an antigen binding domain that selectively binds to a TCRBV antigen,
and B, C, or D comprises a death receptor signal engager;

(6) A comprises a first antigen binding domain that selectively binds to a TCRBV
antigen, B comprises a second antigen binding domain that selectively binds to a TCRBV
antigen, and C or D comprises an immune cell engager, e.g., a T cell engager, e.g., an anti-CD3
antibody molecule;

(7) A comprises a first antigen binding domain that selectively binds to a TCRBV
antigen, B comprises a second antigen binding domain that selectively binds to a TCRBV
antigen, and C or D comprises an immune cell engager, e.g., an NK cell engager, e.g., an anti-
NKp30, anti-NKp46, anti-NKG2D, or anti-CD16 antibody molecule;

(8) A comprises a first antigen binding domain that selectively binds to a TCRBV
antigen, B comprises a second antigen binding domain that selectively binds to a TCRBV
antigen, and C or D comprises a cytokine molecule;

(9) A comprises a first antigen binding domain that selectively binds to a TCRBV
antigen, B comprises a second antigen binding domain that selectively binds to a TCRBV
antigen, and C or D comprises a cytokine inhibitor molecule;

(10) A comprises a first antigen binding domain that selectively binds to a TCRBV
antigen, B comprises a second antigen binding domain that selectively binds to a TCRBV
antigen, and C or D comprises a death receptor signal engager;

(11) A comprises a first antigen binding domain that selectively binds to a TCRBV
antigen, C comprises a second antigen binding domain that selectively binds to a TCRBV
antigen, and B or D comprises an immune cell engager, e.g., a T cell engager, e.g., an anti-CD3

antibody molecule;
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(12) A comprises a first antigen binding domain that selectively binds to a TCRBV
antigen, C comprises a second antigen binding domain that selectively binds to a TCRBV
antigen, and B or D comprises an immune cell engager, e.g., an NK cell engager, e.g., an anti-
NKp30, anti-NKp46, anti-NKG2D, or anti-CD16 antibody molecule;

(13) A comprises a first antigen binding domain that selectively binds to a TCRBV
antigen, C comprises a second antigen binding domain that selectively binds to a TCRBV
antigen, and B or D comprises a cytokine molecule;

(14) A comprises a first antigen binding domain that selectively binds to a TCRBV
antigen, C comprises a second antigen binding domain that selectively binds to a TCRBV
antigen, and B or D comprises a cytokine inhibitor molecule;

(15) A comprises a first antigen binding domain that selectively binds to a TCRBV
antigen, C comprises a second antigen binding domain that selectively binds to a TCRBV
antigen, and B or D comprises a death receptor signal engager;

(16) A comprises a first antigen binding domain that selectively binds to a TCRBV
antigen, and B, C, or D comprises (a) an immune cell engager, e.g., an NK cell engager, e.g., an
anti-NKp30, anti-NKp46, anti-NKG2D, or anti-CD16 antibody molecule, and (b) a cytokine
molecule;

(17) A comprises a first antigen binding domain that selectively binds to a TCRBV
antigen, and B, C, or D comprises (a) an immune cell engager, e.g., an NK cell engager, e.g., an
anti-NKp30, anti-NKp46, anti-NKG2D, or anti-CD16antibody molecule, and (b) a cytokine
inhibitor molecule;

(18) A comprises a first antigen binding domain that selectively binds to a TCRBV

antigen, and B, C, or D comprises (a) an immune cell engager, e.g., an NK cell engager, e.g., an

anti-NKp30, anti-NKp46, anti-NKG2D, or anti-CD16antibody molecule, and (b) a death receptor

signal engager;

(19) A comprises a first antigen binding domain that selectively binds to a TCRBV
antigen, and B, C, or D comprises (a) an immune cell engager, e.g., a T cell engager, e.g., an
anti-CD3 antibody molecule, and (b) a cytokine molecule;

(20) A comprises a first antigen binding domain that selectively binds to a TCRBV
antigen, and B, C, or D comprises (a) an immune cell engager, e.g., a T cell engager, e.g., an

anti-CD3 antibody molecule, and (b) a cytokine inhibitor molecule;
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(21) A comprises a first antigen binding domain that selectively binds to a TCRBV
antigen, and B, C, or D comprises (a) an immune cell engager, e.g., a T cell engager, e.g., an

anti-CD3 antibody molecule, and (b) a death receptor signal engager;

(22) A comprises a first antigen binding domain that selectively binds to a TCRBV
antigen, and B, C, or D comprises (a) a cytokine molecule and (b) a death receptor signal
engager;

(23) A comprises a first antigen binding domain that selectively binds to a TCRBV
antigen, and B, C, or D comprises (a) a cytokine inhibitor molecule and (b) a death receptor
signal engager;

(24) A comprises a first antigen binding domain that selectively binds to a TCRBV
antigen, B comprises a second antigen binding domain that selectively binds to a TCRBV
antigen, and C or D comprises (a) an immune cell engager, e.g., an NK cell engager, e.g., an
anti-NKp30, anti-NKp46, anti-NKG2D, or anti-CD16 antibody molecule, and (b) a cytokine
molecule;

(25) A comprises a first antigen binding domain that selectively binds to a TCRBV
antigen, B comprises a second antigen binding domain that selectively binds to a TCRBV
antigen, and C or D comprises (a) an immune cell engager, e.g., an NK cell engager, e.g., an
anti-NKp30, anti-NKp46, anti-NKG2D, or anti-CD16 antibody molecule, and (b) a cytokine
inhibitor molecule;

(26) A comprises a first antigen binding domain that selectively binds to a TCRBV
antigen, B comprises a second antigen binding domain that selectively binds to a TCRBV
antigen, and C or D comprises (a) an immune cell engager, e.g., an NK cell engager, e.g., an
anti-NKp30, anti-NKp46, anti-NKG2D, or anti-CD16 antibody molecule, and (b) a death
receptor signal engager;

(27) A comprises a first antigen binding domain that selectively binds to a TCRBV
antigen, B comprises a second antigen binding domain that selectively binds to a TCRBV
antigen, and C or D comprises (a) an immune cell engager, e.g., an NK cell engager, e.g., an a
anti-NKp30, anti-NKp46, anti-NKG2D, or anti-CD16 antibody molecule, and (b) a stromal

modifying moiety;
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(28) A comprises a first antigen binding domain that selectively binds to a TCRBV
antigen, B comprises a second antigen binding domain that selectively binds to a TCRBV
antigen, and C or D comprises (a) an immune cell engager, e.g., a T cell engager, e.g., an anti-
CD3 antibody molecule, and (b) a cytokine molecule;

(29) A comprises a first antigen binding domain that selectively binds to a TCRBV
antigen, B comprises a second antigen binding domain that selectively binds to a TCRBV
antigen, and C or D comprises (a) an immune cell engager, e.g., a T cell engager, e.g., an anti-
CD3 antibody molecule, and (b) a cytokine inhibitor molecule;

(30) A comprises a first antigen binding domain that selectively binds to a TCRBV
antigen, B comprises a second antigen binding domain that selectively binds to a TCRBV
antigen, and C or D comprises (a) an immune cell engager, e.g., a T cell engager, e.g., an anti-
CD3 antibody molecule, and (b) a death receptor signal engager;

(31) A comprises a first antigen binding domain that selectively binds to a TCRBV
antigen, B comprises a second antigen binding domain that selectively binds to a TCRBV
antigen, and C or D comprises (a) a cytokine molecule and (b) a death receptor signal engager;

(32) A comprises a first antigen binding domain that selectively binds to a TCRBV
antigen, B comprises a second antigen binding domain that selectively binds to a TCRBV
antigen, and C or D comprises (a) a cytokine inhibitor molecule and (b) a death receptor signal
engager;

(33) A comprises a first antigen binding domain that selectively binds to a TCRBV
antigen, C comprises a second antigen binding domain that selectively binds to a TCRBV
antigen, and B or D comprises (a) an immune cell engager, e.g., an NK cell engager, e.g., an
anti-NKp30, anti-NKp46, anti-NKG2D, or anti-CD16 antibody molecule, and (b) a cytokine
molecule;

(34) A comprises a first antigen binding domain that selectively binds to a TCRBV
antigen, C comprises a second antigen binding domain that selectively binds to a TCRBV
antigen, and B or D comprises (a) an immune cell engager, e.g., an NK cell engager, e.g., an
anti-NKp30, anti-NKp46, anti-NKG2D, or anti-CD16 antibody molecule, and (b) a cytokine
inhibitor molecule;

(35) A comprises a first antigen binding domain that selectively binds to a TCRBV

antigen, C comprises a second antigen binding domain that selectively binds to a TCRBV
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antigen, and B or D comprises (a) an immune cell engager, e.g., an NK cell engager, e.g., an
anti-NKp30, anti-NKp46, anti-NKG2D, or anti-CD16 antibody molecule, and (b) a death
receptor signal engager;

(36) A comprises a first antigen binding domain that selectively binds to a TCRBV
antigen, C comprises a second antigen binding domain that selectively binds to a TCRBV
antigen, and B or D comprises (a) an immune cell engager, e.g., a T cell engager, e.g., an anti-
CD3 antibody molecule, and (b) a cytokine molecule;

(37) A comprises a first antigen binding domain that selectively binds to a TCRBV
antigen, C comprises a second antigen binding domain that selectively binds to a TCRBV
antigen, and B or D comprises (a) an immune cell engager, e.g., a T cell engager, e.g., an anti-
CD3 antibody molecule, and (b) a cytokine inhibitor molecule;

(38) A comprises a first antigen binding domain that selectively binds to a TCRBV
antigen, C comprises a second antigen binding domain that selectively binds to a TCRBV
antigen, and B or D comprises (a) an immune cell engager, e.g., a T cell engager, e.g., an anti-
CD3 antibody molecule, and (b) a death receptor signal engager;

(39) A comprises a first antigen binding domain that selectively binds to a TCRBV
antigen, C comprises a second antigen binding domain that selectively binds to a TCRBV
antigen, and B or D comprises (a) a cytokine molecule and (b) a death receptor signal engager;

(40) A comprises a first antigen binding domain that selectively binds to a TCRBV
antigen, C comprises a second antigen binding domain that selectively binds to a TCRBV
antigen, and B or D comprises (a) a cytokine inhibitor molecule and (b) a death receptor signal

engager; or

280. The multifunctional molecule of embodiment 278 or 279, wherein the dimerization
module comprises one or more immunoglobulin chain constant regions (e.g., Fc regions)
comprising one or more of: a paired cavity-protuberance (“knob-in-a hole”), an electrostatic

interaction, or a strand-exchange.

281. The multifunctional molecule of embodiment 280, wherein the one or more
immunoglobulin chain constant regions (e.g., Fc regions) comprise an amino acid substitution at

a position chosen from one or more of 347, 349, 350, 351, 366, 368, 370, 392, 394, 395, 397,
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398, 399, 405, 407, or 409, e.g., of the Fc region of human IgG1, optionally wherein the one or
more immunoglobulin chain constant regions (e.g., Fc regions) comprise an amino acid
substitution chosen from: T366S, L368A, or Y407V (e.g., corresponding to a cavity or hole), or

T366W (e.g., corresponding to a protuberance or knob), or a combination thereof.

282. The multifunctional molecule of any one of embodiments 1-281, further comprising
a linker, e.g., a linker between one or more of: the antigen binding domain and the immune cell
engager, the antigen binding domain and the cytokine molecule, the antigen binding domain and
the stromal modifying moiety, the immune cell engager and the cytokine molecule, the immune
cell engager and the stromal modifying moiety, the cytokine molecule and the stromal modifying
moiety, the antigen binding domain and the dimerization module, the immune cell engager and
the dimerization module, the cytokine molecule and the dimerization module, or the stromal

modifying moiety and the dimerization module.

283. The multifunctional molecule of embodiment 282, wherein the linker is chosen
from: a cleavable linker, a non-cleavable linker, a peptide linker, a flexible linker, a rigid linker,

a helical linker, or a non-helical linker.

284. The multifunctional molecule of embodiment 282 or 283, wherein the linker is a

peptide linker.

285. The multifunctional molecule of 284, wherein the peptide linker comprises Gly and

Ser.

286. The multifunctional molecule of 285, wherein the peptide linker comprises an amino

acid sequence chosen from SEQ ID NOs: 7248-7251 or 7252-7253 and 77-78.

287. A multifunctional molecule, comprising:
(i) a first antigen binding domain that selectively binds to a TCRBYV antigen, and
(ii) an an NK cell engager, e.g., an anti-NKp30, anti-NKp46, anti-NKG2D, or anti-CD16

antibody molecule.
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288. The multifunctional molecule of embodiment 287, wherein the NK cell engager

comprises an anti-NKp30 antibody molecule.

289. The multifunctional molecule of embodiment 287, wherein the NK cell engager

comprises an anti-NKp46 antibody molecule.

290. A multifunctional molecule, comprising:
(i) a first antigen binding domain that binds to, e.g., selectively binds to, T cell receptor
variable beta (TCRBV), e.g., a TCRBV antigen, and

(i) a death receptor signal engager.

291. A multifunctional molecule, comprising:
(1) a first antigen binding domain that binds to, e.g., selectively binds to, T cell receptor
variable beta (TCRBV), e.g., a TCRBV antigen, and

(ii) a cytokine inhibitor molecule, e.g., TGF-beta inhibitor.

292. The multifunctional molecule of any of embodiments 1-291, wherein the

multifunctional molecule binds to the TCRBV antigen monovalently.

293. The multifunctional molecule of any one of embodiments 1-291, wherein the
multifunctional molecule binds to the TCRBV antigen multivalently, e.g., di-, tri-, tetra-, penta-,

hexa-, hepta-, octa-, nona-, or deca-valently.

294. The multifunctional molecule of any of embodiments 2-261, wherein the
multifunctional molecule binds to the TCRBV antigen on a lymphocyte expressing the TCRBV

antigen.
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295. The multifunctional molecule of any preceding embodiment, wherein the
multifunctional molecule binds, e.g., via the immune cell engager, to the immune cell

monovalently.

296. The multifunctional molecule of any one of embodiments 1-294, wherein the
multifunctional molecule binds, e.g., via the immune cell engager, to the immune cell

multivalently, e.g., di-, tri-, tetra-, penta-, hexa-, hepta-, octa-, nona-, or deca-valently.

297. The multifunctional molecule of any preceding embodiment, further comprising a
heavy chain constant region, e.g., an Fc region, that mediates antibody dependent cellular

cytotoxicity (ADCC).
298. The multifunctional molecule of any preceding embodiment, further comprising a

heavy chain constant region, e.g., an Fc region, that mediates complement dependent

cytotoxicity (e.g., via Clq).

299. A nucleic acid molecule encoding the multifunctional molecule of any one of

embodiments 1-298.

300. A vector, e.g., an expression vector, comprising the nucleic acid molecules of

embodiment 299.

301. A host cell comprising the nucleic acid molecule of embodiment 299 or the vector of

embodiment 300.

302. A method of making, e.g., producing, the multifunctional molecule or antibody

molecule of any one of embodiments 1-298, comprising culturing the host cell of embodiment
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301, under suitable conditions, e.g., conditions suitable for gene expression and/or homo- or

heterodimerization.

303. A pharmaceutical composition comprising the multifunctional molecule of any one

of embodiments 1-298 and a pharmaceutically acceptable carrier, excipient, or stabilizer.

304. A method of treating a TCR bias, comprising administering to a subject in need
thereof the multifunctional molecule of any one of embodiments 1-298, wherein the

multifunctional molecule is administered in an amount effective to treat the TCR bias.

305. A method of treating an autoimmune disease (e.g., an autoimmune disease
associated with a TCR bias), comprising administering to a subject in need thereof the
multifunctional molecule of any one of embodiments 1-298, wherein the multifunctional

molecule is administered in an amount effective to treat the autoimmune disease.

306. The method of either of embodiments 304 or 305, further comprising identifying,
evaluating, or selecting a subject in need of treatment, wherein identifying, evaluating, or
selecting comprises determining (e.g., directly determining or indirectly determining, e.g.,
obtaining information regarding) whether a subject has a TCR bias or an autoimmune disease

(e.g., an autoimmune disease associated with a TCR bias).

307. The method of embodiment 306, further comprising, responsive to determining that
a subject has a TCR bias or an autoimmune disease (e.g., an autoimmune disease associated with
a TCR bias):

optionally, selecting the subject for treatment with a multifunctional molecule comprising
an antigen binding domain that binds to a TCRBYV antigen (e.g., a TCRBV antigen
corresponding to the biased TCRBYV clonotype), and

administering a multifunctional molecule comprising an antigen binding domain that
binds to a TCRBYV antigen (e.g., a TCRBYV antigen corresponding to the biased TCRBV
clonotype).
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308. A method of treating a TCR bias, comprising:
responsive to determining that a subject has a TCR bias, administering to a subject in
need thereof the multifunctional molecule of any one of claims 1-298, wherein the

multifunctional molecule is administered in an amount effective to treat the TCR bias.

309. A method of treating an autoimmune disease (e.g., an autoimmune disease
associated with a TCR bias), comprising:

responsive to determining that a subject has an autoimmune disease (e.g., an autoimmune
disease associated with a TCR bias), administering to a subject in need thereof the
multifunctional molecule of any one of claims 1-298, wherein the multifunctional molecule is
administered in an amount effective to treat the autoimmune disease (e.g., an autoimmune

disease associated with a TCR bias).

310. The method of any of embodiments 304-309, wherein the subject has a TCR bias

(e.g., a biased TCRBYV clonotype) and/or an autoimmune disease associated with said bias.

311. A method of identifying a subject in need of treatment for cancer using a
multifunctional molecule of any of embodiments 1-298, comprising determining (e.g., directly
determining or indirectly determining, e.g., obtaining information regarding) whether a subject
has a TCR bias (e.g., a biased TCRBV clonotype) and/or an autoimmune disease associated with
said bias, wherein:

responsive to determining that the subject has a TCR bias (e.g., a biased TCRBV
clonotype) and/or an autoimmune disease associated with said bias, identifying the subject as a
candidate for treatment using a multifunctional molecule comprising an antigen binding domain
that binds to the TCRBYV antigen, and optionally not as a candidate for treatment using a
multifunctional molecule comprising an antigen binding domain that does not bind to the

TCRBYV antigen (e.g., that binds to a different TCRBV antigen).
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312. The method of embodiment 311, further comprising:

responsive to identifying the subject as a candidate for treatment using a multifunctional
molecule comprising an antigen binding domain that binds to the TCRBV antigen, treating the
subject with (e.g., administering to the subject) a multifunctional molecule comprising an antigen

binding domain that binds to the TCRBV antigen.

313. A method of evaluating a subject in need of treatment for a TCR bias (e.g., a biased
TCRBYV clonotype) and/or an autoimmune disease associated with said bias, comprising
determining (e.g., directly determining or indirectly determining, e.g., obtaining information

regarding) whether a subject has a TCR bias.

314. The method of embodiment 313, further comprising responsive to the evaluation,
treating the subject with (e.g., administering to the subject) a multifunctional molecule

comprising an antigen binding domain that binds to the TCRBV antigen.

315. The method of any one of embodiments 304-314, wherein the TCR bias is

associated with an autoimmune disease.

316. The method of embodiment 315, wherein the autoimmune disease is selected from
Churg-Strauss syndrome, sarcoidosis, systemic lupus erythematosus (SLE), type 1 diabetes,
autoimmune hepatitis (e.g., type 1 or type 2), primary sclerosing cholangitis, primary biliary
cirrhosis, multiple sclerosis, Guillain-Barre syndrome and the AMAN (axonal & neuronal
neuropathy), chronic inflammatory demyelinating polyneuropathy (CIDP), transverse myelitis,
Tolosa-Hunt syndrome (THS), Devic’s disease (neuromyelitis optica), paraneoplastic cerebellar
degeneration (PCD), Lambert-Eaton syndrome, psoriasis, scleroderma, CREST (calcinosis,
Raynaud phenomenon, esophageal dysmotility, sclerodactyly, and telangiectasia) syndrome,
dermatitis herpetiformis, dermatomyositis, bullous pemphigoid, cicatricial pemphigoid/benign
mucosal pemphigoid, pemphigoid gestationis, rheumatoid arthritis (RA), psoriatic arthritis,
relapsing polychondritis, chronic recurrent multifocal osteomyelitis (CRMO), vasculitis,

Kawasaki disease, granulomatosis with polyangiitis (GPA), Behcet’s disease (vasculitis),
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Takayasu’s arteritis, polyarteritis nodosa, microscopic polyangiitis (MPA), leukocytoclastic
vasculitis, Cogan’s syndrome, uveitis, peripheral uveitis (Pars planitis), scleritis, autoimmune
inner ear disease (AIED), Crohn’s, ulcerative colitis (UC), Dressler’s syndrome, Rheumatic
fever, Evans syndrome, paroxysmal nocturnal hemoglobinuria (PNH), hemolytic anemia,
thrombocytopenic purpura (TTP), polymyositis, juvenile myositis (JM), including Juvenile
Dermatomyositis (JDM) and Juvenile Polymyositis (JPM), Sjogren’s syndrome, ocular

cicatricial pemphigoid, or Hashimoto’s thyroiditis.

317. The method of any of embodiments 304-316, further comprising administering a

second therapeutic treatment.

318. The method of embodiment 317, wherein the second therapeutic treatment
comprises a therapeutic agent (e.g., a chemotherapeutic agent, a biologic agent, hormonal

therapy), radiation, or surgery.

319. A method of treating an autoimmune disease (e.g., an autoimmune disease
associated with a TCR bias), in a subject in need thereof, comprising administering to said
subject an effective amount, e.g., a therapeutically effective amount, of an antibody molecule
which binds (e.g., specifically binds) to a T cell receptor beta variable region (TCRBV) (“anti-
TCRBV antibody molecule”), thereby treating the disorder.

320. A method of depleting a population of T cells in a subject having an autoimmune
disorder (e.g., an autoimmune disease associated with a TCR bias), comprising, contacting the T
cell population with an effective amount of an antibody molecule which binds (e.g., specifically

binds) to a T cell receptor beta variable region (TCRBV) (“anti-TCRBV antibody molecule”).

321. The method of claim 320, wherein the contacting occurs in vivo or in vitro.

322. The method of any one of claims 319-321, wherein the anti-TCRBV antibody

molecule:
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(i) is not an antibody molecule disclosed in US Patent 5,861,155;

(ii) binds to TCRP V12 with an affinity and/or binding specificity that is less than (e.g.,
less than about 10%, 20%, 30%, 40%, 50%, 60%. 70%. 80%, 90% or about 2-, 5-, or 10- fold)
the affinity and/or binding specificity of the 16G8 murine antibody or a humanized version
thereof as described in US Patent 5,861,155;

(iii) binds to TCRP V12 with an affinity and/or binding specificity that is greater than
(e.g., greater than about 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% or about 2-, 5-, or
10- fold) the affinity and/or binding specificity of the 16G8 murine antibody or a humanized
version thereof as described in US Patent 5,861,155;

(iii) binds to TCRP V5-5*%01 or TCRP V5-1*01with an affinity and/or binding specificity
that is greater than (e.g., greater than about 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% or
about 2-, 5-, or 10- fold) the affinity and/or binding specificity of the TM23 murine antibody or a
humanized version thereof as described in US Patent 5,861,155 or

(iv) binds to TCRP V5-5*%01 or TCRP V5-1*01with an affinity and/or binding specificity
that is greater than (e.g., greater than about 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% or
about 2-, 5-, or 10- fold) the affinity and/or binding specificity of the TM23 murine antibody or a

humanized version thereof as described in US Patent 5,861,155.

323. The method of any one of claims 319-322, wherein the anti-TCRBV antibody
molecule comprises an Fc region, e.g., an Fc region having effector function, e.g., antibody
dependent cell-mediated cytotoxicity (ADCC), Antibody-dependent cellular phagocytosis
(ADCP) and/or complement dependent cytotoxicity (CDC).

324. The method of any claim 323, wherein the anti-TCRBV antibody molecule
comprises an Fc region with enhanced effector function, e.g., as compared to a wildtype Fc

region.

325. The method of any one of claims 319-324, wherein the anti-TCRBV antibody

molecule comprises a human IgG1 region or a human IgG4 region.
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326. The method of any one of claims 319 or 321-325, wherein the autoimmune disease
is selected from Churg-Strauss syndrome, sarcoidosis, systemic lupus erythematosus (SLE), type
1 diabetes, autoimmune hepatitis (e.g., type 1 or type 2), primary sclerosing cholangitis, primary
biliary cirrhosis, multiple sclerosis, Guillain-Barre syndrome and the AMAN (axonal & neuronal
neuropathy), chronic inflammatory demyelinating polyneuropathy (CIDP), transverse myelitis,
Tolosa-Hunt syndrome (THS), Devic’s disease (neuromyelitis optica), paraneoplastic cerebellar
degeneration (PCD), Lambert-Eaton syndrome, psoriasis, scleroderma, CREST (calcinosis,
Raynaud phenomenon, esophageal dysmotility, sclerodactyly, and telangiectasia) syndrome,
dermatitis herpetiformis, dermatomyositis, bullous pemphigoid, cicatricial pemphigoid/benign
mucosal pemphigoid, pemphigoid gestationis, rheumatoid arthritis (RA), psoriatic arthritis,
relapsing polychondritis, chronic recurrent multifocal osteomyelitis (CRMO), vasculitis,
Kawasaki disease, granulomatosis with polyangiitis (GPA), Behcet’s disease (vasculitis),
Takayasu’s arteritis, polyarteritis nodosa, microscopic polyangiitis (MPA), leukocytoclastic
vasculitis, Cogan’s syndrome, uveitis, peripheral uveitis (Pars planitis), scleritis, autoimmune
inner ear disease (AIED), Crohn’s, ulcerative colitis (UC), Dressler’s syndrome, Rheumatic
fever, Evans syndrome, paroxysmal nocturnal hemoglobinuria (PNH), hemolytic anemia,
thrombocytopenic purpura (TTP), polymyositis, juvenile myositis (JM), including Juvenile
Dermatomyositis (JDM) and Juvenile Polymyositis (JPM), Sjogren’s syndrome, ocular

cicatricial pemphigoid, or Hashimoto’s thyroiditis.

327. The method of any one of claims 319-326, wherein the anti-TCRBV antibody
molecule comprises an antigen binding domain comprising one or more (e.g., all three) of a LC
CDRI1, LC CDR2, and LC CDR3 provided in Tables 1A, 2A, 10A, 11A, 12A or 13A; and/or
one or more (e.g., all three) of a HC CDR1, HC CDR2, and HC CDR3 provided in Tables 1A,
2A, 10A, 11A, 12A or 13A, or a sequence with at least 85%, 90%, 95%, 96%, 97%, 98%, or
99% identity thereto.

328. The method of any one of claims 319-327, wherein the anti-TCRBV antibody
molecule comprises a variable heavy chain (VH) and/or a variable light chain (VL) provided in
Tables 1A, 2A, 10A, 11A, 12A or 13A, or a sequence with at least 85%, 90%, 95%, 96%, 97%,
98%, or 99% identity thereto.
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Unless otherwise defined, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which this invention
belongs. Although methods and materials similar or equivalent to those described herein can be
used in the practice or testing of the present invention, suitable methods and materials are
described below. All publications, patent applications, patents, and other references mentioned
herein are incorporated by reference in their entirety. In the case of conflict, the present
specification, including definitions, will control. In addition, the materials, methods, and
examples are illustrative only and are not intended to be limiting.

Other features and advantages of the invention will be apparent from the following

detailed description and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGs. 1A-1B shows the alignment of the Antibody A source mouse VH and VL
framework 1, CDR 1, framework 2, CDR 2, framework 3, CDR3, and framework 4 regions with
their respective humanized sequences. Kabat CDRs are shown in bold, Chothia CDRs are shown
in italics, and combined CDRs are shown in boxes. The framework positions that were back
mutated are double underlined. FIG. 1A shows VH sequences for murine Antibody A (SEQ ID
NO: 1) and humanized Antibody A-H (SEQ ID NO: 9). FIG. 1B shows VL sequences for
murine Antibody A (SEQ ID NO: 2) and humanized Antibody A-H (SEQ ID NO: 10 and SEQ
ID NO: 11).

FIGs. 2A-2B shows the alignment of the Antibody B source mouse VH and VL
framework 1, CDR 1, framework 2, CDR 2, framework 3, CDR3, and framework 4 regions with
their respective humanized sequences. Kabat CDRs are shown in bold, Chothia CDRs are shown
in italics, and combined CDRs are shown in boxes. The framework positions that were back
mutated are double underlined. FIG. 2A shows the VH sequence for murine Antibody B (SEQ
ID NO: 15) and humanized VH sequences B-H.1A to B-H.1C (SEQ ID NOs: 23-25). FIG. 2B
shows the VL sequence for murine Antibody B (SEQ ID NO: 16) and humanized VL sequences
B-H.1D to B-H.1H (SEQ ID NOs: 26-30).
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FIG. 3 depicts the phylogenetic tree of TCRBV gene family and subfamilies with
corresponding antibodies mapped. Subfamily identities are as follows: Subfamily A: TCRp V6;
Subfamily B: TCRP V10; Subfamily C: TCRpP V12; Subfamily D: TCR V5; Subfamily E:
TCRP V7; Subfamily F: TCRB V11; Subfamily G: TCR V14; Subfamily H: TCRp V16;
Subfamily I:TCR V18; Subfamily J:TCR V9; Subfamily K: TCRB V13; Subfamily L: TCRf
V4; Subfamily M:TCRf V3; Subfamily N:-TCRp V2; Subfamily O:TCRp V15; Subfamily P:
TCRP V30; Subfamily Q: TCRB V19; Subfamily R:TCRB V27; Subfamily S:TCR V28;
Subfamily T: TCRP V24; Subfamily U: TCRp V20; Subfamily V: TCRp V25; and Subfamily
W:TCRP V29 subfamily. Subfamily members are described in detail herein in the Section titled
“TCR beta V (TCRBV)”.

FIG. 4 is a graph showing binding of NKp30 antibodies to NK92 cells. Data was
calculated as the percent-AF747 positive population.

FIG. 5 is a graph showing activation of NK92 cells by NKp30 antibodies. Data were
generated using hamster anti-NKp30 mAbs.

DETAILED DESCRIPTION OF THE INVENTION

Disclosed herein are multifunctional molecules (also referred to herein as “multispecific
molecules”) that include a plurality of (e.g., two or more) functionalities (or binding
specificities), comprising (i) an antigen binding domain that binds to, e.g., selectively binds to, T
cell receptor variable beta (TCRBV), e.g., a TCRBV antigen, and (ii) one, two, or all of: (a) an
immune cell engager chosen from a T cell engager, an NK cell engager (e.g., a molecule that
binds to NKp30, NKp46, NKG2D, or CD16), a B cell engager, a dendritic cell engager, or a
macrophage cell engager; (b) a cytokine molecule or cytokine inhibitor molecule; and (c) a death
receptor signal engager. In some embodiments, the antigen binding domain comprises a
sequence or part of a sequence found in Tables 13 or 14. In some embodiments, the immune cell
engager comprises an NK cell engager comprising a sequence or part of a sequence found in
Tables 7-10. In some embodiments, the antigen binding domain comprises a sequence or part of
a sequence found in Tables 13 or 14 and the immune cell engager comprises an NK cell engager

comprising a sequence or part of a sequence found in Tables 7-10.
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In an embodiment, the multispecific or multifunctional molecule is a bispecific (or
bifunctional) molecule, a trispecific (or trifunctional) molecule, or a tetraspecific (or
tetrafunctional) molecule.

In some embodiments, the multifunctional molecule comprises an antigen binding
domain that binds a TCRBV antigen on the surface of a lymphocyte, e.g., T cell. In some
embodiments, the TCRBV antigen corresponds to a biased TCRBV clonotype, e.g., TCRs
comprising the TCRBYV antigen may be over-represented in the TCR repertoire or lymphocyte
(e.g., T cell) pool of a subject (e.g., subjects with autoimmune disease associated with TCR bias),
or expressed at a level that is higher than the level in other subjects (e.g., non-autoimmune
disease subjects).

Without being bound by theory, the multispecific or multifunctional molecules disclosed
herein are expected to localize (e.g., bridge) and/or activate an immune cell (e.g., an immune
effector cell chosen from a T cell, an NK cell, a B cell, a dendritic cell or a macrophage), in the
presence of a cell (e.g., a lymphocyte, e.g., T cell) expressing the TCRBYV antigen (e.g., a
TCRBYV antigen corresponding to a biased TCRBV clonotype), e.g., on the cell surface.
Increasing the proximity and/or activity of the immune cell, in the presence of the cell (e.g., a
lymphocyte, e.g., T cell) expressing the TCRBV antigen (e.g., a TCRBYV antigen corresponding
to a biased TCRBYV clonotype) using the multispecific or multifunctional molecules described
herein is expected to enhance an immune response against the target cell, thereby providing a
more effective therapy (e.g., by decreasing the level of the biased TCR and/or T cell expressing
the biased TCR). In another embodiment, targeting a cell (e.g., a lymphocyte, e.g., T cell)
expressing the TCRBV antigen (e.g., a TCRBV antigen corresponding to a biased TCRBV
clonotype) with a multifunctional molecule also comprising a cell death inducing moiety (e.g., a
death receptor signal engager) is thought to promote the death of the target cell (e.g., by
decreasing the level of the biased TCR and/or T cell expressing the biased TCR).

Without being bound by theory, by utilizing, in some embodiments, a multispecific or
multifunctional molecule specific for a particular TCRBV antigen (e.g., a TCRBV antigen
corresponding to a biased TCRBYV clonotype), but not with specificity for other or all types of T
cell receptors, it is expected that the deleterious effects of increasing the proximity or activity of
immune cells toward T cells generally or promoting cell death in T cells generally may be

mitigated. In this way, it is thought that use of the multispecific or multifunctional molecules
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disclosed herein may increase the proximity or activity of immune cells toward cells comprising
TCRBYV antigen corresponding to a biased TCRBYV clonotype without necessarily increasing
proximity or activity of immune cells toward T cells generally, or promote cell death in cells
comprising TCRBV antigen corresponding to a biased TCRBYV clonotype without necessarily
increasing cell death in T cells generally.

Accordingly, provided herein are, inter alia, multispecific or multifunctional molecules
(e.g., multispecific or multifunctional antibody molecules) that include the aforesaid moieties,
nucleic acids encoding the same, methods of producing the aforesaid molecules, and methods of
treating a disease or disorder, e.g., an autoimmune disease or a TCR bias, using the aforesaid

molecules.

Definitions

In some embodiments, the multifunctional molecule includes an immune cell engager.
“An immune cell engager” refers to one or more binding specificities that bind and/or activate an
immune cell, e.g., a cell involved in an immune response. In embodiments, the immune cell is
chosen from a T cell, an NK cell, a B cell, a dendritic cell, and/or the macrophage cell. The
immune cell engager can be an antibody molecule, a receptor molecule (e.g., a full length
receptor, receptor fragment, or fusion thereof (e.g., a receptor-Fc fusion)), or a ligand molecule
(e.g., a full length ligand, ligand fragment, or fusion thereof (e.g., a ligand-Fc fusion)) that binds
to the immune cell antigen (e.g., the T cell, the NK cell antigen, the B cell antigen, the dendritic
cell antigen, and/or the macrophage cell antigen). In embodiments, the immune cell engager
specifically binds to the target immune cell, e.g., binds preferentially to the target immune cell.
For example, when the immune cell engager is an antibody molecule, it binds to an immune cell
antigen (e.g., a T cell antigen, an NK cell antigen, a B cell antigen, a dendritic cell antigen,
and/or a macrophage cell antigen) with a dissociation constant of less than about 10 nM.

In some embodiments, the multifunctional molecule includes a cytokine molecule. As
used herein, a “cytokine molecule” refers to full length, a fragment or a variant of a cytokine; a
cytokine further comprising a receptor domain, e.g., a cytokine receptor dimerizing domain; or
an agonist of a cytokine receptor, e.g., an antibody molecule (e.g., an agonistic antibody) to a
cytokine receptor, that elicits at least one activity of a naturally-occurring cytokine. In some

embodiments the cytokine molecule is chosen from interleukin-2 (IL-2), interleukin-7 (IL-7),
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interleukin-12 (IL-12), interleukin-15 (IL-15), interleukin-18 (IL-18), interleukin-21 (IL-21), or
interferon gamma, or a fragment or variant thereof, or a combination of any of the aforesaid
cytokines. The cytokine molecule can be a monomer or a dimer. In embodiments, the cytokine
molecule can further include a cytokine receptor dimerizing domain. In other embodiments, the
cytokine molecule is an agonist of a cytokine receptor, e.g., an antibody molecule (e.g., an
agonistic antibody) to a cytokine receptor chosen from an IL-15Ra or IL-21R.

As used herein, the term “molecule” as used in, e.g., antibody molecule, cytokine
molecule, receptor molecule, includes full-length, naturally-occurring molecules, as well as
variants, e.g., functional variants (e.g., truncations, fragments, mutated (e.g., substantially similar
sequences) or derivatized form thereof), so long as at least one function and/or activity of the
unmodified (e.g., naturally-occurring) molecule remains.

As used herein, the term “autoimmune” disease, disorder, or condition refers to a disease
where the body's immune system attacks its own cells or tissues. An autoimmune disease can
results in the production of autoantibodies that are inappropriately produced and/or excessively
produced to a self-antigen or autoantigen. Autoimmune diseases include, but are not limited to,
cardiovascular diseases, rheumatoid diseases, glandular diseases, gastrointestinal diseases,
cutaneous diseases, hepatic diseases, neurological diseases, muscular diseases, nephric diseases,
diseases related to reproduction, connective tissue diseases and systemic diseases. In some
embodiments, the autoimmune disease is mediated by T cells, B cells, innate immune cells (e.g.,

macrophages, eosinophils, or natural killer cells), or complement-mediated pathways.

Certain terms are defined below.

As used herein, the articles “a” and “an” refer to one or more than one, e.g., to at least
one, of the grammatical object of the article. The use of the words "a" or "an" when used in
conjunction with the term "comprising" herein may mean "one," but it is also consistent with the

nn

meaning of "one or more," "at least one," and "one or more than one."

As used herein, “about” and “approximately” generally mean an acceptable degree of
error for the quantity measured given the nature or precision of the measurements. Exemplary
degrees of error are within 20 percent (%), typically, within 10%, and more typically, within 5%
of a given range of values.

“Antibody molecule” as used herein refers to a protein, e.g., an immunoglobulin chain or
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fragment thereof, comprising at least one immunoglobulin variable domain sequence. An
antibody molecule encompasses antibodies (e.g., full-length antibodies) and antibody fragments.
In an embodiment, an antibody molecule comprises an antigen binding or functional fragment of
a full-length antibody, or a full length immunoglobulin chain. For example, a full-length
antibody is an immunoglobulin (Ig) molecule (e.g., an IgG antibody) that is naturally occurring
or formed by normal immunoglobulin gene fragment recombinatorial processes). In
embodiments, an antibody molecule refers to an immunologically active, antigen-binding portion
of an immunoglobulin molecule, such as an antibody fragment. An antibody fragment, e.g.,
functional fragment, is a portion of an antibody, e.g., Fab, Fab', F(ab'), F(ab),, variable fragment
(Fv), domain antibody (dAb), or single chain variable fragment (scFv). A functional antibody
fragment binds to the same antigen as that recognized by the intact (e.g., full-length) antibody.
The terms “antibody fragment” or “functional fragment” also include isolated fragments
consisting of the variable regions, such as the “Fv” fragments consisting of the variable regions
of the heavy and light chains or recombinant single chain polypeptide molecules in which light
and heavy variable regions are connected by a peptide linker (“scFv proteins™). In some
embodiments, an antibody fragment does not include portions of antibodies without antigen
binding activity, such as Fc fragments or single amino acid residues. Exemplary antibody
molecules include full length antibodies and antibody fragments, e.g., dAb (domain antibody),
single chain, Fab, Fab’, and F(ab’), fragments, and single chain variable fragments (scFvs).

As used herein, an “immunoglobulin variable domain sequence” refers to an amino acid
sequence which can form the structure of an immunoglobulin variable domain. For example, the
sequence may include all or part of the amino acid sequence of a naturally-occurring variable
domain. For example, the sequence may or may not include one, two, or more N- or C-terminal
amino acids, or may include other alterations that are compatible with formation of the protein
structure.

In embodiments, an antibody molecule is monospecific, e.g., it comprises binding
specificity for a single epitope. In some embodiments, an antibody molecule is multispecific,
e.g., it comprises a plurality of immunoglobulin variable domain sequences, where a first
immunoglobulin variable domain sequence has binding specificity for a first epitope and a
second immunoglobulin variable domain sequence has binding specificity for a second epitope.

In some embodiments, an antibody molecule is a bispecific antibody molecule. “Bispecific
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antibody molecule” as used herein refers to an antibody molecule that has specificity for more
than one (e.g., two, three, four, or more) epitope and/or antigen.

“Antigen” (Ag) as used herein refers to a molecule that can provoke an immune response,
e.g., involving activation of certain immune cells and/or antibody generation. Any
macromolecule, including almost all proteins or peptides, can be an antigen. Antigens can also
be derived from genomic recombinant or DNA. For example, any DNA comprising a nucleotide
sequence or a partial nucleotide sequence that encodes a protein capable of eliciting an immune
response encodes an “antigen.” In embodiments, an antigen does not need to be encoded solely
by a full-length nucleotide sequence of a gene, nor does an antigen need to be encoded by a gene
at all. In embodiments, an antigen can be synthesized or can be derived from a biological
sample, e.g., a tissue sample, a blood sample, a cell, or a fluid with other biological components.
As used, herein a “TCRBYV antigen” includes any TCR variable beta chain or portion thereof that
can provoke an immune response or be targeted by an antigen binding domain. In some
embodiments, biased TCR clonotypes can be characterized by one or more TCRBV antigens
which most, e.g., all, of the cells comprising the clonotype exhibit, e.g., on their surface.

The “antigen-binding site,” or “binding portion” of an antibody molecule refers to the
part of an antibody molecule, e.g., an immunoglobulin (Ig) molecule, that participates in antigen
binding. In embodiments, the antigen binding site is formed by amino acid residues of the
variable (V) regions of the heavy (H) and light (L) chains. Three highly divergent stretches
within the variable regions of the heavy and light chains, referred to as hypervariable regions, are
disposed between more conserved flanking stretches called “framework regions,” (FRs). FRs are
amino acid sequences that are naturally found between, and adjacent to, hypervariable regions in
immunoglobulins. In embodiments, in an antibody molecule, the three hypervariable regions of
a light chain and the three hypervariable regions of a heavy chain are disposed relative to each
other in three dimensional space to form an antigen-binding surface, which is complementary to
the three-dimensional surface of a bound antigen. The three hypervariable regions of each of the
heavy and light chains are referred to as “complementarity-determining regions,” or “CDRs.”
The framework region and CDRs have been defined and described, e.g., in Kabat, E.A., et al.
(1991) Sequences of Proteins of Immunological Interest, Fifth Edition, U.S. Department of
Health and Human Services, NIH Publication No. 91-3242, and Chothia, C. et al. (1987) J. Mol.
Biol. 196:901-917. Each variable chain (e.g., variable heavy chain and variable light chain) is
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typically made up of three CDRs and four FRs, arranged from amino-terminus to carboxy-
terminus in the amino acid order: FR1, CDR1, FR2, CDR2, FR3, CDR3, and FR4.

As used herein, an “immune cell” refers to any of various cells that function in the
immune system, e.g., to protect against agents of infection and foreign matter. In embodiments,
this term includes leukocytes, e.g., neutrophils, eosinophils, basophils, lymphocytes, and
monocytes. Innate leukocytes include phagocytes (e.g., macrophages, neutrophils, and dendritic
cells), mast cells, eosinophils, basophils, and natural killer cells. Innate leukocytes identify and
eliminate pathogens, either by attacking larger pathogens through contact or by engulfing and
then killing microorganisms, and are mediators in the activation of an adaptive immune
response. The cells of the adaptive immune system are special types of leukocytes, called
lymphocytes. B cells and T cells are important types of lymphocytes and are derived from
hematopoietic stem cells in the bone marrow. B cells are involved in the humoral immune
response, whereas T cells are involved in cell-mediated immune response. The term “immune
cell” includes immune effector cells.

“Immune effector cell,” as that term is used herein, refers to a cell that is involved in an
immune response, €.g., in the promotion of an immune effector response. Examples of immune
effector cells include, but are not limited to, T cells, e.g., alpha/beta T cells and gamma/delta T
cells, B cells, natural killer (NK) cells, natural killer T (NK T) cells, and mast cells.

The term “effector function” or “effector response” refers to a specialized function of a
cell. Effector function of a T cell, for example, may be cytolytic activity or helper activity
including the secretion of cytokines.

The compositions and methods of the present invention encompass polypeptides and
nucleic acids having the sequences specified, or sequences substantially identical or similar
thereto, e.g., sequences at least 80%, 85%, 90%, 95% identical or higher to the sequence
specified. In the context of an amino acid sequence, the term "substantially identical” is used
herein to refer to a first amino acid that contains a sufficient or minimum number of amino acid
residues that are i) identical to, or ii) conservative substitutions of aligned amino acid residues in
a second amino acid sequence such that the first and second amino acid sequences can have a
common structural domain and/or common functional activity. For example, amino acid

sequences that contain a common structural domain having at least about 80%, 85%, 90%. 91%,
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92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% identity to a reference sequence, e.g., a sequence
provided herein.

In the context of nucleotide sequence, the term "substantially identical” is used herein to
refer to a first nucleic acid sequence that contains a sufficient or minimum number of nucleotides
that are identical to aligned nucleotides in a second nucleic acid sequence such that the first and
second nucleotide sequences encode a polypeptide having common functional activity, or encode
a common structural polypeptide domain or a common functional polypeptide activity. For
example, nucleotide sequences having at least about 80%, 85%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98% or 99% identity to a reference sequence, e.g., a sequence provided herein.

The term “variant” refers to a polypeptide that has a substantially identical amino acid
sequence to a reference amino acid sequence, or is encoded by a substantially identical
nucleotide sequence. In some embodiments, the variant is a functional variant.

The term “functional variant” refers to a polypeptide that has a substantially identical
amino acid sequence to a reference amino acid sequence, or is encoded by a substantially
identical nucleotide sequence, and is capable of having one or more activities of the reference
amino acid sequence.

Calculations of homology or sequence identity between sequences (the terms are used
interchangeably herein) are performed as follows.

To determine the percent identity of two amino acid sequences, or of two nucleic acid
sequences, the sequences are aligned for optimal comparison purposes (e.g., gaps can be
introduced in one or both of a first and a second amino acid or nucleic acid sequence for optimal
alignment and non-homologous sequences can be disregarded for comparison purposes). In a
preferred embodiment, the length of a reference sequence aligned for comparison purposes is at
least 30%, preferably at least 40%, more preferably at least 50%, 60%, and even more preferably
at least 70%, 80%, 90%, 100% of the length of the reference sequence. The amino acid residues
or nucleotides at corresponding amino acid positions or nucleotide positions are then compared.
When a position in the first sequence is occupied by the same amino acid residue or nucleotide
as the corresponding position in the second sequence, then the molecules are identical at that
position (as used herein amino acid or nucleic acid "identity” is equivalent to amino acid or

nucleic acid "homology").
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The percent identity between the two sequences is a function of the number of identical
positions shared by the sequences, taking into account the number of gaps, and the length of each
gap, which need to be introduced for optimal alignment of the two sequences.

The comparison of sequences and determination of percent identity between two
sequences can be accomplished using a mathematical algorithm. In a preferred embodiment, the
percent identity between two amino acid sequences is determined using the Needleman and
Wunsch ((1970) J. Mol. Biol. 48:444-453 ) algorithm which has been incorporated into the GAP
program in the GCG software package (available at http://www.gcg.com), using either a
Blossum 62 matrix or a PAM250 matrix, and a gap weight of 16, 14, 12, 10, 8, 6, or 4 and a
length weight of 1, 2, 3, 4, 5, or 6. In yet another preferred embodiment, the percent identity
between two nucleotide sequences is determined using the GAP program in the GCG software
package (available at http://www.gcg.com), using a NWSgapdna.CMP matrix and a gap weight
of 40, 50, 60, 70, or 80 and a length weight of 1, 2, 3,4, 5, or 6. A particularly preferred set of
parameters (and the one that should be used unless otherwise specified) are a Blossum 62 scoring
matrix with a gap penalty of 12, a gap extend penalty of 4, and a frameshift gap penalty of 5.

The percent identity between two amino acid or nucleotide sequences can be determined
using the algorithm of E. Meyers and W. Miller ((1989) CABIOS, 4:11-17) which has been
incorporated into the ALIGN program (version 2.0), using a PAM120 weight residue table, a gap
length penalty of 12 and a gap penalty of 4.

The nucleic acid and protein sequences described herein can be used as a "query
sequence” to perform a search against public databases to, for example, identify other family
members or related sequences. Such searches can be performed using the NBLAST and
XBLAST programs (version 2.0) of Altschul, et al. (1990) J. Mol. Biol. 215:403-10. BLAST
nucleotide searches can be performed with the NBLAST program, score = 100, wordlength = 12
to obtain nucleotide sequences homologous to a nucleic acid molecule of the invention. BLAST
protein searches can be performed with the XBLAST program, score = 50, wordlength = 3 to
obtain amino acid sequences homologous to protein molecules of the invention. To obtain
gapped alignments for comparison purposes, Gapped BLAST can be utilized as described in
Altschul et al., (1997) Nucleic Acids Res. 25:3389-3402. When utilizing BLAST and Gapped
BLAST programs, the default parameters of the respective programs (e.g., XBLAST and
NBLAST) can be used. See http://www.ncbi.nlm.nih.gov.
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It is understood that the molecules of the present invention may have additional
conservative or non-essential amino acid substitutions, which do not have a substantial effect on
their functions.

The term "amino acid" is intended to embrace all molecules, whether natural or synthetic,
which include both an amino functionality and an acid functionality and capable of being
included in a polymer of naturally-occurring amino acids. Exemplary amino acids include
naturally-occurring amino acids; analogs, derivatives and congeners thereof; amino acid analogs
having variant side chains; and all stereoisomers of any of any of the foregoing. As used herein
the term "amino acid" includes both the D- or L- optical isomers and peptidomimetics.

A "conservative amino acid substitution” is one in which the amino acid residue is
replaced with an amino acid residue having a similar side chain. Families of amino acid residues
having similar side chains have been defined in the art. These families include amino acids with
basic side chains (e.g., lysine, arginine, histidine), acidic side chains (e.g., aspartic acid, glutamic
acid), uncharged polar side chains (e.g., glycine, asparagine, glutamine, serine, threonine,
tyrosine, cysteine), nonpolar side chains (e.g., alanine, valine, leucine, isoleucine, proline,
phenylalanine, methionine, tryptophan), beta-branched side chains (e.g., threonine, valine,
isoleucine) and aromatic side chains (e.g., tyrosine, phenylalanine, tryptophan, histidine).

The terms "polypeptide”, "peptide" and "protein” (if single chain) are used
interchangeably herein to refer to polymers of amino acids of any length. The polymer may be
linear or branched, it may comprise modified amino acids, and it may be interrupted by non-
amino acids. The terms also encompass an amino acid polymer that has been modified; for
example, disulfide bond formation, glycosylation, lipidation, acetylation, phosphorylation, or any
other manipulation, such as conjugation with a labeling component. The polypeptide can be
isolated from natural sources, can be a produced by recombinant techniques from a eukaryotic or

prokaryotic host, or can be a product of synthetic procedures.

nn non

The terms "nucleic acid," "nucleic acid sequence," "nucleotide sequence,” or
"polynucleotide sequence,” and "polynucleotide” are used interchangeably. They refer to a
polymeric form of nucleotides of any length, either deoxyribonucleotides or ribonucleotides, or
analogs thereof. The polynucleotide may be either single-stranded or double-stranded, and if
single-stranded may be the coding strand or non-coding (antisense) strand. A polynucleotide

may comprise modified nucleotides, such as methylated nucleotides and nucleotide analogs. The
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sequence of nucleotides may be interrupted by non-nucleotide components. A polynucleotide
may be further modified after polymerization, such as by conjugation with a labeling component.
The nucleic acid may be a recombinant polynucleotide, or a polynucleotide of genomic, cDNA,
semisynthetic, or synthetic origin which either does not occur in nature or is linked to another
polynucleotide in a non-natural arrangement.

The term "isolated,” as used herein, refers to material that is removed from its original or
native environment (e.g., the natural environment if it is naturally occurring). For example, a
naturally-occurring polynucleotide or polypeptide present in a living animal is not isolated, but
the same polynucleotide or polypeptide, separated by human intervention from some or all of the
co-existing materials in the natural system, is isolated. Such polynucleotides could be part of a
vector and/or such polynucleotides or polypeptides could be part of a composition, and still be
isolated in that such vector or composition is not part of the environment in which it is found in
nature.

Various aspects of the invention are described in further detail below. Additional

definitions are set out throughout the specification.

Antibody Molecules

In one embodiment, the antibody molecule binds to a TCRBYV antigen, e.g., a (e.g., a
TCRBYV antigen corresponding to a biased TCRBYV clonotype). In some embodiments, the
TCRBYV antigen is, e.g., a mammalian, e.g., a human, TCRBV antigen. In some embodiments,
the antibody molecule binds to a TCRBV antigen on an lymphocyte, e.g., T cell, e.g., a
mammalian, e.g., a human, lymphocyte, e.g., T cell. For example, the antibody molecule binds
specifically to a TCRBV antigen expressed, e.g., as part of a TCR comprising the TCRBV, on
the surface of an lymphocyte, e.g., T cell.

In an embodiment, an antibody molecule is a monospecific antibody molecule and binds
a single epitope. E.g., a monospecific antibody molecule having a plurality of immunoglobulin
variable domain sequences, each of which binds the same epitope.

In an embodiment an antibody molecule is a multispecific or multifunctional antibody
molecule, e.g., it comprises a plurality of immunoglobulin variable domains sequences, wherein
a first immunoglobulin variable domain sequence of the plurality has binding specificity for a

first epitope and a second immunoglobulin variable domain sequence of the plurality has binding
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specificity for a second epitope. In an embodiment the first and second epitopes are on the same
antigen, e.g., the same protein (or subunit of a multimeric protein). In an embodiment the first
and second epitopes overlap. In an embodiment the first and second epitopes do not overlap. In
an embodiment the first and second epitopes are on different antigens, e.g., the different proteins
(or different subunits of a multimeric protein). In an embodiment a multispecific antibody
molecule comprises a third, fourth or fifth immunoglobulin variable domain. In an embodiment,
a multispecific antibody molecule is a bispecific antibody molecule, a trispecific antibody
molecule, or a tetraspecific antibody molecule.

In an embodiment a multispecific antibody molecule is a bispecific antibody molecule. A
bispecific antibody has specificity for no more than two antigens. A bispecific antibody
molecule is characterized by a first immunoglobulin variable domain sequence which has
binding specificity for a first epitope and a second immunoglobulin variable domain sequence
that has binding specificity for a second epitope. In an embodiment the first and second epitopes
are on the same antigen, e.g., the same protein (or subunit of a multimeric protein). In an
embodiment the first and second epitopes overlap. In an embodiment the first and second
epitopes do not overlap. In an embodiment the first and second epitopes are on different
antigens, e.g., the different proteins (or different subunits of a multimeric protein). In an
embodiment a bispecific antibody molecule comprises a heavy chain variable domain sequence
and a light chain variable domain sequence which have binding specificity for a first epitope and
a heavy chain variable domain sequence and a light chain variable domain sequence which have
binding specificity for a second epitope. In an embodiment a bispecific antibody molecule
comprises a half antibody having binding specificity for a first epitope and a half antibody
having binding specificity for a second epitope. In an embodiment a bispecific antibody
molecule comprises a half antibody, or fragment thereof, having binding specificity for a first
epitope and a half antibody, or fragment thereof, having binding specificity for a second epitope.
In an embodiment a bispecific antibody molecule comprises a scFv or a Fab, or fragment thereof,
have binding specificity for a first epitope and a scFv or a Fab, or fragment thereof, have binding
specificity for a second epitope.

In an embodiment, an antibody molecule comprises a diabody, and a single-chain
molecule, as well as an antigen-binding fragment of an antibody (e.g., Fab, F(ab’),, and Fv). For

example, an antibody molecule can include a heavy (H) chain variable domain sequence
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(abbreviated herein as VH), and a light (L) chain variable domain sequence (abbreviated herein
as VL). In an embodiment an antibody molecule comprises or consists of a heavy chain and a
light chain (referred to herein as a half antibody. In another example, an antibody molecule
includes two heavy (H) chain variable domain sequences and two light (L) chain variable domain
sequence, thereby forming two antigen binding sites, such as Fab, Fab’, F(ab’),, Fc, Fd, Fd’, Fv,
single chain antibodies (scFv for example), single variable domain antibodies, diabodies (Dab)
(bivalent and bispecific), and chimeric (e.g., humanized) antibodies, which may be produced by
the modification of whole antibodies or those synthesized de novo using recombinant DNA
technologies. These functional antibody fragments retain the ability to selectively bind with their
respective antigen or receptor. Antibodies and antibody fragments can be from any class of
antibodies including, but not limited to, IgG, IgA, IgM, IgD, and IgE, and from any subclass
(e.g., 1gG1, IgG2, IgG3, and IgG4) of antibodies. The a preparation of antibody molecules can
be monoclonal or polyclonal. An antibody molecule can also be a human, humanized, CDR-
grafted, or in vitro generated antibody. The antibody can have a heavy chain constant region
chosen from, e.g., IgG1, IgG2, IgG3, or IgG4. The antibody can also have a light chain chosen
from, e.g., kappa or lambda. The term “immunoglobulin” (Ig) is used interchangeably with the
term “antibody” herein.

Examples of antigen-binding fragments of an antibody molecule include: (i) a Fab
fragment, a monovalent fragment consisting of the VL, VH, CL and CH1 domains; (ii) a F(ab"2
fragment, a bivalent fragment comprising two Fab fragments linked by a disulfide bridge at the
hinge region; (iii) a Fd fragment consisting of the VH and CH1 domains; (iv) a Fv fragment
consisting of the VL and VH domains of a single arm of an antibody, (v) a diabody (dAb)
fragment, which consists of a VH domain; (vi) a camelid or camelized variable domain; (vii) a
single chain Fv (scFv), see e.g., Bird et al. (1988) Science 242:423-426; and Huston et al. (1988)
Proc. Natl. Acad. Sci. USA 85:5879-5883); (viii) a single domain antibody. These antibody
fragments are obtained using conventional techniques known to those with skill in the art, and
the fragments are screened for utility in the same manner as are intact antibodies.

Antibody molecules include intact molecules as well as functional fragments thereof.
Constant regions of the antibody molecules can be altered, e.g., mutated, to modify the properties
of the antibody (e.g., to increase or decrease one or more of: Fc receptor binding, antibody

glycosylation, the number of cysteine residues, effector cell function, or complement function).
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Antibody molecules can also be single domain antibodies. Single domain antibodies can
include antibodies whose complementary determining regions are part of a single domain
polypeptide. Examples include, but are not limited to, heavy chain antibodies, antibodies
naturally devoid of light chains, single domain antibodies derived from conventional 4-chain
antibodies, engineered antibodies and single domain scaffolds other than those derived from
antibodies. Single domain antibodies may be any of the art, or any future single domain
antibodies. Single domain antibodies may be derived from any species including, but not limited
to mouse, human, camel, llama, fish, shark, goat, rabbit, and bovine. According to another
aspect of the invention, a single domain antibody is a naturally occurring single domain antibody
known as heavy chain antibody devoid of light chains. Such single domain antibodies are
disclosed in WO 9404678, for example. For clarity reasons, this variable domain derived from a
heavy chain antibody naturally devoid of light chain is known herein as a VHH or nanobody to
distinguish it from the conventional VH of four chain immunoglobulins. Such a VHH molecule
can be derived from antibodies raised in Camelidae species, for example in camel, llama,
dromedary, alpaca and guanaco. Other species besides Camelidae may produce heavy chain
antibodies naturally devoid of light chain; such VHHs are within the scope of the invention.

The VH and VL regions can be subdivided into regions of hypervariability, termed
"complementarity determining regions" (CDR), interspersed with regions that are more
conserved, termed "framework regions" (FR or FW).

The extent of the framework region and CDRs has been precisely defined by a number of
methods (see, Kabat, E. A., et al. (1991) Sequences of Proteins of Immunological Interest, Fifth
Edition, U.S. Department of Health and Human Services, NIH Publication No. 91-3242;
Chothia, C. er al. (1987) J. Mol. Biol. 196:901-917; and the AbM definition used by Oxford
Molecular's AbM antibody modeling software. See, generally, e.g., Protein Sequence and
Structure Analysis of Antibody Variable Domains. In: Antibody Engineering Lab Manual (Ed.:
Duebel, S. and Kontermann, R., Springer-Verlag, Heidelberg).

The terms “complementarity determining region,” and “CDR,” as used herein refer to the
sequences of amino acids within antibody variable regions which confer antigen specificity and
binding affinity. In general, there are three CDRs in each heavy chain variable region (HCDRI1,
HCDR2, HCDR3) and three CDRs in each light chain variable region (LCDR1, LCDR2,
LCDR3).
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The precise amino acid sequence boundaries of a given CDR can be determined using
any of a number of known schemes, including those described by Kabat ez al. (1991),
“Sequences of Proteins of Immunological Interest,” Sth Ed. Public Health Service, National
Institutes of Health, Bethesda, MD (“Kabat” numbering scheme), Al-Lazikani ef al., (1997) JMB
273,927-948 (“Chothia” numbering scheme). As used herein, the CDRs defined according the
“Chothia” number scheme are also sometimes referred to as “hypervariable loops.”

For example, under Kabat, the CDR amino acid residues in the heavy chain variable
domain (VH) are numbered 31-35 (HCDR1), 50-65 (HCDR?2), and 95-102 (HCDR3); and the
CDR amino acid residues in the light chain variable domain (VL) are numbered 24-34 (LCDR1),
50-56 (LCDR2), and 89-97 (LCDR3). Under Chothia, the CDR amino acids in the VH are
numbered 26-32 (HCDR1), 52-56 (HCDR2), and 95-102 (HCDR3); and the amino acid residues
in VL are numbered 26-32 (LCDR1), 50-52 (LCDR2), and 91-96 (LCDR3).

Each VH and VL typically includes three CDRs and four FRs, arranged from amino-
terminus to carboxy-terminus in the following order: FR1, CDR1, FR2, CDR2, FR3, CDR3,
FR4.

The antibody molecule can be a polyclonal or a monoclonal antibody.

The terms "monoclonal antibody" or "monoclonal antibody composition” as used herein
refer to a preparation of antibody molecules of single molecular composition. A monoclonal
antibody composition displays a single binding specificity and affinity for a particular epitope.
A monoclonal antibody can be made by hybridoma technology or by methods that do not use
hybridoma technology (e.g., recombinant methods).

The antibody can be recombinantly produced, e.g., produced by phage display or by
combinatorial methods.

Phage display and combinatorial methods for generating antibodies are known in the art
(as described in, e.g., Ladner ef al. U.S. Patent No. 5,223,409; Kang et al. International
Publication No. WO 92/18619; Dower et al. International Publication No. WO 91/17271; Winter
et al. International Publication WO 92/20791; Markland e al. International Publication No. WO
92/15679; Breitling et al. International Publication WO 93/01288; McCafferty et al.
International Publication No. WO 92/01047; Garrard et al. International Publication No. WO
92/09690; Ladner et al. International Publication No. WO 90/02809; Fuchs er al. (1991)
Bio/Technology 9:1370-1372; Hay et al. (1992) Hum Antibod Hybridomas 3:81-85; Huse et al.
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(1989) Science 246:1275-1281; Griffths et al. (1993) EMBO J 12:725-734; Hawkins et al.
(1992) J Mol Biol 226:889-896; Clackson et al. (1991) Nature 352:624-628; Gram et al. (1992)
PNAS 89:3576-3580; Garrad et al. (1991) Bio/Technology 9:1373-1377; Hoogenboom et al.
(1991) Nuc Acid Res 19:4133-4137; and Barbas et al. (1991) PNAS 88:7978-7982, the contents
of all of which are incorporated by reference herein).

In one embodiment, the antibody is a fully human antibody (e.g., an antibody made in a
mouse which has been genetically engineered to produce an antibody from a human
immunoglobulin sequence), or a non-human antibody, e.g., a rodent (mouse or rat), goat, primate
(e.g., monkey), camel antibody. Preferably, the non-human antibody is a rodent (mouse or rat
antibody). Methods of producing rodent antibodies are known in the art.

Human monoclonal antibodies can be generated using transgenic mice carrying the
human immunoglobulin genes rather than the mouse system. Splenocytes from these transgenic
mice immunized with the antigen of interest are used to produce hybridomas that secrete human
mAbs with specific affinities for epitopes from a human protein (see, e.g., Wood et al.
International Application WO 91/00906, Kucherlapati et al. PCT publication WO 91/10741;
Lonberg et al. International Application WO 92/03918; Kay et al. International Application
92/03917; Lonberg, N. et al. 1994 Nature 368:856-859; Green, L.L. et al. 1994 Nature Genet.
7:13-21; Morrison, S.L. et al. 1994 Proc. Natl. Acad. Sci. USA 81:6851-6855; Bruggeman et al.
1993 Year Immunol 7:33-40; Tuaillon et al. 1993 PNAS 90:3720-3724; Bruggeman et al. 1991
Eur J Immunol 21:1323-1326).

An antibody molecule can be one in which the variable region, or a portion thereof, e.g.,
the CDRs, are generated in a non-human organism, e.g., a rat or mouse. Chimeric, CDR-grafted,
and humanized antibodies are within the invention. Antibody molecules generated in a non-
human organism, e.g., a rat or mouse, and then modified, e.g., in the variable framework or
constant region, to decrease antigenicity in a human are within the invention.

An “effectively human” protein is a protein that does substantially not evoke a
neutralizing antibody response, e.g., the human anti-murine antibody (HAMA) response.
HAMA can be problematic in a number of circumstances, e.g., if the antibody molecule is
administered repeatedly, e.g., in treatment of a chronic or recurrent disease condition. A HAMA
response can make repeated antibody administration potentially ineffective because of an

increased antibody clearance from the serum (see, e.g., Saleh et al., Cancer Immunol.
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Immunother., 32:180-190 (1990)) and also because of potential allergic reactions (see, e.g.,
LoBuglio et al., Hybridoma, 5:5117-5123 (1986)).

Chimeric antibodies can be produced by recombinant DNA techniques known in the art
(see Robinson et al., International Patent Publication PCT/US86/02269; Akira, et al., European
Patent Application 184,187; Taniguchi, M., European Patent Application 171,496; Morrison et
al., European Patent Application 173,494; Neuberger et al., International Application WO
86/01533; Cabilly ez al. U.S. Patent No. 4,816,567; Cabilly et al., European Patent Application
125,023; Better et al. (1988 Science 240:1041-1043); Liu et al. (1987) PNAS 84:3439-3443; Liu
etal., 1987, J. Immunol. 139:3521-3526; Sun et al. (1987) PNAS 84:214-218; Nishimura ef al.,
1987, Canc. Res. 47:999-1005; Wood et al. (1985) Nature 314:446-449; and Shaw et al., 1988,
J. Natl Cancer Inst. 80:1553-1559).

A humanized or CDR-grafted antibody will have at least one or two but generally all
three recipient CDRs (of heavy and or light immuoglobulin chains) replaced with a donor CDR.
The antibody may be replaced with at least a portion of a non-human CDR or only some of the
CDRs may be replaced with non-human CDRs. It is only necessary to replace the number of
CDRs required for binding to the antigen. Preferably, the donor will be a rodent antibody, e.g., a
rat or mouse antibody, and the recipient will be a human framework or a human consensus
framework. Typically, the immunoglobulin providing the CDRs is called the "donor" and the
immunoglobulin providing the framework is called the "acceptor." In one embodiment, the
donor immunoglobulin is a non-human (e.g., rodent). The acceptor framework is a naturally-
occurring (e.g., a human) framework or a consensus framework, or a sequence about 85% or
higher, preferably 90%, 95%, 99% or higher identical thereto.

As used herein, the term "consensus sequence” refers to the sequence formed from the most
frequently occurring amino acids (or nucleotides) in a family of related sequences (See e.g.,
Winnaker, From Genes to Clones (Verlagsgesellschaft, Weinheim, Germany 1987). In a family of
proteins, each position in the consensus sequence is occupied by the amino acid occurring most
frequently at that position in the family. If two amino acids occur equally frequently, either can be
included in the consensus sequence. A "consensus framework" refers to the framework region in
the consensus immunoglobulin sequence.

An antibody molecule can be humanized by methods known in the art (see e.g.,

Morrison, S. L., 1985, Science 229:1202-1207, by Oi et al., 1986, BioTechniques 4:214, and by
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Queen et al. US 5,585,089, US 5,693,761 and US 5,693,762, the contents of all of which are
hereby incorporated by reference).

Humanized or CDR-grafted antibody molecules can be produced by CDR-grafting or
CDR substitution, wherein one, two, or all CDRs of an immunoglobulin chain can be replaced.
See e.g., U.S. Patent 5,225,539; Jones et al. 1986 Nature 321:552-525; Verhoeyan et al. 1988
Science 239:1534; Beidler et al. 1988 J. Immunol. 141:4053-4060; Winter US 5,225,539, the
contents of all of which are hereby expressly incorporated by reference. Winter describes a
CDR-grafting method which may be used to prepare the humanized antibodies of the present
invention (UK Patent Application GB 2188638A, filed on March 26, 1987; Winter US
5,225,539), the contents of which is expressly incorporated by reference.

Also within the scope of the invention are humanized antibody molecules in which
specific amino acids have been substituted, deleted or added. Criteria for selecting amino acids
from the donor are described in US 5,585,089, e.g., columns 12-16 of US 5,585,089, e.g.,
columns 12-16 of US 5,585,089, the contents of which are hereby incorporated by reference.
Other techniques for humanizing antibodies are described in Padlan ef al. EP 519596 A1,
published on December 23, 1992.

The antibody molecule can be a single chain antibody. A single-chain antibody (scFV)
may be engineered (see, for example, Colcher, D. et al. (1999) Ann N Y Acad Sci 880:263-80;
and Reiter, Y. (1996) Clin Cancer Res 2:245-52). The single chain antibody can be dimerized or
multimerized to generate multivalent antibodies having specificities for different epitopes of the
same target protein.

In yet other embodiments, the antibody molecule has a heavy chain constant region
chosen from, e.g., the heavy chain constant regions of IgG1, IgG2, 1gG3, IgG4, IgM, IgAl,
IgA2, IgD, and IgE; particularly, chosen from, e.g., the (e.g., human) heavy chain constant
regions of IgG1, IgG2, IgG3, and IgG4. In another embodiment, the antibody molecule has a
light chain constant region chosen from, e.g., the (e.g., human) light chain constant regions of
kappa or lambda. The constant region can be altered, e.g., mutated, to modify the properties of
the antibody (e.g., to increase or decrease one or more of: Fc receptor binding, antibody
glycosylation, the number of cysteine residues, effector cell function, and/or complement
function). In one embodiment the antibody has: effector function; and can fix complement. In

other embodiments the antibody does not; recruit effector cells; or fix complement. In another
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embodiment, the antibody has reduced or no ability to bind an Fc receptor. For example, it is a
isotype or subtype, fragment or other mutant, which does not support binding to an Fc receptor,
e.g., it has a mutagenized or deleted Fc receptor binding region.

Methods for altering an antibody constant region are known in the art. Antibodies with
altered function, e.g. altered affinity for an effector ligand, such as FcR on a cell, or the C1
component of complement can be produced by replacing at least one amino acid residue in the
constant portion of the antibody with a different residue (see e.g., EP 388,151 A1, U.S. Pat. No.
5,624,821 and U.S. Pat. No. 5,648,260, the contents of all of which are hereby incorporated by
reference). Similar type of alterations could be described which if applied to the murine, or other
species immunoglobulin would reduce or eliminate these functions.

An antibody molecule can be derivatized or linked to another functional molecule (e.g.,
another peptide or protein). As used herein, a "derivatized" antibody molecule is one that has
been modified. Methods of derivatization include but are not limited to the addition of a
fluorescent moiety, a radionucleotide, a toxin, an enzyme or an affinity ligand such as biotin.
Accordingly, the antibody molecules of the invention are intended to include derivatized and
otherwise modified forms of the antibodies described herein, including immunoadhesion
molecules. For example, an antibody molecule can be functionally linked (by chemical coupling,
genetic fusion, noncovalent association or otherwise) to one or more other molecular entities,
such as another antibody (e.g., a bispecific antibody or a diabody), a detectable agent, a cytotoxic
agent, a pharmaceutical agent, and/or a protein or peptide that can mediate association of the
antibody or antibody portion with another molecule (such as a streptavidin core region or a
polyhistidine tag).

One type of derivatized antibody molecule is produced by crosslinking two or more
antibodies (of the same type or of different types, e.g., to create bispecific antibodies). Suitable
crosslinkers include those that are heterobifunctional, having two distinctly reactive groups
separated by an appropriate spacer (e.g., m-maleimidobenzoyl-N-hydroxysuccinimide ester) or
homobifunctional (e.g., disuccinimidyl suberate). Such linkers are available from Pierce

Chemical Company, Rockford, Ill.
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Multispecific or multifunctional antibody molecules

Exemplary structures of multispecific and multifunctional molecules defined herein are
described throughout. Exemplary structures are further described in: Weidle U et al. (2013) The
Intriguing Options of Multispecific Antibody Formats for Treatment of Cancer. Cancer
Genomics & Proteomics 10: 1-18 (2013); and Spiess C et al. (2015) Alternative molecular
formats and therapeutic applications for bispecific antibodies. Molecular Immunology 67: 95-
106; the full contents of each of which is incorporated by reference herein).

In embodiments, multispecific antibody molecules can comprise more than one antigen-
binding site, where different sites are specific for different antigens. In embodiments,
multispecific antibody molecules can bind more than one (e.g., two or more) epitopes on the
same antigen. In embodiments, multispecific antibody molecules comprise an antigen-binding
site specific for a target cell (e.g., lymphocyte (e.g., T cell) comprising a TCRBV antigen
corresponding to a biased TCRBYV clonotype) and a different antigen-binding site specific for an
immune effector cell. In one embodiment, the multispecific antibody molecule is a bispecific
antibody molecule. Bispecific antibody molecules can be classified into five different structural
groups: (i) bispecific immunoglobulin G (BsIgG); (ii) IgG appended with an additional antigen-
binding moiety; (iii) bispecific antibody fragments; (iv) bispecific fusion proteins; and (v)
bispecific antibody conjugates.

BsIgG is a format that is monovalent for each antigen. Exemplary BsIgG formats include
but are not limited to crossMab, DAF (two-in-one), DAF (four-in-one), DutaMab, DT-IgG,
knobs-in-holes common LC, knobs-in-holes assembly, charge pair, Fab-arm exchange,
SEEDbody, triomab, LUZ-Y, Fcab, kA-body, orthogonal Fab. See Spiess et al. Mol. Immunol.
67(2015):95-106. Exemplary BsIgGs include catumaxomab (Fresenius Biotech, Trion Pharma,
Neopharm), which contains an anti-CD3 arm and an anti-EpCAM arm; and ertumaxomab
(Neovii Biotech, Fresenius Biotech), which targets CD3 and HER2. In some embodiments,
BslgG comprises heavy chains that are engineered for heterodimerization. For example, heavy
chains can be engineered for heterodimerization using a “knobs-into-holes” strategy, a SEED
platform, a common heavy chain (e.g., in kA-bodies), and use of heterodimeric Fc regions. See
Spiess et al. Mol. Immunol. 67(2015):95-106. Strategies that have been used to avoid heavy
chain pairing of homodimers in BsIgG include knobs-in-holes, duobody, azymetric, charge pair,

HA-TF, SEEDbody, and differential protein A affinity. See Id. BslgG can be produced by
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separate expression of the component antibodies in different host cells and subsequent
purification/assembly into a BsIgG. BslgG can also be produced by expression of the
component antibodies in a single host cell. BsIgG can be purified using affinity
chromatography, e.g., using protein A and sequential pH elution.

IgG appended with an additional antigen-binding moiety is another format of bispecific
antibody molecules. For example, monospecific IgG can be engineered to have bispecificity by
appending an additional antigen-binding unit onto the monospecific IgG, e.g., at the N- or C-
terminus of either the heavy or light chain. Exemplary additional antigen-binding units include
single domain antibodies (e.g., variable heavy chain or variable light chain), engineered protein
scaffolds, and paired antibody variable domains (e.g., single chain variable fragments or variable
fragments). See Id. Examples of appended IgG formats include dual variable domain IgG
(DVD-1Ig), IgG(H)-scFv, scFv-(H)IgG, IgG(L)-scFv, scFv-(L)IgG, IgG(L.H)-Fv, IgG(H)-V,
V(H)-1gG, IgG(L)-V, V(L)-IgG, KIH IgG-scFab, 2scFv-IgG, IgG-2scFv, scFv4-Ig, zybody, and
DVI-IgG (four-in-one). See Spiess et al. Mol. Immunol. 67(2015):95-106. An example of an
IgG-scFv is MM-141 (Merrimack Pharmaceuticals), which binds IGF-1R and HER3. Examples
of DVD-Ig include ABT-981 (AbbVie), which binds IL-1a and IL-1f; and ABT-122 (AbbVie),
which binds TNF and IL-17A.

Bispecific antibody fragments (BsAb) are a format of bispecific antibody molecules that
lack some or all of the antibody constant domains. For example, some BsAb lack an Fc region.
In embodiments, bispecific antibody fragments include heavy and light chain regions that are
connected by a peptide linker that permits efficient expression of the BsAb in a single host cell.
Exemplary bispecific antibody fragments include but are not limited to nanobody, nanobody-
HAS, BiTE, Diabody, DART, TandAb, scDiabody, scDiabody-CH3, Diabody-CH3, triple body,
miniantibody, minibody, TriBi minibody, scFv-CH3 KIH, Fab-scFv, scFv-CH-CL-scFv, F(ab’)2,
F(ab’)2-scFv2, scFv-KIH, Fab-scFv-Fc, tetravalent HCAb, scDiabody-Fc, Diabody-Fc, tandem
scFv-Fc, and intrabody. See Id. For example, the BiTE format comprises tandem scFvs, where
the component scFvs bind to CD3 on T cells and a TCRBV antigen on lymphocytes, e.g. T cells.

Bispecific fusion proteins include antibody fragments linked to other proteins, e.g., to add
additional specificity and/or functionality. An example of a bispecific fusion protein is an
immTAC, which comprises an anti-CD3 scFv linked to an affinity-matured T-cell receptor that

recognizes HLA-presented peptides. In embodiments, the dock-and-lock (DNL) method can be
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used to generate bispecific antibody molecules with higher valency. Also, fusions to albumin
binding proteins or human serum albumin can be extend the serum half-life of antibody
fragments. See Id.

In embodiments, chemical conjugation, e.g., chemical conjugation of antibodies and/or
antibody fragments, can be used to create BsAb molecules. See Id. An exemplary bispecific
antibody conjugate includes the CovX-body format, in which a low molecular weight drug is
conjugated site-specifically to a single reactive lysine in each Fab arm or an antibody or
fragment thereof. In embodiments, the conjugation improves the serum half-life of the low
molecular weight drug. An exemplary CovX-body is CVX-241 (NCT01004822), which
comprises an antibody conjugated to two short peptides inhibiting either VEGF or Ang2. See Id.

The antibody molecules can be produced by recombinant expression, e.g., of at least one
or more component, in a host system. Exemplary host systems include eukaryotic cells (e.g.,
mammalian cells, e.g., CHO cells, or insect cells, e.g., SF9 or S2 cells) and prokaryotic cells
(e.g., E. coli). Bispecific antibody molecules can be produced by separate expression of the
components in different host cells and subsequent purification/assembly. Alternatively, the
antibody molecules can be produced by expression of the components in a single host cell.
Purification of bispecific antibody molecules can be performed by various methods such as
affinity chromatography, e.g., using protein A and sequential pH elution. In other embodiments,
affinity tags can be used for purification, e.g., histidine-containing tag, myc tag, or streptavidin

tag.

CDR-grafted scaffolds

In embodiments, the antibody molecule is a CDR-grafted scaffold domain. In
embodiments, the scaffold domain is based on a fibronectin domain, e.g., fibronectin type III
domain. The overall fold of the fibronectin type III (Fn3) domain is closely related to that of the
smallest functional antibody fragment, the variable domain of the antibody heavy chain. There
are three loops at the end of Fn3; the positions of BC, DE and FG loops approximately
correspond to those of CDR1, 2 and 3 of the VH domain of an antibody. Fn3 does not have
disulfide bonds; and therefore Fn3 is stable under reducing conditions, unlike antibodies and

their fragments (see, e.g., WO 98/56915; WO 01/64942; WO 00/34784). An Fn3 domain can be
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modified (e.g., using CDRs or hypervariable loops described herein) or varied, e.g., to select
domains that bind to an antigen/marker/cell described herein.

In embodiments, a scaffold domain, e.g., a folded domain, is based on an antibody, e.g., a
“minibody” scaffold created by deleting three beta strands from a heavy chain variable domain
of a monoclonal antibody (see, e.g., Tramontano et al., 1994, J Mol. Recognit. 7:9; and Martin et
al., 1994, EMBO J. 13:5303-5309). The “minibody” can be used to present two hypervariable
loops. In embodiments, the scaffold domain is a V-like domain (see, e.g., Coia et al. WO
99/45110) or a domain derived from tendamistatin, which is a 74 residue, six-strand beta sheet
sandwich held together by two disulfide bonds (see, e.g., McConnell and Hoess, 1995, J Mol.
Biol. 250:460). For example, the loops of tendamistatin can be modified (e.g., using CDRs or
hypervariable loops) or varied, e.g., to select domains that bind to a marker/antigen/cell
described herein. Another exemplary scaffold domain is a beta-sandwich structure derived from
the extracellular domain of CTLA-4 (see, e.g., WO 00/60070).

Other exemplary scaffold domains include but are not limited to T-cell receptors; MHC
proteins; extracellular domains (e.g., fibronectin Type III repeats, EGF repeats); protease
inhibitors (e.g., Kunitz domains, ecotin, BPTI, and so forth); TPR repeats; trifoil structures; zinc
finger domains; DNA-binding proteins; particularly monomeric DNA binding proteins; RNA
binding proteins; enzymes, e.g., proteases (particularly inactivated proteases), RNase;
chaperones, e.g., thioredoxin, and heat shock proteins; and intracellular signaling domains (such
as SH2 and SH3 domains). See, e.g., US 20040009530 and US 7,501,121, incorporated herein by
reference.

In embodiments, a scaffold domain is evaluated and chosen, e.g., by one or more of the
following criteria: (1) amino acid sequence, (2) sequences of several homologous domains, (3) 3-
dimensional structure, and/or (4) stability data over a range of pH, temperature, salinity, organic
solvent, oxidant concentration. In embodiments, the scaffold domain is a small, stable protein
domain, e.g., a protein of less than 100, 70, 50, 40 or 30 amino acids. The domain may include

one or more disulfide bonds or may chelate a metal, e.g., zinc.

Antibody-Based Fusions
A variety of formats can be generated which contain additional binding entities attached

to the N or C terminus of antibodies. These fusions with single chain or disulfide stabilized Fvs
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or Fabs result in the generation of tetravalent molecules with bivalent binding specificity for each
antigen. Combinations of scFvs and scFabs with IgGs enable the production of molecules which

can recognize three or more different antigens.

Antibody-Fab Fusion

Antibody-Fab fusions are bispecific antibodies comprising a traditional antibody to a first
target and a Fab to a second target fused to the C terminus of the antibody heavy chain.
Commonly the antibody and the Fab will have a common light chain. Antibody fusions can be
produced by (/) engineering the DNA sequence of the target fusion, and (2) transfecting the
target DNA into a suitable host cell to express the fusion protein. It seems like the antibody-scFv
fusion may be linked by a (Gly)-Ser linker between the C-terminus of the CH3 domain and the
N-terminus of the scFv, as described by Coloma, J. et al. (1997) Nature Biotech 15:159.

Antibody-scFv Fusion

Antibody-scFv Fusions are bispecific antibodies comprising a traditional antibody and a
scFv of unique specificity fused to the C terminus of the antibody heavy chain. The scFv can be
fused to the C terminus through the Heavy Chain of the scFv either directly or through a linker
peptide. Antibody fusions can be produced by (/) engineering the DNA sequence of the target
fusion, and (2) transfecting the target DNA into a suitable host cell to express the fusion protein.
It seems like the antibody-scFv fusion may be linked by a (Gly)-Ser linker between the C-
terminus of the CH3 domain and the N-terminus of the scFv, as described by Coloma, J. et al.

(1997) Nature Biotech 15:159.

Variable Domain Immunoglobulin DVD
A related format is the dual variable domain immunoglobulin (DVD), which are
composed of VH and VL domains of a second specificity place upon the N termini of the V

domains by shorter linker sequences.

Other exemplary multispecific antibody formats include, e.g., those described in the
following US20160114057A1, US20130243775A1, US20140051833, US20130022601,
US20150017187A1, US20120201746A1, US20150133638A1, US20130266568A1,
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US20160145340A1, WO2015127158A1, US20150203591A1, US20140322221A1,
US20130303396A1, US20110293613, US20130017200A1, US20160102135A1,
WO2015197598A2, WO2015197582A1, US9359437, US20150018529, WO2016115274A1,
WO02016087416A1, US20080069820A1, US9145588B, US7919257, and US20150232560A1.
Exemplary multispecific molecules utilizing a full antibody-Fab/scFab format include those
described in the following, US9382323B2, US20140072581A1, US20140308285A1,
US20130165638A1, US20130267686A1, US20140377269A1, US7741446B2, and
WO01995009917A1. Exemplary multispecific molecules utilizing a domain exchange format
include those described in the following, US20150315296A1, WO2016087650A1,
US20160075785A1, WO2016016299A1, US20160130347A1, US20150166670, US8703132B2,
US20100316645, US8227577B2, US20130078249.

Fc-containing entities (mini-antibodies)

Fc-containing entities, also known as mini-antibodies, can be generated by fusing scFv to
the C-termini of constant heavy region domain 3 (CH3-scFv) and/or to the hinge region (scFv-
hinge-Fc) of an antibody with a different specificity. Trivalent entities can also be made which
have disulfide stabilized variable domains (without peptide linker) fused to the C-terminus of

CH3 domains of IgGs.

Fe-containing multispecific molecules

In some embodiments, the multispecific molecules disclosed herein includes an
immunoglobulin constant region (e.g., an Fc region). Exemplary Fc regions can be chosen from
the heavy chain constant regions of IgG1, IgG2, IgG3 or IgG4; more particularly, the heavy
chain constant region of human IgG1, 1gG2, IgG3, or IgG4.

In some embodiments, the immunoglobulin chain constant region (e.g., the Fc region) is
altered, e.g., mutated, to increase or decrease one or more of: Fc receptor binding, antibody
glycosylation, the number of cysteine residues, effector cell function, or complement function.

In other embodiments, an interface of a first and second immunoglobulin chain constant
regions (e.g., a first and a second Fc region) is altered, e.g., mutated, to increase or decrease
dimerization, e.g., relative to a non-engineered interface, e.g., a naturally-occurring interface.

For example, dimerization of the immunoglobulin chain constant region (e.g., the Fc region) can
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be enhanced by providing an Fc interface of a first and a second Fc region with one or more of: a
paired protuberance-cavity (“knob-in-a hole”), an electrostatic interaction, or a strand-exchange,
such that a greater ratio of heteromultimer to homomultimer forms, e.g., relative to a non-
engineered interface.

In some embodiments, the multispecific molecules include a paired amino acid
substitution at a position chosen from one or more of 347, 349, 350, 351, 366, 368, 370, 392,
394, 395, 397, 398, 399, 405, 407, or 409, e.g., of the Fc region of human IgG1 For example, the
immunoglobulin chain constant region (e.g., Fc region) can include a paired an amino acid
substitution chosen from: T366S, L368A, or Y407V (e.g., corresponding to a cavity or hole), and
T366W (e.g., corresponding to a protuberance or knob).

In other embodiments, the multifunctional molecule includes a half-life extender, e.g., a

human serum albumin or an antibody molecule to human serum albumin.

Heterodimerized Antibody Molecules & Methods of Making

Various methods of producing multispecific antibodies have been disclosed to address
the problem of incorrect heavy chain pairing. Exemplary methods are described below.
Exemplary multispecific antibody formats and methods of making said multispecific antibodies
are also disclosed in e.g., Speiss et al. Molecular Immunology 67 (2015) 95-106; and Klein et al
mADbs 4:6, 653-663; November/December 2012; the entire contents of each of which are
incorporated by reference herein.

Heterodimerized bispecific antibodies are based on the natural IgG structure, wherein the
two binding arms recognize different antigens. IgG derived formats that enable defined
monovalent (and simultaneous) antigen binding are generated by forced heavy chain
heterodimerization, combined with technologies that minimize light chain mispairing (e.g.,
common light chain). Forced heavy chain heterodimerization can be obtained using, e.g., knob-

in-hole OR strand exchange engineered domains (SEED).

Knob-in-Hole
Knob-in-Hole as described in US 5,731,116, US 7,476,724 and Ridgway, J. et al. (1996)
Prot. Engineering 9(7): 617-621, broadly involves: (/) mutating the CH3 domain of one or both

antibodies to promote heterodimerization; and (2) combining the mutated antibodies under
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conditions that promote heterodimerization. “Knobs” or “protuberances” are typically created by
replacing a small amino acid in a parental antibody with a larger amino acid (e.g., T366Y or
T366W); “Holes” or “cavities” are created by replacing a larger residue in a parental antibody
with a smaller amino acid (e.g., Y407T, T366S, L368A and/or Y407V).

For bispecific antibodies including an Fc domain, introduction of specific mutations into
the constant region of the heavy chains to promote the correct heterodimerization of the Fc
portion can be utilized. Several such techniques are reviewed in Klein et al. (mAbs (2012) 4:6, 1-
11), the contents of which are incorporated herein by reference in their entirety. These techniques
include the "knobs-into-holes" (KiH) approach which involves the introduction of a bulky
residue into one of the CH3 domains of one of the antibody heavy chains. This bulky residue fits
into a complementary "hole" in the other CH3 domain of the paired heavy chain so as to promote
correct pairing of heavy chains (see e.g., US7642228).

Exemplary KiH mutations include S354C, T366W in the “knob” heavy chain and
Y349C, T3668S, L368A, Y407V in the “hole” heavy chain. Other exemplary KiH mutations are

provided in Table 1, with additional optional stabilizing Fc cysteine mutations.

Table 1. Exemplary Fc KiH mutations and optional Cysteine mutations

Position Knob Mutation Hole Mutation
T366 T366W T366S

L368 - L368A

Y407 - Y407V

Additional Cysteine Mutations to form a stabilizing disulfide

bridge

Position Knob CH3 Hole CH3
5354 S354C -

Y349 - Y349C

Other Fc mutations are provided by Igawa and Tsunoda who identified 3 negatively
charged residues in the CH3 domain of one chain that pair with three positively charged residues
in the CH3 domain of the other chain. These specific charged residue pairs are: E356-K439,
E357-K370, D399-K409 and vice versa. By introducing at least two of the following three
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mutations in chain A: E356K, E357K and D399K, as well as K370E, K409D, K439E in chain B,
alone or in combination with newly identified disulfide bridges, they were able to favor very
efficient heterodimerization while suppressing homodimerization at the same time (Martens T et
al. A novel one-armed antic- Met antibody inhibits glioblastoma growth in vivo. Clin Cancer Res
2006; 12:6144-52; PMID:17062691). Xencor defined 41 variant pairs based on combining
structural calculations and sequence information that were subsequently screened for maximal
heterodimerization, defining the combination of S364H, F405A (HA) on chain A and Y349T,
T394F on chain B (TF) (Moore GL et al. A novel bispecific antibody format enables
simultaneous bivalent and monovalent co-engagement of distinct target antigens. MAbs 2011;
3:546-57; PMID: 22123055).

Other exemplary Fc mutations to promote heterodimerization of multispecific antibodies
include those described in the following references, the contents of each of which is incorporated
by reference herein, WO2016071377A1, US20140079689A1, US20160194389A1,
US20160257763, WO2016071376A2, W02015107026A1, WO2015107025A1,
WO2015107015A1, US20150353636A1, US20140199294A1, US7750128B2,
US20160229915A1, US20150344570A1, US8003774A1, US20150337049A1,
US20150175707A1, US20140242075A1, US20130195849A1, US20120149876A1,
US20140200331A1, US9309311B2, US8586713, US20140037621A1, US20130178605A1,
US20140363426A1, US20140051835A1 and US20110054151A1.

Stabilizing cysteine mutations have also been used in combination with KiH and other Fc
heterodimerization promoting variants, see e.g., US7183076. Other exemplary cysteine
modifications include, e.g., those disclosed in US20140348839A1, US7855275B2, and
US9000130B2.

Strand Exchange Engineered Domains (SEED)

Heterodimeric Fc platform that support the design of bispecific and asymmetric fusion
proteins by devising strand-exchange engineered domain (SEED) C(H)3 heterodimers are
known. These derivatives of human IgG and IgA C(H)3 domains create complementary human
SEED C(H)3 heterodimers that are composed of alternating segments of human IgA and IgG
C(H)3 sequences. The resulting pair of SEED C(H)3 domains preferentially associates to form

heterodimers when expressed in mammalian cells. SEEDbody (Sb) fusion proteins consist of
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[IgG1 hinge]-C(H)2-[SEED C(H)3], that may be genetically linked to one or more fusion
partners (see e.g., Davis JH et al. SEEDbodies: fusion proteins based on strand exchange
engineered domain (SEED) CH3 heterodimers in an Fc analogue platform for asymmetric
binders or immunofusions and bispecific antibodies. Protein Eng Des Sel 2010; 23:195-202;
PMID:20299542 and US8871912. The contents of each of which are incorporated by reference

herein).

Duobody

“Duobody” technology to produce bispecific antibodies with correct heavy chain pairing
are known. The DuoBody technology involves three basic steps to generate stable bispecific
human IgG1lantibodies in a post-production exchange reaction. In a first step, two IgG1s, each
containing single matched mutations in the third constant (CH3) domain, are produced separately
using standard mammalian recombinant cell lines. Subsequently, these IgG1 antibodies are
purified according to standard processes for recovery and purification. After production and
purification (post-production), the two antibodies are recombined under tailored laboratory
conditions resulting in a bispecific antibody product with a very high yield (typically >95%) (see
e.g., Labrijn et al, PNAS 2013;110(13):5145-5150 and Labrijn et al. Nature Protocols
2014;9(10):2450-63, the contents of each of which are incorporated by reference herein).

Electrostatic Interactions

Methods of making multispecific antibodies using CH3 amino acid changes with charged
amino acids such that homodimer formation is electrostatically unfavorable are disclosed.
EP1870459 and WO 2009089004 describe other strategies for favoring heterodimer formation
upon co-expression of different antibody domains in a host cell. In these methods, one or more
residues that make up the heavy chain constant domain 3 (CH3), CH3-CH3 interfaces in both
CH3 domains are replaced with a charged amino acid such that homodimer formation is
electrostatically unfavorable and heterodimerization is electrostatically favorable. Additional
methods of making multispecific molecules using electrostatic interactions are described in the
following references, the contents of each of which is incorporated by reference herein, include

US20100015133, US8592562B2, US9200060B2, US20140154254A1, and US9358286A1.
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Common Light Chain

Light chain mispairing needs to be avoided to generate homogenous preparations of
bispecific IgGs. One way to achieve this is through the use of the common light chain principle,
i.e. combining two binders that share one light chain but still have separate specificities. An
exemplary method of enhancing the formation of a desired bispecific antibody from a mixture of
monomers is by providing a common variable light chain to interact with each of the heteromeric
variable heavy chain regions of the bispecific antibody. Compositions and methods of producing
bispecific antibodies with a common light chain as disclosed in, e.g., US7183076B2,
US20110177073A1, EP2847231A1, WO2016079081A1, and EP3055329A1, the contents of

each of which is incorporated by reference herein.

CrossMab

Another option to reduce light chain mispairing is the CrossMab technology which
avoids non-specific L chain mispairing by exchanging CH1 and CL domains in the Fab of one
half of the bispecific antibody. Such crossover variants retain binding specificity and affinity, but
make the two arms so different that L chain mispairing is prevented. The CrossMab technology
(as reviewed in Klein et al. Supra) involves domain swapping between heavy and light chains so
as to promote the formation of the correct pairings. Briefly, to construct a bispecific IgG-like
CrossMab antibody that could bind to two antigens by using two distinct light chain—heavy chain
pairs, a two-step modification process is applied. First, a dimerization interface is engineered into
the C-terminus of each heavy chain using a heterodimerization approach, e.g., Knob-into-hole
(KiH) technology, to ensure that only a heterodimer of two distinct heavy chains from one
antibody (e.g., Antibody A) and a second antibody (e.g., Antibody B) is efficiently formed. Next,
the constant heavy 1 (CH1) and constant light (CL) domains of one antibody are exchanged
(Antibody A), keeping the variable heavy (VH) and variable light (VL) domains consistent. The
exchange of the CH1 and CL domains ensured that the modified antibody (Antibody A) light
chain would only efficiently dimerize with the modified antibody (antibody A) heavy chain,
while the unmodified antibody (Antibody B) light chain would only efficiently dimerize with the
unmodified antibody (Antibody B) heavy chain; and thus only the desired bispecific CrossMab
would be efficiently formed (see e.g., Cain, C. SciBX 4(28); doi:10.1038/scibx.2011.783, the

contents of which are incorporated by reference herein).
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Common Heavy Chain

An exemplary method of enhancing the formation of a desired bispecific antibody from a
mixture of monomers is by providing a common variable heavy chain to interact with each of the
heteromeric variable light chain regions of the bispecific antibody. Compositions and methods of
producing bispecific antibodies with a common heavy chain are disclosed in, e.g.,
US20120184716, US20130317200, and US20160264685A1, the contents of each of which is

incorporated by reference herein.

Amino Acid Modifications

Alternative compositions and methods of producing multispecific antibodies with correct
light chain pairing include various amino acid modifications. For example, Zymeworks describes
heterodimers with one or more amino acid modifications in the CH1 and/or CL domains, one or
more amino acid modifications in the VH and/or VL domains, or a combination thereof, which
are part of the interface between the light chain and heavy chain and create preferential pairing
between each heavy chain and a desired light chain such that when the two heavy chains and two
light chains of the heterodimer pair are co-expressed in a cell, the heavy chain of the first
heterodimer preferentially pairs with one of the light chains rather than the other (see e.g.,
WO02015181805). Other exemplary methods are described in W02016026943 (Argen-X),
US20150211001, US20140072581A1, US20160039947A1, and US20150368352.

Lambda/Kappa Formats

Multispecific molecules (e.g., multispecific antibody molecules) that include the lambda
light chain polypeptide and a kappa light chain polypeptides, can be used to allow for
heterodimerization. Methods for generating bispecific antibody molecules comprising the
lambda light chain polypeptide and a kappa light chain polypeptides are disclosed in
PCT/US17/53053 filed on September 22, 2017, incorporated herein by reference in its entirety.

In embodiments, the multispecific molecules includes a multispecific antibody molecule,
e.g., an antibody molecule comprising two binding specificities, e.g., a bispecific antibody
molecule. The multispecific antibody molecule includes:

a lambda light chain polypeptide 1 (LLCP1) specific for a first epitope;
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a heavy chain polypeptide 1 (HCP1) specific for the first epitope;
a kappa light chain polypeptide 2 (KLCP2) specific for a second epitope; and
a heavy chain polypeptide 2 (HCP2) specific for the second epitope.

“Lambda light chain polypeptide 1 (LLCP1)”, as that term is used herein, refers to a
polypeptide comprising sufficient light chain (LC) sequence, such that when combined with a
cognate heavy chain variable region, can mediate specific binding to its epitope and complex
with an HCP1. In an embodiment it comprises all or a fragment of a CH1 region. In an
embodiment, an LLCP1 comprises LC-CDR1, LC-CDR2, LC-CDR3, FR1, FR2, FR3, FR4, and
CH1, or sufficient sequence therefrom to mediate specific binding of its epitope and complex
with an HCP1. LLCP1, together with its HCP1, provide specificity for a first epitope (while
KLCP2, together with its HCP2, provide specificity for a second epitope). As described
elsewhere herein, LLCP1 has a higher affinity for HCP1 than for HCP2.

“Kappa light chain polypeptide 2 (KLCP2)”, as that term is used herein, refers to a
polypeptide comprising sufficient light chain (LC) sequence, such that when combined with a
cognate heavy chain variable region, can mediate specific binding to its epitope and complex
with an HCP2. In an embodiments it comprises all or a fragment of a CH1 region. In an
embodiment, a KLCP2 comprises LC-CDR1, LC-CDR2, LC-CDR3, FR1, FR2, FR3, FR4, and
CHL1, or sufficient sequence therefrom to mediate specific binding of its epitope and complex
with an HCP2. KLCP2, together with its HCP2, provide specificity for a second epitope (while
LLCP1, together with its HCP1, provide specificity for a first epitope).

“Heavy chain polypeptide 1 (HCP1)”, as that term is used herein, refers to a polypeptide
comprising sufficient heavy chain (HC) sequence, e.g., HC variable region sequence, such that
when combined with a cognate LLCP1, can mediate specific binding to its epitope and complex
with an HCP1. In an embodiments it comprises all or a fragment of a CHlregion. In an
embodiment, it comprises all or a fragment of a CH2 and/or CH3 region. In an embodiment an
HCP1 comprises HC-CDR1, HC-CDR2, HC-CDR3, FR1, FR2, FR3, FR4, CH1, CH2, and CH3,
or sufficient sequence therefrom to: (i) mediate specific binding of its epitope and complex with
an LLCP1, (ii) to complex preferentially, as described herein to LLCP1 as opposed to KLCP2;

and (iii) to complex preferentially, as described herein, to an HCP2, as opposed to another
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molecule of HCP1. HCP1, together with its LLCP1, provide specificity for a first epitope (while
KLCP2, together with its HCP2, provide specificity for a second epitope).

“Heavy chain polypeptide 2 (HCP2)”, as that term is used herein, refers to a polypeptide
comprising sufficient heavy chain (HC) sequence, e.g., HC variable region sequence, such that
when combined with a cognate LLCP1, can mediate specific binding to its epitope and complex
with an HCP1. In an embodiments it comprises all or a fragment of a CHlregion. Inan
embodiments it comprises all or a fragment of a CH2 and/or CH3 region. In an embodiment an
HCP1 comprises HC-CDR1, HC-CDR2, HC-CDR3, FR1, FR2, FR3, FR4, CH1, CH2, and CH3,
or sufficient sequence therefrom to: (i) mediate specific binding of its epitope and complex with
an KLCP2, (ii) to complex preferentially, as described herein to KLCP2 as opposed to LLCP1;
and (iii) to complex preferentially, as described herein, to an HCP1, as opposed to another
molecule of HCP2. HCP2, together with its KLCP2, provide specificity for a second epitope
(while LLCP1, together with its HCP1, provide specificity for a first epitope).

In some embodiments of the multispecific antibody molecule disclosed herein:

LLCPI has a higher affinity for HCP1 than for HCP2; and/or

KLCP2 has a higher affinity for HCP2 than for HCP1.

In embodiments, the affinity of LLCP1 for HCP1 is sufficiently greater than its affinity
for HCP2, such that under preselected conditions, e.g., in aqueous buffer, e.g., at pH 7, in saline,
e.g., at pH 7, or under physiological conditions, at least 75, 80, 90, 95, 98, 99, 99.5, or 99.9 % of
the multispecific antibody molecule molecules have a LLCP1complexed, or interfaced with, a
HCP1.

In some embodiments of the multispecific antibody molecule disclosed herein:

the HCP1 has a greater affinity for HCP2, than for a second molecule of HCP1; and/or

the HCP2 has a greater affinity for HCP1, than for a second molecule of HCP2.

In embodiments, the affinity of HCP1 for HCP2 is sufficiently greater than its affinity for
a second molecule of HCP1, such that under preselected conditions, e.g., in aqueous buffer, e.g.,
at pH 7, in saline, e.g., at pH 7, or under physiological conditions, at least 75%, 80, 90, 95, 98, 99
99.5 or 99.9 % of the multispecific antibody molecule molecules have a HCP1complexed, or

interfaced with, a HCP2.
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In another aspect, disclosed herein is a method for making, or producing, a multispecific
antibody molecule. The method includes:

(i) providing a first heavy chain polypeptide (e.g., a heavy chain polypeptide comprising
one, two, three or all of a first heavy chain variable region (first VH), a first CH1, a first heavy
chain constant region (e.g., a first CH2, a first CH3, or both));

(ii) providing a second heavy chain polypeptide (e.g., a heavy chain polypeptide
comprising one, two, three or all of a second heavy chain variable region (second VH), a second
CH1, a second heavy chain constant region (e.g., a second CH2, a second CH3, or both));

(iii) providing a lambda chain polypeptide (e.g., a lambda light variable region (VLA), a
lambda light constant chain (VLA), or both) that preferentially associates with the first heavy
chain polypeptide (e.g., the first VH); and

(iv) providing a kappa chain polypeptide (e.g., a lambda light variable region (VLK), a
lambda light constant chain (VLx), or both) that preferentially associates with the second heavy
chain polypeptide (e.g., the second VH),

under conditions where (i)-(iv) associate.

In embodiments, the first and second heavy chain polypeptides form an Fc interface that
enhances heterodimerization.

In embodiments, (i)-(iv) (e.g., nucleic acid encoding (i)-(iv)) are introduced in a single
cell, e.g., a single mammalian cell, e.g., a CHO cell. In embodiments, (i)-(iv) are expressed in
the cell.

In embodiments, (i)-(iv) (e.g., nucleic acid encoding (i)-(iv)) are introduced in different
cells, e.g., different mammalian cells, e.g., two or more CHO cell. In embodiments, (i)-(iv) are
expressed in the cells.

In one embodiments, the method further comprises purifying a cell-expressed antibody
molecule, e.g., using a lambda- and/or- kappa-specific purification, e.g., affinity
chromatography.

In embodiments, the method further comprises evaluating the cell-expressed
multispecific antibody molecule. For example, the purified cell-expressed multispecific antibody
molecule can be analyzed by techniques known in the art, include mass spectrometry. In one
embodiment, the purified cell-expressed antibody molecule is cleaved, e.g., digested with papain

to yield the Fab moieties and evaluated using mass spectrometry.
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In embodiments, the method produces correctly paired kappa/lambda multispecific, e.g.,
bispecific, antibody molecules in a high yield, e.g., at least 75%, 80, 90, 95, 98, 99 99.5 or 99.9
%.

In other embodiments, the multispecific, e.g., a bispecific, antibody molecule that
includes:

(1) a first heavy chain polypeptide (HCP1) (e.g., a heavy chain polypeptide comprising
one, two, three or all of a first heavy chain variable region (first VH), a first CH1, a first heavy
chain constant region (e.g., a first CH2, a first CH3, or both)), e.g., wherein the HCP1 binds to a
first epitope;

(ii) a second heavy chain polypeptide (HCP2) (e.g., a heavy chain polypeptide
comprising one, two, three or all of a second heavy chain variable region (second VH), a second
CH]1, a second heavy chain constant region (e.g., a second CH2, a second CH3, or both)), e.g.,
wherein the HCP2 binds to a second epitope;

(iii) a lambda light chain polypeptide (LLCP1) (e.g., a lambda light variable region
(VLI), a lambda light constant chain (VLI), or both) that preferentially associates with the first
heavy chain polypeptide (e.g., the first VH), e.g., wherein the LLCP1 binds to a first epitope; and

(iv) a kappa light chain polypeptide (KLCP2) (e.g., a lambda light variable region (VLk),
a lambda light constant chain (VLk), or both) that preferentially associates with the second heavy
chain polypeptide (e.g., the second VH), e.g., wherein the KLCP2 binds to a second epitope.

In embodiments, the first and second heavy chain polypeptides form an Fc interface that
enhances heterodimerization. In embodiments, the multispecific antibody molecule has a first
binding specificity that includes a hybrid VLI-CLI heterodimerized to a first heavy chain variable
region connected to the Fc constant, CH2-CH3 domain (having a knob modification) and a
second binding specificity that includes a hybrid VLk-CLk heterodimerized to a second heavy
chain variable region connected to the Fc constant, CH2-CH3 domain (having a hole

modification).

TCR beta V Antigen Binding Domains
Diversity in the immune system enables protection against a huge array of pathogens.
Since the germline genome is limited in size, diversity is achieved not only by the process of

V(D)J recombination but also by junctional (junctions between V-D and D-J segments) deletion
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of nucleotides and addition of pseudo-random, non-templated nucleotides. The TCR beta gene
undergoes gene arrangement to generate diversity.

The TCR V beta repertoire varies between individuals and populations because of, e.g., 7
frequently occurring inactivating polymorphisms in functional gene segments and a large
insertion/deletion-related polymorphism encompassing 2 V beta gene segments.

This disclosure provides, inter alia, antibody molecules and fragments thereof, that bind, e.g.,
specifically bind, to a human TCR beta V chain (TCRBV), e.g., a TCRBV gene family (also
referred to as a group), e.g., a TCRPBV subfamily (also referred to as a subgroup), e.g., as
described herein. TCR beta V families and subfamilies are known in the art, e.g., as described in
Yassai et al., (2009) Immunogenetics 61(7)pp:493-502; Wei S. and Concannon P. (1994) Human
Immunology 41(3) pp: 201-206. The antibodies described herein can be recombinant antibodies,
e.g., recombinant non-murine antibodies, e.g., recombinant human or humanized antibodies.

In an aspect, the disclosure provides an anti-TCRBV antibody molecule that binds to
human TCRBV, e.g., a TCRBV family, e.g., gene family or a variant thereof. In some
embodiments a TCRBV gene family comprises one or more subfamilies, e.g., as described
herein, e.g., in FIG. 3, Table 8A or Table 8B. In some embodiments, the TCRBV gene family
comprises: a TCRP V6 subfamily, a TCRB V10 subfamily, a TCRP V12 subfamily, a TCRB V5
subfamily, a TCRP V7 subfamily, a TCRP V11 subfamily, a TCR V14 subfamily, a TCRp V16
subfamily, a TCRP V18 subfamily, a TCRp V9 subfamily, a TCRp V13 subfamily, a TCRf V4
subfamily, a TCRP V3 subfamily, a TCRP V2 subfamily, a TCRB V15 subfamily, a TCRp V30
subfamily, a TCRB V19 subfamily, a TCRP V27 subfamily, a TCRB V28 subfamily, a TCRf}
V24 subfamily, a TCRB V20 subfamily, TCRB V25 subfamily, a TCRP V29 subfamily, a TCRf
V1 subfamily, a TCRP V17 subfamily, a TCRP V21 subfamily, a TCRp V23 subfamily, or a
TCRp V26 subfamily.

In some embodiments, TCRB V6 subfamily is also known as TCRB V13.1. In some
embodiments, the TCRP V6 subfamily comprises: TCRP V6-4*01, TCRB V6-4*02, TCRp V6-
9*01, TCRP V6-8*01, TCRP V6-5*01, TCRP V6-6%02, TCRP V6-6*01, TCRp V6-2*01, TCRB
V6-3*01 or TCRB V6-1*01, or a variant thereof. In some embodiments, TCR V6 comprises
TCRP V6-4*01, or a variant thereof. In some embodiments, TCRB V6 comprises TCRP V6-
4*02, or a variant thereof. In some embodiments, TCRP V6 comprises TCRB V6-9*01, or a

variant thereof. In some embodiments, TCRP V6 comprises TCRP V6-8*01, or a variant thereof.
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In some embodiments, TCRP V6 comprises TCRB V6-5*01, or a variant thereof. In some
embodiments, TCRP V6 comprises TCRP V6-6*02, or a variant thereof. In some embodiments,
TCRP V6 comprises TCRP V6-6*01, or a variant thereof. In some embodiments, TCRp V6
comprises TCRP V6-2*01, or a variant thereof. In some embodiments, TCR} V6 comprises
TCRp V6-3*01, or a variant thereof. In some embodiments, TCRP V6 comprises TCRp V6-
1*01, or a variant thereof.

In some embodiments, TCRB V6 comprises TCRPB V6-5*01, or a variant thereof. In some
embodiments, TCR V6, e.g., TCRP V6-5*01, is recognized, e.g., bound, by SEQ ID NO: 1
and/or SEQ ID NO: 2. In some embodiments, TCRP V6, e.g., TCRP V6-5*01, is recognized,
e.g., bound, by SEQ ID NO: 9 and/or SEQ ID NO: 10. In some embodiments, TCRP V6 is
recognized, e.g., bound, by SEQ ID NO: 9 and/or SEQ ID NO: 11.

In some embodiments, TCRP V10 subfamily is also known as TCRp V12. In some
embodiments, the TCRP V10 subfamily comprises: TCRp V10-1*01, TCRP V10-1*02, TCRp
V10-3*01 or TCRB V10-2*01, or a variant thereof.

In some embodiments, TCRP V12 subfamily is also known as TCRp V8.1. In some
embodiments, the TCRP V12 subfamily comprises: TCRp V12-4*01, TCRP V12-3*01, or TCRp
V12-5*01, or a variant thereof. In some embodiments, TCR3 V12 is recognized, e.g., bound, by
SEQ ID NO: 15 and/or SEQ ID NO: 16. In some embodiments, TCR V12 is recognized, e.g.,
bound, by any one of SEQ ID NOs 23-25, and/or any one of SEQ ID NO: 26-30:

In some embodiments, the TCRB V5 subfamily is chosen from: TCRp V5-5%01, TCR
V5-6%01, TCRP V5-4*01, TCRB V5-8*%01, TCRP V5-1*01, or a variant thereof.

In some embodiments, the TCRP V7 subfamily comprises TCRp V7-7*01, TCRp V7-
6*01, TCRP V7 -8%02, TCRB V7 -4*01, TCRB V7-2*%02, TCRB V7-2*03, TCRB V7-2*01,
TCRp V7-3*01, TCRP V7-9*03, or TCRP V7-9*01, or a variant thereof.

In some embodiments, the TCRP V11 subfamily comprises: TCRp V11-1#01, TCR
V11-2*#01 or TCRP V11-3*01, or a variant thereof.

In some embodiments, the TCRP V14 subfamily comprises TCRp V14*01, or a variant
thereof.

In some embodiments, the TCRP V16 subfamily comprises TCRB V16*01, or a variant

thereof.

116



10

15

20

25

30

WO 2020/172598 PCT/US2020/019321

In some embodiments, the TCRP V18 subfamily comprises TCRP V18*01, or a variant
thereof.

In some embodiments, the TCRP V9 subfamily comprises TCRB V9*01 or TCRP V9*02,
or a variant thereof.

In some embodiments, the TCRP V13 subfamily comprises TCRp V13*01, or a variant
thereof.

In some embodiments, the TCRP V4 subfamily comprises TCR} V4-2*01, TCRf V4-
3*01, or TCRB V4-1*01, or a variant thereof.

In some embodiments, the TCRP V3 subfamily comprises TCRB V3-1*01, or a variant
thereof.

In some embodiments, the TCRP V2 subfamily comprises TCRB V2*#01, or a variant
thereof.

In some embodiments, the TCRP V15 subfamily comprises TCRp V15*01, or a variant
thereof.

In some embodiments, the TCRP V30 subfamily comprises TCRP V30*01, or TCRp
V30*02, or a variant thereof.

In some embodiments, the TCRB V19 subfamily comprises TCRp V19*01, or TCR
V19*02, or a variant thereof.

In some embodiments, the TCRP V27 subfamily comprises TCR V27*01, or a variant
thereof.

In some embodiments, the TCRP V28 subfamily comprises TCRB V28*01, or a variant
thereof.

In some embodiments, the TCRP V24 subfamily comprises TCRP V24-1*01, or a variant
thereof.

In some embodiments, the TCRP V20 subfamily comprises TCRp V20-1*01, or TCRf
V20-1*02, or a variant thereof.

In some embodiments, the TCRP V25 subfamily comprises TCRp V25-1*01, or a variant
thereof.

In some embodiments, the TCRP V29 subfamily comprises TCRB V29-1¥01, or a variant

thereof.
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Table 8A: List of TCRBYV subfamilies and subfamily members

Reference | Subfamily Subfamily members
in Fig. 3
A TCRB V6 TCRP V6-4*01, TCRP V6-4*02, TCRP V6-
9*01, TCRP V6-8*01, TCRP V6-5*01, TCRB
Also referred to as: V6-6*02, TCRP V6-6*01, TCRP V6-2*01,
TCR VB 13.1 TCRP V6-3*01 or TCRP V6-1*01.
B TCRP V10 TCRP V10-1*01, TCRP V10-1*02, TCRB V10-
3*01 or TCRP V10-2*01
Also referred to as:
TCRB VI2
C TCRB V12 TCRP V12-4*01, TCRP V12-3*01, or TCRp
V12-5*%01
Also referred to as:
TCRB V8.1
D TCRP V5 TCRP V5-5*01, TCRP V5-6*01, TCRP V5-
4*01, TCRB V5-8*01, TCRB V5-1*01
E TCRp V7 TCRP V7-7*01, TCRP V7-6*01, TCRP V7 -
8%02, TCRP V7 -4*01, TCRP V7-2*02, TCRp
V7-2%03, TCRP V7-2*01, TCRP V7-3*01,
TCRB V7-9*%03, or TCRB V7-9*01
F TCRB V11 TCRP V11-1#01, TCRP V11-2*01 or TCRP
V11-3*01
G TCRp V14 TCRP V14*01
H TCRB V16 TCRB V16*01
1 TCRP V18 TCR V18*01
J TCRB V9 TCRB V9*01 or TCRP V9#02
K TCRp V13 TCRP V13*01
L TCRp V4 TCRp V4-2*%01, TCRP V4-3*01, or TCRp V4-
1*01
M TCRP V3 TCRP V3-1*01
N TCRp V2 TCRB V2*01
0) TCRB V15 TCRB V15*01
P TCRB V30 TCR V30*01, or TCRJ V30*02
Q TCRB V19 TCRB V19*01, or TCRB V19*02
R TCRP V27 TCRP V27*01.
S TCRP V28 TCRP V28*01.
T TCRp V24 TCRP V24-1*%01
U TCRB V20 TCRB V20-1*01, or TCRP V20-1*02
\ TCRp V25 TCR V25-1*01
w TCRB V29 TCRB V29-1*01
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Table 8B: Additional TCRBV subfamilies

Subfamily
TCRB V1

TCRP V17
TCRP V21
TCRP V23
TCRP V26

Anti-TCRPYV antibodies

Disclosed herein, is the discovery of a novel class of antibodies, i.e. anti-TCRBV
antibody molecules disclosed herein, which despite having low sequence similarity (e.g., low
sequence identity among the different antibody molecules that recognize different TCRBV
subfamilies), recognize a structurally conserved region, e.g., domain, on the TCRBV protein and
have a similar function (e.g., a similar cytokine profile). Thus, the anti-TCRBV antibody

molecules disclosed herein share a structure-function relationship.

In some embodiments, the anti-TCRBV antibody molecules disclosed herein do not

recognize, e.g., bind to, an interface of a TCRBV:TCRalpha complex.

In some embodiments, the anti-TCRBV antibody molecules disclosed herein do not
recognize, e.g., bind to, a constant region of a TCRBV protein. An exemplary antibody that binds
to a constant region of a TCRBV region is JOVI.1 as described in Viney et al., (Hybridoma.
1992 Dec;11(6):701-13).

In some embodiments, the anti-TCRBV antibody molecules disclosed herein do not
recognize, e.g., bind to, one or more (e.g., all) of a complementarity determining region (e.g.,

CDR1, CDR2 and/or CDR3) of a TCRBV protein.

In some embodiments, the anti-TCRBV antibody molecules disclosed herein binds (e.g.,
specifically binds) to a TCRBV region. In some embodiments, binding of anti-TCRPV antibody
molecules disclosed herein results in a cytokine profile that differs from a cytokine profile of a T
cell engager that binds to a receptor or molecule other than a TCRBV region (“a non-TCRBV-
binding T cell engager”). In some embodiments, the non-TCRBV-binding T cell engager

comprises an antibody that binds to a CD3 molecule (e.g., CD3 epsilon (CD3e) molecule); or a
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TCR alpha (TCRa) molecule. In some embodiments, the non-TCRBV-binding T cell engager is
an OKT3 antibody or an SP34-2 antibody.

In an aspect, the disclosure provides an anti-TCRBV antibody molecule that binds to
human TCRBV, e.g., a TCRBV gene family, e.g., one or more of a TCRBV subfamily, e.g., as
described herein, e.g., in FIG. 3, Table 8A, or Table 8B. In some embodiments, the anti-TCRBV
antibody molecule binds to one or more TCRBV subfamilies chosen from: a TCRB V6
subfamily, a TCRP V10 subfamily, a TCRP V12 subfamily, a TCRB V5 subfamily, a TCR V7
subfamily, a TCRP V11 subfamily, a TCRp V14 subfamily, a TCRp V16 subfamily, a TCRf
V18 subfamily, a TCRB V9 subfamily, a TCRB V13 subfamily, a TCRp V4 subfamily, a TCR
V3 subfamily, a TCRP V2 subfamily, a TCRP V15 subfamily, a TCRPB V30 subfamily, a TCRf
V19 subfamily, a TCRB V27 subfamily, a TCRP V28 subfamily, a TCRP V24 subfamily, a
TCRP V20 subfamily, TCRP V25 subfamily, a TCRP V29 subfamily, a TCRB V1 subfamily, a
TCRP V17 subfamily, a TCR V21 subfamily, a TCRP V23 subfamily, or a TCRP V26
subfamily, or a variant thereof.

In some embodiments, the anti-TCRPV antibody molecule binds to a TCRB V6
subfamily comprising: TCRB V6-4*01, TCRP V6-4*02, TCRP V6-9*01, TCRP V6-8*01, TCRB
V6-5%01, TCRP V6-6*02, TCRP V6-6*01, TCRP V6-2*01, TCRP V6-3*01 or TCRP V6-1#01,
or a variant thereof. In some embodiments the TCRP V6 subfamily comprises TCR V6-5*01,
or a variant thereof. In some embodiments, TCRB V6 comprises TCRP V6-4*01, or a variant
thereof. In some embodiments, TCRP V6 comprises TCRB V6-4*02, or a variant thereof. In
some embodiments, TCRP V6 comprises TCRP V6-9*01, or a variant thereof. In some
embodiments, TCRB V6 comprises TCRP V6-8*01, or a variant thereof. In some embodiments,
TCRP V6 comprises TCRP V6-5*01, or a variant thereof. In some embodiments, TCR3 V6
comprises TCRB V6-6*02, or a variant thereof. In some embodiments, TCRp} V6 comprises
TCRP V6-6*01, or a variant thereof. In some embodiments, TCRP V6 comprises TCRp V6-
2*01, or a variant thereof. In some embodiments, TCR V6 comprises TCRP V6-3*01, or a
variant thereof. In some embodiments, TCR V6 comprises TCRP V6-1*01, or a variant thereof.

In some embodiments, the anti-TCRBV antibody molecule binds to a TCRB V10
subfamily comprising: TCRB V10-1*01, TCRB V10-1¥02, TCRB V10-3*01 or TCRP V10-2*01,

or a variant thereof.
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In some embodiments, the anti-TCRBV antibody molecule binds to a TCR V12
subfamily comprising: TCRP V12-4*01, TCRB V12-3*01 or TCRP V12-5*01, or a variant
thereof.

In some embodiments, the anti-TCRBV antibody molecule binds to a TCRB V5
subfamily comprising: TCRP V5-5%01, TCRB V5-6*01, TCRB V5-4*01, TCRP V5-8*01, TCR

V5-1*%01, or a variant thereof.

In some embodiments, the anti-TCRBV antibody molecule does not bind to TCRp V12,
or binds to TCRP V12 with an affinity and/or binding specificity that is less than (e.g., less than
about 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% or about 2-, 5-, or 10- fold) the affinity
and/or binding specificity of the 16G8 murine antibody or a humanized version thereof as
described in US Patent 5,861,155.

In some embodiments, the anti-TCRBV antibody molecule binds to TCRP V12 with an
affinity and/or binding specificity that is greater than (e.g., greater than about 10%, 20%, 30%,
40%, 50%, 60%, 70%, 80%, 90% or about 2-, 5-, or 10- fold) the affinity and/or binding
specificity of the 16G8 murine antibody or a humanized version thereof as described in US
Patent 5,861,155.

In some embodiments, the anti-TCRBV antibody molecule binds to a TCRBV region
other than TCRP V12 (e.g., TCRBV region as described herein, e.g., TCRP V6 subfamily (e.g.,
TCRP V6-5*%01) with an affinity and/or binding specificity that is greater than (e.g., greater than
about 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% or about 2-, 5-, or 10- fold) the affinity
and/or binding specificity of the 16G8 murine antibody or a humanized version thereof as
described in US Patent 5,861,155.

In some embodiments, the anti-TCRBV antibody molecule does not bind to TCR V5-
5*%01 or TCRP V5-1*01, or binds to TCRP V5-5*01 or TCRP V5-1*01 with an affinity and/or
binding specificity that is less than (e.g., less than about 10%, 20%, 30%, 40%, 50%, 60%, 70%,
80%, 90% or about 2-, 5-, or 10- fold) the affinity and/or binding specificity of murine Antibody
C or a humanized version thereof as described in US Patent 5,861,155.

In some embodiments, the anti-TCRBV antibody molecule binds to TCRP V5-5*01 or
TCRP V5-1*01with an affinity and/or binding specificity that is greater than (e.g., greater than
about 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% or about 2-, 5-, or 10- fold) the affinity
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and/or binding specificity of murine Antibody C or a humanized version thereof as described in
US Patent 5,861,155.

In some embodiments, the anti-TCRBV antibody molecule binds to a TCRBV region
other than TCRP V5-5*01 or TCRP V5-1*01 (e.g., TCRBV region as described herein, e.g.,
TCRp V6 subfamily (e.g., TCRP V6-5*%01) with an affinity and/or binding specificity that is
greater than (e.g., greater than about 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% or about
2-, 5-, or 10- fold) the affinity and/or binding specificity of murine Antibody C or a humanized
version thereof as described in US Patent 5,861,155.

Anti-TCRp V6 antibodies
Accordingly, in one aspect, the disclosure provides an anti-TCRBV antibody molecule

that binds to human TCRB V6, e.g., a TCR V6 subfamily comprising: TCRP V6-4*01, TCRp
V6-4%02, TCRP V6-9*01, TCRP V6-8*01, TCRP V6-5*01, TCRP V6-6*02, TCRP V6-6*01,
TCRp V6-2*01, TCRP V6-3*01 or TCRP V6-1*01. In some embodiments the TCRP V6
subfamily comprises TCRP V6-5*01 or a variant thereof. In some embodiments, TCRP V6
comprises TCRP V6-4*01, or a variant thereof. In some embodiments, TCR} V6 comprises
TCRp V6-4*02, or a variant thereof. In some embodiments, TCRP V6 comprises TCRpB V6-
9*01, or a variant thereof. In some embodiments, TCRB V6 comprises TCRp V6-8*01, or a
variant thereof. In some embodiments, TCRP V6 comprises TCR V6-5*01, or a variant thereof.
In some embodiments, TCRB V6 comprises TCRP V6-6*02, or a variant thereof. In some
embodiments, TCRB V6 comprises TCRP V6-6*01, or a variant thereof. In some embodiments,
TCRp V6 comprises TCRB V6-2*01, or a variant thereof. In some embodiments, TCR V6
comprises TCRB V6-3*01, or a variant thereof. In some embodiments, TCRP V6 comprises
TCRP V6-1*01, or a variant thereof.

In some embodiments, TCRP V6-5*01 is encoded by the nucleic acid sequence of SEQ
ID NO: 43, or a sequence having 85%, 90%, 95%, 99% or more identity thereof.

SEQ ID NO: 43

ATGAGCATCGGCCTCCTGTGCTGTGCAGCCTTGTCTCTCCTGTGGGCAGGTCCAGTG
AATGCTGGTGTCACTCAGACCCCAAAATTCCAGGTCCTGAAGACAGGACAGAGCAT
GACACTGCAGTGTGCCCAGGATATGAACCATGAATACATGTCCTGGTATCGACAAG
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ACCCAGGCATGGGGCTGAGGCTGATTCATTACTCAGTTGGTGCTGGTATCACTGACC
AAGGAGAAGTCCCCAATGGCTACAATGTCTCCAGATCAACCACAGAGGATTTCCCG
CTCAGGCTGCTGTCGGCTGCTCCCTCCCAGACATCTGTGTACTTCTGTGCCAGCAGTT
ACTC

In some embodiments, TCRB V6-5*01 comprises the amino acid sequence of SEQ ID
NO: 44, or an amino acid sequence having 85%, 90%, 95%, 99% or more identity thereof.

SEQ ID NO: 44
MSIGLLCCAALSLLWAGPVNAGVTQTPKFQVLKTGQSMTLQCAQDMNHEYMSWYRQ
DPGMGLRLIHYSVGAGITDQGEVPNGYNVSRSTTEDFPLRLLSAAPSQTSVYFCASSY

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRpB V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule, is a non-murine antibody molecule, e.g., a human or
humanized antibody molecule. In some embodiments, the anti-TCRBV antibody molecule, e.g.,
anti-TCRp V6 (e.g., anti-TCRp V6-5%01) antibody molecule is a human antibody molecule. In
some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V6 (e.g., anti-TCR
V6-5*01) antibody molecule is a humanized antibody molecule.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule, is isolated or recombinant.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule, comprises at least one antigen-binding region, e.g., a
variable region or an antigen-binding fragment thereof, from an antibody described herein, e.g.,
an antibody chosen from any one of A-H.1 to A-H.68, e.g., A-H.1, A-H.2 or A-H.68, or an
antibody described in Table 1A, or encoded by a nucleotide sequence in Table 1A, or a
sequence substantially identical (e.g., at least 80%, 85%, 90%, 92%, 95%, 97%, 98%, 99% or
higher identical) to any of the aforesaid sequences.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRB V6-5*%01) antibody molecule, comprises at least one, two, three or four variable
regions from an antibody described herein, e.g., an antibody chosen from any one of A-H.1 to A-

H.68, e.g., A-H.1, A-H.2 or A-H.68, or an antibody described in Table 1A, or encoded by a
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nucleotide sequence in Table 1A, or a sequence substantially identical (e.g., at least 80%, 85%,
90%, 92%, 95%, 97%, 98%, 99% or higher identical) to any of the aforesaid sequences.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule, comprises at least one or two heavy chain variable
regions from an antibody described herein, e.g., an antibody chosen from any one of A-H.1 to A-
H.68, e.g., A-H.1, A-H.2 or A-H.68, or an antibody molecule described in Table 1A, or encoded
by a nucleotide sequence in Table 1A, or a sequence substantially identical (e.g., at least 80%,
85%, 90%, 92%, 95%, 97%, 98%, 99% or higher identical) to any of the aforesaid sequences.

In some embodiments, the anti-TCRBV antibody molecule comprises a heavy chain
variable region (VH) having a consensus sequence of SEQ ID NO: 231 or 3290.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule, comprises at least one or two light chain variable
regions from an antibody described herein, e.g., an antibody chosen from any one of A-H.1 to A-
H.68, e.g., A-H.1, A-H.2 or A-H.68, or an antibody described in Table 1A, or encoded by a
nucleotide sequence in Table 1A, or a sequence substantially identical (e.g., at least 80%, 85%,
90%, 92%, 95%, 97%, 98%, 99% or higher identical) to any of the aforesaid sequences.

In some embodiments, the anti-TCRBV antibody molecule comprises a light chain
variable region (VL) having a consensus sequence of SEQ ID NO: 230 or 3289.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule, comprises a heavy chain constant region for an IgG4,
e.g., ahuman IgG4. In still another embodiment, the anti-TCRBV antibody molecule, e.g., anti-
TCRp V6 (e.g., anti-TCRP V6-5*01) antibody molecule includes a heavy chain constant region
for an IgG1, e.g., a human IgG1. In one embodiment, the heavy chain constant region comprises
an amino sequence set forth in Table 3A, or a sequence substantially identical (e.g., at least 80%,
85%, 90%, 92%, 95%, 97%, 98%, 99% or higher identical) thereto.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule, includes a kappa light chain constant region, e.g., a
human kappa light chain constant region. In one embodiment, the light chain constant region
comprises an amino sequence sct forth in Table 3A, or a sequence substantially identical (e.g., at

least 80%, 85%, 90%, 92%, 95%, 97 %, 98%, 99% or higher identical) thereto.
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In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule, includes at least one, two, or three complementarity
determining regions (CDRs) from a heavy chain variable region (VH) of an antibody described
herein, e.g., an antibody chosen from any one of A-H.1 to A-H.68, e.g., A-H.1, A-H.2 or A-
H.68, or an antibody described in Table 1A, or encoded by a nucleotide sequence in Table 1A,
or a sequence substantially identical (e.g., at least 80%, 85%, 90%, 92%, 95%, 97%, 98%, 99%
or higher identical) to any of the aforesaid sequences.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule, includes at least one, two, or three CDRs (or
collectively all of the CDRs) from a heavy chain variable region comprising an amino acid
sequence shown in Table 1A, or encoded by a nucleotide sequence shown in Table 1A. In one
embodiment, one or more of the CDRs (or collectively all of the CDRs) have one, two, three,
four, five, six or more changes, e.g., amino acid substitutions or deletions, relative to the amino
acid sequence shown in Table 1A, or encoded by a nucleotide sequence shown in Table 1A.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*%01) antibody molecule, includes at least one, two, or three complementarity
determining regions (CDRs) from a light chain variable region of an antibody described herein,
e.g., an antibody chosen from any one of A-H.1 to A-H.68, e.g., A-H.1, A-H.2 or A-H.68, or an
antibody described in Table 1A, or encoded by a nucleotide sequence in Table 1A, or a
sequence substantially identical (e.g., at least 80%, 85%, 90%, 92%, 95%, 97%, 98%, 99% or
higher identical) to any of the aforesaid sequences.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRB V6-5*01) antibody molecule, includes at least one, two, or three CDRs (or
collectively all of the CDRs) from a light chain variable region comprising an amino acid
sequence shown in Table 1A, or encoded by a nucleotide sequence shown in Table 1A. In one
embodiment, one or more of the CDRs (or collectively all of the CDRs) have one, two, three,
four, five, six or more changes, e.g., amino acid substitutions or deletions, relative to the amino
acid sequence shown in Table 1A, or encoded by a nucleotide sequence shown in Table 1A.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule, includes at least one, two, three, four, five or six CDRs

(or collectively all of the CDRs) from a heavy and light chain variable region comprising an
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amino acid sequence shown in Table 1A, or encoded by a nucleotide sequence shown in Table
1A. In one embodiment, one or more of the CDRs (or collectively all of the CDRs) have one,
two, three, four, five, six or more changes, e.g., amino acid substitutions or deletions, relative to
the amino acid sequence shown in Table 1A, or encoded by a nucleotide sequence shown in
Table 1A.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule, molecule includes all six CDRs from an antibody
described herein, e.g., an antibody chosen from any one of A-H.1 to A-H.68, e.g., A-H.1, A-H.2
or A-H.68, or an antibody described in Table 1A, or encoded by a nucleotide sequence in Table
1A, or closely related CDRs, e.g., CDRs which are identical or which have at least one amino
acid alteration, but not more than two, three or four alterations (e.g., substitutions, deletions, or
insertions, e.g., conservative substitutions). In some embodiments, the anti-TCRBV antibody
molecule, e.g., anti-TCR V6 (e.g., anti-TCRP V6-5%01) antibody molecule, may include any
CDR described herein.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule includes at least one, two, or three CDRs according to
Kabat et al. (e.g., at least one, two, or three CDRs according to the Kabat definition as set out in
Table 1A) from a heavy chain variable region of an antibody described herein, e.g., an antibody
chosen from any one of A-H.1 to A-H.68, e.g., A-H.1, A-H.2 or A-H.68, or an antibody
described in Table 1A, or a sequence substantially identical (e.g., at least 80%, 85%, 90%, 92%,
95%, 97%, 98%, 99% or higher identical) to any of the aforesaid sequences; or which have at
least one amino acid alteration, but not more than two, three or four alterations (e.g.,
substitutions, deletions, or insertions, e.g., conservative substitutions) relative to one, two, or
three CDRs according to Kabat et al. shown in Table 1A.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRB V6-5*%01) antibody molecule includes at least one, two, or three CDRs according to
Kabat et al. (e.g., at least one, two, or three CDRs according to the Kabat definition as set out in
Table 1A) from a light chain variable region of an antibody described herein, e.g., an antibody
chosen from any one of A-H.1 to A-H.68, e.g., A-H.1, A-H.2 or A-H.68, or an antibody
described in Table 1A, or a sequence substantially identical (e.g., at least 80%, 85%, 90%, 92%,
95%, 97%, 98%, 99% or higher identical) to any of the aforesaid sequences; or which have at
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least one amino acid alteration, but not more than two, three or four alterations (e.g.,
substitutions, deletions, or insertions, e.g., conservative substitutions) relative to one, two, or
three CDRs according to Kabat et al. shown in Table 1A.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule, includes at least one, two, three, four, five, or six CDRs
according to Kabat et al. (e.g., at least one, two, three, four, five, or six CDRs according to the
Kabat definition as set out in Table 1A) from the heavy and light chain variable regions of an
antibody described herein, e.g., an antibody chosen from any one of A-H.1 to A-H.68, e.g., A-
H.1, A-H.2 or A-H.68, or an antibody described in Table 1A, or encoded by a nucleotide
sequence in Table 1A; or a sequence substantially identical (e.g., at least 80%, 85%, 90%, 92%,
95%, 97%, 98%, 99% or higher identical) to any of the aforesaid sequences; or which have at
least one amino acid alteration, but not more than two, three or four alterations (e.g.,
substitutions, deletions, or insertions, e.g., conservative substitutions) relative to one, two, three,
four, five, or six CDRs according to Kabat et al. shown in Table 1A.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*%01) antibody molecule, includes all six CDRs according to Kabat et al. (e.g., all
six CDRs according to the Kabat definition as set out in Table 1A) from the heavy and light
chain variable regions of an antibody described herein, e.g., an antibody chosen from any one of
A-H.1to A-H.68, e.g., A-H.1, A-H.2 or A-H.68, or an antibody described in Table 1A, or
encoded by a nucleotide sequence in Table 1A; or a sequence substantially identical (e.g., at
least 80%, 85%, 90%, 92%, 95%, 97%, 98%, 99% or higher identical) to any of the aforesaid
sequences; or which have at least one amino acid alteration, but not more than two, three or four
alterations (e.g., substitutions, deletions, or insertions, e.g., conservative substitutions) relative to
all six CDRs according to Kabat et al. shown in Table 1A. In one embodiment, the anti-TCRBV
antibody molecule, e.g., anti-TCRP V6 (e.g., anti-TCRP V6-5*01) antibody molecule, may
include any CDR described herein.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule, includes at least one, two, or three hypervariable loops
that have the same canonical structures as the corresponding hypervariable loop of an antibody
described herein, e.g., an antibody chosen from chosen from any one of A-H.1 to A-H.68, e.g.,

A-H.1, A-H.2 or A-H.68, e.g., the same canonical structures as at least loop 1 and/or loop 2 of
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the heavy and/or light chain variable domains of an antibody described herein. See, e.g., Chothia
etal., (1992) J. Mol. Biol. 227:799-817; Tomlinson et al., (1992) J. Mol. Biol. 227:776-798 for
descriptions of hypervariable loop canonical structures. These structures can be determined by
inspection of the tables described in these references.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule includes at least one, two, or three CDRs according to
Chothia et al. (e.g., at least one, two, or three CDRs according to the Chothia definition as set out
in Table 1A) from a heavy chain variable region of an antibody described herein, e.g., an
antibody chosen from any one of A-H.1 to A-H.68, e.g., A-H.1, A-H.2 or A-H.68, or as
described in Table 1A, or a sequence substantially identical (e.g., at least 80%, 85%, 90%, 92%,
95%, 97%, 98%, 99% or higher identical) to any of the aforesaid sequences; or which have at
least one amino acid alteration, but not more than two, three or four alterations (e.g.,
substitutions, deletions, or insertions, e.g., conservative substitutions) relative to one, two, or
three CDRs according to Chothia et al. shown in Table 1A.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule includes at least one, two, or three CDRs according to
Chothia et al. (e.g., at least one, two, or three CDRs according to the Chothia definition as set out
in Table 1A) from a light chain variable region of an antibody described herein, e.g., an antibody
chosen from any one of A-H.1 to A-H.68, e.g., A-H.1, A-H.2 or A-H.68, or an antibody
described in Table 1A, or a sequence substantially identical (e.g., at least 80%, 85%, 90%, 92%,
95%, 97%, 98%, 99% or higher identical) to any of the aforesaid sequences; or which have at
least one amino acid alteration, but not more than two, three or four alterations (e.g.,
substitutions, deletions, or insertions, e.g., conservative substitutions) relative to one, two, or
three CDRs according to Chothia et al. shown in Table 1A.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRB V6-5*%01) antibody molecule, includes at least one, two, three, four, five, or six CDRs
according to Chothia et al. (e.g., at least one, two, three, four, five, or six CDRs according to the
Chothia definition as set out in Table 1A) from the heavy and light chain variable regions of an
antibody described herein, e.g., an antibody chosen from any one of A-H.1 to A-H.68, e.g., A-
H.1, A-H.2 or A-H.68, or an antibody described in Table 1A, or encoded by the nucleotide
sequence in Table 1A; or a sequence substantially identical (e.g., at least 80%, 85%, 90%, 92%,
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95%, 97%, 98%, 99% or higher identical) to any of the aforesaid sequences; or which have at
least one amino acid alteration, but not more than two, three or four alterations (e.g.,
substitutions, deletions, or insertions, e.g., conservative substitutions) relative to one, two, three,
four, five, or six CDRs according to Chothia et al. shown in Table 1A.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule, includes all six CDRs according to Chothia et al. (e.g.,
all six CDRs according to the Chothia definition as set out in Table 1A) from the heavy and light
chain variable regions of an antibody described herein, e.g., an antibody chosen from any one of
A-H.1to A-H.68, e.g., A-H.1, A-H.2 or A-H.68, or an antibody described in Table 1A, or
encoded by a nucleotide sequence in Table 1A; or a sequence substantially identical (e.g., at
least 80%, 85%, 90%, 92%, 95%, 97%, 98%, 99% or higher identical) to any of the aforesaid
sequences; or which have at least one amino acid alteration, but not more than two, three or four
alterations (e.g., substitutions, deletions, or insertions, e.g., conservative substitutions) relative to
all six CDRs according to Chothia et al. shown in Table 1A. In one embodiment, the anti-
TCRPV antibody molecule, e.g., anti-TCRP V6 (e.g., anti-TCRP V6-5*01) antibody molecule,
may include any CDR described herein.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRB V6-5*%01) antibody molecule, molecule includes a combination of CDRs or
hypervariable loops defined according to Kabat et al., Chothia et al., or as described in Table
1A.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule, can contain any combination of CDRs or hypervariable
loops according to the Kabat and Chothia definitions.

In some embodiments, a combined CDR as set out in Table 1A is a CDR that comprises
a Kabat CDR and a Chothia CDR.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V6 (e.g.,
anti-TCRP V6-5*%01) antibody molecule, molecule includes a combination of CDRs or
hypervariable loops identified as combined CDRs in Table 1A. In some embodiments, the anti-
TCRBV antibody molecule, e.g., anti-TCRP V6 (e.g., anti-TCRB V6-5*01) antibody molecule,
can contain any combination of CDRs or hypervariable loops according the “combined” CDRs

are described in Table 1A.
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In an embodiment, e.g., an embodiment comprising a variable region, a CDR (e.g., a
combined CDR, Chothia CDR or Kabat CDR), or other sequence referred to herein, e.g., in
Table 1A, the antibody molecule is a monospecific antibody molecule, a bispecific antibody
molecule, a bivalent antibody molecule, a biparatopic antibody molecule, or an antibody
molecule that comprises an antigen binding fragment of an antibody, e.g., a half antibody or
antigen binding fragment of a half antibody. In certain embodiments the antibody molecule
comprises a multispecific molecule, e.g., a bispecific molecule, e.g., as described herein.

In an embodiment, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g., anti-
TCRP V6-5*%01) antibody molecule includes:

(i) one, two or all of a light chain complementarity determining region 1 (LC CDR1), a
light chain complementarity determining region 2 (LC CDR?2), and a light chain
complementarity determining region 3 (LC CDR3) of SEQ ID NO: 2, SEQ ID NO: 10 or SEQ
ID NO: 11, and/or

(ii) one, two or all of a heavy chain complementarity determining region 1 (HC CDR1),
heavy chain complementarity determining region 2 (HC CDR2), and a heavy chain
complementarity determining region 3 (HC CDR3) of SEQ ID NO: 1 or SEQ ID NO: 9.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRB V6-5*%01) antibody molecule comprises a LC CDR1, LC CDR2, and LC CDR3 of
SEQ ID NO: 2, and a HC CDR1, HC CDR2, and HC CDR3 of SEQ ID NO: 1.

In some embodiments the anti-TCRBV antibody molecule, e.g., anti-TCRP V6 (e.g., anti-
TCRB V6-5*01) antibody molecule comprises a LC CDR1, LC CDR2, and LC CDR3 of SEQ ID
NO: 10, and a HC CDR1, HC CDR2, and HC CDR3 of SEQ ID NO: 9.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V6 (e.g.,
anti-TCRP V6-5*%01) antibody molecule comprises a LC CDR1, LC CDR2, and LC CDR3 of
SEQ ID NO: 11, and a HC CDR1, HC CDR2, and HC CDR3 of SEQ ID NO: 9.

In an embodiment, the anti-TCRBV antibody molecule, e.g., anti-TCRP V6 (e.g., anti-
TCRp V6-5*01) antibody molecule comprises:

(i) a LC CDR1 amino acid sequence of SEQ ID NO: 6, a LC CDR2 amino acid sequence
of SEQ ID NO: 7, or a LC CDR3 amino acid sequence of SEQ ID NO: 8; and/or

(i) a HC CDR1 amino acid sequence of SEQ ID NO: 3, a HC CDR2 amino acid
sequence of SEQ ID NO: 4, or a HC CDR3 amino acid sequence of SEQ ID NO: 5.
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In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule comprises:

(i) a light chain variable region (VL) comprising a LC CDR1 amino acid sequence of
SEQ ID NO: 6, a LC CDR2 amino acid sequence of SEQ ID NO: 7, or a LC CDR3 amino acid
sequence of SEQ ID NO: 8; and/or

(ii) a heavy chain variable region (VH) comprising a HC CDR1 amino acid sequence of
SEQ ID NO: 3, a HC CDR2 amino acid sequence of SEQ ID NO: 4, or a HC CDR3 amino acid
sequence of SEQ ID NO: 5.

In an embodiment, the anti-TCRBV antibody molecule, e.g., anti-TCRP V6 (e.g., anti-
TCRp V6-5*01) antibody molecule comprises:

(i) a LC CDRI1 amino acid sequence of SEQ ID NO: 51, a LC CDR2 amino acid
sequence of SEQ ID NO: 52, or a LC CDR3 amino acid sequence of SEQ ID NO: 53; and/or

(i) a HC CDR1 amino acid sequence of SEQ ID NO: 45, a HC CDR2 amino acid
sequence of SEQ ID NO: 46, or a HC CDR3 amino acid sequence of SEQ ID NO: 47.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*%01) antibody molecule comprises:

(i) a light chain variable region (VL) comprising a LC CDR1 amino acid sequence of
SEQ ID NO: 51, a LC CDR2 amino acid sequence of SEQ ID NO: 52, or a LC CDR3 amino
acid sequence of SEQ ID NO: 53; and/or

(i1) a heavy chain variable region (VH) comprising a HC CDR1 amino acid sequence of
SEQ ID NO: 45, a HC CDR2 amino acid sequence of SEQ ID NO: 46, or a HC CDR3 amino
acid sequence of SEQ ID NO: 47.

In an embodiment, the anti-TCRBV antibody molecule, e.g., anti-TCRP V6 (e.g., anti-
TCRp V6-5*01) antibody molecule comprises:

(i) a LC CDRI amino acid sequence of SEQ ID NO: 54, a LC CDR2 amino acid
sequence of SEQ ID NO: 55, or a LC CDR3 amino acid sequence of SEQ ID NO: 56; and/or

(i) a HC CDR1 amino acid sequence of SEQ ID NO: 48, a HC CDR2 amino acid
sequence of SEQ ID NO: 49, or a HC CDR3 amino acid sequence of SEQ ID NO: 50.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule comprises:
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(1) a light chain variable region (VL) comprising a LC CDRI amino acid sequence of
SEQ ID NO: 54, a LC CDR2 amino acid sequence of SEQ ID NO: 55, or a LC CDR3 amino
acid sequence of SEQ ID NO: 56; and/or

(i1) a heavy chain variable region (VH) comprising a HC CDRI1 amino acid sequence of
SEQ ID NO: 48, a HC CDR2 amino acid sequence of SEQ ID NO: 49, or a HC CDR3 amino
acid sequence of SEQ ID NO: 50.

In one embodiment, the light or the heavy chain variable framework (e.g., the region
encompassing at least FR1, FR2, FR3, and optionally FR4) of the anti-TCRBV antibody
molecule, e.g., anti-TCRP V6 (e.g., anti-TCRP V6-5*01) antibody molecule can be chosen from:
(a) a light or heavy chain variable framework including at least 80%, 85%, 87% 90%, 92%, 93%,
95%, 97%, 98%, or 100% of the amino acid residues from a human light or heavy chain variable
framework, e.g., a light or heavy chain variable framework residue from a human mature
antibody, a human germline sequence, or a human consensus sequence; (b) a light or heavy chain
variable framework including from 20% to 80%, 40% to 60%, 60% to 90%, or 70% to 95% of
the amino acid residues from a human light or heavy chain variable framework, e.g., a light or
heavy chain variable framework residue from a human mature antibody, a human germline
sequence, or a human consensus sequence; (¢) a non-human framework (e.g., a rodent
framework); or (d) a non-human framework that has been modified, e.g., to remove antigenic or
cytotoxic determinants, e.g., deimmunized, or partially humanized. In one embodiment, the light
or heavy chain variable framework region (particularly FR1, FR2 and/or FR3) includes a light or
heavy chain variable framework sequence at least 70, 75, 80, 85, 87, 88, 90, 92, 94, 95, 96, 97,
98, 99% identical or identical to the frameworks of a VL or VH segment of a human germline
gene.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRB V6-5*%01) antibody molecule, comprises a heavy chain variable domain having at
least one, two, three, four, five, six, seven, ten, fifteen, twenty or more changes, e.g., amino acid
substitutions or deletions, from an amino acid sequence of any one of A-H.1 to A-H.68, e.g., A-
H.1, A-H.2 or A-H.68, e.g., the amino acid sequence of the FR region in the entire variable

region, e.g., shown in FIG. 1A, or in SEQ ID NO: 9.
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Alternatively, or in combination with the heavy chain substitutions described herein, the
anti-TCRBV antibody molecule, e.g., anti-TCRP V6 (e.g., anti-TCRP V6-5*01) antibody
molecule, comprises a light chain variable domain having at least one, two, three, four, five, six,
seven, ten, fifteen, twenty or more amino acid changes, e.g., amino acid substitutions or
deletions, from an amino acid sequence of any one of A-H.1 to A-H.68, e.g., A-H.1, A-H.2 or A-
H.68, e.g., the amino acid sequence of the FR region in the entire variable region, e.g., shown in
FIG. 1B, or in SEQ ID NO: 10 or SEQ ID NO: 11.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule, includes one, two, three, or four heavy chain
framework regions shown in FIG. 1A, or a sequence substantially identical thereto.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule, includes one, two, three, or four light chain framework
regions shown in FIG. 1B, or a sequence substantially identical thereto.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule, comprises the light chain framework region 1 of A-H.1
or A-H.2, e.g., as shown in FIG. 1B.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRB V6-5*%01) antibody molecule, comprises the light chain framework region 2 of A-H.1
or A-H.2, e.g., as shown in FIG. 1B.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule, comprises the light chain framework region 3 of A-H.1
or A-H.2, e.g., as shown in FIG. 1B.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*%01) antibody molecule, comprises the light chain framework region 4 of A-H.1
or A-H.2, e.g., as shown in FIG. 1B.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule, comprises a light chain variable domain comprising a
framework region, e.g., framework region 1 (FR1), comprising a change, e.g., a substitution
(e.g., a conservative substitution) at position 10 according to Kabat numbering. In some

embodiments, the FR1 comprises a Phenylalanine at position 10, e.g., a Serine to Phenyalanine
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substitution. In some embodiments, the substitution is relative to a human germline light chain
framework region sequence.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule, comprises a light chain variable domain comprising a
framework region, e.g., framework region 2 (FR2), comprising a change, e.g., a substitution
(e.g., a conservative substitution) at a position disclosed herein according to Kabat numbering. In
some embodiments, FR2 comprises a Histidine at position 36, e.g., a substitution at position 36
according to Kabat numbering, e.g., a Tyrosine to Histidine substitution. In some embodiments,
FR2 comprises an Alanine at position 46, e.g., a substitution at position 46 according to Kabat
numbering, e.g., an Arginine to Alanine substitution. In some embodiments, the substitution is
relative to a human germline light chain framework region sequence.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule, comprises a light chain variable domain comprising a
framework region, e.g., framework region 3 (FR3), comprising a change, e.g., a substitution
(e.g., a conservative substitution) at a position disclosed herein according to Kabat numbering. In
some embodiments, FR3 comprises a Phenyalanine at position 87, e.g., a substitution at position
87 according to Kabat numbering, e.g., a Tyrosine to Phenyalanine substitution. In some
embodiments, the substitution is relative to a human germline light chain framework region
sequence.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule, comprises a light chain variable domain comprising: (a)
a framework region 1 (FR1) comprising a Phenylalanine at position 10, e.g., a substitution at
position 10 according to Kabat numbering, e.g., a Serine to Phenyalanine substitution; (b) a
framework region 2 (FR2) comprising a Histidine at position 36, e.g., a substitution at position
36 according to Kabat numbering, e.g., a Tyrosine to Histidine substitution, and a Alanine at
position 46, e.g., a substitution at position 46 according to Kabat numbering, e.g., a Arginine to
Alanine substitution; and (c) a framework region 3 (FR3) comprising a Phenylalanine at position
87, e.g., a substitution at position 87 according to Kabat numbering, e.g., a Tyrosine to
Phenyalanine substitution, e.g., as shown in the amino acid sequence of SEQ ID NO: 10. In some
embodiments, the substitution is relative to a human germline light chain framework region

sequence.
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In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule, comprises a light chain variable domain comprising: (a)
a framework region 2 (FR2) comprising a Histidine at position 36, e.g., a substitution at position
36 according to Kabat numbering, e.g., a Tyrosine to Histidine substitution, and a Alanine at
position 46, e.g., a substitution at position 46 according to Kabat numbering, e.g., a Arginine to
Alanine substitution; and (b) a framework region 3 (FR3) comprising a Phenylalanine at position
87, e.g., a substitution at position 87 according to Kabat numbering, e.g., a Tyrosine to
Phenyalanine substitution, e.g., as shown in the amino acid sequence of SEQ ID NO: 11. In some
embodiments, the substitution is relative to a human germline light chain framework region
sequence.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*%01) antibody molecule, comprises a light chain variable domain comprising: (a)
a framework region 1 (FR1) comprising a change, e.g., a substitution (e.g., a conservative
substitution) at one or more (e.g., all) positions disclosed herein according to Kabat numbering, ;
(b) a framework region 2 (FR2) comprising a change, e.g., a substitution (e.g., a conservative
substitution) at one or more (e.g., all) position disclosed herein according to Kabat numbering
and (c) a framework region 3 (FR3) comprising a change, e.g., a substitution (e.g., a conservative
substitution) at one or more (e.g., all) position disclosed herein according to Kabat numbering.

In some embodiments, the substitution is relative to a human germline light chain framework

region sequence.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule, comprises the heavy chain framework region 1 of A-
H.1 or A-H.2, e.g., as shown in FIG. 1A.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRB V6-5*%01) antibody molecule, comprises the heavy chain framework region 2 of A-
H.1 or A-H.2, e.g., as shown in FIG. 1A

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule, comprises the heavy chain framework region 3 of A-

H.1 or A-H.2, e.g., as shown in FIG. 1A.

135



10

15

20

25

30

WO 2020/172598 PCT/US2020/019321

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule, comprises the heavy chain framework region 4 of A-
H.1 or A-H.2, e.g., as shown in FIG. 1A.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCR V6-5*01) antibody molecule, comprises a heavy chain variable domain comprising a
framework region, e.g., framework region 3 (FR3), comprising a change, e.g., a substitution
(e.g., a conservative substitution) at a position disclosed herein according to Kabat numbering. In
some embodiments, FR3 comprises a Threonine at position 73, e.g., a substitution at position 73
according to Kabat numbering, e.g., a Glutamic Acid to Threonine substitution. In some
embodiments, FR3 comprises a Glycine at position 94, e.g., a substitution at position 94
according to Kabat numbering, e.g., an Arginine to Glycine substitution. In some embodiments,
the substitution is relative to a human germline heavy chain framework region sequence.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRpB V6 (e.g.,
anti-TCRB V6-5*01) antibody molecule, comprises a heavy chain variable domain comprising a
framework region 3 (FR3) comprising a Threonine at position 73, e.g., a substitution at position
73 according to Kabat numbering, e.g., a Glutamic Acid to Threonine substitution, and a Glycine
at position 94, e.g., a substitution at position 94 according to Kabat numbering, e.g., a Arginine
to Glycine substitution, e.g., as shown in the amino acid sequence of SEQ ID NO: 10.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule, comprises the heavy chain framework regions 1-4 of A-
H.1 or A-H.2, e.g., SEQ ID NO: 9, or as shown in FIGs. 1A and 1B.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule, comprises the light chain framework regions 1-4 of A-
H.1, e.g., SEQ ID NO: 10, or as shown in FIGs. 1A and 1B.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRB V6-5*%01) antibody molecule, comprises the light chain framework regions 1-4 of A-
H.2, e.g., SEQ ID NO: 11, or as shown in FIGs. 1A and 1B.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule, comprises the heavy chain framework regions 1-4 of A-
H.1, e.g., SEQ ID NO: 9; and the light chain framework regions 1-4 of A-H.1, e.g., SEQ ID NO:
10, or as shown in FIGs. 1A and 1B.
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In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule, comprises the heavy chain framework regions 1-4 of A-
H.2, e.g., SEQ ID NO: 9; and the light chain framework regions 1-4 of A-H.2, e.g., SEQ ID NO:
11, or as shown in FIGs. 1A and 1B.

In some embodiments, the heavy or light chain variable domain, or both, of the anti-
TCRPV antibody molecule, e.g., anti-TCRp V6 (e.g., anti-TCRP V6-5*01) antibody molecule,
includes an amino acid sequence, which is substantially identical to an amino acid disclosed
herein, e.g., at least 80%, 85%, 90%, 92%, 95%, 97%, 98%, 99% or higher identical to a variable
region of an antibody described herein, e.g., an antibody chosen from any one of A-H.1 to A-
H.68, e.g., A-H.1, A-H.2 or A-H.68, or as described in Table 1A, or encoded by the nucleotide
sequence in Table 1A; or which differs at least 1 or 5 residues, but less than 40, 30, 20, or 10
residues, from a variable region of an antibody described herein.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRpB V6 (e.g.,
anti-TCRP V6-5*%01) antibody molecule, comprises at least one, two, three, or four antigen-
binding regions, e.g., variable regions, having an amino acid sequence as set forth in Table 1A,
or a sequence substantially identical thereto (e.g., a sequence at least about 85%, 90%, 95%, 99%
or more identical thereto, or which differs by no more than 1, 2, 5, 10, or 15 amino acid residues
from the sequences shown in Table 1A. In another embodiment, the anti-TCRBV antibody
molecule, e.g., anti-TCRP V6 (e.g., anti-TCRP V6-5%01) antibody molecule includes a VH
and/or VL domain encoded by a nucleic acid having a nucleotide sequence as set forth in Table
1A, or a sequence substantially identical thereto (e.g., a sequence at least about 85%, 90%, 95%,
99% or more identical thereto, or which differs by no more than 3, 6, 15, 30, or 45 nucleotides
from the sequences shown in Table 1A.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCR V6 (e.g.,
anti-TCRP V6-5*%01) antibody molecule, comprises:

a VH domain comprising the amino acid sequence of SEQ ID NO: 9, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence of
SEQ ID NO: 9, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 9; and/or

a VL domain comprising the amino acid sequence of SEQ ID NO: 10, an amino acid

sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence of
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SEQ ID NO: 10, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15
amino acid residues from the amino acid sequence of SEQ ID NO: 10.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule, comprises:

a VH domain comprising the amino acid sequence of SEQ ID NO: 9, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence of
SEQ ID NO: 9, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 9; and/or

a VL domain comprising the amino acid sequence of SEQ ID NO: 11, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence of
SEQ ID NO: 11, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15
amino acid residues from the amino acid sequence of SEQ ID NO: 11.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRpB V6 (e.g.,
anti-TCRP V6-5*%01) antibody molecule is a full antibody or fragment thereof (e.g., a Fab,
F(ab"), Fv, or a single chain Fv fragment (scFv)). In embodiments, the anti-TCRBV antibody
molecule, e.g., anti-TCRP V6 (e.g., anti-TCRp V6-5*01) antibody molecule is a monoclonal
antibody or an antibody with single specificity. In some embodiments, the anti-TCRBV antibody
molecule, e.g., anti-TCRP V6 (e.g., anti-TCRP V6-5*01) antibody molecule, can also be a
humanized, chimeric, camelid, shark, or an in vitro-generated antibody molecule. In some
embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCR V6 (e.g., anti-TCRp V6-
5*%01) antibody molecule, is a humanized antibody molecule. The heavy and light chains of the
anti-TCRBV antibody molecule, e.g., anti-TCR V6 (e.g., anti-TCRP V6-5%01) antibody
molecule, can be full-length (e.g., an antibody can include at least one, and preferably two,
complete heavy chains, and at least one, and preferably two, complete light chains) or can
include an antigen-binding fragment (e.g., a Fab, F(ab')2, Fv, a single chain Fv fragment, a single
domain antibody, a diabody (dAb), a bivalent antibody, or bispecific antibody or fragment
thereof, a single domain variant thereof, or a camelid antibody).

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule, is in the form of a multispecific molecule, e.g., a

bispecific molecule, e.g., as described herein.
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In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRP V6-5*01) antibody molecule, has a heavy chain constant region (Fc) chosen from,
e.g., the heavy chain constant regions of IgG1, 1gG2, IgG3, I1gG4, IgM, IgA1l, IgA2, IgD, and
IgE. In some embodiments, the Fc region is chosen from the heavy chain constant regions of
IgG1, IgG2, IgG3, and IgG4. In some embodiments, the Fc region is chosen from the heavy
chain constant region of IgG1 or IgG2 (e.g., human IgG1, or IgG2). In some embodiments, the
heavy chain constant region is human IgG1. In some embodiments, the Fc region comprises a Fc
region variant, e.g., as described herein.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,
anti-TCRB V6-5*%01) antibody molecule, has a light chain constant region chosen from, e.g., the
light chain constant regions of kappa or lambda, preferably kappa (e.g., human kappa). In one
embodiment, the constant region is altered, e.g., mutated, to modify the properties of the anti-
TCRPV antibody molecule, e.g., anti-TCRP V6 (e.g., anti-TCRP V6-5*01) antibody molecule
(e.g., to increase or decrease one or more of: Fc receptor binding, antibody glycosylation, the
number of cysteine residues, effector cell function, or complement function). For example, the
constant region is mutated at positions 296 (M to Y), 298 (S to T), 300 (T to E), 477 (H to K)
and 478 (N to F) to alter Fc receptor binding (e.g., the mutated positions correspond to positions
132(Mto Y), 134 (Sto T), 136 (T to E), 313 (H to K) and 314 (N to F) of SEQ ID NOs: 212 or
214; or positions 135 (M to Y), 137 (Sto T), 139 (T to E), 316 (H to K) and 317 (N to F) of SEQ
ID NOs: 215, 216, 217, or 218), e.g., relative to human IgG1.

Antibody A-H.1 comprises a heavy chain comprising the amino acid sequence of SEQ ID
NO: 3278 and a light chain comprising the amino acid sequence of SEQ ID NO: 72. Antibody
A-H.2 comprises a heavy chain comprising the amino acid sequence of SEQ ID NO: 3278 and a
light chain comprising the amino acid sequence of SEQ ID NO: 3279. Antibody A-H.68
comprises the amino acid sequence of SEQ ID NO: 1337, or a sequence having at least 85%,
90%, 95%, 96%, 97%, 98%, or 99% identity thereto.

Additional exemplary humanized anti-TCRB V6 antibodies are provided in Table 1A. In
some embodiments, the anti-TCRp V6 is antibody A, e.g., humanized antibody A (antibody A-
H), as provided in Table 1A. In some embodiments, the anti-TCRBV antibody comprises one or
more (e.g., all three) of a LC CDR1, LC CDR2, and LC CDR3 provided in Table 1A; and/or one
or more (e.g., all three) of a HC CDR1, HC CDR2, and HC CDR3 provided in Table 1A, or a

139



10

WO 2020/172598

PCT/US2020/019321

sequence with at least 85%, 90%, 95%, 96%, 97%, 98%, or 99% identity thereto. In some

embodiments, antibody A comprises a variable heavy chain (VH) and/or a variable light chain

(VL) provided in Table 1A, or a sequence with at least 85%, 90%, 95%, 96%, 97%, 98%, or

99% identity thereto.

Table 1A: Amino acid and nucleotide sequences for murine, chimeric and humanized antibody
molecules which bind to TCRVB 6, e.g., TCRVB 6-5. The antibody molecules include murine
mAb Antibody A, and humanized mAb Antibody A-H Clones A-H.1 to A-H.68. The amino acid

the heavy and light chain CDRs, and the amino acid and nucleotide sequences of the heavy and

light chain variable regions, and the heavy and light chains are shown.

Antibody A (murine)

SEQID NO: 3 HC CDRI1 GYSFTTYYIH
(Combined)
SEQ ID NO: 4 HC CDR2 WFFPGSGNIKYNEKFKG
(Combined)
SEQ ID NO: 5 SYYSYDVLDY
HC CDR3
(Combined)
SEQ ID NO: 45 HC CDRI1 (Kabat) TYYIH
SEQ ID NO: 46 HC CDR2 (Kabat) WFFPGSGNIKYNEKFKG
SEQ ID NO: 47 HC CDR3 (Kabat) SYYSYDVLDY
SEQ ID NO: 48 HC CDRI1 (Chothia) GYSFTTY
SEQ ID NO: 49 HC CDR2 (Chothia) FPGSGN
SEQ ID NO: 50 HC CDR3 (Chothia) SYYSYDVLDY
SEQID NO: 1 QVQLQQSGPELVKPGTSVKISCKASGYSFTT
YYIHWVKQRPGQGLEWIGWFFPGSGNIKYN
EKFKGKATLTADTSSSTAYMQLSSLTSEESA
VH VYFCAGSYYSYDVLDYWGHGTTLTVSS
SEQ ID NO: 6 LC CDR1 (Combined) | KASQNVGINVV
SEQID NO: 7 LC CDR2 (Combined) | SSSHRYS
SEQ ID NO: 8 LC CDR3 (Combined) | QQFKSYPLT
SEQ ID NO: 51 LC CDR1 (Kabat) KASQNVGINVV
SEQ ID NO: 52 LC CDR2 (Kabat) SSSHRYS
SEQ ID NO: 53 LC CDR3 (Kabat) QQFKSYPLT
SEQ ID NO: 54 LC CDRI1 (Chothia) KASQNVGINVV
SEQ ID NO: 55 LC CDR2 (chothia) SSSHRYS
SEQ ID NO: 56 LC CDR3 (chothia) QQFKSYPLT
SEQ ID NO: 2 VL DILMTQSQKFMSTSLGDRVSVSCKASQNVG

INVVWHQQKPGQSPKALIYSSSHRYSGVPD
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RFTGSGSGTDFTLTINNVQSEDLAEYFCQQF

KSYPLTFGAGTKLELK
Antibody A humanized (A-H antibody)
A-H.1 antibody
SEQID NO: 3 HC CDR1 GYSFTTYYIH
(Combined)

SEQID NO: 4 HC CDR2 WFFPGSGNIKYNEKFKG
(Combined)

SEQ ID NO: 5 HC CDR3 SYYSYDVLDY
(Combined)

SEQID NO: 9 VH QVQLVQSGAEVKKPGSSVKVSCKASGYSFT
TYYIHWVRQAPGQGLEWMGWFFPGSGNIK
YNEKFKGRVTITADTSTSTAYMELSSLRSED
TAVYYCAGSYYSYDVLDYWGQGTTVTVSS

SEQ ID NO: 12 DNA VH CAGGTGCAGCTGGTTCAGTCTGGCGCCGA
AGTGAAGAAACCTGGCTCCTCCGTGAAGG
TGTCCTGCAAGGCTTCCGGCTACTCCTTCA
CCACCTACTACATCCACTGGGTCCGACAG
GCCCCTGGACAAGGATTGGAATGGATGG
GCTGGTTCTTCCCCGGCTCCGGCAACATC
AAGTACAACGAGAAGTTCAAGGGCCGCG
TGACCATCACCGCCGACACCTCTACCTCT
ACCGCCTACATGGAACTGTCCAGCCTGAG
ATCTGAGGACACCGCCGTGTACTACTGCG
CCGGCTCCTACTACTCTTACGACGTGCTG
GATTACTGGGGCCAGGGCACCACAGTGAC
AGTGTCCTCT

SEQ ID NO: 69 VH-IgM constant METDTLLLWVLLLWVPGSTGQVQLVQSGA

delta CDC

EVKKPGSSVKVSCKASGYSFTTYYIHWVRQ
APGQGLEWMGWFFPGSGNIKYNEKFKGRV
TITADTSTSTAYMELSSLRSEDTAVYYCAGS
YYSYDVLDYWGQGTTVTVSSGSASAPTLEP
LVSCENSPSDTSSVAVGCLAQDFLPDSITFS
WKYKNNSDISSTRGFPSVLRGGKYAATSQV
LLPSKDVMQGTDEHVVCKVQHPNGNKEKN
VPLPVIAELPPKVSVFVPPRDGFFGNPRKSK
LICQATGFSPRQIQVSWLREGKQVGSGVTT
DQVQAEAKESGPTTYKVTSTLTIKESDWLG
QSMFTCRVDHRGLTFQQNASSMCVPDQDT
AIRVFAIPPSFASIFLTKSTKLTCLVTDLTTY
DSVTISWTRQNGEAVKTHTNISESHPNATFS
AVGEASICEDDWNSGERFTCTVTHTDLASS
LKQTISRPKGVALHRPDVYLLPPAREQLNLR
ESATITCLVTGFSPADVFVQWMQRGQPLSP
EKYVTSAPMPEPQAPGRYFAHSILTVSEEE
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WNTGETYTCVVAHEALPNRVTERTVDKST
GKPTLYNVSLVMSDTAGTCY

SEQ ID NO: 70

VH-IgGAL

METDTLLLWVLLLWVPGSTGQVQLVQSGA
EVKKPGSSVKVSCKASGYSFTTYYIHWVRQ
APGQGLEWMGWFFPGSGNIKYNEKFKGRV
TITADTSTSTAYMELSSLRSEDTAVYYCAGS
YYSYDVLDYWGQGTTVTVSSASPTSPKVFP
LSLCSTQPDGNVVIACLVQGFFPQEPLSVTW
SESGQGVTARNFPPSQDASGDLYTTSSQLTL
PATQCLAGKSVTCHVKHYTNPSQDVTVPCP
VPSTPPTPSPSTPPTPSPSCCHPRLSLHRPALE
DLLLGSEANLTCTLTGLRDASGVTFTWTPSS
GKSAVQGPPERDLCGCYSVSSVLPGCAEPW
NHGKTFTCTAAYPESKTPLTATLSKSGNTFR
PEVHLLPPPSEELALNELVTLTCLARGFSPK
DVLVRWLQGSQELPREKYLTWASRQEPSQ
GTTTFAVTSILRVAAEDWKKGDTFSCMVG
HEALPLAFTQKTIDRLAGKPTHVNVSVVMA
EVDGTCY

SEQ ID NO: 71

VH-IgGA2

METDTLLLWVLLLW VPGSTGQVQLVQSGA
EVKKPGSSVKVSCKASGYSFTTYYIHWVRQ
APGQGLEWMGWFFPGSGNIKYNEKFKGRV
TITADTSTSTAYMELSSLRSEDTAVYYCAGS
YYSYDVLDYWGQGTTVTVSSASPTSPKVFP
LSLDSTPQDGNVVVACLVQGFFPQEPLSVT

WSESGQNVTARNFPPSQDASGDLYTTSSQL
TLPATQCPDGKSVTCHVKHYTNSSQDVTVP
CRVPPPPPCCHPRLSLHRPALEDLLLGSEAN
LTCTLTGLRDASGATFTWTPSSGKSAVQGP

PERDLCGCYSVSSVLPGCAQPWNHGETFTC
TAAHPELKTPLTANITKSGNTFRPEVHLLPP

PSEELALNELVTLTCLARGFSPKDVLVRWL

QGSQELPREKYLTWASRQEPSQGTTTYAVT
SILRVAAEDWKKGETFSCMVGHEALPLAFT
QKTIDRMAGKPTHINVSVVMAEADGTCY

SEQ ID NO: 3278

Heavy chain

METDTLLLWVLLLW VPGSTGQVQLVQSGA
EVKKPGSSVKVSCKASGYSFTTYYIHWVRQ
APGQGLEWMGWFFPGSGNIKYNEKFKGRV
TITADTSTSTAYMELSSLRSEDTAVYYCAGS
YYSYDVLDYWGQGTTVTVSSASTKGPSVFP
LAPSSKSTSGGTAALGCLVKDYFPEPVTVS
WNSGALTSGVHTFPAVLQSSGLYSLSSVVT
VPSSSLGTQTYICNVNHKPSNTKVDKRVEP
KSCDKTHTCPPCPAPELLGGPS VFLFPPKPK
DTLMISRTPEVTCVVVDVSHEDPEVKENWY
VDGVEVHNAKTKPREEQYNSTYRVVSVLT
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VLHQDWLNGKEYKCKVSNKALPAPIEKTIS
KAKGQPREPQVYTLPPSREEMTKNQVSLTC
LVKGFYPSDIAVEWESNGQPENNYKTTPPV
LDSDGSFFLYSKLTVDKSRWQQGNVESCSV
MHEALHNHYTQKSLSLSPGK

SEQ ID NO: 6

LC CDR1 (Combined)

KASQNVGINVV

SEQ ID NO: 7

LC CDR2 (Combined)

SSSHRYS

SEQ ID NO: 8

LC CDR3 (Combined)

QQFKSYPLT

SEQ ID NO: 10

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVGI

NVVWHQQKPGKAPKALIYSSSHRYSGVPSR
FSGSGSGTEFTLTISSLQPEDFATYFCQQFKS

YPLTFGQGTKLEIK

SEQ ID NO: 13

DNA VL

GACATCCAGATGACCCAGTCTCCATCCTT
CCTGTCCGCCTCTGTGGGCGACAGAGTGA
CCATCACATGCAAGGCCTCTCAGAACGTG
GGCATCAACGTCGTGTGGCACCAGCAGAA
GCCTGGCAAGGCTCCTAAGGCTCTGATCT
ACTCCTCCAGCCACCGGTACTCTGGCGTG
CCCTCTAGATTTTCCGGCTCTGGCTCTGGC
ACCGAGTTTACCCTGACAATCTCCAGCCT
GCAGCCTGAGGACTTCGCCACCTACTTTIT
GCCAGCAGTTCAAGAGCTACCCTCTGACC
TTTGGCCAGGGCACCAAGCTGGAAATCAA
G

SEQ ID NO: 72

VL and kappa
constant region/light
chain

METDTLLLWVLLLW VPGSTGDIQMTQSPSF
LSASVGDRVTITCKASQNVGINVVWHQQKP
GKAPKALIYSSSHRYSGVPSRFSGSGSGTEF
TLTISSLQPEDFATYFCQQFKSYPLTFGQGT
KLEIKRTVAAPSVFIFPPSDEQLKSGTASVVC
LLNNFYPREAKVQWKVDNALQSGNSQESV
TEQDSKDSTYSLSSTLTLSKADYEKHKVYA
CEVTHQGLSSPVTKSFNRGEC

A-H.2 antibody

SEQID NO: 3 HC CDRI1 GYSFTTYYIH
(Combined)

SEQ ID NO: 4 HC CDR2 WFFPGSGNIKYNEKFKG
(Combined)

SEQ ID NO: 5 HC CDR3 SYYSYDVLDY
(Combined)

SEQ ID NO: 9 VH QVQLVQSGAEVKKPGSSVKVSCKASGYSFT
TYYIHWVRQAPGQGLEWMGWFFPGSGNIK
YNEKFKGRVTITADTSTSTAYMELSSLRSED
TAVYYCAGSYYSYDVLDYWGQGTTVTVSS

SEQ ID NO: 12 DNA VH CAGGTGCAGCTGGTTCAGTCTGGCGCCGA

AGTGAAGAAACCTGGCTCCTCCGTGAAGG
TGTCCTGCAAGGCTTCCGGCTACTCCTTCA
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CCACCTACTACATCCACTGGGTCCGACAG
GCCCCTGGACAAGGATTGGAATGGATGG
GCTGGTTCTTCCCCGGCTCCGGCAACATC
AAGTACAACGAGAAGTTCAAGGGCCGCG
TGACCATCACCGCCGACACCTCTACCTCT
ACCGCCTACATGGAACTGTCCAGCCTGAG
ATCTGAGGACACCGCCGTGTACTACTGCG
CCGGCTCCTACTACTCTTACGACGTGCTG
GATTACTGGGGCCAGGGCACCACAGTGAC
AGTGTCCTCT

SEQ ID NO: 3278

METDTLLLWVLLLWVPGSTGQVQLVQSGA
EVKKPGSSVKVSCKASGYSFTTYYIHWVRQ
APGQGLEWMGWFFPGSGNIKYNEKFKGRV
TITADTSTSTAYMELSSLRSEDTAVYYCAGS
YYSYDVLDYWGQGTTVTVSSASTKGPSVFP
LAPSSKSTSGGTAALGCLVKDYFPEPVTVS
WNSGALTSGVHTFPAVLQSSGLYSLSSVVT
VPSSSLGTQTYICNVNHKPSNTKVDKRVEP
KSCDKTHTCPPCPAPELLGGPSVFLFPPKPK
DTLMISRTPEVTCVVVDVSHEDPEVKENWY
VDGVEVHNAKTKPREEQYNSTYRVVSVLT
VLHQDWLNGKEYKCKVSNKALPAPIEKTIS
KAKGQPREPQVYTLPPSREEMTKNQVSLTC
LVKGFYPSDIAVEWESNGQPENNYKTTPPV
LDSDGSFFLYSKLTVDKSRWQQGNVESCSV

Heavy chain MHEALHNHYTQKSLSLSPGK

SEQ ID NO: 6 LC CDR1 (Combined) | KASQNVGINVV

SEQ ID NO: 7 LC CDR2 (Combined) | SSSHRYS

SEQ ID NO: 8 LC CDR3 (Combined) | QQFKSYPLT

SEQ ID NO: 11 VL DIQMTQSPSSLSASVGDRVTITCKASQNVGI
NVVWHQQKPGKVPKALIYSSSHRYSGVPSR
FSGSGSGTDFTLTISSLQPEDVATYFCQQFKS
YPLTFGQGTKLEIK

SEQ ID NO: 14 DNA VL GACATCCAGATGACCCAGTCTCCATCCTC

TCTGTCCGCCTCTGTGGGCGACAGAGTGA
CCATCACATGCAAGGCCTCTCAGAACGTG
GGCATCAACGTCGTGTGGCACCAGCAGAA
ACCTGGCAAGGTGCCCAAGGCTCTGATCT
ACTCCTCCAGCCACAGATACTCCGGCGTG
CCCTCTAGATTCTCCGGCTCTGGCTCTGGC
ACCGACTTTACCCTGACAATCTCCAGCCT
GCAGCCTGAGGACGTGGCCACCTACTTTT
GCCAGCAGTTCAAGAGCTACCCTCTGACC
TTTGGCCAGGGCACCAAGCTGGAAATCAA
G
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SEQ ID NO: 3279

Light chain

METDTLLLWVLLLWVPGSTGDIQMTQSPSS
LSASVGDRVTITCKASQNVGINVVWHQQKP
GKVPKALIYSSSHRYSGVPSRFSGSGSGTDF
TLTISSLQPEDVATYFCQQFKSYPLTFGQGT
KLEIKRTVAAPSVFIFPPSDEQLKSGTASVVC
LLNNFYPREAKVQWKVDNALQSGNSQESV
TEQDSKDSTYSLSSTLTLSKADYEKHKVYA
CEVTHQGLSSPVTKSFNRGEC

A-H.3 antibody

SEQ ID NO: 80

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
KLTYIHWVRQAPGQGLEWMGRVSPGSGNT
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
SGGGGSGGGGSGGGGSGGGGSDIQMTQSPS
FLSASVGDRVTITCKASQNVEDRVAWYQQ
KPGKAPKALIYSSSHRYKGVPSRFSGSGSGT
EFTLTISSLQPEDFATYFCQQFKSYPLTFGQG
TKLEIK

SEQ ID NO: 81

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVED
RVAWYQQKPGKAPKALIYSSSHRYKGVPSR
FSGSGSGTEFTLTISSLQPEDFATYFCQQFKS

YPLTFGQGTKLEIK

SEQ ID NO: 82

VH

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
KLTYIHWVRQAPGQGLEWMGRVSPGSGNT
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
S

A-H4

SEQ ID NO: 83

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
DKIYIHWVRQAPGQGLEWMGRISAGSGNV
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
SGGGGSGGGGSGGGGSGGGGSDIQMTQSPS
FLSASVGDRVTITCKASQNVEDRVAWYQQ
KPGKAPKALIYSSSHRYKGVPSRFSGSGSGT
EFTLTISSLQPEDFATYFCQQFKSYPLTFGQG
TKLEIK

SEQ ID NO: 84

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVED
RVAWYQQKPGKAPKALIYSSSHRYKGVPSR
FSGSGSGTEFTLTISSLQPEDFATYFCQQFKS

YPLTFGQGTKLEIK

SEQ ID NO: 85

VH

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
DKIYTHWVRQAPGQGLEWMGRISAGSGNV
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
S
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A-H.5

SEQ ID NO:

86

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGHDF
RDFYIHWVRQAPGQGLEWMGRVYPGSGSY
RYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
SGGGGSGGGGSGGGGSGGGGSDIQMTQSPS
FLSASVGDRVTITCKASQNVDDRVAWYQQ
KPGKAPKALIYSSSHRYKGVPSRFSGSGSGT
EFTLTISSLQPEDFATYFCQQFKSYPLTFGQG
TKLEIK

SEQ ID NO:

87

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVDD
RVAWYQQKPGKAPKALIYSSSHRYKGVPSR
FSGSGSGTEFTLTISSLQPEDFATYFCQQFKS
YPLTFGQGTKLEIK

SEQ ID NO:

88

VH

QVQLVQSGAEVKKPGSSVKVSCKASGHDF
RDFYIHWVRQAPGQGLEWMGRVYPGSGSY
RYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
S

A-H.6

SEQ ID NO:

89

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGHDF
KLTYIHWVRQAPGQGLEWMGRISAGSGNV
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
SGGGGSGGGGSGGGGSGGGGSDIQMTQSPS
FLSASVGDRVTITCKASQNVDNRVAWYQQ
KPGKAPKALIYSSSHRYKGVPSRFESGSGSGT
EFTLTISSLQPEDFATYFCQQFKSYPLTFGQG
TKLEIK

SEQ ID NO:

90

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVDN
RVAWYQQKPGKAPKALIYSSSHRYKGVPSR
FSGSGSGTEFTLTISSLQPEDFATYFCQQFKS
YPLTFGQGTKLEIK

SEQ ID NO:

91

VH

QVQLVQSGAEVKKPGSSVKVSCKASGHDF
KLTYIHWVRQAPGQGLEWMGRISAGSGNV
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
S

A-H.7

SEQ ID NO:

92

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
KLTYIHWVRQAPGQGLEWMGRIFPGSGNV
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
SGGGGSGGGGSGGGGSGGGGSDIQMTQSPS
FLSASVGDRVTITCKASQNVENKVAWHQQ
KPGKAPKALIYSSSHRYKGVPSRFSGSGSGT
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EFTLTISSLQPEDFATYFCQQFKSYPLTFGQG
TKLEIK

SEQ ID NO:

93

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVEN
KVAWHQQKPGKAPKALIYSSSHRYKGVPS
RFSGSGSGTEFTLTISSLQPEDFATYFCQQFK
SYPLTFGQGTKLEIK

SEQ ID NO:

94

VH

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
KLTYIHWVRQAPGQGLEWMGRIFPGSGNV
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
S

A-H.8

SEQ ID NO:

95

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
DKIYIHWVRQAPGQGLEWMGRIFAGSGNT
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
SGGGGSGGGGSGGGGSGGGGSDIQMTQSPS
FLSASVGDRVTITCKASQNVDDRVAWYQQ
KPGKAPKALIYSSSHRYKGVPSRESGSGSGT
EFTLTISSLQPEDFATYFCQQFKSYPLTFGQG
TKLEIK

SEQ ID NO:

96

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVDD
RVAWYQQKPGKAPKALIYSSSHRYKGVPSR
FSGSGSGTEFTLTISSLQPEDFATYFCQQFKS
YPLTFGQGTKLEIK

SEQ ID NO:

97

VH

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
DKIYTHWVRQAPGQGLEWMGRIFAGSGNT
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
S

A-HI

SEQ ID NO:

98

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGHDF
DKFYIHWVRQAPGQGLEWMGRVSAGSGN
VKYNEKFKGRVTITADTSTSTAYMELSSLRS
EDTAVYYCAGSYYSYDVLDYWGQGTTVT
VSSGGGGSGGGGSGGGGSGGGGSDIQMTQ
SPSFLSASVGDRVTITCKASQNVGNRVAWY
QQKPGKAPKALIYSSSHRYSGVPSRFSGSGS
GTEFTLTISSLQPEDFATYFCQQFKSYPLTFG
QGTKLEIK

SEQ ID NO:

99

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVGN
RVAWYQQKPGKAPKALIYSSSHRYSGVPSR
FSGSGSGTEFTLTISSLQPEDFATYFCQQFKS
YPLTFGQGTKLEIK
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SEQ ID NO:

100

VH

QVQLVQSGAEVKKPGSSVKVSCKASGHDF
DKFYIHWVRQAPGQGLEWMGRVSAGSGN
VKYNEKFKGRVTITADTSTSTAYMELSSLRS
EDTAVYYCAGSYYSYDVLDYWGQGTTVT
VSS

A-H.10

SEQ ID NO:

101

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGHDF
DKFYIHWVRQAPGQGLEWMGRIFAGSGNV
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
SGGGGSGGGGSGGGGSGGGGSDIQMTQSPS
FLSASVGDRVTITCKASQNVGDRVAWYQQ
KPGKAPKALIYSSSHRYKGVPSRESGSGSGT
EFTLTISSLQPEDFATYFCQQFKSYPLTFGQG
TKLEIKs

SEQ ID NO:

102

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVGD
RVAWYQQKPGKAPKALIYSSSHRYKGVPSR
FSGSGSGTEFTLTISSLQPEDFATYFCQQFKS
YPLTFGQGTKLEIK

SEQ ID NO:

103

VH

QVQLVQSGAEVKKPGSSVKVSCKASGHDF
DKFYTHWVRQAPGQGLEWMGRIFAGSGNV
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
S

A-H.11

SEQ ID NO:

104

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
KLTYIHWVRQAPGQGLEWMGRVSPGSGNV
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
SGGGGSGGGGSGGGGSGGGGSDIQMTQSPS
FLSASVGDRVTITCKASQNVGDRVAWYQQ
KPGKAPKALIYSSSHRYKGVPSRFSGSGSGT
EFTLTISSLQPEDFATYFCQQFKSYPLTFGQG
TKLEIK

SEQ ID NO:

105

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVGD
RVAWYQQKPGKAPKALIYSSSHRYKGVPSR
FSGSGSGTEFTLTISSLQPEDFATYFCQQFKS
YPLTFGQGTKLEIK

SEQ ID NO:

106

VH

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
KLTYIHWVRQAPGQGLEWMGRVSPGSGNV
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
S

A-H.12

SEQ ID NO:

107

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
DKIYTHWVRQAPGQGLEWMGRVSAGSGNT
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KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
SGGGGSGGGGSGGGGSGGGGSDIQMTQSPS
FLSASVGDRVTITCKASQNVGNRVAWYQQ
KPGKAPKALIYSSSHRYKGVPSRFSGSGSGT
EFTLTISSLQPEDFATYFCQQFKSYPLTFGQG
TKLEIK

SEQ ID NO:

108

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVGN
RVAWYQQKPGKAPKALIYSSSHRYKGVPSR
FSGSGSGTEFTLTISSLQPEDFATYFCQQFKS
YPLTFGQGTKLEIK

SEQ ID NO:

109

VH

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
DKIYTHWVRQAPGQGLEWMGRVSAGSGNT
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
S

A-H.13

SEQ ID NO:

110

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
KLTYIHWVRQAPGQGLEWMGRIFPGSGNV
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
SGGGGSGGGGSGGGGSGGGGSDIQMTQSPS
FLSASVGDRVTITCKASQNVDNRVAWYQQ
KPGKAPKALIYSSSHRYKGVPSRFSGSGSGT
EFTLTISSLQPEDFATYFCQQFKSYPLTFGQG
TKLEIK

SEQ ID NO:

111

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVDN
RVAWYQQKPGKAPKALIYSSSHRYKGVPSR
FSGSGSGTEFTLTISSLQPEDFATYFCQQFKS
YPLTFGQGTKLEIK

SEQ ID NO:

112

VH

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
KLTYIHWVRQAPGQGLEWMGRIFPGSGNV
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
S

A-H.14

SEQ ID NO:

113

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
DKIYIHWVRQAPGQGLEWMGRISAGSGNT
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
SGGGGSGGGGSGGGGSGGGGSDIQMTQSPS
FLSASVGDRVTITCKASQNVDDRVAWYQQ
KPGKAPKALIYSSSHRYKGVPSRFSGSGSGT
EFTLTISSLQPEDFATYFCQQFKSYPLTFGQG
TKLEIK
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SEQ ID NO:

114

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVDD
RVAWYQQKPGKAPKALIYSSSHRYKGVPSR
FSGSGSGTEFTLTISSLQPEDFATYFCQQFKS
YPLTFGQGTKLEIK

SEQ ID NO:

115

VH

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
DKIYIHWVRQAPGQGLEWMGRISAGSGNT
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
S

A-H.15

SEQ ID NO:

116

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGTDFR
LTYIHW VRQAPGQGLEWMGRVSPGSGNTK
YNEKFKGRVTITADTSTSTAYMELSSLRSED
TAVYYCAGSYYSYDVLDYWGQGTTVTVSS

GGGGSGGGGSGGGGSGGGGSDIQMTQSPSF
LSASVGDRVTITCKASQNVDNKVAWHQQK

PGKAPKALIYSSSHRYKGVPSRFSGSGSGTE

FTLTISSLQPEDFATYFCQQFKSYPLTFGQGT
KLEIK

SEQ ID NO:

117

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVDN
KVAWHQQKPGKAPKALIYSSSHRYKGVPS
RFSGSGSGTEFTLTISSLQPEDFATYFCQQFK
SYPLTFGQGTKLEIK

SEQ ID NO:

118

VH

QVQLVQSGAEVKKPGSSVKVSCKASGTDFR
LTYIHWVRQAPGQGLEWMGRVSPGSGNTK
YNEKFKGRVTITADTSTSTAYMELSSLRSED
TAVYYCAGSYYSYDVLDYWGQGTTVTVSS

A-H.16

SEQ ID NO:

119

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGGTFR
LTYIHWVRQAPGQGLEWMGRVYPGSGNTK
YNEKFKGRVTITADTSTSTAYMELSSLRSED
TAVYYCAGSYYSYDVLDYWGQGTTVTVSS

GGGGSGGGGSGGGGSGGGGSDIQMTQSPSF
LSASVGDRVTITCKASQNVDDRVAWYQQK

PGKAPKALIYSSSHRYKGVPSRFSGSGSGTE

FTLTISSLQPEDFATYFCQQFKSYPLTFGQGT
KLEIK

SEQ ID NO:

120

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVDD
RVAWYQQKPGKAPKALIYSSSHRYKGVPSR
FSGSGSGTEFTLTISSLQPEDFATYFCQQFKS
YPLTFGQGTKLEIK

SEQ ID NO:

121

VH

QVQLVQSGAEVKKPGSSVKVSCKASGGTFR
LTYIHWVRQAPGQGLEWMGRVYPGSGNTK
YNEKFKGRVTITADTSTSTAYMELSSLRSED
TAVYYCAGSYYSYDVLDYWGQGTTVTVSS

A-H.17
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SEQ ID NO:

122

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGTDFR
LTYIHW VRQAPGQGLEWMGRIFPGSGNTK
YNEKFKGRVTITADTSTSTAYMELSSLRSED
TAVYYCAGSYYSYDVLDYWGQGTTVTVSS
GGGGSGGGGSGGGGSGGGGSDIQMTQSPSF
LSASVGDRVTITCKASQNVDDRVAWYQQK
PGKAPKALIYSSSHRYKGVPSRFSGSGSGTE
FTLTISSLQPEDFATYFCQQFKSYPLTFGQGT
KLEIK

SEQ ID NO:

123

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVDD
RVAWYQQKPGKAPKALIYSSSHRYKGVPSR
FSGSGSGTEFTLTISSLQPEDFATYFCQQFKS
YPLTFGQGTKLEIK

SEQ ID NO:

124

VH

QVQLVQSGAEVKKPGSSVKVSCKASGTDFR
LTYIHWVRQAPGQGLEWMGRIFPGSGNTK

YNEKFKGRVTITADTSTSTAYMELSSLRSED
TAVYYCAGSYYSYDVLDYWGQGTTVTVSS

A-H.18

SEQ ID NO:

125

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
KLTYIHWVRQAPGQGLEWMGRIFPGSGNV
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
SGGGGSGGGGSGGGGSGGGGSDIQMTQSPS
FLSASVGDRVTITCKASQNVEDRVAWYQQ
KPGKAPKALIYSSSHRYKGVPSRFSGSGSGT
EFTLTISSLQPEDFATYFCQQFKSYPLTFGQG
TKLEIK

SEQ ID NO:

126

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVED
RVAWYQQKPGKAPKALIYSSSHRYKGVPSR
FSGSGSGTEFTLTISSLQPEDFATYFCQQFKS

YPLTFGQGTKLEIK

SEQ ID NO:

127

VH

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
KLTYIHWVRQAPGQGLEWMGRIFPGSGNV
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
S

A-H.19

SEQ ID NO:

128

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGGTFR
LTYIHWVRQAPGQGLEWMGRISAGSGNVK

YNEKFKGRVTITADTSTSTAYMELSSLRSED
TAVYYCAGSYYSYDVLDYWGQGTTVTVSS

GGGGSGGGGSGGGGSGGGGSDIQMTQSPSF
LSASVGDRVTITCKASQNVGDRVAWYQQK

PGKAPKALIYSSSHRYKGVPSRFSGSGSGTE

FTLTISSLQPEDFATYFCQQFKSYPLTFGQGT
KLEIK
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SEQ ID NO:

129

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVGD
RVAWYQQKPGKAPKALIYSSSHRYKGVPSR
FSGSGSGTEFTLTISSLQPEDFATYFCQQFKS
YPLTFGQGTKLEIK

SEQ ID NO:

130

VH

QVQLVQSGAEVKKPGSSVKVSCKASGGTFR
LTYIHWVRQAPGQGLEWMGRISAGSGNVK
YNEKFKGRVTITADTSTSTAYMELSSLRSED
TAVYYCAGSYYSYDVLDYWGQGTTVTVSS

A-H.20

SEQ ID NO:

131

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGGTF
DKTYIHWVRQAPGQGLEWMGRISAGSGNT
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
SGGGGSGGGGSGGGGSGGGGSDIQMTQSPS
FLSASVGDRVTITCKASQNVDDRVAWYQQ
KPGKAPKALIYSSSHRYKGVPSRFSGSGSGT
EFTLTISSLQPEDFATYFCQQFKSYPLTFGQG
TKLEIK

SEQ ID NO:

132

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVDD
RVAWYQQKPGKAPKALIYSSSHRYKGVPSR
FSGSGSGTEFTLTISSLQPEDFATYFCQQFKS
YPLTFGQGTKLEIK

SEQ ID NO:

133

VH

QVQLVQSGAEVKKPGSSVKVSCKASGGTF
DKTYIHWVRQAPGQGLEWMGRISAGSGNT
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
S

A-H.21

SEQ ID NO:

134

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGHDF
DKFYTHWVRQAPGQGLEWMGRISAGSGNT
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
SGGGGSGGGGSGGGGSGGGGSDIQMTQSPS
FLSASVGDRVTITCKASQNVDDRVAWYQQ
KPGKAPKALIYSSSHRYKGVPSRFSGSGSGT
EFTLTISSLQPEDFATYFCQQFKSYPLTFGQG
TKLEIK

SEQ ID NO:

135

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVDD
RVAWYQQKPGKAPKALIYSSSHRYKGVPSR
FSGSGSGTEFTLTISSLQPEDFATYFCQQFKS
YPLTFGQGTKLEIK

SEQ ID NO:

136

VH

QVQLVQSGAEVKKPGSSVKVSCKASGHDF
DKFYIHWVRQAPGQGLEWMGRISAGSGNT
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
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DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
S

A-H.22

SEQ ID NO:

137

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
KLTYIHWVRQAPGQGLEWMGRISAGSGNV
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
SGGGGSGGGGSGGGGSGGGGSDIQMTQSPS
FLSASVGDRVTITCKASQNVDNKVAWHQQ
KPGKAPKALIYSSSHRYKGVPSRFSGSGSGT
EFTLTISSLQPEDFATYFCQQFKSYPLTFGQG
TKLEIK

SEQ ID NO:

138

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVDN
KVAWHQQKPGKAPKALIYSSSHRYKGVPS
RFSGSGSGTEFTLTISSLQPEDFATYFCQQFK
SYPLTFGQGTKLEIK

SEQ ID NO:

139

VH

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
KLTYIHWVRQAPGQGLEWMGRISAGSGNV
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
S

A-H.23

SEQ ID NO:

140

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGHDF
RLTYIHWVRQAPGQGLEWMGRISAGSGNV
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
SGGGGSGGGGSGGGGSGGGGSDIQMTQSPS
FLSASVGDRVTITCKASQNVADRVAWYQQ
KPGKAPKALIYSSSHRYKGVPSRFSGSGSGT
EFTLTISSLQPEDFATYFCQQFKSYPLTFGQG
TKLEIK

SEQ ID NO:

141

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVAD
RVAWYQQKPGKAPKALIYSSSHRYKGVPSR
FSGSGSGTEFTLTISSLQPEDFATYFCQQFKS
YPLTFGQGTKLEIK

SEQ ID NO:

142

VH

QVQLVQSGAEVKKPGSSVKVSCKASGHDF
RLTYIHWVRQAPGQGLEWMGRISAGSGNV
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
S

A-H.24

SEQ ID NO:

143

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGHDF
HLWYIHWVRQAPGQGLEWMGRVSAGSGN
VKYNEKFKGRVTITADTSTSTAYMELSSLRS
EDTAVYYCAGSYYSYDVLDYWGQGTTVT
VSSGGGGSGGGGSGGGGSGGGGSDIQMTQ
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SPSFLSASVGDRVTITCKASQNVDNKVAWH
QQKPGKAPKALIYSSSHRYKGVPSRFSGSGS
GTEFTLTISSLQPEDFATYFCQQFKSYPLTFG
QGTKLEIK

SEQ ID NO:

144

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVDN
KVAWHQQKPGKAPKALIYSSSHRYKGVPS
RFSGSGSGTEFTLTISSLQPEDFATYFCQQFK
SYPLTFGQGTKLEIK

SEQ ID NO:

145

VH

QVQLVQSGAEVKKPGSSVKVSCKASGHDF
HLWYIHWVRQAPGQGLEWMGRVSAGSGN
VKYNEKFKGRVTITADTSTSTAYMELSSLRS
EDTAVYYCAGSYYSYDVLDYWGQGTTVT
VSS

A-H.25

SEQ ID NO:

146

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGHDF
HLWYIHWVRQAPGQGLEWMGRVFAGSGN
TKYNEKFKGRVTITADTSTSTAYMELSSLRS
EDTAVYYCAGSYYSYDVLDYWGQGTTVT
VSSGGGGSGGGGSGGGGSGGGGSDIQMTQ
SPSFLSASVGDRVTITCKASQNVEDKVAWY
QQKPGKAPKALIYSSSHRYKGVPSRFSGSGS
GTEFTLTISSLQPEDFATYFCQQFKSYPLTFG
QGTKLEIK

SEQ ID NO:

147

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVED
KVAWYQQKPGKAPKALIYSSSHRYKGVPS
RFSGSGSGTEFTLTISSLQPEDFATYFCQQFK
SYPLTFGQGTKLEIK

SEQ ID NO:

148

VH

QVQLVQSGAEVKKPGSSVKVSCKASGHDF
HLWYIHWVRQAPGQGLEWMGRVFAGSGN
TKYNEKFKGRVTITADTSTSTAYMELSSLRS
EDTAVYYCAGSYYSYDVLDYWGQGTTVT
VSS

A-H.26

SEQ ID NO:

149

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
KLTYIHWVRQAPGQGLEWMGRIFPGSGNT
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
SGGGGSGGGGSGGGGSGGGGSDIQMTQSPS
FLSASVGDRVTITCKASQNVDDRVAWYQQ
KPGKAPKALIYSSSHRYKGVPSRFSGSGSGT
EFTLTISSLQPEDFATYFCQQFKSYPLTFGQG
TKLEIK

SEQ ID NO:

150

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVDD
RVAWYQQKPGKAPKALIYSSSHRYKGVPSR
FSGSGSGTEFTLTISSLQPEDFATYFCQQFKS
YPLTFGQGTKLEIK

154




WO 2020/172598

PCT/US2020/019321

SEQ ID NO:

151

VH

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
KLTYIHWVRQAPGQGLEWMGRIFPGSGNT
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
S

A-H.27

SEQ ID NO:

153

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
KLTYIHWVRQAPGQGLEWMGRVSAGSGN
VKYNEKFKGRVTITADTSTSTAYMELSSLRS
EDTAVYYCAGSYYSYDVLDYWGQGTTVT
VSSGGGGSGGGGSGGGGSGGGGSDIQMTQ
SPSFLSASVGDRVTITCKASQNVGNRVAWY
QQKPGKAPKALIYSSSHRYKGVPSRFSGSGS
GTEFTLTISSLQPEDFATYFCQQFKSYPLTFG
QGTKLEIK

SEQ ID NO:

154

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVGN
RVAWYQQKPGKAPKALIYSSSHRYKGVPSR
FSGSGSGTEFTLTISSLQPEDFATYFCQQFKS
YPLTFGQGTKLEIK

SEQ ID NO:

155

VH

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
KLTYIHWVRQAPGQGLEWMGRVSAGSGN
VKYNEKFKGRVTITADTSTSTAYMELSSLRS
EDTAVYYCAGSYYSYDVLDYWGQGTTVT
VSS

A-H.28

SEQ ID NO:

156

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
KLTYIHWVRQAPGQGLEWMGRISPGSGNT
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
SGGGGSGGGGSGGGGSGGGGSDIQMTQSPS
FLSASVGDRVTITCKASQNVGDRVAWYQQ
KPGKAPKALIYSSSHRYKGVPSRFSGSGSGT
EFTLTISSLQPEDFATYFCQQFKSYPLTFGQG
TKLEIK

SEQ ID NO:

157

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVGD
RVAWYQQKPGKAPKALIYSSSHRYKGVPSR
FSGSGSGTEFTLTISSLQPEDFATYFCQQFKS
YPLTFGQGTKLEIK

SEQ ID NO:

158

VH

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
KLTYIHWVRQAPGQGLEWMGRISPGSGNT
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
S

A-H.29

SEQ ID NO:

159

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGHDF
HLWYIHWVRQAPGQGLEWMGRISPGSGNV
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KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
SGGGGSGGGGSGGGGSGGGGSDIQMTQSPS
FLSASVGDRVTITCKASQNVGDRVAWHQQ
KPGKAPKALIYSSSHRYKGVPSRFSGSGSGT
EFTLTISSLQPEDFATYFCQQFKSYPLTFGQG
TKLEIK

SEQ ID NO:

160

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVGD
RVAWHQQKPGKAPKALIYSSSHRYKGVPSR
FSGSGSGTEFTLTISSLQPEDFATYFCQQFKS
YPLTFGQGTKLEIK

SEQ ID NO:

161

VH

QVQLVQSGAEVKKPGSSVKVSCKASGHDF
HLWYIHWVRQAPGQGLEWMGRISPGSGNV
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
S

A-H.31

SEQ ID NO:

162

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGHDF
KLTYIHWVRQAPGQGLEWMGRISAGSGNV
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
SGGGGSGGGGSGGGGSGGGGSDIQMTQSPS
FLSASVGDRVTITCKASQNVDDRVAWYQQ
KPGKAPKALIYSSSHRYKGVPSRFSGSGSGT
EFTLTISSLQPEDFATYFCQQFKSYPLTFGQG
TKLEIK

SEQ ID NO:

163

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVDD
RVAWYQQKPGKAPKALIYSSSHRYKGVPSR
FSGSGSGTEFTLTISSLQPEDFATYFCQQFKS
YPLTFGQGTKLEIK

SEQ ID NO:

164

VH

QVQLVQSGAEVKKPGSSVKVSCKASGHDF
KLTYIHWVRQAPGQGLEWMGRISAGSGNV
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
S

A-H.31

SEQ ID NO:

165

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
HLWYIHWVRQAPGQGLEWMGRVFAGSGS
YRYNEKFKGRVTITADTSTSTAYMELSSLRS
EDTAVYYCAGSYYSYDVLDYWGQGTTVT
VSSGGGGSGGGGSGGGGSGGGGSDIQMTQ
SPSFLSASVGDRVTITCKASQNVDDRVAWY
QQKPGKAPKALIYSSSHRYKGVPSRFSGSGS
GTEFTLTISSLQPEDFATYFCQQFKSYPLTFG
QGTKLEIK
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SEQ ID NO: 166

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVDD
RVAWYQQKPGKAPKALIYSSSHRYKGVPSR
FSGSGSGTEFTLTISSLQPEDFATYFCQQFKS
YPLTFGQGTKLEIK

SEQ ID NO: 167

VH

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
HLWYIHWVRQAPGQGLEWMGRVFAGSGS
YRYNEKFKGRVTITADTSTSTAYMELSSLRS
EDTAVYYCAGSYYSYDVLDYWGQGTTVT
VSS

A-H.32

SEQ ID NO: 168

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
DKIYIHWVRQAPGQGLEWMGRISAGSGNT
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
SGGGGSGGGGSGGGGSGGGGSDIQMTQSPS
FLSASVGDRVTITCKASQNVADRVAWYQQ
KPGKAPKALIYSSSHRYKGVPSRFSGSGSGT
EFTLTISSLQPEDFATYFCQQFKSYPLTFGQG
TKLEIK

SEQ ID NO: 169

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVAD
RVAWYQQKPGKAPKALIYSSSHRYKGVPSR
FSGSGSGTEFTLTISSLQPEDFATYFCQQFKS
YPLTFGQGTKLEIK

SEQ ID NO: 170

VH

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
DKIYTHWVRQAPGQGLEWMGRISAGSGNT
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
S

A-H.33

SEQ ID NO: 171

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
KLTYIHWVRQAPGQGLEWMGRISAGSGNT
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
SGGGGSGGGGSGGGGSGGGGSDIQMTQSPS
FLSASVGDRVTITCKASQNVEDRVAWYQQ
KPGKAPKALIYSSSHRYKGVPSRFSGSGSGT
EFTLTISSLQPEDFATYFCQQFKSYPLTFGQG
TKLEIK

SEQ ID NO: 172

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVED
RVAWYQQKPGKAPKALIYSSSHRYKGVPSR
FSGSGSGTEFTLTISSLQPEDFATYFCQQFKS

YPLTFGQGTKLEIK
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SEQ ID NO: 173

VH

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
KLTYIHWVRQAPGQGLEWMGRISAGSGNT
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
S

A-H.34

SEQ ID NO: 174

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGTDFR
LTYIHW VRQAPGQGLEWMGRISPGSGNTK
YNEKFKGRVTITADTSTSTAYMELSSLRSED
TAVYYCAGSYYSYDVLDYWGQGTTVTVSS
GGGGSGGGGSGGGGSGGGGSDIQMTQSPSF
LSASVGDRVTITCKASQNVGNRVAWYQQK
PGKAPKALIYSSSHRYKGVPSRFSGSGSGTE
FTLTISSLQPEDFATYFCQQFKSYPLTFGQGT
KLEIK

SEQ ID NO: 175

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVGN
RVAWYQQKPGKAPKALIYSSSHRYKGVPSR
FSGSGSGTEFTLTISSLQPEDFATYFCQQFKS
YPLTFGQGTKLEIK

SEQ ID NO: 176

VH

QVQLVQSGAEVKKPGSSVKVSCKASGTDFR
LTYIHWVRQAPGQGLEWMGRISPGSGNTK

YNEKFKGRVTITADTSTSTAYMELSSLRSED
TAVYYCAGSYYSYDVLDYWGQGTTVTVSS

A-H.35

SEQ ID NO: 177

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGHDF
DKTYIHWVRQAPGQGLEWMGRVSAGSGN
VKYNEKFKGRVTITADTSTSTAYMELSSLRS
EDTAVYYCAGSYYSYDVLDYWGQGTTVT
VSSGGGGSGGGGSGGGGSGGGGSDIQMTQ
SPSFLSASVGDRVTITCKASQNVEDRVAWY
QQKPGKAPKALIYSSSHRYKGVPSRFSGSGS
GTEFTLTISSLQPEDFATYFCQQFKSYPLTFG
QGTKLEIK

SEQ ID NO: 178

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVED
RVAWYQQKPGKAPKALIYSSSHRYKGVPSR
FSGSGSGTEFTLTISSLQPEDFATYFCQQFKS

YPLTFGQGTKLEIK

SEQ ID NO: 179

VH

QVQLVQSGAEVKKPGSSVKVSCKASGHDF
DKTYIHWVRQAPGQGLEWMGRVSAGSGN
VKYNEKFKGRVTITADTSTSTAYMELSSLRS
EDTAVYYCAGSYYSYDVLDYWGQGTTVT
VSS

A-H.36
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SEQ ID NO: 180

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGHDF
KLTYIHWVRQAPGQGLEWMGRVSPGSGNT
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
SGGGGSGGGGSGGGGSGGGGSDIQMTQSPS
FLSASVGDRVTITCKASQNVEDRVAWHQQ
KPGKAPKALIYSSSHRYKGVPSRFSGSGSGT
EFTLTISSLQPEDFATYFCQQFKSYPLTFGQG
TKLEIK

SEQ ID NO: 181

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVED
RVAWHQQKPGKAPKALIYSSSHRYKGVPSR
FSGSGSGTEFTLTISSLQPEDFATYFCQQFKS

YPLTFGQGTKLEIK

SEQ ID NO: 182

VH

QVQLVQSGAEVKKPGSSVKVSCKASGHDF
KLTYIHWVRQAPGQGLEWMGRVSPGSGNT
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
S

A-H.37

SEQ ID NO: 183

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGHDF
DKTYIHWVRQAPGQGLEWMGRIYPGSGNV
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
SGGGGSGGGGSGGGGSGGGGSDIQMTQSPS
FLSASVGDRVTITCKASQNVADRVAWYQQ
KPGKAPKALIYSSSHRYKGVPSRFSGSGSGT
EFTLTISSLQPEDFATYFCQQFKSYPLTFGQG
TKLEIK

SEQ ID NO: 184

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVAD
RVAWYQQKPGKAPKALIYSSSHRYKGVPSR
FSGSGSGTEFTLTISSLQPEDFATYFCQQFKS
YPLTFGQGTKLEIK

SEQ ID NO: 185

VH

QVQLVQSGAEVKKPGSSVKVSCKASGHDF
DKTYIHWVRQAPGQGLEWMGRIYPGSGNV
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
S

A-H.38

SEQ ID NO: 186

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
DKTYIHWVRQAPGQGLEWMGRISAGSGNV
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
SGGGGSGGGGSGGGGSGGGGSDIQMTQSPS
FLSASVGDRVTITCKASQNVDDRVAWYQQ
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KPGKAPKALIYSSSHRYKGVPSRESGSGSGT
EFTLTISSLQPEDFATYFCQQFKSYPLTFGQG
TKLEIK

SEQ ID NO: 187

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVDD
RVAWYQQKPGKAPKALIYSSSHRYKGVPSR
FSGSGSGTEFTLTISSLQPEDFATYFCQQFKS
YPLTFGQGTKLEIK

SEQ ID NO: 188

VH

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
DKTYIHWVRQAPGQGLEWMGRISAGSGNV
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
S

A-H.39

SEQ ID NO: 189

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
DKIYIHWVRQAPGQGLEWMGRISAGSGNIK
YNEKFKGRVTITADTSTSTAYMELSSLRSED
TAVYYCAGSYYSYDVLDYWGQGTTVTVSS
GGGGSGGGGSGGGGSGGGGSDIQMTQSPSF
LSASVGDRVTITCKASQNVDDRVAWYQQK
PGKAPKALIYSSSHRYKGVPSRFSGSGSGTE
FTLTISSLQPEDFATYFCQQFKSYPLTFGQGT
KLEIK

SEQ ID NO: 190

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVDD
RVAWYQQKPGKAPKALIYSSSHRYKGVPSR
FSGSGSGTEFTLTISSLQPEDFATYFCQQFKS
YPLTFGQGTKLEIK

SEQ ID NO: 191

VH

QVQLVQSGAEVKKPGSSVKVSCKASGTDF

DKIYIHWVRQAPGQGLEWMGRISAGSGNIK
YNEKFKGRVTITADTSTSTAYMELSSLRSED
TAVYYCAGSYYSYDVLDYWGQGTTVTVSS

A-H.40

SEQ ID NO: 192

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
DKIYIHWVRQAPGQGLEWMGRISAGSGNV
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
SGGGGSGGGGSGGGGSGGGGSDIQMTQSPS
FLSASVGDRVTITCKASQNVGDRVAWYQQ
KPGKAPKALIYSSSHRYKGVPSRFSGSGSGT
EFTLTISSLQPEDFATYFCQQFKSYPLTFGQG
TKLEIK

SEQ ID NO: 193

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVGD
RVAWYQQKPGKAPKALIYSSSHRYKGVPSR
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FESGSGSGTEFTLTISSLQPEDFATYFCQQFKS
YPLTFGQGTKLEIK

SEQ ID NO: 194

VH

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
DKIYIHWVRQAPGQGLEWMGRISAGSGNV
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
S

A-H41

SEQ ID NO: 195

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGGTF
KLTYIHWVRQAPGQGLEWMGRVSAGSGN
VKYNEKFKGRVTITADTSTSTAYMELSSLRS
EDTAVYYCAGSYYSYDVLDYWGQGTTVT
VSSGGGGSGGGGSGGGGSGGGGSDIQMTQ
SPSFLSASVGDRVTITCKASQNVDDRVAWY
QQKPGKAPKALIYSSSHRYKGVPSRFSGSGS
GTEFTLTISSLQPEDFATYFCQQFKSYPLTFG
QGTKLEIK

SEQ ID NO: 196

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVDD
RVAWYQQKPGKAPKALIYSSSHRYKGVPSR
FSGSGSGTEFTLTISSLQPEDFATYFCQQFKS
YPLTFGQGTKLEIK

SEQ ID NO: 197

VH

QVQLVQSGAEVKKPGSSVKVSCKASGGTF
KLTYIHWVRQAPGQGLEWMGRVSAGSGN
VKYNEKFKGRVTITADTSTSTAYMELSSLRS
EDTAVYYCAGSYYSYDVLDYWGQGTTVT
VSS

A-H.42

SEQ ID NO: 198

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
KLTYIHWVRQAPGQGLEWMGRISPGSGNV
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
SGGGGSGGGGSGGGGSGGGGSDIQMTQSPS
FLSASVGDRVTITCKASQNVDNRVAWHQQ
KPGKAPKALIYSSSHRYKGVPSRFSGSGSGT
EFTLTISSLQPEDFATYFCQQFKSYPLTFGQG
TKLEIK

SEQ ID NO: 199

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVDN
RVAWHQQKPGKAPKALIYSSSHRYKGVPSR
FSGSGSGTEFTLTISSLQPEDFATYFCQQFKS
YPLTFGQGTKLEIK

SEQ ID NO: 200

VH

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
KLTYIHWVRQAPGQGLEWMGRISPGSGNV
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
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DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
S

A-H.43

SEQ ID NO: 201

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGHDF
DKFYTHWVRQAPGQGLEWMGRVSAGSGNT
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
SGGGGSGGGGSGGGGSGGGGSDIQMTQSPS
FLSASVGDRVTITCKASQNVDNRVAWYQQ
KPGKAPKALIYSSSHRYKGVPSRFSGSGSGT
EFTLTISSLQPEDFATYFCQQFKSYPLTFGQG
TKLEIK

SEQ ID NO: 202

VL

DIQMTQSPSFLSASVGDRVTITCKASQNVDN
RVAWYQQKPGKAPKALIYSSSHRYKGVPSR
FSGSGSGTEFTLTISSLQPEDFATYFCQQFKS
YPLTFGQGTKLEIK

SEQ ID NO: 203

VH

QVQLVQSGAEVKKPGSSVKVSCKASGHDF
DKFYIHWVRQAPGQGLEWMGRVSAGSGNT
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
S

A-H.44

SEQ ID NO: 204

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
DKFYITHWVRQAPGQGLEWMGRVSAGSGN
VKYNEKFKGRVTITADTSTSTAYMELSSLRS
EDTAVYYCAGSYYSYDVLDYWGQGTTVT
VSSGGGGSGGGGSGGGGSGGGGSDIQMTQ
SPSFLSASVGDRVTITCKASQNVGDRVVWY
QQKPGKAPKALIYSSSHRYKGVPSRFSGSGS
GTEFTLTISSLQPEDFATYFCQQFKSYPLTFG
QGTKLEIK

SEQ ID NO: 205

VH

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
DKFYIHWVRQAPGQGLEWMGRVSAGSGN
VKYNEKFKGRVTITADTSTSTAYMELSSLRS
EDTAVYYCAGSYYSYDVLDYWGQGTTVT
VSS

A-HA45

SEQ ID NO: 206

VH+VL

QVOLVQSGAEVKKPGSSVRKVSCKASGYSET
TYYIHWVROAPGOQGLEWMGWESAGSGNT

KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAVSYYSYDVLDYWGQGTTVTVS
SGGGGSGGOGSGGGESGOGESDIGMTRSPS
FLSASYVGDRVTITCKASQNVGINVVWHQQK
POGKAPKALIYSSSHRYSOGVPSRESGSGSGTE
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FILTISSLGPEDFATYFCQQEKSYPLTFGQGT
KLEIK

SEQ ID NO: 207

VH

QVQLVQSGAEVKKPGSSVKVSCKASGYSFT
TYYIHWVRQAPGQGLEWMGWFSAGSGNT
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAVSYYSYDVLDYWGQGTTVTVS
S

A-H4é

SEQ ID NO: 208

VH+VL

QVQLVQSGABVEKPGSSVKVSCKASGYSHT
TYYIHWVRQAPGQGLEWMGWESAGSGNT
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
SGGGGSGGGGSGGGHSGGHLGSDIOMTOSPS
FLSASVGDRVTITCKASOQNVGINVYVWHQQK
PGKAPKALIYSSSHRYSGVPSRESGSGRGTE
FILTISSLOQPEDFATYBRCQOFKSYPLTFGQGT
KLEIK

SEQ ID NO: 209

VH

QVQLVQSGAEVKKPGSSVKVSCKASGYSFT
TYYIHWVRQAPGQGLEWMGWFEFSAGSGNT
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
S

A-H47

SEQ ID NO: 210

VH+VL

QVOLVOSGAEVKKPGSSVEKVSCKASGYSFT
TYYIHWVRQAPGOGLEWMGWFFPGSGNTK
YNEKFKGRVTITADTSTSTAYMELSSLRSED
TAVYYCAGSYYSYDVLDYWGQGTTVTVSS
GOGGSGGOGSGOGESGGOGSDIOMTOSPSE
LSASVGDRVTITCKASONVGINVVWHQQKP
GRKAPKALIYSSSHRYSGVPSRESGSGSGTER
TLTISSLOPEDFATYFCQOFKSYPLTFGQGT
KLEIK

SEQ ID NO: 211

VH

QVQLVQSGAEVKKPGSSVKVSCKASGYSFT
TYYIHWVRQAPGQGLEWMGWFFPGSGNTK
YNEKFKGRVTITADTSTSTAYMELSSLRSED
TAVYYCAGSYYSYDVLDYWGQGTTVTVSS

A-H.A48

SEQ ID NO: 212

VH+VL

QVOLVQSGAEVKKPGSSVRKVSCKASGYSET
TYYIHWVROAPGQGLEWMGWESPGSGNTR
YNEKFKGRVTITADTSTSTAYMELSSLRSED
TAVYYCAVSYYSYDVLDYWGQGTTVTIVSS
GGOGSGGGESGGOGSGGGGSDIOMTOSPSE
LSASVGDRVTITCKASQONVGINVVWHQQOKP
CKAPKALIYSSSHRYSGVPSRESGSGSGTEF
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TLTISSLQPEDFATYFCQOFKSYPLTFGQGT
KLEIK

SEQ ID NO: 213

VH

QVQLVQSGAEVKKPGSSVKVSCKASGYSFT
TYYIHWVRQAPGQGLEWMGWFSPGSGNTK
YNEKFKGRVTITADTSTSTAYMELSSLRSED
TAVYYCAVSYYSYDVLDYWGQGTTVTVSS

A-H49

SEQ ID NO: 214

VH+VL

QVQLVQSGABVEKPGSSVKVSCKASGYSHT
TYYIHWVRQAPGQGLEWMGWESPGSGNTK
YNEKFKGRVTITADTSTSTAYMELSSLRSED
TAVYYCAGSYYSYDVLDYWGQGTTVTVSS
GGGGRGHLGGSGGHGEGSGOGGSDIOMTQSPSE
LSASVGDRVTITCKASQNVGINVVWHQOKP
GKAPKALIYSSSHRYSGVPSRESGSGSGTER
TLETISSLQPEDFATYFCQOQFKSYPLTFGOQGT
KLEIK

SEQ ID NO: 215

VH

QVQLVQSGAEVKKPGSSVKVSCKASGYSFT
TYYIHWVRQAPGQGLEWMGWFESPGSGNTK
YNEKFKGRVTITADTSTSTAYMELSSLRSED
TAVYYCAGSYYSYDVLDYWGQGTTVTVSS

A-H.58

SEQ ID NO: 216

VH+VL

QVOLVOSGAEVKEPGSSVEVSCKASGYSEFT
TYYIHWVROAPGOQGLEWMGRIFPGSGNIKY
NERKFEKGRVTITADTSTSTAYMELSSLRSEDT
AVYYCAGSYYSYDVLDYWGQGTTVTVSSG
GGGSGGGGSGEGGSGGGGSDIOMTQSPSFL
SASVGDRVTITCKASONYGINVVWHQUKP
GKAPKALIYSSSHRYSGVESRESGSGSGTEF
TLTISSLOQPEDFATYRCQOFKSYPLTFGQGT
KLEIK

SEQ ID NO: 217

VH

QVQLVQSGAEVKKPGSSVKVSCKASGYSFT
TYYIHWVRQAPGQGLEWMGRIFPGSGNIKY
NEKFKGRVTITADTSTSTAYMELSSLRSEDT
AVYYCAGSYYSYDVLDYWGQGTTVTVSS

A-H.51

SEQ ID NO: 218

VH+VL

QVQLVQSGABVEKPGSSVKVICKASGYSHT
TYYIHWVRQAPGQGLEWMGWFFPGSGNIK
YNERKFRGRVTITADTSTSTAYMELSSLRSED
TAVYYCAGSIYSAGVLDYWGQGTTVTVSS

GGGGSGGGHSGGGESGGGGSDIOMTQSPSE
LSASVGDRVTITCKASQNVGINVVWHQOKP
GEKAPKALIYSSSHRYSGVPSRESGSGSGTEF

164




WO 2020/172598

PCT/US2020/019321

TLTISSLQPEDFATYFCQOFKSYPLTFGQGT
KLEIK

SEQ ID NO: 219

VH

QVQLVQSGAEVKKPGSSVKVSCKASGYSFT
TYYIHWVRQAPGQGLEWMGWEFFPGSGNIK
YNEKFKGRVTITADTSTSTAYMELSSLRSED
TAVYYCAGSIYSAGVLDYWGQGTTVTVSS

A-H.82

SEQ ID NO: 220

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGYSET
LGYIHWVRQAPGQGLEWMGWFFPGSGNIK
YNEKFKGRVTITADTSTSTAYMELSSLRSED
TAVYYCAGSYYSYDVLDYWGQGTTVTVSS
GGGGSGGGGSGGGGSGGGGSDIQMTQSPSF
LSASVGDRVTITCKASQNVGINVVWHQQKP
GKAPKALIYSSSHRYSGVPSRFSGSGSGTEF
TLTISSLQPEDFATYFCQQFKSYPLTFGQGT
KLEIK

SEQ ID NO: 221

VH

QVQLVQSGAEVKKPGSSVKVSCKASGYSFT
LGYIHWVRQAPGQGLEWMGWFFPGSGNIK
YNEKFKGRVTITADTSTSTAYMELSSLRSED
TAVYYCAGSYYSYDVLDYWGQGTTVTVSS

A-HL.83

SEQ ID NO: 222

VH+VL

QVOLVOSGAEVKEPGSSVEVSCKASGYSER
LTYIHWVRQAPGQGLEWMGWEFFPGSGNIK
YNEKFKORVTITADTSTSTAYMELSSLRSED
TAVYYCAGSYYSYDVLDBYWGQGTTVTVSS
GGGGSGGGGSGGGGSGGGGSDIOMTOSPSKE
LSASVGDRVTITCKASONVGINVYWHOQQKP
GKAPKALIYSSSHRYSGVESRESGSGSGTEF
TLTISSLOQPEDFATYRCQOFKSYPLTFGQGT
KLEIK

SEQ ID NO: 223

VH

QVQLVQSGAEVKKPGSSVKVSCKASGYSFR
LTYIHWVRQAPGQGLEWMGWFFPGSGNIK

YNEKFKGRVTITADTSTSTAYMELSSLRSED
TAVYYCAGSYYSYDVLDYWGQGTTVTVSS

A-H.54

SEQ ID NO: 224

VH+VL

QVQLVQSGAEVKKPGSSVKVSCKASGYSFH
NWYIHWVRQAPGQGLEWMGWFFPGSGNI

KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
SGGGGSGGGGSGGGGSGGGGSDIQMTQSPS
FLSASVGDRVTITCKASQNVGINVVWHQQK
PGKAPKALIYSSSHRYSGVPSRFSGSGSGTE
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FTLTISSLQPEDFATYFCQQFKSYPLTFGQGT
KLEIK

SEQ ID NO: 225 VH QVQLVQSGAEVKKPGSSVKVSCKASGYSFH
NWYIHWVRQAPGQGLEWMGWFFPGSGNI
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
S
A-H.55 antibody
SEQID NO: 3 HC CDRI1 GYSFTTYYIH
(Combined)

SEQID NO: 4 HC CDR2 WFFPGSGNIKYNEKFKG
(Combined)

SEQ ID NO: 5 HC CDR3 SYYSYDVLDY
(Combined)

SEQ ID NO: 45 HC CDRI1 (Kabat) TYYIH

SEQ ID NO: 46 HC CDR2 (Kabat) WFFPGSGNIKYNEKFKG

SEQ ID NO: 47 HC CDR3 (Kabat) SYYSYDVLDY

SEQ ID NO: 48 HC CDRI1 (Chothia) GYSFITY

SEQ ID NO: 49 HC CDR2 (Chothia) FPGSGN

SEQ ID NO: 50 HC CDR3 (Chothia) SYYSYDVLDY

SEQ ID NO: 1100 VH QVQLVQSGAEVKKPGSSVKVSCKASGYSFITY
YIHWVRQAPGQGLEWMGWFFPGSGNIKYNEKF
KGRVTITADTSTSTAYMELSSLRSEDTAVYYCA
GSYYSYDVLDYWGQGTTVTVSS

SEQ ID NO: 6 LC CDR1 (Combined) | KASQNVGINVV

SEQID NO: 7 LC CDR2 (Combined) | SSSHRYS

SEQ ID NO: 8 LC CDR3 (Combined) | QQFKSYPLT

SEQ ID NO: 51 LC CDRI1 (Kabat) KASQNVGINVV

SEQ ID NO: 52 LC CDR2 (Kabat) SSSHRYS

SEQ ID NO: 53 LC CDR3 (Kabat) QQFKSYPLT

SEQ ID NO: 54 LC CDR1 (Chothia) KASQNVGINVV

SEQ ID NO: 55 LC CDR2 (chothia) SSSHRYS

SEQ ID NO: 56 LC CDR3 (chothia) QQFKSYPLT

SEQ ID NO: 1101 VL QSVLTQPPSVSEAPRQRVTISCKASQNVGINVV
WHQQLPGKAPKALIYSSSHRYSGVSDRFSGSGS
GTSFSLAISGLQSEDEADYFCQQFKSYPLTFGTG
TKVTVL

A-H.56

SEQ ID NO: 1309 VH+ VL (ScFv) QVQLVQSGAEVKKPGSSVKVSCKASGHDFDKF

YIHWVRQAPGQGLEWMGRVSAGSGNVKYNEK
FKGRVTITADTSTSTAYMELSSLRSEDTAVYYC
AGSYYSYDVLDYWGQGTTVTVSSGGGGSCGGG
GSGGGGSGGGGSDIQMTQSPSFLSASVGDRVTI
TCKASQNVGNRVAWYQQKPGKAPKALIYSSSH
RYKGVPSRFSGSGSGTEFTLTISSLQPEDFATYFC
QQFKSYPLTFGQGTKLEIK
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A-H.57

SEQ ID NO:

1326

VH+ VL (ScFv)

QVQLVQSGAEVKKPGSSVKVSCKASGHDFRLT
YIHWVRQAPGQGLEWMGRVSAGSGNTKYNEK
FKGRVTITADTSTSTAYMELSSLRSEDTAVYYC
AVSYYSYDVLDYWGQGTTVTVSSGGGGSGGG
GSGCGGGSGGGGSDIQMTQSPSFLSASVGDRVTI
TCKASQNVGDRVVWHQQKPGKAPKALIYSSSH
RYKGVPSRFSGSGSGTEFTLTISSLQPEDFATYFC
QQFKSYPLTFGQGTKLEIK

A-H.58

SEQ ID NO:

1327

VH+ VL (ScFv)

QVQLVQSGAEVKKPGSSVKVSCKASGHDFRLT
YIHWVRQAPGQGLEWMGRVSAGSGNVKYNEK
FKGRVTITADTSTSTAYMELSSLRSEDTAVYYC
AVSYYSYDVLDYWGQGTTVTVSSGGGGSGGG
GSGCGGGSGGGGSDIQMTQSPSFLSASVGDRVTI
TCKASQNVGNRVVWHQQKPGKAPKALIYSSSH
RYKGVPSRFSGSGSGTEFTLTISSLQPEDFATYFC
QQFKSYPLTFGQGTKLEIK

A-H.59

SEQ ID NO:

1328

VH+ VL (ScFv)

QVQLVQSGAEVKKPGSSVKVSCKASGHDFRLT
YIHWVRQAPGQGLEWMGRIYAGSGNVKYNEK
FKGRVTITADTSTSTAYMELSSLRSEDTAVYYC
AVSYYSYDVLDYWGQGTTVTVSSGGGGSGGG
GSGCGGGSGGGGSDIQMTQSPSFLSASVGDRVTI
TCKASQNVADRVVWHQQKPGKAPKALIYSSSH
RYKGVPSRFSGSGSGTEFTLTISSLQPEDFATYFC
QQFKSYPLTFGQGTKLEIK

A-H.60

SEQ ID NO:

1329

VH+ VL (ScFv)

QVQLVQSGAEVKKPGSSVKVSCKASGHDFKLT
YIHWVRQAPGQGLEWMGRVSAGSGNTKYNEK
FKGRVTITADTSTSTAYMELSSLRSEDTAVYYC
AVSYYSYDVLDYWGQGTTVTVSSGGGGSGGG
GSGCGGGSGGGGSDIQMTQSPSFLSASVGDRVTI
TCKASQNVGDRVAWHQQKPGKAPKALIYSSSH
RYKGVPSRFSGSGSGTEFTLTISSLQPEDFATYFC
QQFKSYPLTFGQGTKLEIK

A-H.61

SEQ ID NO:

1330

VH+ VL (ScFv)

QVQLVQSGAEVKKPGSSVKVSCKASGHDFKLT
YIHWVRQAPGQGLEWMGRVSAGSGNTKYNEK
FKGRVTITADTSTSTAYMELSSLRSEDTAVYYC
AVSYYSYDVLDYWGQGTTVTVSSGGGGSGCGG
GSGGGGSGGGGSDIQMTQSPSFLSASVGDRVTI
TCKASQNVDNRVAWHQQKPGKAPKALIYSSSH
RYKGVPSRFSGSGSGTEFTLTISSLQPEDFATYFC
QQFKSYPLTFGQGTKLEIK

A-H.62

SEQ ID NO:

1331

VH+ VL (ScFv)

QVQLVQSGAEVKKPGSSVKVSCKASGHDFRLT
YIHWVRQAPGQGLEWMGRVSAGSGNVKYNEK
FKGRVTITADTSTSTAYMELSSLRSEDTAVYYC
AVSYYSYDVLDYWGQGTTVTVSSGGGGSGGG
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GSGGGGSGGGGSDIQMTQSPSFLSASVGDRVTI
TCKASQNVADRVVWHQQKPGKAPKALIYSSSH
RYKGVPSRFSGSGSGTEFTLTISSLQPEDFATYFC
QQFKSYPLTFGQGTKLEIK

A-H.63

SEQ ID NO: 1332

VH+ VL (ScFv)

QVQLVQSGAEVKKPGSSVKVSCKASGHDFRLT
YIHWVRQAPGQGLEWMGRVYAGSGNTKYNEK
FKGRVTITADTSTSTAYMELSSLRSEDTAVYYC
AVSYYSYDVLDYWGQGTTVTVSSGGGGSGGG
GSGGGGSGGGGSDIQMTQSPSFLSASVGDRVTI
TCKASQNVEDRVVWHQQKPGKAPKALIYSSSH
RYKGVPSRFSGSGSGTEFTLTISSLQPEDFATYFC
QQFKSYPLTFGQGTKLEIK

A-H.64

SEQ ID NO: 1333

VH+ VL (ScFv)

QVQLVQSGAEVKKPGSSVKVSCKASGHDFKLT

YIHWVRQAPGQGLEWMGRVSAGSGNTK YNEK
FKGRVTITADTSTSTAYMELSSLRSEDTAVYYC

AVSYYSYDVLDYWGQGTTVTVSSGGGGSGGG

GSGGGGSGGGGSDIQMTQSPSFLSASVGDRVTI

TCKASQNVADRVVWHQQKPGKAPKALIYSSSH
RYKGVPSRFSGSGSGTEFTLTISSLQPEDFATYFC
QQFKSYPLTFGQGTKLEIK

A-H.65

SEQ ID NO: 1334

VH+ VL (ScFv)

QVQLVQSGAEVKKPGSSVKVSCKASGHDFKLT
YIHWVRQAPGQGLEWMGRISAGSGNTK YNEKF
KGRVTITADTSTSTAYMELSSLRSEDTAVYYCA
VSYYSYDVLDYWGQGTTVTVSSGGGGSGGGGS
GGGGSGGGGSDIQMTQSPSFLSASVGDRVTITC
KASQNVGDRVVWHQQKPGKAPKALIYSSSHRY
KGVPSRFSGSGSGTEFTLTISSLQPEDFATYFCQQ
FKSYPLTFGQGTKLEIK

A-H.66

SEQ ID NO: 1335

VH+ VL (ScFv)

QVQLVQSGAEVKKPGSSVKVSCKASGHDFKLT
YIHWVRQAPGQGLEWMGRIYAGSGNTKYNEKF
KGRVTITADTSTSTAYMELSSLRSEDTAVYYCA
VSYYSYDVLDYWGQGTTVTVSSGGGGSGGGGS
GGGGSGGGGSDIQMTQSPSFLSASVGDRVTITC
KASQNVGDRVVWHQQKPGKAPKALIYSSSHRY
KGVPSRFSGSGSGTEFTLTISSLQPEDFATYFCQQ
FKSYPLTFGQGTKLEIK

A-H.67

SEQ ID NO: 1336

VH+ VL (ScFv)

QVQLVQSGAEVKKPGSSVKVSCKASGTDFKLT
YIHWVRQAPGQGLEWMGRIFPGSGNVKYNEKF
KGRVTITADTSTSTAYMELSSLRSEDTAVYYCA
VSYYSYDVLDYWGQGTTVTVSSGGGGSGGGGS
GGGGSGGGGSDIQMTQSPSFLSASVGDRVTITC
KASQNVDNRVAWYQQKPGKAPKALIYSSSHRY
KGVPSRFSGSGSGTEFTLTISSLQPEDFATYFCQQ
FKSYPLTFGQGTKLEIK
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A-H.68

SEQ ID NO: 1337

VH+ VL (ScFv)

QVQLVQSGAEVKKPGSSVKVSCKASGHDFRLT
YIHWVRQAPGQGLEWMGRISAGSGNVKYNEKF
KGRVTITADTSTSTAYMELSSLRSEDTAVYYCA
VSYYSYDVLDYWGQGTTVTVSSGGGGSGGGGS
GGGGSGGGGSDIQMTQSPSFLSASVGDRVTITC
KASQNVADRVAWYQQKPGKAPKALIYSSSHRY
KGVPSRFSGSGSGTEFTLTISSLQPEDFATYFCQQ
FKSYPLTFGQGTKLEIK

A-H.69

SEQ ID NO: 1344

VH+ VL (ScFv)

QVQLVQSGAEVKKPGSSVKVSCKASGTDF
KLTYIHWVRQAPGQGLEWMGRIFPGSGNV
KYNEKFKGRVTITADTSTSTAYMELSSLRSE
DTAVYYCAGSYYSYDVLDYWGQGTTVTVS
SGGGGSGGGGSGGGGSGGGGSDIQMTQSPS
FLSASVGDRVTITCKASQNVDNRVAWYQQ
KPGKAPKALIYSSSHRYKGVPSRFSGSGSGT
EFTLTISSLQPEDFATYFCQQFKSYPLTFGQG
TKLEIK

A-H humanized-matured VH

SEQ ID NO: 1310

VH-humanized
matured 1

QVQLVQSGAEVKKPGSSVKVSCKASGTDFKLT

YIHWVRQAPGQGLEWMGRIFPGSGNVKYNEKF
KGRVTITADTSTSTAYMELSSLRSEDTAVYYCA
GSYYSYDVLDYWGQGTTVTVSS

SEQ ID NO: 1311

VH-humanized
matured 2

QVQLVQSGAEVKKPGSSVKVSCKASGTDFKLT

YIHWVRQAPGQGLEWMGRIFPGSGNVKYNEKF
KGRVTITADTSTSTAYMELSSLRSEDTAVYYCA
VSYYSYDVLDYWGQGTTVTVSS

SEQ ID NO: 1312

VH-humanized
matured 3

QVQLVQSGAEVKKPGSSVKVSCKASGHDFRLT
YIHWVRQAPGQGLEWMGRISAGSGNVKYNEKF
KGRVTITADTSTSTAYMELSSLRSEDTAVYYCA
VSYYSYDVLDYWGQGTTVTVSS

A-H humanized-matured VL

SEQ ID NO: 1313

VL-humanized
matured 1

DIQMTQSPSFLSASVGDRVTITCKASQNVDNRV
AWYQQKPGKAPKALIYSSSHRYKGVPSRFSGSG
SGTEFTLTISSLQPEDFATYFCQQFKSYPLTFGQG
TKLEIK

SEQ ID NO: 1314

VL-humanized
matured 2

DIQMTQSPSFLSASVGDRVTITCKASQNVADRV
AWYQQKPGKAPKALIYSSSHRYKGVPSRFSGSG
SGTEFTLTISSLQPEDFATYFCQQFKSYPLTFGQG
TKLEIK

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6 (e.g.,

anti-TCRP V6-5*01) antibody molecule comprises a VH and/or a VL of an antibody described in
Table 1A, or a sequence with at least 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% or more

identity thereto.
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LOT MIATMIOODALTAASHADODAXIVAQAJDTISSILITIIAALOSDSODSAT
LOT MIFTIIODODALTAASMADDDAXIVAAIDTSSIITIAAIDSDSDSAY
LOT  MIFTAIOODALTAASMADODAXIVATAIDTSSIITIAALDSODSDS AT
LOT MIATMIOODALTAXASHADODAXIVAQAJDTISSILITIIAALOSOSDSAT
LOT MIFTIIODODAITAASMADDDAXIVAAIDTSSIITIAAIDSOSDSAY
LOT  MIATAILOODALTAASMADODAXIVATAIDTSSIITIAALDSODSDS AT
LOT MIATMIOODALTAXASAADODAXIVAQAJDTISSILITIIAALOSDSODSAT
LOT MIATIIDODAITAASMADDDAXIVAAAIDTSSIITIAAIDSDSDSAT
LOT  MIFTAILOODALTAASMADODAXIVATAIDTSSIITIAALDSOSDS AT
LOT MIATMIOODALTAASYADODAXIVAQAJDOTISSILITIIAALOSDSODSAT
LOT MIATMIOOODAITIASMADODAXIVAQAJDTISSIITIAAILDSOSDS.AT
LOT  MIATAILOODALTAASMADODAXIVAAAIDTSSIITIAALDSDSDS AT
LOT MIATMIOODALTAASHADOOAAIVAQAJDTISSILITIIAALOSDSDSAT
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SAADMAIHSSSATTVAAVIDIMOOAMYATADANDSYID LI IAIADASYSTASASOINOIA
SAADMAIHSSS AT TYMAVIDANODAMYAINAANDSYMDI I IAYADASYSTASASOINOTIA
SAADMAIHSSSATTVAAVIDANODAMVATAIANDS VIO LI IAYADASYSTASASOINOTIA
SAADMAIHSSSAT TV AVIDIMOOAMYAIAVANDSYID LI IAIADASYSTASASOINOIA
SAADMAIHSSSATTYMAVIDAMODAMYATMAIANDSYMDI I IAYADASYSTASASOINOTIA
SIADMATHSSSATTIVIAVID AMOOHMVATADANDSYID LI IAYADASVSTASASOINOTIA
SAADMAYHSSSATTVAAVIDIMOOAMYATAAANDSYID LI LAIADASYSTASASOINOIA
SAADMAIHSSS AT TYMAVIDANOOHMYATAIANDSYMDI I IAYADASYSTASASOINOTIA
SAADIAIHSSSATTVAIVIDANOOHMVAINAANDS VIO LI IAYADASYSTASASOINOTIA
SAADMAYHSSSATTYVAAVIDIMOOHMYAMNAANDSYID LI IAYADASYSTASASOINOIA
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09 AMANDSDVS TIOWMATOODAVOIAMHT AL THAALDSVMOSAMAS SO AMIATVISOATOAD HA-ZP
09 ZAMANDSDVS TIOWMATOODAVOIAMHT AL THAAHDSYADSANAS SO AMIAAVOSOATOAD HA-7Op®
09 ZAMANDSDVS TIOWMATOODAVOIAMHT AL TIAAHDSVIDSAMAS SO AMIAAVISOATOAD HA-€P
09 AMINDSDVS TIOWMATOODAVOIAMHT AL THAALDSVMOSAMAS SO AMIATVISOATOAD HA-ZF
09 ZAMANDSDVS TIOWMATOODAVOIAMHT AL TIALODSVAISANAS SO IMIAAYOSOATOAD HA-GO
09 ZAMANDSDVSAIOWMATOODAVOIAMHT AL THALODSVADSANAS SO AMIAAVISOATOAD HA-ZY
09 AMINDSDAATIOWMATOODAVOIAMHT AL THAALDSVMOSAMAS SO AMIAAVISOATOAD HA-9P
09 ZAMANDSDAATIOWMATOODAVOIAMHT AL THAALDSYAISANAS SOIIIATYOISOATOAD HA-$OGqG®
09 AMINDSDAATIOWMATOODAVOIAMHT AL TIAALDSVADSANAS SO AMIAAVISOATOAD HA-€D
09 AMANDSDAS TIDWMATOODAVOIAMHT AL THAALDSVMOSAMAS SO AMIATVISOATOAD HA-€Y
09 AMANDSDASAIDHMATOODIVOIAMHT AT TIAATOSVIOSAMAS SO IMIATVISOATOAD HA-€9
09 AMINDSDASAIOWMATOODAVOIAMHT AL THAALDSVADSANAS SO AMIAAYISOATOAD HA-T®
09 AMINDSDASAIOWMATOODAVOIAMHT AL TIAALDSVMOSAMAS SO AMIAAVISOATOAD HA-TO
09 ZAMANDSDVSAIORMATOODAVOIAMHT AL THAALDSYAISANAS SO DIIATYOSOATOAD HA-T®
09 AMINDSDAS TIOWMATOODAVOIAMHT AL THAALDSVIDSANAS SO AMIAAYISOATOAD HA-Z®
09 AMINDSDAS TIOWMATOODAVOIAMHT AL TIAALDSVMOSAMAS SO AMIAAVISOATOAD HA-€F
09 AMINDSDASAIORMATOODAVOIAMHT XL THAAHDSYAISANAS SO DIIATYOSOATOAD HA-GTF
09 AMINDSDAAAIOWMATOODAVOIAMHT AL TIALODSVADSANAS SO AMIAAVISOATOAD HA-Z0
09 AMINDSDVSAMOWMATOODAVOIAMHT AALLASADSVMOSAMAS SO AMIAAVISOATOAD HA-9% "H-¥
09 AMINDSDVSAMOHMATOODAVOIAMHT AXILASADSVIOSAMAS SO IMIAAVISTATOAD HA-GY "H-Y
09 AMINDSDASAMORMATOODAVOIAMHT AALLASADSVADSANAS SO AMIAAVISOATOAD HA-8% "H-V
09 AMINDSDASAMORMATOODAVOIAMHT AALLASADSVMOSAMAS SO AMIAAVISOATOAD HA-6% "H-¥
09 AMINDSDAIIMOUMATOODIVOIAMHT AXILASADSVIOSAMAS SO DMIAAVISOATOAD HA-LY "H-Y
09 AMTNDSDAATIONMATOODAVOIAMHT AALLASADSVADSANAS SO AMIAAVISOATOAD HA-0G "H-V
09 AMTNDSDAAIMORMATOODAVOIAMHT AALLASADSVMOSAMAS SO AMIAAVISOATOAD HA-TG "H-¥
09 AMTNDSDAAAMOWMATOODAVOIAMHT AMNHAS XADSVMOSAMAS SO AMIATVISOATOAD HA-%G "H-¥
09 AMTNDSDAAAMORMATOODAVOIAMHT AL TIASADSVADSANAS SO IMIAAVISOATOAD HA-€G "H-Y
09 AMTNDSDAAAMORMATIODAVOIAMHT ADTLASADSVMISAMAS SO AMIAAVISOATOAD HA-ZG "H-¥
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6TT SSAIALIDOOMAATAJASAASOVIAAAVIAASYISSTANAVISISIAVIIIAYOMAMAN
61T SSAIALLDODMAATAJASAASOVOAAAVIAASYTISSTAWNAVISISIAVIIIAYDMANAN
6TT SSAIALILDODOMAATATASAASOVOAAAVIAASYTISSTANAVISISIAVII IAYDMANAN
6TT SSAIALIDOOMAATAJASAASOVIAAAVIAASYISSTANAVISISIAVIIIAYOMAMAN
6TT SSAIALILDODOMAATAJASAASOVOAAAVIAASYTISSTANAVISISIAVIIIAYDMANAN
6TT SSAIALIDODOMAATATASAASOVOAAAVIAASYTISSTANAVISISIAVIIIAYDMANAN
6TT SSAIALIDOOMAATAJASAASOVIAAAVIAASYISSTANAVISISIAVIIIAYOMAMAN
6TT SSAIALILDODOMAATAJASAASOVOAAAVIAASYTISSTAWNAVISISIAVIIIAYDMANAN
6TT SSAIALIDODOMAATAJASAASOVOAAAVIAASYTISSTANAVISISIAVII IAYDMAMAN
6TT SSAIALIDOOMAATAJASAASAVIAAAVIAASYISSTANAVISISIAVIIIAYOMAMEN
6TT SSAIALLDODOMAATAJASAASAVOAAAVIAASYTISSTHNAVISISIAVIIIAYDMANAN
6TT SSAIALILDODOMAATATASAASOVOAAAVIAASYTISSTANAVISISIAVII IAYDMANAN
6TT SSAIALIDOOMAATATASAASOVIAAAVIAASYTISSTHAWNAVISISIAVII IAYDMANAN
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In some embodiments, an anti-TCRVb antibody disclosed herein has an antigen binding
domain having a VL having a consensus sequence of SEQ ID NO: 230, wherein position 30 is G,
E, A or D; position 31 is N or D; position 32 is R or K; position 36 is Y or H; and/or position 56
isKorS.

In some embodiments, an anti-TCRVb antibody disclosed herein has an antigen binding
domain having a VH having a consensus sequence of SEQ ID NO: 231, wherein: position 27 is
Hor T or G or Y; position 28 is D or T or S; position 30 is H or R or D or K or T; position 31 is
LorDorKorT orN; position 32 is Wor For T or I or Y or G; position 49 is R or W; position
501is V or I or F; position 51 is F or S or Y; position 52 is A or P; position 56 is N or S; position
571is Tor Vor Y or I; position 58 is K or R; position 97 is G or V; position 99 is Y or I; position
1021is Y or A; and/or position 103 is D or G.

Anti-TCRp V12 antibodies
Accordingly, in one aspect, the disclosure provides an anti-TCRBV antibody molecule

that binds to human TCRP V12, e.g., a TCRP V12 subfamily comprising: TCR V12-4*01,
TCRP V12-3*01 or TCRP V12-5*01. In some embodiments the TCRP V12 subfamily comprises
TCRp V12-4*01. In some embodiments the TCRP V12 subfamily comprises TCRp V12-3*01.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody
molecule, is a non-murine antibody molecule, e.g., a human or humanized antibody molecule. In
some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody molecule
is a human antibody molecule. In some embodiments, the anti-TCRBV antibody molecule, e.g.,
anti-TCR V12 antibody molecule is a humanized antibody molecule.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody
molecule, is isolated or recombinant.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody
molecule, comprises at least one antigen-binding region, e.g., a variable region or an antigen-
binding fragment thereof, from an antibody described herein, e.g., an antibody described in
Table 2A, or encoded by a nucleotide sequence in Table 2A, or a sequence substantially
identical (e.g., at least 80%, 85%, 90%, 92%, 95%, 97%, 98%, 99% or higher identical) to any of

the aforesaid sequences.
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In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V12 antibody
molecule, comprises at least one, two, three or four variable regions from an antibody described
herein, e.g., an antibody as described in Table 2A, or encoded by a nucleotide sequence in Table
2A, or a sequence substantially identical (e.g., at least 80%, 85%, 90%, 92%, 95%, 97%, 98%,
99% or higher identical) to any of the aforesaid sequences.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody
molecule, comprises at least one or two heavy chain variable regions from an antibody described
herein, e.g., an antibody as described in Table 2A, or encoded by a nucleotide sequence in Table
2A, or a sequence substantially identical (e.g., at least 80%, 85%, 90%, 92%, 95%, 97%, 98%,
99% or higher identical) to any of the aforesaid sequences.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody
molecule, comprises at least one or two light chain variable regions from an antibody described
herein, e.g., an antibody as described in Table 2A, or encoded by a nucleotide sequence in Table
2A, or a sequence substantially identical (e.g., at least 80%, 85%, 90%, 92%, 95%, 97%, 98%,
99% or higher identical) to any of the aforesaid sequences.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCR V12 antibody
molecule, comprises a heavy chain constant region for an 1gG4, e.g., a human IgG4. In still
another embodiment, the anti-TCRBV antibody molecule, e.g., anti-TCRB V12 antibody
molecule, includes a heavy chain constant region for an IgG1, e.g., a human IgG1. In one
embodiment, the heavy chain constant region comprises an amino sequence set forth in Table
3A, or a sequence substantially identical (e.g., at least 80%, 85%, 90%, 92%, 95%, 97%, 98%,
99% or higher identical) thereto.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V12 antibody
molecule, includes a kappa light chain constant region, e.g., a human kappa light chain constant
region. In one embodiment, the light chain constant region comprises an amino sequence set
forth in Table 3A, or a sequence substantially identical (e.g., at least 80%, 85%, 90%, 92%,
95%, 97%, 98%, 99% or higher identical) thereto.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody
molecule, includes at least one, two, or three complementarity determining regions (CDRs) from

a heavy chain variable region of an antibody described herein, e.g., an antibody as described in
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Table 2A, or encoded by the nucleotide sequence in Table 2A, or a sequence substantially
identical (e.g., at least 80%, 85%, 90%, 92%, 95%, 97%, 98%, 99% or higher identical) to any of
the aforesaid sequences.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V12 antibody
molecule, includes at least one, two, or three CDRs (or collectively all of the CDRs) from a
heavy chain variable region comprising an amino acid sequence shown in Table 2A, or encoded
by a nucleotide sequence shown in Table 2A. In one embodiment, one or more of the CDRs (or
collectively all of the CDRs) have one, two, three, four, five, six or more changes, e.g., amino
acid substitutions or deletions, relative to the amino acid sequence shown in Table 2A, or
encoded by a nucleotide sequence shown in Table 2A.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody
molecule, includes at least one, two, or three complementarity determining regions (CDRs) from
a light chain variable region of an antibody described herein, e.g., an antibody as described in
Table 2A, or encoded by the nucleotide sequence in Table 2A, or a sequence substantially
identical (e.g., at least 80%, 85%, 90%, 92%, 95%, 97%, 98%, 99% or higher identical) to any of
the aforesaid sequences.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody
molecule, includes at least one, two, or three CDRs (or collectively all of the CDRs) from a light
chain variable region comprising an amino acid sequence shown in Table 2A, or encoded by a
nucleotide sequence shown in Table 2A. In one embodiment, one or more of the CDRs (or
collectively all of the CDRs) have one, two, three, four, five, six or more changes, e.g., amino
acid substitutions or deletions, relative to the amino acid sequence shown in Table 2A, or
encoded by a nucleotide sequence shown in Table 2A.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCR V12 antibody
molecule, includes at least one, two, three, four, five or six CDRs (or collectively all of the
CDRs) from a heavy and light chain variable region comprising an amino acid sequence shown
in Table 2A, or encoded by a nucleotide sequence shown in Table 2A. In one embodiment, one
or more of the CDRs (or collectively all of the CDRs) have one, two, three, four, five, six or
more changes, e.g., amino acid substitutions or deletions, relative to the amino acid sequence

shown in Table 2A, or encoded by a nucleotide sequence shown in Table 2A.
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In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V12 antibody
molecule, molecule includes all six CDRs from an antibody described herein, e.g., an antibody as
described in Table 2A, or encoded by the nucleotide sequence in Table 2A, or closely related
CDRs, e.g., CDRs which are identical or which have at least one amino acid alteration, but not
more than two, three or four alterations (e.g., substitutions, deletions, or insertions, e.g.,
conservative substitutions). In some embodiments, the anti-TCRBV antibody molecule, e.g.,
anti-TCR V12 antibody molecule, may include any CDR described herein.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCR V12 antibody
molecule includes at least one, two, or three CDRs according to Kabat et al. (e.g., at least one,
two, or three CDRs according to the Kabat definition as set out in Table 2A) from a heavy chain
variable region of an antibody described herein, e.g., an antibody chosen as described in Table
2A, or a sequence substantially identical (e.g., at least 80%, 85%, 90%, 92%, 95%, 97%, 98%,
99% or higher identical) to any of the aforesaid sequences; or which have at least one amino acid
alteration, but not more than two, three or four alterations (e.g., substitutions, deletions, or
insertions, e.g., conservative substitutions) relative to one, two, or three CDRs according to
Kabat et al. shown in Table 2A.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody
molecule includes at least one, two, or three CDRs according to Kabat er al. (e.g., at least one,
two, or three CDRs according to the Kabat definition as set out in Table 2A) from a light chain
variable region of an antibody described herein, e.g., an antibody as described in Table 2A, or a
sequence substantially identical (e.g., at least 80%, 85%, 90%, 92%, 95%, 97%, 98%, 99% or
higher identical) to any of the aforesaid sequences; or which have at least one amino acid
alteration, but not more than two, three or four alterations (e.g., substitutions, deletions, or
insertions, e.g., conservative substitutions) relative to one, two, or three CDRs according to
Kabat et al. shown in Table 2A.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V12 antibody
molecule includes at least one, two, three, four, five, or six CDRs according to Kabat ez al. (e.g.,
at least one, two, three, four, five, or six CDRs according to the Kabat definition as set out in
Table 2A) from the heavy and light chain variable regions of an antibody described herein, e.g.,

an antibody as described in Table 2A, or encoded by the nucleotide sequence in Table 2A; or a
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sequence substantially identical (e.g., at least 80%, 85%, 90%, 92%, 95%, 97%, 98%, 99% or
higher identical) to any of the aforesaid sequences; or which have at least one amino acid
alteration, but not more than two, three or four alterations (e.g., substitutions, deletions, or
insertions, e.g., conservative substitutions) relative to one, two, three, four, five, or six CDRs
according to Kabat et al. shown in Table 2A.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody
molecule includes all six CDRs according to Kabat er al. (e.g., all six CDRs according to the
Kabat definition as set out in Table 2A) from the heavy and light chain variable regions of an
antibody described herein, e.g., an antibody as described in Table 2A, or encoded by the
nucleotide sequence in Table 2A; or encoded by the nucleotide sequence in Table 2A; or a
sequence substantially identical (e.g., at least 80%, 85%, 90%, 92%, 95%, 97%, 98%, 99% or
higher identical) to any of the aforesaid sequences; or which have at least one amino acid
alteration, but not more than two, three or four alterations (e.g., substitutions, deletions, or
insertions, e.g., conservative substitutions) relative to all six CDRs according to Kabat et al.
shown in Table 2A. In some embodiments, the anti-TCRPV antibody molecule, e.g., anti-TCR
V12 antibody molecule may include any CDR described herein.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody
molecule includes at least one, two, or three hypervariable loops that have the same canonical
structures as the corresponding hypervariable loop of an antibody described herein, e.g., an
antibody described in Table 2A, e.g., the same canonical structures as at least loop 1 and/or loop
2 of the heavy and/or light chain variable domains of an antibody described herein. See, e.g.,
Chothia et al., (1992) J. Mol. Biol. 227:799-817; Tomlinson et al., (1992) J. Mol. Biol. 227:776-
798 for descriptions of hypervariable loop canonical structures. These structures can be
determined by inspection of the tables described in these references.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody
molecule includes at least one, two, or three CDRs according to Chothia ef al. (e.g., at least one,
two, or three CDRs according to the Chothia definition as set out in Table 2A) from a heavy
chain variable region of an antibody described herein, e.g., an antibody chosen as described in
Table 2A, or a sequence substantially identical (e.g., at least 80%, 85%, 90%, 92%, 95%, 97%,

98%, 99% or higher identical) to any of the aforesaid sequences; or which have at least one
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amino acid alteration, but not more than two, three or four alterations (e.g., substitutions,
deletions, or insertions, e.g., conservative substitutions) relative to one, two, or three CDRs
according to Chothia et al. shown in Table 2A.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V12 antibody
molecule includes at least one, two, or three CDRs according to Chothia et al. (e.g., at least one,
two, or three CDRs according to the Chothia definition as set out in Table 2A) from a light chain
variable region of an antibody described herein, e.g., an antibody as described in Table 2A, or a
sequence substantially identical (e.g., at least 80%, 85%, 90%, 92%, 95%, 97%, 98%, 99% or
higher identical) to any of the aforesaid sequences; or which have at least one amino acid
alteration, but not more than two, three or four alterations (e.g., substitutions, deletions, or
insertions, e.g., conservative substitutions) relative to one, two, or three CDRs according to
Chothia et al. shown in Table 2A.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCR V12 antibody
molecule includes at least one, two, three, four, five, or six CDRs according to Chothia e al.
(e.g., at least one, two, three, four, five, or six CDRs according to the Chothia definition as set
out in Table 2A) from the heavy and light chain variable regions of an antibody described
herein, e.g., an antibody as described in Table 2A, or encoded by the nucleotide sequence in
Table 2A; or a sequence substantially identical (e.g., at least 80%, 85%, 90%, 92%, 95%, 97%,
98%, 99% or higher identical) to any of the aforesaid sequences; or which have at least one
amino acid alteration, but not more than two, three or four alterations (e.g., substitutions,
deletions, or insertions, e.g., conservative substitutions) relative to one, two, three, four, five, or
six CDRs according to Chothia et al. shown in Table 2A.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V12 antibody
molecule includes all six CDRs according to Chothia et al. (e.g., all six CDRs according to the
Chothia definition as set out in Table 2A) from the heavy and light chain variable regions of an
antibody described herein, e.g., an antibody as described in Table 2A, or encoded by the
nucleotide sequence in Table 2A; or encoded by the nucleotide sequence in Table 2A; or a
sequence substantially identical (e.g., at least 80%, 85%, 90%, 92%, 95%, 97%, 98%, 99% or
higher identical) to any of the aforesaid sequences; or which have at least one amino acid

alteration, but not more than two, three or four alterations (e.g., substitutions, deletions, or
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insertions, e.g., conservative substitutions) relative to all six CDRs according to Chothia et al.
shown in Table 2A. In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCR

V12 antibody molecule may include any CDR described herein.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCR V12 antibody
molecule includes at least one, two, or three CDRs according to a combined CDR (e.g., at least
one, two, or three CDRs according to the combined CDR definition as set out in Table 2A) from
a heavy chain variable region of an antibody described herein, e.g., an antibody chosen as
described in Table 2A, or a sequence substantially identical (e.g., at least 80%, 85%, 90%, 92%,
95%, 97%, 98%, 99% or higher identical) to any of the aforesaid sequences; or which have at
least one amino acid alteration, but not more than two, three or four alterations (e.g.,
substitutions, deletions, or insertions, e.g., conservative substitutions) relative to one, two, or
three CDRs according to combined CDR shown in Table 2A.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody
molecule includes at least one, two, or three CDRs according to a combined CDR (e.g., at least
one, two, or three CDRs according to the combined CDR definition as set out in Table 2A) from
a light chain variable region of an antibody described herein, e.g., an antibody as described in
Table 2A, or a sequence substantially identical (e.g., at least 80%, 85%, 90%, 92%, 95%, 97%,
98%, 99% or higher identical) to any of the aforesaid sequences; or which have at least one
amino acid alteration, but not more than two, three or four alterations (e.g., substitutions,
deletions, or insertions, e.g., conservative substitutions) relative to one, two, or three CDRs
according to a combined CDR shown in Table 2A.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V12 antibody
molecule includes at least one, two, three, four, five, or six CDRs according to a combined CDR.
(e.g., at least one, two, three, four, five, or six CDRs according to the combined CDR definition
as set out in Table 2A) from the heavy and light chain variable regions of an antibody described
herein, e.g., an antibody as described in Table 2A, or encoded by the nucleotide sequence in
Table 2A; or a sequence substantially identical (e.g., at least 80%, 85%, 90%, 92%, 95%, 97%,
98%, 99% or higher identical) to any of the aforesaid sequences; or which have at least one

amino acid alteration, but not more than two, three or four alterations (e.g., substitutions,
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deletions, or insertions, e.g., conservative substitutions) relative to one, two, three, four, five, or
six CDRs according to a combined CDR shown in Table 2A.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody
molecule includes all six CDRs according to a combined CDR (e.g., all six CDRs according to
the combined CDR definition as set out in Table 2A) from the heavy and light chain variable
regions of an antibody described herein, e.g., an antibody as described in Table 2A, or encoded
by the nucleotide sequence in Table 2A; or encoded by the nucleotide sequence in Table 2A; or
a sequence substantially identical (e.g., at least 80%, 85%, 90%, 92%, 95%, 97%, 98%, 99% or
higher identical) to any of the aforesaid sequences; or which have at least one amino acid
alteration, but not more than two, three or four alterations (e.g., substitutions, deletions, or
insertions, e.g., conservative substitutions) relative to all six CDRs according to a combined
CDR shown in Table 2A. In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-
TCRp V12 antibody molecule may include any CDR described herein.

In some embodiments, a combined CDR as set out in Table 1A is a CDR that comprises
a Kabat CDR and a Chothia CDR.

In some embodiments, the anti-TCRBV antibody molecule, e e.g., anti-TCRB V12
antibody molecule, molecule includes a combination of CDRs or hypervariable loops identified
as combined CDRs in Table 1A. In some embodiments, the anti-TCRBV antibody molecule,
e.g., anti-TCRP V12 antibody molecule, can contain any combination of CDRs or hypervariable
loops according the “combined” CDRs are described in Table 1A.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody
molecule includes a combination of CDRs or hypervariable loops defined according to the Kabat
et al. and Chothia et al., or as described in Table 1A

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody
molecule can contain any combination of CDRs or hypervariable loops according to the Kabat
and Chothia definitions.

In an embodiment, e.g., an embodiment comprising a variable region, a CDR (e.g., a
combined CDR, Chothia CDR or Kabat CDR), or other sequence referred to herein, e.g., in

Table 2A, the antibody molecule is a monospecific antibody molecule, a bispecific antibody
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molecule, a bivalent antibody molecule, a biparatopic antibody molecule, or an antibody
molecule that comprises an antigen binding fragment of an antibody, e.g., a half antibody or
antigen binding fragment of a half antibody. In certain embodiments the antibody molecule
comprises a multispecific molecule, e.g., a bispecific molecule, e.g., as described herein.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCR V12 antibody
molecule includes:

(i) one, two or all of a light chain complementarity determining region 1 (LC CDR1), a
light chain complementarity determining region 2 (LC CDR2), and a light chain
complementarity determining region 3 (LC CDR3) of SEQ ID NO: 16, SEQ ID NO: 26, SEQ ID
NO: 27, SEQ ID NO: 28, SEQ ID NO: 29 or SEQ ID NO: 30, and/or

(ii) one, two or all of a heavy chain complementarity determining region 1 (HC CDR1),
heavy chain complementarity determining region 2 (HC CDR2), and a heavy chain
complementarity determining region 3 (HC CDR3) of SEQ ID NO: 15, SEQ ID NO: 23, SEQ ID
NO: 24, or SEQ ID NO: 25.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V12 antibody
molecule comprises:

(i) a LC CDRI amino acid sequence of SEQ ID NO: 20, a LC CDR2 amino acid
sequence of SEQ ID NO: 21, or a LC CDR3 amino acid sequence of SEQ ID NO: 22; and/or

(i) a HC CDR1 amino acid sequence of SEQ ID NO: 17, a HC CDR2 amino acid
sequence of SEQ ID NO: 18, or a HC CDR3 amino acid sequence of SEQ ID NO: 19.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody
molecule comprises:

(i) a light chain variable region (VL) comprising a LC CDRI amino acid sequence of
SEQ ID NO: 20, a LC CDR2 amino acid sequence of SEQ ID NO: 21, and a LC CDR3 amino
acid sequence of SEQ ID NO: 2; and/or

(i1) a heavy chain variable region (VH) comprising a HC CDR1 amino acid sequence of
SEQ ID NO: 17, a HC CDR2 amino acid sequence of SEQ ID NO: 18, and a HC CDR3 amino
acid sequence of SEQ ID NO: 19.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody

molecule comprises:
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(i) a LC CDRI amino acid sequence of SEQ ID NO: 63, a LC CDR2 amino acid
sequence of SEQ ID NO: 64, or a LC CDR3 amino acid sequence of SEQ ID NO: 65; and/or

(i) a HC CDR1 amino acid sequence of SEQ ID NO: 57, a HC CDR2 amino acid
sequence of SEQ ID NO: 58, or a HC CDR3 amino acid sequence of SEQ ID NO: 59.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCR V12 antibody
molecule comprises:

(i) a light chain variable region (VL) comprising a LC CDRI amino acid sequence of
SEQ ID NO: 63, a LC CDR2 amino acid sequence of SEQ ID NO: 64, or a LC CDR3 amino
acid sequence of SEQ ID NO: 65; and/or

(ii) a heavy chain variable region (VH) comprising a HC CDR1 amino acid sequence of
SEQ ID NO: 57, a HC CDR2 amino acid sequence of SEQ ID NO: 58, or a HC CDR3 amino
acid sequence of SEQ ID NO: 59.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCR V12 antibody
molecule comprises:

(i) a LC CDR1 amino acid sequence of SEQ ID NO: 66, a LC CDR2 amino acid
sequence of SEQ ID NO: 67, or a LC CDR3 amino acid sequence of SEQ ID NO: 68; and/or

(i) a HC CDR1 amino acid sequence of SEQ ID NO: 60, a HC CDR2 amino acid
sequence of SEQ ID NO: 61, or a HC CDR3 amino acid sequence of SEQ ID NO: 62.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody
molecule comprises:

(i) a light chain variable region (VL) comprising a LC CDR1 amino acid sequence of
SEQ ID NO: 63, a LC CDR2 amino acid sequence of SEQ ID NO: 64, or a LC CDR3 amino
acid sequence of SEQ ID NO: 65; and/or

(ii) a heavy chain variable region (VH) comprising a HC CDR1 amino acid sequence of
SEQ ID NO: 57, a HC CDR2 amino acid sequence of SEQ ID NO: 58, or a HC CDR3 amino
acid sequence of SEQ ID NO: 59.

In one embodiment, the light or the heavy chain variable framework (e.g., the region
encompassing at least FR1, FR2, FR3, and optionally FR4) of the anti-TCRBV antibody

molecule, e.g., anti-TCRP V12 antibody molecule can be chosen from: (a) a light or heavy chain
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variable framework including at least 80%, 85%, 87% 90%, 92%, 93%, 95%, 97%, 98%, or
100% of the amino acid residues from a human light or heavy chain variable framework, e.g., a
light or heavy chain variable framework residue from a human mature antibody, a human
germline sequence, or a human consensus sequence; (b) a light or heavy chain variable
framework including from 20% to 80%, 40% to 60%, 60% to 90%, or 70% to 95% of the amino
acid residues from a human light or heavy chain variable framework, e.g., a light or heavy chain
variable framework residue from a human mature antibody, a human germline sequence, or a
human consensus sequence; (¢) a non-human framework (e.g., a rodent framework); or (d) a
non-human framework that has been modified, e.g., to remove antigenic or cytotoxic
determinants, e.g., deimmunized, or partially humanized. In one embodiment, the light or heavy
chain variable framework region (particularly FR1, FR2 and/or FR3) includes a light or heavy
chain variable framework sequence at least 70, 75, 80, 85, 87, 88, 90, 92, 94, 95, 96, 97, 98, 99%
identical or identical to the frameworks of a VL or VH segment of a human germline gene.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody
molecule, comprises a heavy chain variable domain having at least one, two, three, four, five,
six, seven, ten, fifteen, twenty or more changes, e.g., amino acid substitutions or deletions, from
an amino acid sequence described in Table 2A .e.g., the amino acid sequence of the FR region in
the entire variable region, e.g., shown in FIGs. 2A and 2B, or in SEQ ID NOs: 23-25.

Alternatively, or in combination with the heavy chain substitutions described herein the
anti-TCRBV antibody molecule, e.g., anti-TCR V12 antibody molecule comprises a light chain
variable domain having at least one, two, three, four, five, six, seven, ten, fifteen, twenty or more
amino acid changes, e.g., amino acid substitutions or deletions, from an amino acid sequence of
an antibody described herein .e.g., the amino acid sequence of the FR region in the entire
variable region, e.g., shown in FIGs. 2A and 2B, or in SEQ ID NOs: 26-30.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody
molecule includes one, two, three, or four heavy chain framework regions shown in FIG. 2A, or
a sequence substantially identical thereto.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody
molecule includes one, two, three, or four light chain framework regions shown in FIG. 2B, or a

sequence substantially identical thereto.
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In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V12 antibody
molecule comprises the light chain framework region 1 e.g., as shown in FIG. 2B.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody
molecule comprises the light chain framework region 2 e.g., as shown in FIG. 2B.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCR V12 antibody
molecule comprises the light chain framework region 3, e.g., as shown in FIG. 2B.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V12 antibody
molecule comprises the light chain framework region 4, e.g., as shown in FIG. 2B.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody
molecule comprises a light chain comprising a framework region, e.g., framework region 1
(FR1), comprising a change, e.g., a substitution (e.g., a conservative substitution) at one or more,
e.g., all, position disclosed herein according to Kabat numbering. In some embodiments, FR1
comprises an Aspartic Acid at position 1, e.g., a substitution at position 1 according to Kabat
numbering, e.g., an Alanine to Aspartic Acid substitution. In some embodiments, FR1 comprises
an Asparagine at position 2, e.g., a substitution at position 2 according to Kabat numbering, e.g.,
an Isoleucine to Asparagine substitution, Serine to Asparagine substitution or Tyrosine to
Asparagine substitution. In some embodiments, FR1 comprises a Leucine at position 4, e.g., a
substitution at position 4 according to Kabat numbering, e.g., a Methionine to Leucine
substitution.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody
molecule comprises a light chain comprising a framework region, e.g., framework region 1
(FR1), comprising a substitution at position 1 according to Kabat numbering, e.g., an Alanine to
Aspartic Acid substitution, a substitution at position 2 according to Kabat numbering, e.g., an
Isoleucine to Asparagine substitution, Serine to Asparagine substitution or Tyrosine to
Asparagine substitution, and a substitution at position 4 according to Kabat numbering, e.g., a
Methionine to Leucine substitution. In some embodiments, the anti-TCRBV antibody molecule,
e.g., anti-TCRP V12 antibody molecule comprises a light chain comprising a framework region,
e.g., framework region 1 (FR1), comprising a substitution at position 1 according to Kabat
numbering, e.g., an Alanine to Aspartic Acid substitution, and a substitution at position 2

according to Kabat numbering, e.g., an Isoleucine to Asparagine substitution, Serine to
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Asparagine substitution or Tyrosine to Asparagine substitution. In some embodiments, the anti-
TCRBV antibody molecule, e.g., anti-TCRP V12 antibody molecule comprises a light chain
comprising a framework region, e.g., framework region 1 (FR1), comprising a substitution at
position 1 according to Kabat numbering, e.g., an Alanine to Aspartic Acid substitution, and a
substitution at position 4 according to Kabat numbering, e.g., a Methionine to Leucine
substitution. In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRB V12
antibody molecule comprises a light chain comprising a framework region, e.g., framework
region 1 (FR1), comprising a substitution at position 2 according to Kabat numbering, e.g., an
Isoleucine to Asparagine substitution, Serine to Asparagine substitution or Tyrosine to
Asparagine substitution, and a substitution at position 4 according to Kabat numbering, e.g., a
Methionine to Leucine substitution. In some embodiments, the substitution is relative to a human
germline light chain framework region sequence.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCR V12 antibody
molecule comprises a light chain comprising a framework region, e.g., framework region 3
(FR3), comprising a change, e.g., a substitution (e.g., a conservative substitution) at one or more,
e.g., all, position disclosed herein according to Kabat numbering. In some embodiments, FR3
comprises a Glycine at position 66, e.g., a substitution at position 66 according to Kabat
numbering, e.g., a Lysine to Glycine substitution, or a Serine to Glycine substitution. In some
embodiments, FR3 comprises an Asparagine at position 69, e.g., a substitution at position 69
according to Kabat numbering, e.g., a Tyrosine to Asparagine substitution. In some
embodiments, FR3 comprises a Tyrosine at position 71, e.g., a substitution at position 71
according to Kabat numbering, e.g., a Phenylalanine to Tyrosine substitution, or an Alanine to
Tyrosine substitution.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCR V12 antibody
molecule comprises a light chain comprising a framework region, e.g., framework region 3
(FR3), comprising a substitution at position 66 according to Kabat numbering, e.g., a Lysine to
Glycine substitution, or a Serine to Glycine substitution, and a substitution at position 69
according to Kabat numbering, e.g., a Tyrosine to Asparagine substitution. . In some
embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V12 antibody molecule

comprises a light chain comprising a framework region, e.g., framework region 3 (FR3),
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comprising a substitution at position 66 according to Kabat numbering, e.g., Lysine to Glycine
substitution, or a Serine to Glycine substitution, and a substitution at position 71 according to
Kabat numbering, e.g., a Phenylalanine to Tyrosine substitution, or an Alanine to Tyrosine
substitution. In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCR V12
antibody molecule comprises a light chain comprising a framework region, e.g., framework
region 3 (FR3), comprising a substitution at position 69 according to Kabat numbering, e.g., a
Tyrosine to Asparagine substitution and a substitution at position 71 according to Kabat
numbering, e.g., a Phenylalanine to Tyrosine substitution, or an Alanine to Tyrosine substitution.
In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody
molecule comprises a light chain comprising a framework region, e.g., framework region 3
(FR3), comprising a substitution at position 66 according to Kabat numbering, e.g., a Lysine to
Glycine substitution, or a Serine to Glycine substitution, a substitution at position 69 according
to Kabat numbering, e.g., a Tyrosine to Asparagine substitution and a substitution at position 71
according to Kabat numbering, e.g., a Phenylalanine to Tyrosine substitution, or an Alanine to
Tyrosine substitution. In some embodiments, the substitution is relative to a human germline

light chain framework region sequence.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V12 antibody
molecule comprises a light chain comprising: a framework region 1 (FR1) comprising a
substitution at position 2 according to Kabat numbering, e.g., a Isoleucine to Asparagine
substitution; and a framework region 3 (FR3), comprising a substitution at position 69 according
to Kabat numbering, e.g., a Threonine to Asparagine substitution and a substitution at position 71
according to Kabat numbering, e.g., a Phenylalanine to Tyrosine substitution, e.g., as shown in
the amino acid sequence of SEQ ID NO: 26. In some embodiments, the substitution is relative to
a human germline light chain framework region sequence.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V12 antibody
molecule comprises a light chain comprising: (a) a framework region 1 (FR1) comprising a
substitution at position 1 according to Kabat numbering, e.g., a Alanine to Aspartic Acid
substitution, and a substitution at position 2 according to Kabat numbering, e.g., a Isoleucine to

Asparagine substitution; and (b) a framework region 3 (FR3), comprising a substitution at
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position 69 according to Kabat numbering, e.g., a Threonine to Asparagine substitution and a
substitution at position 71 according to Kabat numbering, e.g., a Phenylalanine to Tyrosine
substitution, e.g., as shown in the amino acid sequence of SEQ ID NO: 27. In some
embodiments, the substitution is relative to a human germline light chain framework region
sequence.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody
molecule comprises a light chain comprising: (a) a framework region 1 (FR1) comprising a
substitution at position 2 according to Kabat numbering, e.g., a Serine to Asparagine
substitution; and a substitution at position 4 according to Kabat numbering, e.g., a Methionine to
Leucine substitution; and (b) a framework region 3 (FR3), comprising a substitution at position
69 according to Kabat numbering, e.g., a Threonine to Asparagine substitution and a substitution
at position 71 according to Kabat numbering, e.g., a Phenylalanine to Tyrosine substitution, e.g.,
as shown in the amino acid sequence of SEQ ID NO: 28. In some embodiments, the substitution
is relative to a human germline light chain framework region sequence.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V12 antibody
molecule comprises a light chain comprising: (a) a framework region 1 (FR1) comprising a
substitution at position 2 according to Kabat numbering, e.g., a Serine to Asparagine
substitution; and (b) a framework region 3 (FR3) comprising a substitution at position 66
according to Kabat numbering, e.g., a Lysine to Glycine substitution; a substitution at position 69
according to Kabat numbering, e.g., a Threonine to Asparagine substitution; and a substitution at
position 71 according to Kabat numbering, e.g., a Alanine to Tyrosine substitution, e.g., as
shown in the amino acid sequence of SEQ ID NO: 29. In some embodiments, the substitution is
relative to a human germline light chain framework region sequence.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCR V12 antibody
molecule comprises a light chain comprising: (a) a framework region 1 (FR1) comprising a
substitution at position 2 according to Kabat numbering, e.g., a Tyrosine to Asparagine
substitution; and (b) a framework region 3 (FR3) comprising a substitution at position 66
according to Kabat numbering, e.g., a Serine to Glycine substitution; a substitution at position 69
according to Kabat numbering, e.g., a Threonine to Asparagine substitution; and a substitution at

position 71 according to Kabat numbering, e.g., a Alanine to Tyrosine substitution, e.g., as
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shown in the amino acid sequence of SEQ ID NO: 29. In some embodiments, the substitution is

relative to a human germline light chain framework region sequence.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V12 antibody
molecule comprises a light chain variable domain comprising: (a) a framework region 1 (FR1)
comprising a change, e.g., a substitution (e.g., a conservative substitution) at one or more (e.g.,
all) positions disclosed herein according to Kabat numbering, and (b) a framework region 3
(FR3) comprising a change, e.g., a substitution (e.g., a conservative substitution) at one or more
(e.g., all) position disclosed herein according to Kabat numbering. In some embodiments, the

substitution is relative to a human germline light chain framework region sequence.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V12 antibody
molecule comprises the heavy chain framework region 1, e.g., as shown in FIG. 2A.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody
molecule comprises the heavy chain framework region 2, e.g., as shown in FIG. 2A.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCR V12 antibody
molecule comprises the heavy chain framework region 3, e.g., as shown in FIG. 2A.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V12 antibody

molecule comprises the heavy chain framework region 4, e.g., as shown in FIG. 2A.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody
molecule comprises the heavy chain framework regions 1-4, e.g., SEQ ID NOS: 20-23, or as
shown in FIG. 2A.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCR V12 antibody
molecule comprises the light chain framework regions 1-4, e.g., SEQ ID NOs: 26-30, or as
shown in FIG. 2B.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody
molecule comprises the heavy chain framework regions 1-4, e.g., SEQ ID NOs: 23-25; and the
light chain framework regions 1-4, e.g., SEQ ID NOs: 26-30, or as shown in FIGs. 2A and 2B.
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In some embodiments, the heavy or light chain variable domain, or both, of , the anti-
TCRBV antibody molecule, e.g., anti-TCRP V12 antibody molecule includes an amino acid
sequence, which is substantially identical to an amino acid disclosed herein, e.g., at least 80%,
85%, 90%, 92%, 95%, 97%, 98%, 99% or higher identical to a variable region of an antibody
described herein, e.g., an antibody as described in Table 2A, or encoded by the nucleotide
sequence in Table 2A; or which differs at least 1 or 5 residues, but less than 40, 30, 20, or 10
residues, from a variable region of an antibody described herein.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCR V12 antibody
molecule comprises at least one, two, three, or four antigen-binding regions, e.g., variable
regions, having an amino acid sequence as set forth in Table 2A, or a sequence substantially
identical thereto (e.g., a sequence at least about 85%, 90%, 95%, 99% or more identical thereto,
or which differs by no more than 1, 2, 5, 10, or 15 amino acid residues from the sequences
shown in Table 2A. In another embodiment, , the anti-TCRBV antibody molecule, e.g., anti-
TCRp V12 antibody molecule includes a VH and/or VL domain encoded by a nucleic acid
having a nucleotide sequence as set forth in Table 2A, or a sequence substantially identical
thereto (e.g., a sequence at least about 85%, 90%, 95%, 99% or more identical thereto, or which
differs by no more than 3, 6, 15, 30, or 45 nucleotides from the sequences shown in Table 2A.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V12 antibody
molecule comprises:

a VH domain comprising an amino acid sequence chosen from the amino acid sequence
of SEQ ID NO: 23, SEQ ID NO: 24 or SEQ ID NO: 25, an amino acid sequence at least about
85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ ID NO: 23, SEQ ID
NO: 24 or SEQ ID NO: 25, or an amino acid sequence which differs by no more than 1, 2, 5, 10,
or 15 amino acid residues from the amino acid sequence of SEQ ID NO: 23, SEQ ID NO: 24, or
SEQ ID NO: 25; and/or

a VL domain comprising an amino acid sequence chosen from the amino acid sequence
of SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, or SEQ ID NO: 30, an
amino acid sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid
sequence of SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, or SEQ ID NO:

30, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino acid
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residues from the amino acid sequence of SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28,
SEQ ID NO: 29, or SEQ ID NO: 30.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody
molecule comprises:

a VH domain comprising the amino acid sequence of SEQ ID NO: 23, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 23, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 23; and

a VL domain comprising the amino acid sequence of SEQ ID NO: 26, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 26, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 26.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCR V12 antibody
molecule comprises:

a VH domain comprising the amino acid sequence of SEQ ID NO: 23, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 23, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 23; and

a VL domain comprising the amino acid sequence of SEQ ID NO: 27, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 27, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 27.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V12 antibody
molecule comprises:

a VH domain comprising the amino acid sequence of SEQ ID NO: 23, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 23, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 23; and

a VL domain comprising the amino acid sequence of SEQ ID NO: 28, an amino acid

sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ

193



10

15

20

25

WO 2020/172598 PCT/US2020/019321

ID NO: 28, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 28.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody
molecule comprises:

a VH domain comprising the amino acid sequence of SEQ ID NO: 23, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 23, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 23; and

a VL domain comprising the amino acid sequence of SEQ ID NO: 29, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 29, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 29.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCR V12 antibody
molecule comprises:

a VH domain comprising the amino acid sequence of SEQ ID NO: 23, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 23, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 23; and

a VL domain comprising the amino acid sequence of SEQ ID NO: 30, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 30, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino

acid residues from the amino acid sequence of SEQ ID NO: 30.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCR V12 antibody
molecule comprises:

a VH domain comprising the amino acid sequence of SEQ ID NO: 24, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 24, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino

acid residues from the amino acid sequence of SEQ ID NO: 24; and
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a VL domain comprising the amino acid sequence of SEQ ID NO: 26, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 26, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 26.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCR V12 antibody
molecule comprises:

a VH domain comprising the amino acid sequence of SEQ ID NO: 24, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 24, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 24; and

a VL domain comprising the amino acid sequence of SEQ ID NO: 27, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 27, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 27.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V12 antibody
molecule comprises:

a VH domain comprising the amino acid sequence of SEQ ID NO: 24, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 24, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 24; and

a VL domain comprising the amino acid sequence of SEQ ID NO: 28, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 28, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 28.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody
molecule comprises:

a VH domain comprising the amino acid sequence of SEQ ID NO: 24, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 24, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino

acid residues from the amino acid sequence of SEQ ID NO: 24; and
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a VL domain comprising the amino acid sequence of SEQ ID NO: 29, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 29, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 29.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCR V12 antibody
molecule comprises:

a VH domain comprising the amino acid sequence of SEQ ID NO: 24, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 24, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 24; and

a VL domain comprising the amino acid sequence of SEQ ID NO: 30, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 30, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino

acid residues from the amino acid sequence of SEQ ID NO: 30.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCR V12 antibody
molecule comprises:

a VH domain comprising the amino acid sequence of SEQ ID NO: 25, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 25, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 25; and

a VL domain comprising the amino acid sequence of SEQ ID NO: 26, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 26, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 26.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V12 antibody
molecule comprises:

a VH domain comprising the amino acid sequence of SEQ ID NO: 25, an amino acid

sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
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ID NO: 25, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 25; and

a VL domain comprising the amino acid sequence of SEQ ID NO: 27, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 27, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 27.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V12 antibody
molecule comprises:

a VH domain comprising the amino acid sequence of SEQ ID NO: 25, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 25, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 25; and

a VL domain comprising the amino acid sequence of SEQ ID NO: 28, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 28, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 28.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody
molecule comprises:

a VH domain comprising the amino acid sequence of SEQ ID NO: 25, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 25, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 25; and

a VL domain comprising the amino acid sequence of SEQ ID NO: 29, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 29, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 29.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody
molecule comprises:

a VH domain comprising the amino acid sequence of SEQ ID NO: 25, an amino acid

sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
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ID NO: 25, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino
acid residues from the amino acid sequence of SEQ ID NO: 25; and

a VL domain comprising the amino acid sequence of SEQ ID NO: 30, an amino acid
sequence at least about 85%, 90%, 95%, 99% or more identical to the amino acid sequence SEQ
ID NO: 30, or an amino acid sequence which differs by no more than 1, 2, 5, 10, or 15 amino

acid residues from the amino acid sequence of SEQ ID NO: 30.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCR V12 antibody
molecule is a full antibody or fragment thereof (e.g., a Fab, F(ab')2, Fv, or a single chain Fv
fragment (scFv)). In embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRp V6
(e.g., anti-TCRP V6-5*01) antibody molecule is a monoclonal antibody or an antibody with
single specificity. In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCR
V12 antibody molecule, can also be a humanized, chimeric, camelid, shark, or an in vitro-
generated antibody molecule. In some embodiments, the anti-TCRBV antibody molecule, e.g.,
anti-TCRB V12 antibody molecule is a humanized antibody molecule. The heavy and light
chains of the anti-TCRBV antibody molecule, e.g., anti-TCR V12 antibody molecule can be
full-length (e.g., an antibody can include at least one, and preferably two, complete heavy chains,
and at least one, and preferably two, complete light chains) or can include an antigen-binding
fragment (e.g., a Fab, F(ab")2, Fv, a single chain Fv fragment, a single domain antibody, a
diabody (dAb), a bivalent antibody, or bispecific antibody or fragment thereof, a single domain
variant thereof, or a camelid antibody).

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody
molecule is in the form of a multispecific molecule, e.g., a bispecific molecule, e.g., as described
herein.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody
molecule has a heavy chain constant region (Fc) chosen from, e.g., the heavy chain constant
regions of IgG1, IgG2, IgG3, IgG4, IgM, IgAl, IgA2, IgD, and IgE. In some embodiments, the
Fc region is chosen from the heavy chain constant regions of IgG1, IgG2, IgG3, and IgG4. In

some embodiments, the Fc region is chosen from the heavy chain constant region of IgG1 or
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IgG2 (e.g., human IgG1, or IgG2). In some embodiments, the heavy chain constant region is
human IgGl1.

In some embodiments, the anti-TCRBV antibody molecule, e.g., anti-TCRP V12 antibody
molecule has a light chain constant region chosen from, e.g., the light chain constant regions of
kappa or lambda, preferably kappa (e.g., human kappa). In one embodiment, the constant region
is altered, e.g., mutated, to modify the properties of the anti-TCRBV antibody molecule, e.g.,
anti-TCR V12 antibody molecule (e.g., to increase or decrease one or more of: Fc receptor
binding, antibody glycosylation, the number of cysteine residues, effector cell function, or
complement function). For example, the constant region is mutated at positions 296 (M to Y),
298 (S to T), 300 (T to E), 477 (H to K) and 478 (N to F) to alter Fc receptor binding (e.g., the
mutated positions correspond to positions 132 (M to Y), 134 (S to T), 136 (T to E), 313 (H to K)
and 314 (N to F) of SEQ ID NOs: 212 or 214; or positions 135 (M to Y), 137 (Sto T), 139 (T to
E), 316 (Hto K) and 317 (N to F) of SEQ ID NOs: 215, 216, 217, or 218).

Antibody B-H.1 comprises a first chain comprising the amino acid sequence of SEQ ID
NO: 3280 and a second chain comprising the amino acid sequence of SEQ ID NO: 3281.

Additional exemplary anti-TCRp V12 antibodies of the disclosure are provided in Table
2A. In some embodiments, the anti-TCRp V12 is antibody B, e.g., humanized antibody B
(antibody B-H), as provided in Table 2A. In some embodiments, the anti-TCRBV antibody
comprises one or more (e.g., all three) of a LC CDR1, LC CDR2, and LC CDR3 provided in
Table 2A; and/or one or more (e.g., all three) of a HC CDR1, HC CDR2, and HC CDR3
provided in Table 2A, or a sequence with at least 95% identity thereto. In some embodiments,
antibody B comprises a variable heavy chain (VH) and/or a variable light chain (VL) provided in
Table 2A, or a sequence with at least 95% identity thereto.
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Table 2A: Amino acid and nucleotide sequences for murine and humanized antibody molecules
which bind to TCRVB 12, e.g., TCRVB 12-3 or TCRVB 12-4. The antibody molecules include
murine mAb Antibody B and humanized mAb Antibody B-H.1to B-H.6. The amino acid the

heavy and light chain CDRs, and the amino acid and nucleotide sequences of the heavy and light

chain variable regions, and the heavy and light chains are shown.

Antibody B (murine)

SEQ ID NO: 17 HC CDRI (Combined) GFTFSNFGMH

SEQ ID NO: 18 HC CDR2 (Combined) YISSGSSTIYYADTLKG

SEQ ID NO: 19 HC CDR3 (Combined) RGEGAMDY

SEQ ID NO: 57 HC CDRI (Kabat) NFGMH

SEQ ID NO: 58 HC CDR2 (Kabat) YISSGSSTIYYADTLKG

SEQ ID NO: 59 HC CDR3 (Kabat) RGEGAMDY

SEQ ID NO: 60 HC CDRI (Chothia) GFTFSNF

SEQ ID NO: 61 HC CDR2 (Chothia) SSGSST

SEQ ID NO: 62 HC CDR3 (Chothia) RGEGAMDY

SEQ ID NO: 15 VH DVQLVESGGGLVQPGGSRKLSCAASGF
TESNFGMHWVRQAPDKGLEW VAYISS
GSSTIYYADTLKGRFTISRDNPKNTLFL
QMTSLRSEDTAMY YCARRGEGAMDY
WGQGTSVTVSS

SEQ ID NO: 20 LC CDRI (Combined) RASSSVNYIY

SEQ ID NO: 21 LC CDR2 (Combined) YTSNLAP

SEQ ID NO: 22 LC CDR3(Combined) QQFTSSPFT

SEQ ID NO: 63 LC CDRI (Kabat) RASSSVNYIY

SEQ ID NO: 64 LC CDR2 (Kabat) YTSNLAP

SEQ ID NO: 65 LC CDR3 (Kabat) QQFTSSPFT

SEQ ID NO: 66 LC CDRI (Chothia) RASSSVNYIY

SEQ ID NO: 67 LC CDR2 (Chothia) YTSNLAP

SEQ ID NO: 68 LC CDR3 (Chothia) QQFTSSPFT

SEQ ID NO: 16 VL ENVLTQSPAIMSASLGEKVTMSCRASSS

VNYIYWYQQKSDASPKLWIYYTSNLAP
GVPTRFSGSGSGNSYSLTISSMEGEDAA
TYYCQQFTSSPFTFGSGTKLEIK

Antibody B humanized (B-H)

Antibody B-H.1A HC-1

SEQ ID NO: 17 HC CDR1 (Combined) GFTFSNFGMH

SEQ ID NO: 18 HC CDR2 (Combined) YISSGSSTIYYADTLKG

SEQ ID NO: 19 HC CDR3 (Combined) RGEGAMDY

SEQ ID NO: 23 VH EVQLVESGGGLVQPGGSLRLSCAASGF
TFSNFGMHWVRQAPGKGLEWVSYISSG
SSTIYYADTLKGRFTISRDNAKNSLYLQ
MNSLRAEDTAVYYCARRGEGAMDYW
GQGTTVTVSS

SEQ ID NO: 31 DNA VH GAGGTGCAGCTGGTTGAATCTGGCGG

AGGATTGGTTCAGCCTGGCGGCTCTCT
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GAGACTGTCTTGTGCCGCTTCTGGCTT
CACCTTCTCCAACTTCGGCATGCACTG
GGTCCGACAGGCCCCTGGAAAAGGAC
TGGAATGGGTGTCCTACATCTCCTCCG
GCTCCTCCACCATCTACTACGCTGACA
CCCTGAAGGGCAGATTCACCATCTCT
CGGGACAACGCCAAGAACTCCCTGTA
CCTGCAGATGAACAGCCTGAGAGCCG
AGGACACCGCCGTGTACTACTGTGCT
AGAAGAGGCGAGGGCGCCATGGATTA
TTGGGGCCAGGGAACCACAGTGACCG

TGTCTAGC
Antibody B-H.1B HC-2
SEQ ID NO: 17 HC CDR1 (Combined) GFTFSNFGMH
SEQ ID NO: 18 HC CDR2 (Combined) YISSGSSTIYYADTLKG
SEQ ID NO: 19 HC CDR3 (Combined) RGEGAMDY
SEQ ID NO: 24 VH EVQLVESGGGLVQPGGSLRLSCAASGF

TFSNFGMHWVRQAPGKGLEWVSYISSG
SSTIYYADTLKGRFTISRDNSKNTLYLQ
MNSLRAEDTAVYYCARRGEGAMDYW
GQGTTVTVSS

SEQ ID NO: 32 DNA VH GAGGTGCAGCTGGTTGAATCTGGCGG
AGGATTGGTTCAGCCTGGCGGCTCTCT
GAGACTGTCTTGTGCCGCTTCTGGCTT
CACCTTCTCCAACTTCGGCATGCACTG
GGTCCGACAGGCCCCTGGAAAAGGAC
TGGAATGGGTGTCCTACATCTCCTCCG
GCTCCTCCACCATCTACTACGCTGACA
CCCTGAAGGGCAGATTCACCATCAGC
CGGGACAACTCCAAGAACACCCTGTA
CCTGCAGATGAACTCCCTGAGAGCCG
AGGACACCGCCGTGTACTACTGTGCT
AGAAGAGGCGAGGGCGCCATGGATTA
TTGGGGCCAGGGAACCACAGTGACCG

TGTCTAGC
Antibody B-H.1C HC-3
SEQ ID NO: 17 HC CDR1 (Combined) GFTFSNFGMH
SEQ ID NO: 18 HC CDR2 (Combined) YISSGSSTIYYADTLKG
SEQ ID NO: 19 HC CDR3 (Combined) RGEGAMDY
SEQ ID NO: 25 VH QVQLVESGGGVVQPGRSLRLSCAASGF

TFSNFGMHWVRQAPGKGLEWVAYISS
GSSTIYYADTLKGRFTISRDNSKNTLYL
QMNSLRAEDTAVYYCARRGEGAMDY
WGQGTTVTVSS

SEQ ID NO: 33 DNA VH CAGGTGCAGCTGGTGGAATCTGGTGG
CGGAGTTGTGCAGCCTGGCAGATCCC

TGAGACTGTCTTGTGCCGCCTCTGGCT
TCACCTTCTCCAACTTCGGCATGCACT
GGGTCCGACAGGCCCCTGGAAAAGGA
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TTGGAGTGGGTCGCCTACATCTCCTCC
GGCTCCTCCACCATCTACTACGCTGAC
ACCCTGAAGGGCAGATTCACCATCAG
CCGGGACAACTCCAAGAACACCCTGT
ACCTGCAGATGAACTCCCTGAGAGCC
GAGGACACCGCCGTGTACTACTGTGC
TAGAAGAGGCGAGGGCGCCATGGATT
ATTGGGGCCAGGGAACCACAGTGACC
GTGTCTAGC

Antibody B-H.1D LC-1

SEQ ID NO: 20 LC CDRI (Combined) RASSSVNYIY

SEQ ID NO: 21 LC CDR2 (Combined) YTSNLAP

SEQ ID NO: 22 LC CDR3(Combined) QQFTSSPFT

SEQ ID NO: 26 VL DNQLTQSPSFLSASVGDRVTITCRASSS
VNYTYWYQQKPGKAPKLLIYYTSNLAP
GVPSRFSGSGSGNEYTLTISSLQPEDFAT
YYCQQFTSSPFTFGQGTKLEIK

SEQ ID NO: 34 DNA VL GATAACCAGCTGACCCAGTCTCCTAG

CTTCCTGTCTGCCTCTGTGGGCGACAG
AGTGACAATTACCTGCCGGGCCTCCT
CCTCCGTGAACTACATCTACTGGTATC
AGCAGAAGCCCGGCAAGGCCCCTAAG
CTGCTGATCTACTACACCTCCAATCTG
GCCCCTGGCGTGCCCTCTAGATTTTCC
GGATCTGGCTCCGGCAACGAGTATAC
CCTGACAATCTCCAGCCTGCAGCCTG
AGGACTTCGCCACCTACTACTGCCAG
CAGTTCACCTCCTCTCCATTCACCTTT
GGCCAGGGCACCAAGCTGGAAATCAA
A

Antibody B-H.1E LC

2

SEQ ID NO: 20 LC CDR1 (Combined) RASSSVNYITY

SEQ ID NO: 21 LC CDR2 (Combined) YTSNLAP

SEQ ID NO: 22 LC CDR3(Combined) QQFTSSPFT

SEQ ID NO: 27 VL DNQLTQSPSSLSASVGDRVTITCRASSS
VNYIYWYQQKPGKAPKLLIYYTSNLAP
GVPSRFSGSGSGNDYTLTISSLQPEDFAT
YYCQQFTSSPFTFGQGTKLEIK

SEQ ID NO: 35 DNA VL ATAACCAGCTGACCCAGTCTCCTTCCA

GCCTGTCTGCTTCTGTGGGCGACAGA
GTGACAATTACCTGCCGGGCCTCCTCC
TCCGTGAACTACATCTACTGGTATCAG
CAGAAGCCCGGCAAGGCCCCTAAGCT
GCTGATCTACTACACCTCCAATCTGGC
CCCTGGCGTGCCCTCTAGATTTTCCGG
ATCTGGCTCCGGCAACGACTATACCC
TGACAATCTCCAGCCTGCAGCCTGAG
GACTTCGCCACCTACTACTGCCAGCA
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GTTCACCTCCTCTCCATTCACCTTTGG
CCAGGGCACCAAGCTGGAAATCAAA

Antibody B-H.1F LC-3

SEQ ID NO: 20 LC CDRI (Combined) RASSSVNYIY

SEQ ID NO: 21 LC CDR2 (Combined) YTSNLAP

SEQ ID NO: 22 LC CDR3(Combined) QQFTSSPFT

SEQ ID NO: 28 VL ENVLTQSPATLSVSPGERATLSCRASSS
VNYIYWYQQKPGQAPRLLIYYTSNLAP
GIPARFSGSGSGNEYTLTISSLQSEDFAV
YYCQQFTSSPFTFGQGTKLEIK

SEQ ID NO: 36 DNA VL GAGAATGTGCTGACCCAGTCTCCTGC

CACACTGTCTGTTAGCCCTGGCGAGA

GAGCTACCCTGAGCTGCAGAGCCTCT

TCCTCCGTGAACTACATCTACTGGTAT
CAGCAGAAGCCCGGCCAGGCTCCTAG
ACTGCTGATCTACTACACCTCCAATCT
GGCCCCTGGCATCCCTGCCAGATTTTC
CGGATCTGGCTCCGGCAACGAGTATA

CCCTGACCATCTCCAGCCTGCAGTCCG
AGGACTTTGCTGTGTACTATTGCCAGC
AGTTCACAAGCAGCCCTTTCACCTTTG
GCCAGGGCACCAAGCTGGAAATCAAA

Antibody B-H.1G LC

-4

SEQ ID NO: 20 LC CDR1 (Combined) RASSSVNYITY

SEQ ID NO: 21 LC CDR2 (Combined) YTSNLAP

SEQ ID NO: 22 LC CDR3(Combined) QQFTSSPFT

SEQ ID NO: 29 VL QNVLTQPPSASGTPGQRVTISCRASSSV
NYIYWYQQLPGTAPKLLIYYTSNLAPG
VPDRFSGSGSGNSYSLAISGLRSEDEAD
YYCQQFTSSPFTFGTGTKVTVL

SEQ ID NO: 37 DNA VL CAGAATGTGCTGACCCAACCTCCTTCC

GCCTCTGGCACACCTGGACAGAGAGT
GACAATCTCCTGCCGGGCCTCCTCCTC
CGTGAACTACATCTACTGGTATCAGC
AGCTGCCCGGCACCGCTCCTAAACTG
CTGATCTACTACACCTCCAATCTGGCC
CCTGGCGTGCCCGATAGATTTTCCGG
ATCTGGCTCCGGCAACTCCTACAGCCT
GGCTATCTCTGGCCTGAGATCTGAGG
ACGAGGCCGACTACTACTGCCAGCAG
TTCACCTCCTCTCCATTCACCTTTGGC
ACCGGCACCAAAGTGACAGTTCTT

Antibody B-H.1H LC-5

SEQ ID NO: 20 LC CDR1 (Combined) RASSSVNYIY

SEQ ID NO: 21 LC CDR2 (Combined) YTSNLAP

SEQ ID NO: 22 LC CDR3(Combined) QQFTSSPFT

SEQ ID NO: 30 VL SNELTQPPSVSVSPGQTARITCRASSSVN

YIYWYQOQKSGQAPVLVIYYTSNLAPGIP
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ERFSGSGSGNMYTLTISGAQVEDEADY
YCQQFTSSPFTFGTGTKVTVL

SEQ ID NO: 38

DNA VL

TCTAATGAGCTGACCCAGCCTCCTTCC
GTGTCCGTGTCTCCTGGACAGACCGC
CAGAATTACCTGCCGGGCCTCCTCCTC
CGTGAACTACATCTACTGGTATCAGC
AGAAGTCCGGCCAGGCTCCTGTGCTC
GTGATCTACTACACCTCCAATCTGGCC
CCTGGCATCCCTGAGAGATTCTCCGG
ATCTGGCTCCGGCAACATGTACACCC
TGACCATCTCTGGCGCCCAGGTGGAA
GATGAGGCCGACTACTACTGCCAGCA
GTTCACCTCCTCTCCATTCACCTTTGG
CACCGGCACCAAAGTGACAGTTCTT

Antibody B-H.1

SEQ ID NO: 3280

Chainl: Fc only

METDTLLLWVLLLWVPGSTGDKTHTCP
PCPAPELLGGPSVFLFPPKPKDTLMISRT
PEVTCVVVDVSHEDPEVKFNWYVDGV
EVHNAKTKPREEQYNSTYRVVSVLTVL
HQDWLNGKEYKCKVSNKALPAPIEKTI
SKAKGQPREPQVYTLPPCREEMTKNQV
SLWCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSKLTVDKSRW
QQGNVFSCSVMHEALHNRFTQKSLSLS
PGK

SEQ ID NO: 3281

Chain2: humanized B-H scFv

METDTLLLWVLLLWVPGSTGEVQLVES
GGGLVQPGGSLRLSCAASGFTFSNFGM
HWVRQAPGKGLEWVSYISSGSSTIYYA
DTLKGRFTISRDNSKNTLYLQMNSLRA
EDTAVYYCARRGEGAMDYWGQGTTV
TVSSGGGGSGGGGSGGGGSGGGGSDN
QLTQSPSFLSASVGDRVTITCRASSSVN
YIYWYQQKPGKAPKLLIYYTSNLAPGV
PSRFSGSGSGNEYTLTISSLQPEDFATYY
CQQFTSSPFTFGQGTKLEIKGGGGSDKT
HTCPPCPAPELLGGPSVFLFPPKPKDTL
MISRTPEVTCVVVDVSHEDPEVKFNWY
VDGVEVHNAKTKPREEQYNSTYRVVS
VLTVLHQDWLNGKEYKCKVSNKALPA
PIEKTISKAKGQPREPQVCTLPPSREEMT
KNQVSLSCAVKGFYPSDIAVEWESNGQ
PENNYKTTPPVLDSDGSFFLVSKLTVDK
SRWQQGNVEFSCSVMHEALHNHYTQKS
LSLSPGKGGGGSGGGGSGLNDIFEAQKI
EWHE

SEQ ID NO: 1343

scFv

EVQLVESGGGLVQPGGSLRLSCAASGF
TFSNFGMHWVRQAPGKGLEWVSYISSG
SSTIYYADTLKGRFTISRDNSKNTLYLQ
MNSLRAEDTAVYYCARRGEGAMDYW
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GQGTTVTVSSGGGGSGGGGSGGGGSG
GGGSDNQLTQSPSFLSASVGDRVTITCR
ASSSVNYTYWYQQKPGKAPKLLIYYTS
NLAPGVPSRFSGSGSGNEYTLTISSLQPE
DFATYYCQQFTSSPFTFGQGTKLEIK

Antibody B-H.2

SEQ ID NO: 1338

scFv

EVQLVESGGGLVQPGGSLRLSCAASGF
TFSNFGMHWVRQAPGKGLEWVSYISSG
SSTIYYADTLKGRFTISRDNSKNTLYLQ
MNSLRAEDTAVYYCARRGEGAMDYW
GQGTTVTVSSGGGGSGGGGSGGGGSG
GGGSDNQLTQSPSSLSASVGDRVTITCR
ASSSVNYTYWYQQKPGKAPKLLIYYTS
NLAPGVPSRESGSGSGNDYTLTISSLQPE
DFATYYCQQFTSSPFTFGQGTKLEIK

Antibody B-H.3

SEQ ID NO: 1339

scFv

EVQLVESGGGLVQPGGSLRLSCAASGF
TFSNFGMHWVRQAPGKGLEWVSYISSG
SSTIYYADTLKGRFTISRDNSKNTLYLQ
MNSLRAEDTAVYYCARRGEGAMDYW
GQGTTVTVSSGGGGSGGGGSGGGGSG
GGGSSNELTQPPSVSVSPGQTARITCRA
SSSVNYIYWYQQKSGQAPVLVIYYTSN
LAPGIPERFSGSGSGNMYTLTISGAQVE
DEADYYCQQFTSSPFTFGTGTKVTVL

Antibody B-H.4

SEQ ID NO: 1340

scFv

QVQLVESGGGVVQPGRSLRLSCAASGF
TFSNFGMHWVRQAPGKGLEW VAYISS

GSSTIYYADTLKGRFTISRDNSKNTLYL
QMNSLRAEDTAVYYCARRGEGAMDY

WGQGTTVTVSSGGGGSGGGGSGGGGS
GGGGSDNQLTQSPSFLSASVGDRVTITC
RASSSVNYIYWYQQKPGKAPKLLIYYT
SNLAPGVPSRFSGSGSGNEYTLTISSLQP
EDFATYYCQQFTSSPFTFGQGTKLEIK

Antibody B-H.5

SEQ ID NO: 1341

scFv

QVQLVESGGGVVQPGRSLRLSCAASGF
TFSNFGMHWVRQAPGKGLEW VAYISS
GSSTIYYADTLKGRFTISRDNSKNTLYL
QMNSLRAEDTAVYYCARRGEGAMDY
WGQGTTVTVSSGGGGSGGGGSGGGGS
GGGGSDNQLTQSPSSLSASVGDRVTITC
RASSSVNYIYWYQQKPGKAPKLLIYYT
SNLAPGVPSRFSGSGSGNDYTLTISSLQP
EDFATYYCQQFTSSPFTFGQGTKLEIK

Antibody B-H.6

SEQ ID NO: 1342

scFv

QVQLVESGGGVVQPGRSLRLSCAASGF
TFSNFGMHW VRQAPGKGLEWVAYISS
GSSTIYYADTLKGRFTISRDNSKNTLYL
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QMNSLRAEDTAVYYCARRGEGAMDY
WGQGTTVTVSSGGGGSGGGGSGGGGS
GGGGSSNELTQPPSVSVSPGQTARITCR
ASSSVNYIYWYQQKSGQAPVLVIYYTS
NLAPGIPERFSGSGSGNMYTLTISGAQV
EDEADYYCQQFTSSPFTFGTGTKVTVL

Table 3A. Constant region amino acid sequences of human IgG heavy chains and human kappa

light chain

Human kappa LC RTVAAPSVFI FPPSDEQLKS GTASVVCLLN NFYPREAKVQ

constant region WKVDNALQSG NSQESVTEQD SKDSTYSLSS TLTLSKADYE

SEQ ID NO: 39 KHKVYACEVT HQGLSSPVTK SENRGEC

1gG4 (S228P) HC ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGAL

mutant constant TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNT

region (EU KVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEV

Numbering) TCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVV

SEQ ID NO: 40 SVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQV
YTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKT
TPPVLDSDGSFFLYSRLTVDKSRWQEGNVESCSVMHEALHNHYTQ
KSLSLSLG

IgG1 wild type HC ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGAL

SEQ ID NO: 41 TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTK
VDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTP
EVTICVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYR
VVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREP
QVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY
TQKSLSLSPGK

IgG1 (N297A) HC ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGAL

mutant constant TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTK

region (EU VDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTP

Numbering) EVTICVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYASTYR

SEQ ID NO: 42 VVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREP
QVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY
TQKSLSLSPGK

IgM constant delta | HC GSASAPTLFPLVSCENSPSDTSSVAVGCLAQDFLPDSITFSWKYKNN

CDC (P311A, SDISSTRGFPSVLRGGKYAATSQVLLPSKDVMQGTDEHVVCKVQH

P313S) PNGNKEKNVPLPVIAELPPKVSVFVPPRDGFFGNPRKSKLICQATGF

SEQ ID NO: 73 SPRQIQVSWLREGKQVGSGVTTDQVQAEAKESGPTTYKVTSTLTIK
ESDWLGQSMFTCRVDHRGLTFQQNASSMCVPDQDTAIRVFAIPPSF
ASIFLTKSTKLTCLVTDLTTYDSVTISWTRQNGEAVKTHTNISESHP
NATFSAVGEASICEDDWNSGERFTCTVTHTDLASSLKQTISRPKGV
ALHRPDVYLLPPAREQLNLRESATITCLVTGFSPADVFVQWMQRG
QPLSPEKYVTSAPMPEPQAPGRYFAHSILTVSEEEWNTGETYTCVV
AHEALPNRVTERTVDKSTGKPTLYNVSLVMSDTAGTCY

IgGA1 HC ASPTSPKVFPLSLCSTQPDGNVVIACLVQGFFPQEPLSVTWSESGQG

SEQ ID NO: 74 VTARNFPPSQDASGDLYTTSSQLTLPATQCLAGKSVTCHVKHYTNP
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SQDVTVPCPVPSTPPTPSPSTPPTPSPSCCHPRLSLHRPALEDLLLGSE
ANLTCTLTGLRDASGVTFTWTPSSGKSAVQGPPERDLCGCYSVSSV
LPGCAEPWNHGKTFTCTAAYPESKTPLTATLSKSGNTFRPEVHLLP
PPSEELALNELVTLTCLARGFSPKDVLVRWLQGSQELPREKYLTW
ASRQEPSQGTTTFAVTSILRVAAEDWKKGDTFSCMVGHEALPLAF
TQKTIDRLAGKPTHVNVSVVMAEVDGTCY

IgGA2 HC ASPTSPKVFPLSLDSTPQDGNVVVACLVQGFFPQEPLSVTWSESGQ
SEQ ID NO: 75 NVTARNFPPSQDASGDLYTTSSQLTLPATQCPDGKSVTCHVKHYT

NSSQDVTVPCRVPPPPPCCHPRLSLHRPALEDLLLGSEANLTCTLTG
LRDASGATFTWTPSSGKSAVQGPPERDLCGCYSVSSVLPGCAQPW
NHGETFTCTAAHPELKTPLTANITKSGNTFRPEVHLLPPPSEELALN
ELVTLTCLARGFSPKDVLVRWLQGSQELPREKYLTWASRQEPSQG
TTTYAVTSILRVAAEDWKKGETFSCMVGHEALPLAFTQKTIDRMA
GKPTHINVSVVMAEADGTCY

Human Ig_J chain | HC MKNHLLFWGVLAVFIKAVHVKAQEDERIVLVDNKCKCARITSRIIR
SEQ ID NO: 76 SSEDPNEDIVERNIRIIVPLNNRENISDPTSPLRTRFVYHLSDLCKKC
DPTEVELDNQIVTATQSNICDEDSATETCYTYDRNKCYTAVVPLVY
GGETKMVETALTPDACYPD

Anti-TCRp V5 antibodies

Accordingly, in one aspect, the disclosure provides an anti-TCRBV antibody molecule
that binds to human TCRp V5. In some embodiments, the TCRP V5 subfamily comprises TCR]
V5-5%01, TCRP V5-6*01, TCRB V5-4*01, TCRP V5-8*01, TCRP V5-1*01, or a variant thereof.

Exemplary anti-TCRB V5 antibodies of the disclosure are provided in Table 10A. In
some embodiments, the anti-TCR V5 is antibody C, e.g., humanized antibody C (antibody C-
H), as provided in Table 10A. In some embodiments, the anti-TCRBV antibody comprises one
or more (e.g., all three) of a LC CDRI1, LC CDR2, and LC CDR3 provided in Table 10A; and/or
one or more (e.g., all three) of a HC CDR1, HC CDR2, and HC CDR3 provided in Table 10A,
or a sequence with at least 95% identity thereto. In some embodiments, antibody C comprises a
variable heavy chain (VH) and/or a variable light chain (VL) provided in Table 10A, or a

sequence with at least 95% identity thereto.

Table 10A: Amino acid sequences for anti TCRf V5 antibodies

Amino acid and nucleotide sequences for murine and humanized antibody molecules which bind
to TCRVB 5 (e.g., TCRVB 5-5 or TCRVB 5-6). The amino acid the heavy and light chain
CDRs, and the amino acid and nucleotide sequences of the heavy and light chain variable
regions, and the heavy and light chains are shown.
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Murine antibody C

SEQ ID NO: 1315 HC CDRI1 (Kabat) AYGVN
SEQ ID NO: 1316 HC CDR2 (Kabat) MIWGDGNTDYNSALKS
SEQ ID NO: 1317 HC CDR3 (Kabat) DRVTATLYAMDY
SEQ ID NO: 1318 HC CDRI1 (Chothia) | GFSLTAY
SEQ ID NO: 1319 HC CDR2 (Chothia) | WGDGN
SEQ ID NO: 1317 HC CDR3 (Chothia) | DRVTATLYAMDY
SEQ ID NO: 1320 HC CDR1 GFSLTAYGVN
(Combined)

SEQ ID NO: 1316 HC CDR2 MIWGDGNTDYNSALKS
(Combined)

SEQ ID NO: 1317 HC DRVTATLYAMDY
CDR3(Combined)
SEQ ID NO: 1321 LC CDRI1 (Kabat) SASQGISNYLN
SEQ ID NO: 1322 LC CDR2 (Kabat) YTSSLHS
SEQ ID NO: 1323 LC CDR3 (Kabat) QQYSKLPRT
SEQ ID NO: 1321 LC CDRI1 (Chothia) | SASQGISNYLN
SEQ ID NO: 1322 LC CDR2 (Chothia) | YTSSLHS
SEQ ID NO: 1323 LC CDR3 (Chothia) | QQYSKLPRT
SEQ ID NO: 1321 LC CDRI1 SASQGISNYLN
(Combined)

SEQ ID NO: 1322 LC CDR2 YTSSLHS
(Combined)

SEQ ID NO: 1323 LC QQYSKLPRT
CDR3(Combined)

SEQ ID NO: 232 VH DIQMTQTTSSLSASLGDRVTISCSASQGISNYLN
WYQQKPDGTVKLLIYYTSSLHSGVPSRFESGSGSG
TDYSLTISNLEPEDIATYYCQQYSKLPRTFGGGT
KVEIK

SEQ ID NO-: 233 VL QVQLKESGPGLVAPSQSLSITCTVSGFSLTAYGV
NWVRQPPGKGLEWLGMIWGDGNTDYNSALKS
RLSISKDNSKSQVFLKMNSLQTDDTARYYCARD
RVTATLYAMDYWGQGTSVTVSS

Humanized antibody C
C-H-1 antibody

SEQ ID NO: 1315 HC CDRI1 (Kabat) | AYGVN

SEQ ID NO: 1316 HC CDR2 (Kabat) | MIWGDGNTDYNSALKS

SEQ ID NO: 1317 HC CDR3 (Kabat) | DRVTATLYAMDY

SEQ ID NO: 1318 HC CDRI1 GFSLTAY
(Chothia)

SEQ ID NO: 1319 HC CDR2 WGDGN
(Chothia)

SEQ ID NO: 1317 HC CDR3 DRVTATLYAMDY
(Chothia)

SEQ ID NO: 1320 HC CDRI1 GFSLTAYGVN
(Combined)
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SEQ ID NO: 1316 HC CDR2 MIWGDGNTDYNSALKS
(Combined)

SEQ ID NO: 1317 HC DRVTATLYAMDY
CDR3(Combined)
SEQ ID NO: 1321 LC CDRI1 (Kabat) | SASQGISNYLN
SEQ ID NO: 1322 LC CDR2 (Kabat) | YTSSLHS
SEQ ID NO: 1323 LC CDR3 (Kabat) | QQYSKLPRT
SEQ ID NO: 1321 LCCDRI1 SASQGISNYLN
(Chothia)

SEQ ID NO: 1322 LC CDR2 YTSSLHS
(Chothia)

SEQ ID NO: 1323 LC CDR3 QQYSKLPRT
(Chothia)

SEQ ID NO: 1321 LCCDRI1 SASQGISNYLN
(Combined)

SEQ ID NO: 1322 LC CDR2 YTSSLHS
(Combined)

SEQ ID NO: 1323 LC QQYSKLPRT
CDR3(Combined)

SEQ ID NO: 1324 VL DIQMTQSPSSLSASVGDRVTITCSASQGISNYLNW
YQQTPGKAPKLLIYYTSSLHSGVPSRFSGSGSGTD
YTFTISSLQPEDIATYYCQQYSKLPRTFGQGTKLQI
T

SEQ ID NO: 1325 VH QVQLQESGPGLVRPSQTLSLTCTVSGFSLTAYGV

NWVRQPPGRGLEWLGMIWGDGNTDYNSALKSR
VIMLKDTSKNQFSLRLSSVTAADTAVYYCARDR
VTATLYAMDYW GQGSLVTVSS

Humanized antibody C Variable light chain (VL)

SEQ ID NO: 3000 VL C-H- DIQMTQSPSFLSASVGDRVTITCSASQGISNYLN
VL.1 WYQQKPGKAVKLLIYYTSSLHSGVPSRESGSGS
GTEYTLTISSLQPEDFATYYCQQYSKLPRTFGGG
TKVEIK
SEQ ID NO: 3001 VL C-H- DIOMTQSPSSLSASVGDRVTITCSASQGISNYLNWYQ
VL.2 QKPGKAVKLLIYYTSSLHSGVPSRFSGSGSGTDYTLT
ISSLOQPEDFATYYCQQYSKLPRTFGGGTKVEIK
SEQ ID NO: 3002 VL C-H- DIOMTQSPSSLSASVGDRVTITCSASQGISNYLNWYQ
VL.3 QKPGKVVKLLIYYTSSLHSGVPSRFSGSGSGTDYTLT
ISSLOQPEDVATYYCQQYSKLPRTFGGGTKVEIK
SEQ ID NO: 3003 VL C-H- DIOMTQSPSSLSASVGDRVTITCSASQGISNYLNWYQ
VL4 QKPGQAVKLLIYYTSSLHSGVPSRFSGSGSGTDYTLT
ISSLOQPEDVATYYCQQYSKLPRTFGGGTKVEIK
SEQ ID NO: 3004 VL C-H- DIOMTQSPSSLSASVGDRVTITCSASQGISNYLNWYQ
VL.5 QKPGKAVKLLIYYTSSLHSGVPSRFSGSGSGTDYTET
ISSLOQPEDIATYYCQQYSKLPRTFGGGTKVEIK
SEQ ID NO: 3005 VL C-H- DIOMTQSPSSLSASVGDRVTITCSASQGISNYLNWYQ
VL.6 QKPGKTVKLLIYYTSSLHSGIPSRFSGSGSGTDYTLT
IRSLOQPEDFATYYCQQYSKLPRTFGGGTKVEIK
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SEQ ID NO: 3006 VL C-H- ATOMTQSPSSLSASVGDRVTITCSASQGISNYLNWYQ

VL.7 QKPGKAVKLLIYYTSSLHSGVPSRFSGSGSGTDYTLT
ISSLOPEDFATYYCQQYSKLPRTFGGGTKVEIK

SEQ ID NO: 3007 VL C-H- DIOMTQSPSSVSASVGDRVTITCSASQGISNYLNWYQ

VL.§ QKPGKAVKLLIYYTSSLHSGVPSRFSGSGSGTDYTLT
ISSLOPEDFATYYCQQYSKLPRTFGGGTKVEIK

SEQ ID NO: 3008 VL C-H- DIOMTQSPSSLSASVGDRVTITCSASQGISNYLNWYQ

VL.9 QKPGKAVKRLIYYTSSLHSGVPSRFSGSGSGTEYTLT
ISNLOQPEDFATYYCQQYSKLPRTFGGGTKVEIK

SEQ ID NO: 3009 VL C-H- ATRMTQSPFSLSASVGDRVTITCSASQGISNYLNWYQ

VL.10 QKPAKAVKLEFIYYTSSLHSGVPSRFSGSGSGTDYTLT
ISSLOPEDFATYYCQQYSKLPRTFGGGTKVEIK

SEQ ID NO: 3010 VL C-H- DIOMTQSPSSLSASVGDRVTITCSASQGISNYLNWYQ

VL.11 QKPGKAVKRLIYYTSSLHSGVPSRFSGSGSGTEYTLT
ISSLOPEDFATYYCQQYSKLPRTFGGGTKVEIK

SEQ ID NO: 3011 VL C-H- DIOMTQSPSTLSASVGDRVTITCSASQGISNYLNWYQ

VL.12 QKPGKAVKLLIYYTSSLHSGVPSREFSGSGSGTEYTLT
ISSLOPDDFATYYCQQYSKLPRTFGGGTKVEIK

SEQ ID NO: 3012 VL C-H- DIOMTQSPSSLSASVGDRVTITCSASQGISNYLNWYQ

VL.13 QKPGKAVKSLIYYTSSLHSGVPSRESGSGSGTDYTLT
ISSLOPEDFATYYCQQYSKLPRTFGGGTKVEIK

SEQ ID NO: 3013 VL C-H- DIOMTQSPSSLSASVGDRVTITCSASQGISNYLNWYQ

VL.14 QKPGKAVKSLIYYTSSLHSGVPSKEFSGSGSGTDYTLT
ISSLOPEDFATYYCQQYSKLPRTFGGGTKVEIK

SEQ ID NO: 3014 VL C-H- DIOMTQSPSSLSASVGDRVTITCSASQGISNYLNWYQ

VL.15 QKPEKAVKSLIYYTSSLHSGVPSRESGSGSGTDYTLT
ISSLOPEDFATYYCQQYSKLPRTFGGGTKVEIK

SEQ ID NO: 3015 VL C-H- DIOMTQSPSAMSASVGDRVTITCSASQGISNYLNWYQ

VL.16 QKPGKVVKRLIYYTSSLHSGVPSREFSGSGSGTEYTLT
ISSLOPEDFATYYCQQYSKLPRTFGGGTKVEIK

SEQ ID NO: 3016 VL C-H- DIVMTQSPDSLAVSLGERATINCSASQGISNYLNWYQ

VL.17 QKPGQOPVKLLIYYTSSLHSGVPDRFSGSGSGTDYTLT
ISSLOAEDVAVYYCQQYSKLPRTFGGGTKVEIK

SEQ ID NO: 3017 VL C-H- EIVMTQSPGTLSLSPGERATLSCSASQGISNYLNWYQ

VL.18 QKPGQAVKLLIYYTSSLHSGIPDRFSGSGSGTDYTLT
ISRLEPEDFAVYYCQQYSKLPRTFGGGTKVEIK

SEQ ID NO: 3018 VL C-H- EIVMTQSPPTLSLSPGERVTLSCSASQGISNYLNWYQ

VL.19 QKPGQAVKLLIYYTSSLHSGIPARFSGSGSGTDYTLT
ISSLOQPEDFAVYYCQQYSKLPRTFGGGTKVEIK

SEQ ID NO: 3019 VL C-H- EIVMTQSPPTLSLSPGERVTLSCSASQGISNYLNWYQ

VL.20 QKPGQAVKLLIYYTSSLHSSIPARFSGSGSGTDYTLT
ISSLOQPEDFAVYYCQQYSKLPRTFGGGTKVEIK

SEQ ID NO: 3020 VL C-H- EIVMTQSPATLSLSPGERATLSCSASQGISNYLNWYQ

VL.21 QKPGQAVKLLIYYTSSLHSGIPARFSGSGSGTDYTLT
ISSLEPEDFAVYYCQQYSKLPRTFGGGTKVEIK

SEQ ID NO: 3021 VL C-H- EIVMTQSPATLSLSPGERATLSCSASQGISNYLNWYQ

VL.22 QKPGQAVKLLIYYTSSLHSGIPARFSGSGSGTDYTLT

ISRLEPEDFAVYYCQQYSKLPRTFGGGTKVEIK
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SEQ ID NO: 3022 VL C-H- EIVMTQSPATLSLSPGERATLSCSASQGISNYLNWYQ

VL.23 QKPGQAVKLLIYYTSSLHSGIPDRFSGSGSGTDYTLT
ISRLEPEDFAVYYCQQYSKLPRTFGGGTKVEIK

SEQ ID NO: 3023 VL C-H- EIVMTQSPATLSLSPGERATLSCSASQGISNYLNWYQ

VL.24 QKPGLAVKLLIYYTSSLHSGIPDRFSGSGSGTDYTLT
ISRLEPEDFAVYYCQQYSKLPRTFGGGTKVEIK

SEQ ID NO: 3024 VL C-H- DIOMIQSPSFLSASVGDRVSIICSASQGISNYLNWYL

VL.25 QKPGKSVKLFIYYTSSLHSGVSSRESGRGSGTDYTLT
IISLKPEDFAAYYCQQYSKLPRTFGGGTKVEIK

SEQ ID NO: 3025 VL C-H- EIVMTQSPATLSLSPGERATLSCSASQGISNYLNWYQ

VL.26 QKPGQAVKLLIYYTSSLHSGIPARFSGSGSGTDYTLT
ISSLOPEDFAVYYCQQYSKLPRTFGGGTKVEIK

SEQ ID NO: 3026 VL C-H- EIVMTQSPATLSLSPGERATLSCSASQGISNYLNWYQ

VL.27 QKPGQAVKLLIYYTSSLHSGIPARFSGSGPGTDYTLT
ISSLEPEDFAVYYCQQYSKLPRTFGGGTKVEIK

SEQ ID NO: 3027 VL C-H- DIVMTQTPLSLSVTPGQPASISCSASQGISNYLNWYL

VL.28 QKPGQSVKLLIYYTSSLHSGVPDRFSGSGSGTDYTLK
ISRVEAEDVGVYYCQQYSKLPRTFGGGTKVEIK

SEQ ID NO: 3028 VL C-H- DIVMTQTPLSLSVTPGQPASISCSASQGISNYLNWYL

VL.29 QKPGQPVKLLIYYTSSLHSGVPDRFSGSGSGTDYTLK
ISRVEAEDVGVYYCQQYSKLPRTFGGGTKVEIK

SEQ ID NO: 3029 VL C-H- DIVMTQSPAFLSVTIPGEKVTITCSASQGISNYLNWYQ

VL.30 QKPDQAVKLLIYYTSSLHSGVPSRESGSGSGTDYTET
ISSLEAEDAATYYCQQYSKLPRTFGGGTKVEIK

SEQ ID NO: 3030 VL C-H- DIVMTQSPLSLPVTIPGEPASISCSASQGISNYLNWYL

VL.31 QKPGQOSVKLLIYYTSSLHSGVPDRFSGSGSGTDYTLK
ISRVEAEDVGVYYCQQYSKLPRTFGGGTKVEIK

SEQ ID NO: 3031 VL C-H- DIVMTQTPLSLPVTIPGEPASISCSASQGISNYLNWYL

VL.32 QKPGQOSVKLLIYYTSSLHSGVPDRFSGSGSGTDYTLK
ISRVEAEDVGVYYCQQYSKLPRTFGGGTKVEIK

SEQ ID NO: 3032 VL C-H- EIVMTQSPATLSVSPGERATLSCSASQGISNYLNWYQ

VL.33 QKPGQAVKLLIYYTSSLHSGIPARFSGSGSGTEYTLT
ISILQSEDFAVYYCQQYSKLPRTFGGGTKVEIK

SEQ ID NO: 3033 VL C-H- EIVMTQSPATLSVSPGERATLSCSASQGISNYLNWYQ

VL.34 QKPGQAVKLLIYYTSSLHSGIPARFSGSGSGTEYTLT
ISSLOSEDFAVYYCQQYSKLPRTFGGGTKVEIK

SEQ ID NO: 3034 VL C-H- DIVMTQSPLSLPVTLGQPASISCSASQGISNYLNWYQ

VL.35 QRPGQSVKRLIYYTSSLHSGVPDRFSGSGSGTDYTLK
ISRVEAEDVGVYYCQQYSKLPRTFGGGTKVEIK

SEQ ID NO: 3035 VL C-H- EITMTQSPAFMSATPGDKVNISCSASQGISNYLNWYQ

VL.36 QKPGEAVKFIIYYTSSLHSGIPPRFSGSGYGTDYTLT
INNIESEDAAYYYCQQYSKLPRTFGGGTKVEIK

SEQ ID NO: 3036 VL C-H- DIVMTQTPLSSPVTLGQPASISCSASQGISNYLNWYQ

VL.37 QRPGQPVKLLIYYTSSLHSGVPDRFSGSGAGTDYTLK
ISRVEAEDVGVYYCQQYSKLPRTFGGGTKVEIK

SEQ ID NO: 3037 VL C-H- EIVMTQSPDFQSVTIPKEKVTITCSASQGISNYLNWYQ

VL.38 QKPDQSVKLLIYYTSSLHSGVPSRFSGSGSGTDYTLT

INSLEAEDAATYYCQQYSKLPRTFGGGTKVEIK
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SEQ ID NO: 3038 VL C-H- EIVMTQTPLSLSITPGEQASISCSASQGISNYLNWYL

VL.39 QKARPVVKLLIYYTSSLHSGVPDRFSGSGSGTDYTLK
ISRVEAEDFGVYYCQQYSKLPRTFGGGTKVEIK

SEQ ID NO: 3039 VL C-H- EIVMTQTPLSLSITPGEQASMSCSASQGISNYLNWYL

VL.40 QKARPVVKLLIYYTSSLHSGVPDRFSGSGSGTDYTLK

ISRVEAEDFGVYYCQQYSKLPRTFGGGTKVEIK

Humanized antibody C Variable HEAVY chain (VH)

SEQ ID NO: 3040 VH C-H- QVILKESGPVLVKPTETLTLTCIVSGFSLTAYGVNWV
VH.1 ROQPPGKALEWLGMIWGDGNTDYNSALKSRLTISKDNS
KSQVVLTMTNMDPVDTATYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3041 VH C-H- QVILKESGPALVKPTETLTLTCIVSGEFSLTAYGVNWV
VH.2 ROQPPGKALEWLGMIWGDGNTDYNSALKSRLIISKDNS
KSQVVLTMTNMDPVDTATYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3042 VH C-H- QVILKESGPALVKPTQTLTLTCIVSGEFSLTAYGVNWV
VH.3 ROQPPGKALEWLGMIWGDGNTDYNSALKSRLTISKDNS
KSQVVLTMTNMDPVDTATYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3043 VH C-H- QVQLQESGPGLVKPSGTLSLTCAVSGFSLTAYGVNWV
VHA4 ROPPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNS
KSQVSLKLSSVTAADTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3044 VH C-H- QVILKESGPTLVKPTQTLTLTCTIVSGFSLTAYGVNWV
VH.5 ROQPPGKALEWLGMIWGDGNTDYNSALKSRLTITKDNS
KSQVVLTMTNMDPVDTATYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3045 VH C-H- QVILKESGPALVKPTQTLTLTCIVSGEFSLTAYGVNWV
VH.6 ROQPPGKALEWLGMIWGDGNTDYNSALKSRLTITKDNS
KSQVVLTMTNMDPVDTATYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3046 VH C-H- QVQLQESGPGLVKPSQTLSLTCTIVSGEF SLTAYGVNWV
VH.7 ROPPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNS
KSQVSLKLSSVTAADTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3047 VH C-H- QVQLOESGPGLVKPSETLSLTCTVSGESLTAYGVNWV
VH.8 ROPPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNS
KSQVSLKLSSVTAADTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3048 VH C-H- QVQLQESGPGLVKPSQTLSLTCAVSGEF SLTAYGVNWV
VH.9 ROQPPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNS
KSQVSLKLSSVTAADTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3049 VH C-H- QVQLQESGPGLVKPSDTLSLTCIVSGEF SLTAYGVNWV
VH.10 ROQPPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNS
KSQVSLKLSSVTAADTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3050 VH C-H- QVQLQESGPGLVKPSQTLSLTCIVSGEF SLTAYGVNWV
VH.11 ROQHPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNS
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KSQVSLKLSSVTAADTAVYYCARDRVTATLYAMDYWG
QGTLVTVSS

SEQ ID NO: 3051 VH C-H- QVQLQESGPGLVKPSQTLSLTCIVSGEF SLTAYGVNWV
VH.12 ROQPAGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNS
KSQVSLKLSSVTAADTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3052 VH C-H- QVQLQESGPGLVKPSQTLSLTCAVSGEF SLTAYGVNWV
VH.13 ROQPPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNS
KSQVSLKLSSVTAVDTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3053 VH C-H- QVQLQESGPGLVKPSETLSLTCTVSGEFSLTAYGVNWV
VH.14 ROPPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNS
KSHVSLKLSSVTAADTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3054 VH C-H- QVQLQESGPGLVKPSETLSLTCAVSGEF SLTAYGVNWV
VH.15 ROQPPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNS
KSQVSLKLSSVTAADTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3055 VH C-H- QVQLQESGPGLVKPSQTLSLTCAVYGEF SLTAYGVNWV
VH.16 ROQPPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNS
KSQVSLKLSSVTAADTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3056 VH C-H- RVQLQESGPGLVKPSETLSLTCIVSGEFSLTAYGVNWV
VH.17 ROPPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNS
KSQVPLKLSSVTAADTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3057 VH C-H- QVOQLOESGPGLVKPSQTLSLTCTVSGESLTAYGVNWV
VH.18 ROHPGKGLEWLGMIWGDGNTDYNSALKSLLTISKDNS
KSQVSLKLSSVTAADTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3058 VH C-H- QVQLQESGPGLVKPSDTLSLTCAVSGEF SLTAYGVNWV
VH.19 ROPPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNS
KSQVSLKLSSVTALDTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3059 VH C-H- QVQLQESGPGLVKPSDTLSLTCAVSGEF SLTAYGVNWV
VH.20 ROQPPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNS
KSQVSLKLSSVTAVDTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3060 VH C-H- QVQLQESGSGLVKPSQTLSLTCAVSGEF SLTAYGVNWV
VH.21 ROQPPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNS
KSQVSLKLSSVTAADTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3061 VH C-H- EVQLVESGGGLVQPGRSLRLSCTIVSGEF SLTAYGVNWV
VH.22 ROAPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNS
KSIVYLOMNSLKTEDTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3062 VH C-H- EVQLVESGGGLVQPGPSLRLSCTIVSGFSLTAYGVNWV
VH.23 ROAPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNS

KSIVYLOMNSLKTEDTAVYYCARDRVTATLYAMDYWG
QGTLVTVSS
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SEQ ID NO: 3063 VH C-H- QVQLQESGSGLVKPSQTLSLTCAVSGE SLTAYGVNWV
VH.24 ROSPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNS
KSQVSLKLSSVTAADTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3064 VH C-H- QVQLQESGPGLVKPSETLSLTCTIVSGFSLTAYGVNWV
VH.25 ROPAGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNS
KSQVSLKLSSVTAADTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3065 VH C-H- EVQLVESGGGLVKPGRSLRLSCTIVSGEF SLTAYGVNWV
VH.26 ROAPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNS
KSIVYLOMNSLKTEDTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3066 VH C-H- QVQLQESGPGLVKPSETLSLTCAVYGEF SLTAYGVNWV
VH.27 ROQPPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNS
KSQVYLKLSSVTAADTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3067 VH C-H- QVQLQESGPGLVKPSDTLSLTCAVSGEF SLTAYGVNWV
VH.28 ROPPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNS
KSQVSLKLSSVTAVDTGVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3068 VH C-H- EVQLVESGGGLVQPGGSLRLSCAVSGE SLTAYGVNWV
VH.29 ROAPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNS
KSSVYLOMNSLKTEDTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3069 VH C-H- EVQLVESGGGLVKPGGSLRLSCAVSGF SLTAYGVNWV
VH.30 ROAPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNS
KSTVYLOMNSLKTEDTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3070 VH C-H- QVQLQQSGPGLVKPSQTLSLTCAVSGEF SLTAYGVNWV
VH.31 RQSPSRGLEWLGMIWGDGNTDYNSALKSRLTINKDNS
KSQVSLQLNSVTPEDTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3071 VH C-H- QVQLVESGGGLVQPGGSLRLSCSVSGEF SLTAYGVNWV
VH.32 ROAPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNS
KSTVYLQMNSLRAEDTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3072 VH C-H- QVOLQOWGAGLLKPSETLSLTCAVYGEF SLTAYGVNWV
VH.33 ROPPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNS
KSQVSLKLSSVTAADTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3073 VH C-H- QVQLVESGGGVVQPGRSLRLSCAVSGF SLTAYGVNWV
VH.34 ROAPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNS
TSTVFLOMNSLRAEDTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3074 VH C-H- EVQLVESGGGLVQPGGSLRLSCAVSGEF SLTAYGVNWV
VH.35 ROAPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNS
KSTVYLOMNSLRAEDTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3075 VH C-H- EVQLVESGGGLVQPGGSLRLSCAVSGEF SLTAYGVNWV
VH.36 ROAPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNA
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KSSVYLOMNSLRDEDTAVYYCARDRVTATLYAMDYWG
QGTLVTVSS

SEQ ID NO: 3076 VH C-H- EVQLLESGGGLVQPGGSLRLSCAVSGF SLTAYGVNWV
VH.37 ROAPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNS
KSTVYLQMNSLRAEDTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3077 VH C-H- QVQLVESGGGLVKPGGSLRLSCAVSGEF SLTAYGVNWV
VH.38 ROAPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNA
KSSVYLQMNSLRAEDTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3078 VH C-H- EVQLVESGGGLVQPGGSLKLSCAVSGFSLTAYGVNWV
VH.39 ROASGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNS
KSTVYLOMNSLKTEDTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3079 VH C-H- QVQLLESGGGLVKPGGSLRLSCAVSGF SLTAYGVNWV
VH.40 ROAPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNA
KSSVYLOMNSLRAEDTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3080 VH C-H- QVQLVESGGGVVQPGRSLRLSCAVSGEF SLTAYGVNWV
VH.41 ROAPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNS
KSTVYLOMNSLRAEDTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3081 VH C-H- QVQLVESGGGVVQPGRSLRLSCAVSGEF SLTAYGVNWV
VH.42 ROAPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNS
KSRVYLOQMNSLRAEDTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3082 VH C-H- QVQLVESGGGVVQPGRSLRLSCAVSGEF SLTAYGVNWV
VH.43 ROAPGKGLEWLGMIWGDGNTDYNSALKSRLATISKDNS
KSTVYLOMNSLRAEDTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3083 VH C-H- QVQLVESGGGVVQPGGSLRLSCAVSGEF SLTAYGVNWV
VH.44 ROAPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNS
KSTVYLOMNSLRAEDTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3084 VH C-H- EVQLVESGGGLVQPGGSLRLSCAVSGEF SLTAYGVNWV
VH.45 ROAPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNA
KSTVYLOMNSLRAEDTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3085 VH C-H- EVQLVESGGGLVQPGGSLRLSCAVSGF SLTAYGVNWV
VH.46 ROQAPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNA
KSSVYLQMNSLRAEDTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3086 VH C-H- EVQLVESGGVVVQPGGSLRLSCAVSGEF SLTAYGVNWV
VH.47 ROAPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNS
KSSVYLQMNSLRTEDTALYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3087 VH C-H- EVQLVESGGGLVQPGGSLRLSCAVSGF SLTAYGVNWV
VH.48 ROAPGKGLEWLGMIWGDGNTDYNSALKSRLTISKHNS

KSTVYLOMNSLRAEDTAVYYCARDRVTATLYAMDYWG
QGTLVTVSS
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SEQ ID NO: 3088 VH C-H- EVQLVESGGGLVKPGGSLRLSCAVSGEF SLTAYGVNWV
VH.49 ROAPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNA
KSSVYLOMNSLRAEDTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS
SEQ ID NO: 3089 VH C-H- EVQLVESGGGLIQPGGSLRLSCAVSGFSLTAYGVNWV
VH.50 ROPPGKGLEWLGMIWGDGNTDYNSALKSRLTISKDNS
KSTVYLOMNSLRAEDTAVYYCARDRVTATLYAMDYWG

QGTLVTVSS

Exemplary anti-TCR V5 antibodies of the disclosure are provided in Table 11A. In
some embodiments, the anti-TCRp VS5 is antibody E, e.g., humanized antibody E (antibody E-
H), as provided in Table 11A. In some embodiments, the anti-TCRBV antibody comprises one
or more (e.g., all three) of a LC CDRI1, LC CDR2, and LC CDR3 provided in Table 11A; and/or
one or more (e.g., all three) of a HC CDR1, HC CDR2, and HC CDR3 provided in Table 11A,
or a sequence with at least 95% identity thereto. In some embodiments, antibody E comprises a
variable heavy chain (VH) and/or a variable light chain (VL) provided in Table 11A, or a

sequence with at least 95% identity thereto.

In some embodiments, antibody E comprises a heavy chain comprising the amino acid
sequence of SEQ ID NO: 3284 and/or a light chain comprising the amino acid sequence of SEQ
ID NO: 3285, or sequence with at least 95% identity thereto.

Table 11A: Amino acid sequences for anti TCRp VS5 antibodies

Amino acid and nucleotide sequences for murine and humanized antibody molecules which bind
to TCRVB 5 (e.g., TCRVB 5-5 or TCRVB 5-6). The amino acid the heavy and light chain
CDRs, and the amino acid and nucleotide sequences of the heavy and light chain variable

regions, and the heavy and light chains are shown.

Murine antibody E

SEQ ID NO: 1298 HC CDR1 (Kabat) SSWMN

SEQ ID NO: 1299 HC CDR2 (Kabat) RIYPGDGDTKYNGKFKG

SEQ ID NO: 1300 HC CDR3 (Kabat) RGTGGWYFDV

SEQ ID NO: 1302 HC CDRI1 (Chothia) | GYAFSSS

SEQ ID NO: 1303 HC CDR2 (Chothia) | YPGDGD

SEQ ID NO: 1301 HC CDR3 (Chothia) | RGTGGWYFDV

SEQ ID NO: 1304 HC CDR1 GYAFSSSWMN
(Combined)

216



WO 2020/172598

PCT/US2020/019321

SEQ ID NO: 1299 HC CDR2 RIYPGDGDTKYNGKFKG
(Combined))

SEQ ID NO: 1301 HC RGTGGWYFDV
CDR3(Combined)

SEQ ID NO: 1305 LC CDRI1 (Kabat) RASESVDSSGNSFMH

SEQ ID NO: 1306 LC CDR2 (Kabat) RASNLES

SEQ ID NO: 1307 LC CDR3 (Kabat) QQSFDDPFT

SEQ ID NO: 1308 LC CDRI1 (Chothia) | SESVDSSGNSF

SEQ ID NO: 1306 LC CDR2 (Chothia) | RASNLES

SEQ ID NO: 1307 LC CDR3 (Chothia) | QQSFDDPFT

SEQ ID NO: 1305 LC CDRI1 RASESVDSSGNSFMH
(Combined)

SEQ ID NO: 1306 LC CDR2 RASNLES
(Combined)

SEQ ID NO: 1307 LC QQSFDDPFT

CDR3(Combined)

SEQ ID NO: 3091

VH

QVQLQQSGPELVKPGASVKISCKASGYAFSSSW
MNWVKQRPGQGLEWIGRIYPGDGDTKYNGKFK
GKATLTADKSSSTAYMHLSSLTSVDSAVYFCAR
RGTGGWYFDVWGAGTTVTVSS

SEQ ID NO: 3284

Heavy chain

METDTLLLWVLLLWVPGSTGQVQLQQSGPELV
KPGASVKISCKASGYAFSSSWMNWVKQRPGQG
LEWIGRIYPGDGDTKYNGKFKGKATLTADKSSS
TAYMHLSSLTSVDSAVYFCARRGTGGWYFDVW
GAGTTVTVSSAKTTAPSVYPLAPVCGDTTGSSVT
LGCLVKGYFPEPVTLTWNSGSLSSGVHTFPAVL
QSDLYTLSSSVTVTSSTWPSQSITCNVAHPASSTK
VDKKIEPRGPTIKPCPPCKCPAPNLLGGPSVFIFPP
KIKDVLMISLSPIVTCVVVDVSEDDPDVQISWFV
NNVEVHTAQTQTHREDYNSTLRVVSALPIQHQD
WMSGKEFKCKVNNKDLPAPIERTISKPKGSVRA
PQVYVLPPPEEEMTKKQVTLTCMVTDFMPEDIY
VEWTNNGKTELNYKNTEPVLDSDGSYFMYSKL
RVEKKNWVERNSYSCSVVHEGLHNHHTTKSFSR
TPGK

SEQ ID NO: 3092

VL

DIVLTQSPASLAVSLGQRATISCRASESVDSSGNS
FMHWY QQKPGQPPQLLIYRASNLESGIPARFSGS
GSRTDFTLTINPVEADDVATFYCQQSFDDPFTFG
SGTKLEIK

SEQ ID NO: 3285

Light chain

METDTLLLWVLLLWVPGSTGDIVLTQSPASLAV
SLGQRATISCRASESVDSSGNSFMHWYQQKPGQ
PPQLLIYRASNLESGIPARFSGSGSRTDFTLTINPV
EADDVATFYCQQSFDDPFTFGSGTKLEIKRADA
APTVSIFPPSSEQLTSGGASVVCFLNNFYPKDINV
KWKIDGSERQNGVLNSWTDQDSKDSTYSMSSTL
TLTKDEYERHNSYTCEATHKTSTSPIVKSFNRNE
C

Humanized antibody E (E-H antibody)

Variable light chain (VL)
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SEQ ID NO:

3093

VL

E-H.1

DIVLTQSPDSLAVSLGERATINCRASESVDSSGNS
FMHWYQQKPGQPPQLLIYRASNLESGVPDRFSGSG
SRIDFTLTISSLQAEDVAVYYCQQSEFDDPEFTFGQG
TKLEIK

SEQ ID NO:

3094

VL

E-H.2

EIVLTQSPATLSLSPGERATLSCRASESVDSSGNS
FMHWYQQKPGQAPQLLIYRASNLESGIPARFSGSG
SRIDFTLTISSLEPEDFAVYYCQQSEFDDPETFGQG
TKLEIK

SEQ ID NO:

3095

VL

E-H.3

EIVLTQSPATLSLSPGERATLSCRASESVDSSGNS
FMHWYQQKPGQAPQLLIYRASNLESGIPARFSGSG
SRTIDFTLTISRLEPEDFAVYYCQQSEFDDPETFGQG
TKLEIK

SEQ ID NO:

3096

VL

E-H.4

EIVLTQSPATLSLSPGERATLSCRASESVDSSGNS
FMHWYQQKPGQAPQLLIYRASNLESGIPARFSGSG
SRTIDFTLTISSLQPEDFAVYYCQQSEFDDPFTEFGQG
TKLEIK

SEQ ID NO:

3097

VL

E-H.5

DIQLTQSPSSLSASVGDRVTITCRASESVDSSGNS
FMHWYQQKPGQAPQLLIYRASNLESGVPSRFSGSG
SRIDFTLTISSLQPEDVATYYCQQSEFDDPEFTFGQG
TKLEIK

SEQ ID NO:

3098

VL

E-H.6

EIVLTQSPATLSLSPGERATLSCRASESVDSSGNS
FMHWYQQOKPGQAPQLLIYRASNLESGIPARFSGSG
PRIDFTLTISSLEPEDFAVYYCQQSFDDPFTEGQG
TKLEIK

SEQ ID NO:

3099

VL

E-H.7

EIVLTQSPATLSLSPGERATLSCRASESVDSSGNS
FMHWYQQKPGQAPQLLIYRASNLESGIPDRFSGSG
SRIDFTLTISRLEPEDFAVYYCQQSEFDDPETFGQG
TKLEIK

SEQ ID NO:

3100

VL

E-H.8

DIQLTQSPSSLSASVGDRVTITCRASESVDSSGNS
FMHWYQQKPGKVPQLLIYRASNLESGVPSRFSGSG
SRTIDFTLTISSLQPEDVATYYCQQSEFDDPETFGQG
TKLEIK

SEQ ID NO:

3101

VL

E-H.9

DIQLTQSPSSLSASVGDRVTITCRASESVDSSGNS
FMHWYQQKPGKTPQLLIYRASNLESGIPSRFSGSG
SRTIDFTLTIRSLQPEDFATYYCQQSEFDDPEFTFGQG
TKLEIK

SEQ ID NO:

3102

VL

E-H.10

EIVLTQSPGTLSLSPGERATLSCRASESVDSSGNS
FMHWYQQKPGQAPQLLIYRASNLESGIPDRFSGSG
SRIDFTLTISRLEPEDFAVYYCQQSEFDDPEFTFGQG
TKLEIK

SEQ ID NO:

3103

VL

E-H.11

EIVLTQSPATLSLSPGERATLSCRASESVDSSGNS
FMHWYQQKPGLAPQLLIYRASNLESGIPDRFSGSG
SRIDFTLTISRLEPEDFAVYYCQQSEFDDPETFGQG
TKLEIK

SEQ ID NO:

3104

VL

E-H.12

DIQLTQSPSSLSASVGDRVTITCRASESVDSSGNS
FMHWYQQKPGKAPQLLIYRASNLESGVPSRFSGSG
SRTIDFTLTISSLQPEDFATYYCQQSEFDDPETFGQG
TKLEIK

SEQ ID NO:

3105

VL

E-H.13

DIQLTQSPSSVSASVGDRVTITCRASESVDSSGNS
FMHWYQQKPGKAPQLLIYRASNLESGVPSRFSGSG
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SRIDFTLTISSLQPEDFATYYCQQSEFDDPETFGQG
TKLEIK

SEQ ID NO:

3106

VL

E-H.14

ATIQLTQSPSSLSASVGDRVTITCRASESVDSSGNS
FMHWYQQKPGKAPQLLIYRASNLESGVPSRFSGSG
SRIDFTLTISSLQPEDFATYYCQQSEFDDPEFTFGQG
TKLEIK

SEQ ID NO:

3107

VL

E-H.15

DIQLTQSPSFLSASVGDRVTITCRASESVDSSGNS
FMHWYQQKPGKAPQLLIYRASNLESGVPSRFSGSG
SRTEFTLTISSLQPEDFATYYCQQSEFDDPEFTFGQG
TKLEIK

SEQ ID NO:

3108

VL

E-H.16

DIQLTQSPSSLSASVGDRVTITCRASESVDSSGNS
FMHWYQQKPGKAPQLLIYRASNLESGVPSRFSGSG
SRIDFTFTISSLOPEDIATYYCQQSEFDDPETFGQG
TKLEIK

SEQ ID NO:

3109

VL

E-H.17

EIVLTQSPATLSVSPGERATLSCRASESVDSSGNS
FMHWYQQKPGQAPQLLIYRASNLESGIPARFSGSG
SRTEFTLTISILQSEDFAVYYCQQSEFDDPETFGQG
TKLEIK

SEQ ID NO:

3110

VL

E-H.18

EIVLTQSPATLSVSPGERATLSCRASESVDSSGNS
FMHWYQQOKPGQAPQLLIYRASNLESGIPARFSGSG
SRTEFTLTISSLQSEDFAVYYCQQSEFDDPFTEFGQG
TKLEIK

SEQ ID NO:

3111

VL

E-H.19

ATIRLTQSPFSLSASVGDRVTITCRASESVDSSGNS
FMHWYQQKPAKAPQLFIYRASNLESGVPSRFSGSG
SRIDFTLTISSLQPEDFATYYCQQSEFDDPEFTFGQG
TKLEIK

SEQ ID NO:

3112

VL

E-H.20

DIQLTQSPSSLSASVGDRVTITCRASESVDSSGNS
FMHWYQQKPGKAPQSLIYRASNLESGVPSRFSGSG
SRIDFTLTISSLQPEDFATYYCQQSEFDDPETFGQG
TKLEIK

SEQ ID NO:

3113

VL

E-H.21

DIQLTQSPSSLSASVGDRVTITCRASESVDSSGNS
FMHWYQQKPGKAPQRLIYRASNLESGVPSRFSGSG
SRTEFTLTISNLQPEDFATYYCQQSEFDDPETFGQG
TKLEIK

SEQ ID NO:

3114

VL

E-H.22

DIQLTQSPSTLSASVGDRVTITCRASESVDSSGNS
FMHWYQQKPGKAPQLLIYRASNLESGVPSRFSGSG
SRTEFTLTISSLQPDDFATYYCQQSEFDDPETFGQG
TKLEIK

SEQ ID NO:

3115

VL

E-H.23

EIVLTQSPDFQSVIPKEKVTITCRASESVDSSGNS
FMHWYQQKPDQSPQLLIYRASNLESGVPSRFSGSG
SRTIDFTLTINSLEAEDAATYYCQQSEFDDPEFTFGQG
TKLEIK

SEQ ID NO:

3116

VL

E-H.24

DIQLTQSPSSLSASVGDRVTITCRASESVDSSGNS
FMHWYQQKPGKAPQSLIYRASNLESGVPSKFSGSG
SRIDFTLTISSLQPEDFATYYCQQSEFDDPETFGQG
TKLEIK

SEQ ID NO:

3117

VL

E-H.25

DIQLTQSPSSLSASVGDRVTITCRASESVDSSGNS
FMHWYQQKPGKAPQRLIYRASNLESGVPSRFSGSG
SRTEFTLTISSLQPEDFATYYCQQSEFDDPETFGQG
TKLEIK
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SEQ ID NO:

3118

VL

E-H.26

DIVLTQTPLSLSVTIPGQPASISCRASESVDSSGNS
FMHWYLQKPGQPPQLLIYRASNLESGVPDRFSGSG
SRIDFTLKISRVEAEDVGVYYCQQSEFDDPEFTFGQG
TKLEIK

SEQ ID NO:

3119

VL

E-H.27

DIQLTQSPSSLSASVGDRVTITCRASESVDSSGNS
FMHWYQQKPEKAPQSLIYRASNLESGVPSRFSGSG
SRIDFTLTISSLQPEDFATYYCQQSEFDDPETFGQG
TKLEIK

SEQ ID NO:

3120

VL

E-H.28

EIVLTQSPPTLSLSPGERVTLSCRASESVDSSGNS
FMHWYQQKPGQAPQLLIYRASNLESGIPARFSGSG
SRTIDFTLTISSLQPEDFAVYYCQQSEFDDPETFGQG
TKLEIK

SEQ ID NO:

3121

VL

E-H.29

DIQLTQSPSAMSASVGDRVTITCRASESVDSSGNS
FMHWYQQKPGKVPQRLIYRASNLESGVPSRFSGSG
SRTEFTLTISSLQPEDFATYYCQQSEFDDPFTEFGQG
TKLEIK

SEQ ID NO:

3122

VL

E-H.30

DIVLTQSPLSLPVIPGEPASISCRASESVDSSGNS
FMHWYLQKPGQSPQLLIYRASNLESGVPDRFSGSG
SRTIDFTLKISRVEAEDVGVYYCQQSEFDDPEFTFGQG
TKLEIK

SEQ ID NO:

3123

VL

E-H.31

DIVLTQTPLSLPVTPGEPASISCRASESVDSSGNS
FMHWYLQKPGQSPQLLIYRASNLESGVPDRFSGSG
SRIDFTLKISRVEAEDVGVYYCQQSEFDDPETFGQG
TKLEIK

SEQ ID NO:

3124

VL

E-H.32

DIVLTQTPLSLSVIPGQPASISCRASESVDSSGNS
FMHWYLQKPGQSPQLLIYRASNLESGVPDRFSGSG
SRTIDFTLKISRVEAEDVGVYYCQQSEFDDPETFGQG
TKLEIK

SEQ ID NO:

3125

VL

E-H.33

EIVLTQSPPTLSLSPGERVTLSCRASESVDSSGNS
FMHWYQQOKPGQAPQLLIYRASNLESSIPARFSGSG
SRTIDFTLTISSLQPEDFAVYYCQQSEFDDPETFGQG
TKLEIK

SEQ ID NO:

3126

VL

E-H.34

DIVLTQSPLSLPVTILGQPASISCRASESVDSSGNS
FMHWYQQORPGQSPQRLIYRASNLESGVPDRFSGSG
SRTIDFTLKISRVEAEDVGVYYCQQSEFDDPEFTFGQG
TKLEIK

SEQ ID NO:

3127

VL

E-H.35

DIVLTQTPLSSPVTLGQPASISCRASESVDSSGNS
FMHWYQQRPGQPPQLLIYRASNLESGVPDRFSGSG
ARTDFTLKISRVEAEDVGVYYCQQSFDDPFTEGQG
TKLEIK

SEQ ID NO:

3128

VL

E-H.36

DIVLTQSPAFLSVTIPGEKVTITCRASESVDSSGNS
FMHWYQQKPDQAPQLLIYRASNLESGVPSRFSGSG
SRIDFTFTISSLEAEDAATYYCQQSEFDDPETFGQG
TKLEIK

SEQ ID NO:

3129

VL

E-H.37

DIQLIQSPSFLSASVGDRVSIICRASESVDSSGNS
FMHWYLQKPGKSPQLFIYRASNLESGVSSRFSGRG
SRTIDFTLTITISLKPEDFAAYYCQQSEFDDPETFGQG
TKLEIK

SEQ ID NO:

3130

VL

E-H.38

EIVLTQTPLSLSITPGEQASISCRASESVDSSGNS
FMHWYLQKARPVPQLLIYRASNLESGVPDRFSGSG
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SRTIDFTLKISRVEAEDFGVYYCQQSEFDDPETFGQG
TKLEIK

SEQ ID NO:

3131

VL

E-H.39

EIVLTQTPLSLSITPGEQASMSCRASESVDSSGNS
FMHWYLOQKARPVPQLLIYRASNLESGVPDRFSGSG
SRTIDFTLKISRVEAEDFGVYYCQQSEFDDPEFTFGQG
TKLEIK

SEQ ID NO:

3132

VL

E-H.40

EITLTQSPAFMSATPGDKVNISCRASESVDSSGNS
FMHWYQQKPGEAPQFIIYRASNLESGIPPRFSGSG
YRTDFTLTINNIESEDAAYYYCQQSFDDPEFTEGQG
TKLEIK

Variable HEAVY chain (VH)

SEQ ID NO:

3133

VH

E-H.1

QVQLVQSGAEVKKPGASVKVSCKASGYAFSSSWMN
WVRQAPGQGLEWIGRIYPGDGDTKYNGKFKGRATL
TADKSTSTAYMELSSLRSEDTAVYYCARRGTGGWY
FDVWGQGTTVTIVSS

SEQ ID NO:

3134

VH

E-H.2

QVQLVQSGAEVKKPGSSVKVSCKASGYAFSSSWMN
WVRQAPGQGLEWIGRIYPGDGDTKYNGKFKGRATL
TADKSTSTAYMELSSLRSEDTAVYYCARRGTGGWY
FDVWGQGTTVTIVSS

SEQ ID NO:

3135

VH

E-H.3

QVQLVQSGAEVKKPGASVKVSCKASGYAFSSSWMN
WVRQAPGKGLEWIGRIYPGDGDTKYNGKFKGRATL
TADKSTSTAYMELSSLRSEDTAVYYCARRGTGGWY
FDVWGQGTTVTVSS

SEQ ID NO:

3136

VH

E-H.4

QVQLVQSGAEVKKPGASVKVSCKASGYAFSSSWMN
WVRQAPGQELEWIGRIYPGDGDTKYNGKFKGRATL
TADKSISTAYMELSSLRSEDTATYYCARRGTGGWY
FDVWGQGTTVTVSS

SEQ ID NO:

3137

VH

E-H.5

EVQLVQSGAEVKKPGATVKISCKASGYAFSSSWMN
WVQQAPGKGLEWIGRIYPGDGDTKYNGKFKGRATL
TADKSTSTAYMELSSLRSEDTAVYYCARRGTGGWY
FDVWGQGTTVTVSS

SEQ ID NO:

3138

VH

E-H.6

QVQLVQSGAEVKKTGSSVKVSCKASGYAFSSSWMN
WVRQAPGQALEWIGRIYPGDGDTKYNGKFKGRATL
TADKSMSTAYMELSSLRSEDTAMYYCARRGTGGWY
FDVWGQGTTVTIVSS

SEQ ID NO:

3139

VH

E-H.7

QVQLVQSGAEVKKPGASVKVSCKASGYAFSSSWMN
WVRQAPGQRLEWIGRIYPGDGDTKYNGKFKGRATL
TADKSASTAYMELSSLRSEDMAVYYCARRGTGGWY
FDVWGQGTTVTVSS

SEQ ID NO:

3140

VH

E-H.8

QVQLVQSGAEVKKPGASVKVSCKASGYAFSSSWMN
WVRQAPGQGLEWIGRIYPGDGDTKYNGKFKGRATL
TADKSTSTAYMELRSLRSDDMAVYYCARRGTGGWY
FDVWGQGTTVTVSS

SEQ ID NO:

3141

VH

E-H.9

QVQLVQSGAEVKKPGASVKVSCKASGYAFSSSWMN
WVRQAPGQRLEWIGRIYPGDGDTKYNGKFKGRATL
TADKSASTAYMELSSLRSEDTAVYYCARRGTGGWY
FDVWGQGTTVTVSS

SEQ ID NO:

3142

VH

E-H.10

QVQLVQSGAEVKKPGASVKVSCKASGYAFSSSWMN
WVRQAPGQGLEWIGRIYPGDGDTKYNGKFKGRATL
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TADKSTSTAYMELRSLRSDDTAVYYCARRGTGGWY
FDVWGQGTTVTVSS

SEQ ID NO:

3143

VH

E-H.11

QVQLVQSGAEVKKPGASVKVSCKASGYAFSSSWMN
WVRQAPGQGLEWIGRIYPGDGDTKYNGKFKGRATL
TADKSISTAYMELSRLRSDDTAVYYCARRGTGGWY
FDVWGQGTTVTVSS

SEQ ID NO:

3144

VH

E-H.12

QVQLVQSGAEVKKPGASVKVSCKASGYAFSSSWMN
WVRQAPGQGLEWIGRIYPGDGDTKYNGKFKGRATL
TADKSISTAYMELSRLRSDDTVVYYCARRGTGGWY
FDVWGQGTTVTVSS

SEQ ID NO:

3145

VH

E-H.13

QVQLVQSGAEVKKPGASVKVSCKASGYAFSSSWMN
WVRQAPGQGLEWIGRIYPGDGDTKYNGKFKGWATL
TADKSISTAYMELSRLRSDDTAVYYCARRGTGGWY
FDVWGQGTTVTVSS

SEQ ID NO:

3146

VH

E-H.14

QVQLVQSGAEVKKPGASVKVSCKASGYAFSSSWMN
WVRQATGQGLEWIGRIYPGDGDTKYNGKFKGRATL
TANKSISTAYMELSSLRSEDTAVYYCARRGTGGWY
FDVWGQGTTVTIVSS

SEQ ID NO:

3147

VH

E-H.15

QVQLVQSGSELKKPGASVKVSCKASGYAFSSSWMN
WVRQAPGQGLEWIGRIYPGDGDTKYNGKFKGRAVL
SADKSVSTAYLQISSLKAEDTAVYYCARRGTGGWY
FDVWGQGTTVTVSS

SEQ ID NO:

3148

VH

E-H.16

QVQLVQSGPEVKKPGTSVKVSCKASGYAFSSSWMN
WVRQARGOQRLEWIGRIYPGDGDTKYNGKFKGRATL
TADKSTSTAYMELSSLRSEDTAVYYCARRGTGGWY
FDVWGQGTTVTVSS

SEQ ID NO:

3149

VH

E-H.17

EVQLVQSGAEVKKPGESLKISCKASGYAFSSSWMN
WVRQMPGKGLEWIGRIYPGDGDTKYNGKFKGQATL
SADKSISTAYLQWSSLKASDTAMYYCARRGTGGWY
FDVWGQGTTVTVSS

SEQ ID NO:

3150

VH

E-H.18

QVQLVQSGSELKKPGASVKVSCKASGYAFSSSWMN
WVRQAPGQGLEWIGRIYPGDGDTKYNGKFKGRAVL
SADKSVSMAYLQISSLKAEDTAVYYCARRGTGGWY
FDVWGQGTTVTVSS

SEQ ID NO:

3151

VH

E-H.19

QVQLVQSGHEVKQPGASVKVSCKASGYAFSSSWMN
WVPQAPGQGLEWIGRIYPGDGDTKYNGKFKGRAVL
SADKSASTAYLQISSLKAEDMAMYYCARRGTGGWY
FDVWGQGTTVTVSS

SEQ ID NO:

3152

VH

E-H.20

EVQLVQSGAEVKKPGESLKISCKASGYAFSSSWMN
WVRQMP GKGLEWIGRIYPGDGDTKYNGKFKGQATL
SADKPISTAYLQWSSLKASDTAMYYCARRGTGGWY
FDVWGQGTTVTVSS

SEQ ID NO:

3153

VH

E-H.21

EVQLVQSGAEVKKPGESLRISCKASGYAFSSSWMN
WVRQMPGKGLEWIGRIYPGDGDTKYNGKFKGQATL
SADKSISTAYLQWSSLKASDTAMYYCARRGTGGWY
FDVWGQGTTVTVSS

SEQ ID NO:

3154

VH

E-H.22

EVQLVQSGAEVKKPGESLRISCKASGYAFSSSWMN
WVRQMPGKGLEWIGRIYPGDGDTKYNGKFKGHATL
SADKSISTAYLQWSSLKASDTAMYYCARRGTGGWY
FDVWGQGTTVTVSS
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SEQ ID NO:

3155

VH

E-H.23

QVQLVQSGAEVKKTGSSVKVSCKASGYAFSSSWMN
WVROQAPRQALEWIGRIYPGDGDTKYNGKFKGRATL
TADKSMSTAYMELSSLRSEDTAMYYCARRGTGGWY
FDVWGQGTTVTIVSS

SEQ ID NO:

3156

VH

E-H.24

EVQLVESGGGLVQPGRSLRLSCTASGYAFSSSWMN
WVRQAPGKGLEWIGRIYPGDGDTKYNGKFKGRATL
SADKSKSIAYLOMNSLKTEDTAVYYCARRGTGGWY
FDVWGQGTTVTVSS

SEQ ID NO:

3157

VH

E-H.25

EVQLVESGGGLVQPGPSLRLSCTASGYAFSSSWMN
WVRQAPGKGLEWIGRIYPGDGDTKYNGKFKGRATL
SADKSKSIAYLOMNSLKTEDTAVYYCARRGTGGWY
FDVWGQGTTVTVSS

SEQ ID NO:

3158

VH

E-H.26

QVQLQESGPGLVKPSQTLSLTCTASGYAFSSSWMN
WVRQPPGKGLEWIGRIYPGDGDTKYNGKFKGRATL
SADKSKSQASLKLSSVTAADTAVYYCARRGTGGWY
FDVWGQGTTVTVSS

SEQ ID NO:

3159

VH

E-H.27

QVQLQESGPGLVKPSGTLSLTCAASGYAFSSSWMN
WVRQPPGKGLEWIGRIYPGDGDTKYNGKFKGRATL
SADKSKSQASLKLSSVTAADTAVYYCARRGTGGWY
FDVWGQGTTVTIVSS

SEQ ID NO:

3160

VH

E-H.28

EVQLVESGGGLVKPGRSLRLSCTASGYAFSSSWMN
WVRQAPGKGLEWIGRIYPGDGDTKYNGKFKGRATL
SADKSKSIAYLOMNSLKTEDTAVYYCARRGTGGWY
FDVWGQGTTVTVSS

SEQ ID NO:

3161

VH

E-H.29

EVQLVESGGGLVQPGGSLKLSCAASGYAFSSSWMN
WVRQASGKGLEWIGRIYPGDGDTKYNGKFKGRATL
SADKSKSTAYLOMNSLKTEDTAVYYCARRGTGGWY
FDVWGQGTTVTIVSS

SEQ ID NO:

3162

VH

E-H.30

QVQLQESGPGLVKPSQTLSLTCAASGYAFSSSWMN
WVRQPPGKGLEWIGRIYPGDGDTKYNGKFKGRATL
SADKSKSQASLKLSSVTAADTAVYYCARRGTGGWY
FDVWGQGTTVTVSS

SEQ ID NO:

3163

VH

E-H.31

EVQLVESGGGLVKPGGSLRLSCAASGYAFSSSWMN
WVRQAPGKGLEWIGRIYPGDGDTKYNGKFKGRATL
SADKSKSTAYLQMNSLKTEDTAVYYCARRGTGGWY
FDVWGQGTTVTVSS

SEQ ID NO:

3164

VH

E-H.32

EVQLVESGGALVKPGGSLRLSCAASGYAFSSSWMN
WVRQAPGKGLEWIGRIYPGDGDTKYNGKFKGRATL
SADKSKSTAYLOMNSLKTEDTAVYYCARRGTGGWY
FDVWGQGTTVTVSS

SEQ ID NO:

3165

VH

E-H.33

QVQLQESGPGLVKPSQTLSLTCAAYGYAFSSSWMN
WVRQPPGKGLEWIGRIYPGDGDTKYNGKFKGRATL
SADKSKSQASLKLSSVTAADTAVYYCARRGTGGWY
FDVWGQGTTVTVSS

SEQ ID NO:

3166

VH

E-H.34

QVQLQESGSGLVKPSQTLSLTCAASGYAFSSSWMN
WVRQPPGKGLEWIGRIYPGDGDTKYNGKFKGRATL
SADKSKSQASLKLSSVTAADTAVYYCARRGTGGWY
FDVWGQGTTVTIVSS

SEQ ID NO:

3167

VH

E-H.35

EVQLVESGGGLVQPGGSLRLSCAASGYAFSSSWMN
WVRQAPGKGLEWIGRIYPGDGDTKYNGKFKGRATL
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SADKSKSSAYLOMNSLKTEDTAVYYCARRGTGGWY
FDVWGQGTTVTVSS

SEQ ID NO:

3168

VH

E-H.36

QVQLQESGPGLVKPSDTLSLTCTASGYAFSSSWMN
WVRQPPGKGLEWIGRIYPGDGDTKYNGKFKGRATL
SADKSKSQASLKLSSVTAADTAVYYCARRGTGGWY
FDVWGQGTTVTVSS

SEQ ID NO:

3169

VH

E-H.37

QVOLQESGPGLVKPSQTLSLTCTASGYAFSSSWMN
WVRQHPGKGLEWIGRIYPGDGDTKYNGKFKGRATL
SADKSKSQASLKLSSVTAADTAVYYCARRGTGGWY
FDVWGQGTTVTVSS

SEQ ID NO:

3170

VH

E-H.38

QVQLQESGPGLVKPSQTLSLTCTASGYAFSSSWMN
WVRQHPGKGLEWIGRIYPGDGDTKYNGKFKGLATL
SADKSKSQASLKLSSVTAADTAVYYCARRGTGGWY
FDVWGQGTTVTVSS

SEQ ID NO:

3171

VH

E-H.39

QVQLVESGGGVVQPGRSLRLSCAASGYAFSSSWMN
WVRQAPGKGLEWIGRIYPGDGDTKYNGKFKGRATL
SADKSKSTAYLOMSSLRAEDTAVYYCARRGTGGWY
FDVWGQGTTVTIVSS

SEQ ID NO:

3172

VH

E-H.40

QVQLVESGGGLVKPGGSLRLSCAASGYAFSSSWMN
WVRQAPGKGLEWIGRIYPGDGDTKYNGKFKGRATL
SADKAKSSAYLQMNSLRAEDTAVYYCARRGTGGWY
FDVWGQGTTVTVSS

SEQ ID NO:

3173

VH

E-H.41

QVQLVESGGGLVQPGGSLRLSCSASGYAFSSSWMN
WVRQAPGKGLEWIGRIYPGDGDTKYNGKFKGRATL
SADKSKSTAYLOMNSLRAEDTAVYYCARRGTGGWY
FDVWGQGTTVTVSS

SEQ ID NO:

3174

VH

E-H.42

QVQLLESGGGLVKPGGSLRLSCAASGYAFSSSWMN
WVRQAPGKGLEWIGRIYPGDGDTKYNGKFKGRATL
SADKAKSSAYLOMNSLRAEDTAVYYCARRGTGGWY
FDVWGQGTTVTVSS

SEQ ID NO:

3175

VH

E-H.43

EVQLVESGGGLVQPGGSLRLSCSASGYAFSSSWMN
WVRQAPGKGLEWIGRIYPGDGDTKYNGKFKGRATL
SADKSKSTAYLOMSSLRAEDTAVYYCARRGTGGWY
FDVWGQGTTVTVSS

SEQ ID NO:

3176

VH

E-H.44

QVQLQESGPGLVKPSDTLSLTCAASGYAFSSSWMN
WVRQPPGKGLEWIGRIYPGDGDTKYNGKFKGRATL
SADKSKSQASLKLSSVTAVDTAVYYCARRGTGGWY
FDVWGQGTTVTVSS

SEQ ID NO:

3177

VH

E-H.45

QVQLQESGPGLVKPSQTLSLTCAASGYAFSSSWMN
WVRQPPGKGLEWIGRIYPGDGDTKYNGKFKGRATL
SADKSKSQASLKLSSVTAVDTAVYYCARRGTGGWY
FDVWGQGTTVTVSS

SEQ ID NO:

3178

VH

E-H.46

EVQLVESGGGLVQPGGSLRLSCSASGYAFSSSWMN
WVRQAPGKGLEWIGRIYPGDGDTKYNGKFKGRATL
SADKSKSTAYVQMSSLRAEDTAVYYCARRGTGGWY
FDVWGQGTTVTVSS

SEQ ID NO:

3179

VH

E-H47

QVQLVDSGGGVVQPGRSLRLSCAASGYAFSSSWMN
WVRQAPGKGLEWIGRIYPGDGDTKYNGKFKGRATL
SADKSKSTAYLOMNSLRAEDTAVYYCARRGTGGWY
FDVWGQGTTVTVSS
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SEQ ID NO: 3180 VH E-H.48 QVQLVESGGGVVQPGRSLRLSCAASGYAFSSSWMN
WVRQAPGKGLEWIGRIYPGDGDTKYNGKFKGRATL
SADKSKSTAYLQOMNSLRAEGTAVYYCARRGTGGWY
FDVWGQGTTVTIVSS

SEQ ID NO: 3181 VH E-H.49 QVQLVESGGGVVQPGRSLRLSCAASGYAFSSSWMN
WVRQAPGKGLEWIGRIYPGDGDTKYNGKFKGRATL
SADKSKSTAYLOMNSLRAEDTAVYYCARRGTGGWY
FDVWGQGTTVTVSS

SEQID NO-: 3182 VH E-H.50 EVQLVESGGGLVQPGGSLRLSCAASGYAFSSSWMN
WVRQAPGKGLEWIGRIYPGDGDTKYNGKFKGRATL
SADKSKSTAYLOMNSLRAEDTAVYYCARRGTGGWY
FDVWGQGTTVTVSS

In some embodiments, the anti-TCR V5 antibody molecule comprises a VH and/or a
VL of an antibody described in Table 10A, or a sequence with at least 80%, 85%, 90%, 95%,
96%, 97%, 98%, 99% or more identity thereto.

In some embodiments, the anti-TCRp V35 antibody molecule comprises a VH and a VL of
an antibody described in Table 10A, or a sequence with at least 80%, 85%, 90%, 95%, 96%,
97%, 98%, 99% or more identity thereto.

In some embodiments, the anti-TCRP V5 antibody molecule comprises a VH and/or a
VL of an antibody described in Table 11A, or a sequence with at least 80%, 85%, 90%, 95%,
96%, Y7%, 98%, 99% or more identity thereto.

In some embodiments, the anti-TCRP V5 antibody molecule comprises a VH and a VL of
an antibody described in Table 11A, or a sequence with at least 80%, 85%, 90%, 95%, 96%,
97%, 98%, 99% or more identity thereto.

Anti-TCRp V10 antibodies

Accordingly, in one aspect, the disclosure provides an anti-TCRPV antibody molecule
that binds to a human TCRf V10 subfamily member. In some embodiments, TCRB V10
subfamily is also known as TCRP V12. In some embodiments, the TCRP V10 subfamily
comprises: TCRP V10-1#01, TCRP V10-1*02, TCRP V10-3*01 or TCRP V10-2*01, or a
variant thereof.

Exemplary anti-TCR V10 antibodies of the disclosure are provided in Table 12A. In
some embodiments, the anti-TCRp V10 is antibody D, e.g., humanized antibody D (antibody D-

H), as provided in Table 12A. In some embodiments, antibody D comprises one or more (e.g.,
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three) light chain CDRs and/or one or more (e.g., three) heavy chain CDRs provided in Table
12A, or a sequence with at least 95% identity thereto. In some embodiments, antibody D
comprises a variable heavy chain (VH) and/or a variable light chain (VL) provided in Table
12A, or a sequence with at least 95% identity thereto.

Table 12A: Amino acid sequences for anti TCR[} V10 antibodies
Amino acid and nucleotide sequences for murine and humanized antibody molecules which bind

to TCRBV 10 (e.g., TCRBV 10-1, TCRBV 10-2 or TCRBV 10-3). The amino acid the heavy
and light chain CDRs, and the amino acid and nucleotide sequences of the heavy and light chain

variable regions, and the heavy and light chains are shown.

Murine antibody D

SEQ ID NO: 1288 HC CDR1 SYGMS
(Kabat)

SEQ ID NO: 1289 HC CDR2 LISSGGSYTYYTDSVKG
(Kabat)

SEQ ID NO: 1290 HC CDR3 HGGNFFDY
(Kabat)

SEQ ID NO: 1291 HC CDR1 GFTFRSY
(Chothia)

SEQ ID NO: 1292 HC CDR2 SSGGSY
(Chothia)

SEQ ID NO: 1290 HC CDR3 HGGNFFDY
(Chothia)

SEQ ID NO: 1293 HC CDR1 GFTFRSYGMS
(Combined)

SEQ ID NO: 1289 HC CDR2 LISSGGSYTYYTDSVKG
(Combined))

SEQ ID NO: 1290 HC HGGNFFDY
CDR3(Combined
)

SEQ ID NO: 1294 LC CDRI1 SVSSSVSYMH
(Kabat)

SEQ ID NO: 1295 LC CDR2 DTSKLAS
(Kabat)

SEQ ID NO: 1296 LC CDR3 QQWSSNPQYT
(Kabat)

SEQ ID NO: 1297 LC CDRI1 SSSVSY
(Chothia)

SEQ ID NO: 1295 LC CDR2 DTSKLAS
(Chothia)

SEQ ID NO: 1296 LC CDR3 QQWSSNPQYT
(Chothia)
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SEQ ID NO: 1294 LC CDRI1 SVSSSVSYMH
(Combined)

SEQ ID NO: 1295 LC CDR2 DTSKLAS
(Combined)

SEQ ID NO: 1296 LC CDR3 QQWSSNPQYT
(Combined)

SEQID NO: 3183 VH EVQLVESGGDLVKPGGSLKLSCAVSGFTFRSYGMS
WVRQTPDKRLEWVALISSGGSYTYYTDSVKGRFTI
SRDNAKNTLYLQMSSLKSEDTAITYYCSRHGGNFFD
YWGQGTTLTVSS

SEQ ID NO: 3184 VL QIVLTQSPSIMSASPGEKVTMTCSVSSSVSYMHWY

QQKSGTSPKRWIYDTSKLASGVPARFSGSGSGTSYS
LTISSMEAEDAATYYCQQWSSNPQYTFGGGTKLEI

K

Humanized antibody D (D-H antibody)

Variable light chain (VL

SEQ ID NO:

3185

VL D-VL-H.1

DIVLTQSPAFLSVTIPGEKVTITCSVSSSVSYMHWY
QOKPDQAPKLLIYDTSKLASGVPSRFSGSGSGTIDY
TETISSLEAEDAATYYCQQOWSSNPQYTFGQOGTKLE
IK

SEQ ID NO:

3186

VL D-VL-H.2

ATIQLTQSPSSLSASVGDRVTITCSVSSSVSYMHWY
QOKPGKAPKLLIYDTSKLASGVPSREFSGSGSGTIDY
TLTISSLOPEDFATYYCQQOWSSNPQYTFGQGTKLE
IK

SEQ ID NO:

3187

VL D-VL-H.3

DIQLTQSPSFLSASVGDRVTITCSVSSSVSYMHWY
QOKPGKAPKLLIYDTSKLASGVPSREFSGSGSGTEY
TLTISSLQPEDFATYYCQQWSSNPQYTFGQGTKLE
IK

SEQ ID NO:

3188

VL D-VL-H.4

DIQLTQSPSSLSASVGDRVTITCSVSSSVSYMHWY
QOKPGKAPKLLIYDTSKLASGVPSRESGSGSGTDY
TLTISSLOQPEDFATYYCQQWSSNPQYTFGQGTKLE
IK

SEQ ID NO:

3189

VL D-VL-H.5

DIQLTQSPSSVSASVGDRVTITCSVSSSVSYMHWY
QOKPGKAPKLLIYDTSKLASGVPSRFSGSGSGTIDY
TLTISSLOPEDFATYYCQQWSSNPQYTFGQGTKLE
IK

SEQ ID NO:

3190

VL D- VL-H.6

DIQLTQSPSSLSASVGDRVTITCSVSSSVSYMHWY
QOKPGKVPKLLIYDTSKLASGVPSRFSGSGSGIDY
TLTISSLOPEDVATYYCQQOWSSNPQYTFGQGTKLE
IK

SEQ ID NO:

3191

VL D- VL-H.7

DIQLTQSPSSLSASVGDRVTITCSVSSSVSYMHWY
QOKPGQAPKLLIYDTSKLASGVPSREFSGSGSGTIDY
TLTISSLQPEDVATYYCQQWSSNPQYTFGQGTKLE
IK

SEQ ID NO:

3192

VL D- VL-H.8

EIVLTQSPDFQSVIPKEKVTITCSVSSSVSYMHWY
QOKPDQSPKLLIYDTSKLASGVPSREFSGSGSGTDY
TLTINSLEAEDAATYYCQQWSSNPQYTFGQGTKLE
IK
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SEQ ID NO: 3193 VL D-VL-H9 | AIRLTQSPFSLSASVGDRVTITCSVSSSVSYMHWY
QOKPAKAPKLFIYDTSKLASGVPSRFSGSGSGIDY
TLTISSLOPEDFATYYCQQWSSNPQYTFGQGTKLE
IK

SEQ ID NO: 3194 VL D- VL- DIQLTQSPSSLSASVGDRVTITCSVSSSVSYMHWY

H.10 QOKPGKAPKLLIYDTSKLASGVPSRFSGSGSGIDY
TFTISSLOPEDIATYYCQQOWSSNPQYTFGQGTKLE

IK
SEQID NO: 3195 VL D- VL- EIVLTQSPATLSLSPGERATLSCSVSSSVSYMHWY
H.11 QOKPGQAPKLLIYDTSKLASGIPARFSGSGSGTIDY
TLTISSLEPEDFAVYYCQQOWSSNPQYTFGQGTKLE

IK
SEQ ID NO: 3196 VL D- VL- DIQLTQSPSTLSASVGDRVTITCSVSSSVSYMHWY
H.12 QOKPGKAPKLLIYDTSKLASGVPSREFSGSGSGTEY
TLTISSLOPDDFATYYCQQWSSNPQYTFGQGTKLE

IK
SEQ ID NO: 3197 VL D- VL- DIQLTQSPSSLSASVGDRVTITCSVSSSVSYMHWY
H.13 QOKPGKTPKLLIYDTSKLASGIPSRESGSGSGTDY
TLTIRSLOPEDFATYYCQQWSSNPQYTFGQGTKLE

IK
SEQ ID NO: 3198 VL D- VL- EIVLTQSPPTLSLSPGERVTLSCSVSSSVSYMHWY
H.14 QOKPGQAPKLLIYDTSKLASGIPARFSGSGSGIDY
TLTISSLOPEDFAVYYCQQWSSNPQYTFGQGTKLE

IK
SEQ ID NO: 3199 VL D- VL- DIQLTQSPSSLSASVGDRVTITCSVSSSVSYMHWY
H.15 QOKPGKAPKRLIYDTSKLASGVPSREFSGSGSGTEY
TLTISSLOPEDFATYYCQOWSSNPQYTFGQGTKLE

IK
SEQ ID NO: 3200 VL D- VL- EIVLTQSPATLSLSPGERATLSCSVSSSVSYMHWY
H.16 QOKPGQAPKLLIYDTSKLASGIPARFSGSGPGTIDY
TLTISSLEPEDFAVYYCQOWSSNPQYTFGQGTKLE

IK
SEQ ID NO: 3201 VL D- VL- EIVLTQSPATLSLSPGERATLSCSVSSSVSYMHWY
H.17 QOKPGQAPKLLIYDTSKLASGIPARFSGSGSGTDY
TLTISRLEPEDFAVYYCQQWSSNPQYTFGQGTKLE

IK
SEQ ID NO: 3202 VL D- VL- EIVLTQSPATLSLSPGERATLSCSVSSSVSYMHWY
H.18 QOKPGQAPKLLIYDTSKLASGIPARFSGSGSGTIDY
TLTISSLOPEDFAVYYCQQWSSNPQYTFGQGTKLE

IK
SEQ ID NO: 3203 VL D- VL- EIVLTQSPATLSVSPGERATLSCSVSSSVSYMHWY
H.19 QOKPGQAPKLLIYDTSKLASGIPARFSGSGSGTEY
TLTISSLOSEDFAVYYCQOWSSNPQYTFGQGTKLE

IK
SEQ ID NO: 3204 VL D- VL- EIVLTQSPATLSVSPGERATLSCSVSSSVSYMHWY
H.20 QOKPGQAPKLLIYDTSKLASGIPARFSGSGSGTEY
TLTISILOSEDFAVYYCQOWSSNPQYTFGQGTKLE

IK
SEQ ID NO: 3205 VL D- VL- EIVLTQSPPTLSLSPGERVTLSCSVSSSVSYMHWY
H.21 QOKPGQAPKLLIYDTSKLASSIPARFSGSGSGTIDY
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TLTISSLOPEDFAVYYCQOWSSNPQYTFGQGTKLE
IK

SEQ ID NO: 3206 VL D- VL- DIQLTQSPSSLSASVGDRVTITCSVSSSVSYMHWY
H.22 QQKPGKAPKSLIYDTSKLASGVPSREFSGSGSGTDY
TLTISSLOQPEDFATYYCQQWSSNPQYTFGQGTKLE

IK
SEQ ID NO: 3207 VL D- VL- DIQLTQSPSSLSASVGDRVTITCSVSSSVSYMHWY
H.23 QOKPGKAPKRLIYDTSKLASGVPSRFSGSGSGTEY
TLTISNLOQPEDFATYYCQQWSSNPQYTFGQGTKLE

IK
SEQ ID NO: 3208 VL D- VL- DIQLTQSPSAMSASVGDRVTITCSVSSSVSYMHWY
H.24 QOKPGKVPKRLIYDTSKLASGVPSRFSGSGSGTEY
TLTISSLOPEDFATYYCQQOWSSNPQYTFGQGTKLE

IK
SEQ ID NO: 3209 VL D- VL- EIVLTQSPATLSLSPGERATLSCSVSSSVSYMHWY
H.25 QOKPGQAPKLLIYDTSKLASGIPDRFSGSGSGTIDY
TLTISRLEPEDFAVYYCQQOWSSNPQYTFGQGTKLE

IK
SEQ ID NO: 3210 VL D- VL- EIVLTQSPATLSLSPGERATLSCSVSSSVSYMHWY
H.26 QOKPGLAPKLLIYDTSKLASGIPDRFSGSGSGTIDY
TLTISRLEPEDFAVYYCQQWSSNPQYTFGQGTKLE

IK
SEQ ID NO: 3211 VL D- VL- EIVLTQSPGTLSLSPGERATLSCSVSSSVSYMHWY
H.27 QOKPGQAPKLLIYDTSKLASGIPDRESGSGSGTDY
TLTISRLEPEDFAVYYCQQWSSNPQYTFGQGTKLE

IK
SEQ ID NO: 3212 VL D- VL- DIQLTQSPSSLSASVGDRVTITCSVSSSVSYMHWY
H.28 QOKPGKAPKSLIYDTSKLASGVPSKEFSGSGSGTIDY
TLTISSLOPEDFATYYCQQWSSNPQYTFGQGTKLE

IK
SEQID NO-: 3213 VL D- VL- DIQLTQSPSSLSASVGDRVTITCSVSSSVSYMHWY
H.29 QOKPEKAPKSLIYDTSKLASGVPSREFSGSGSGIDY
TLTISSLOPEDFATYYCQQOWSSNPQYTFGQGTKLE

IK
SEQID NO: 3214 VL D- VL- DIVLTQSPDSLAVSLGERATINCSVSSSVSYMHWY
H.30 QOKPGQPPKLLIYDTSKLASGVPDRFSGSGSGTIDY
TLTISSLOAEDVAVYYCQOWSSNPQYTFGQGTKLE

IK
SEQ ID NO: 3215 VL D- VL- EIVLTQTPLSLSITPGEQASMSCSVSSSVSYMHWY
H.31 LOKARPVPKLLIYDTSKLASGVPDRESGSGSGTDY
TLKISRVEAEDFGVYYCQQWSSNPQYTFGQGTKLE

IK
SEQ ID NO: 3216 VL D- VL- EIVLTQTPLSLSITPGEQASISCSVSSSVSYMHWY
H.32 LOQKARPVPKLLIYDTSKLASGVPDREFSGSGSGTDY
TLKISRVEAEDFGVYYCQQWSSNPQYTFGQGTKLE

IK
SEQ ID NO: 3217 VL D- VL- DIVLTQSPLSLPVTIPGEPASISCSVSSSVSYMHWY
H.33 LOKPGQSPKLLIYDTSKLASGVPDRESGSGSGTDY

TLKISRVEAEDVGVYYCQQWSSNPQYTFGQGTKLE
IK
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SEQ ID NO: 3218

VL

D- VL-
H.34

DIVLTQSPLSLPVTLGQPASISCSVSSSVSYMHWY
QORPGQSPKRLIYDTSKLASGVPDRFSGSGSGTIDY
TLKISRVEAEDVGVYYCQQWSSNPQYTFGQGTKLE
IK

SEQ ID NO: 3219

VL

D- VL-
H.35

DIVLTQTPLSLPVIPGEPASISCSVSSSVSYMHWY
LOKPGQSPKLLIYDTSKLASGVPDRESGSGSGTDY
TLKISRVEAEDVGVYYCQQOWSSNPQYTFGQGTKLE
IK

SEQ ID NO: 3220

VL

D- VL-
H.36

DIVLTQTPLSLSVIPGQPASISCSVSSSVSYMHWY
LOKPGQSPKLLIYDTSKLASGVPDRESGSGSGTDY
TLKISRVEAEDVGVYYCQOQWSSNPQYTFGQGTKLE
IK

SEQ ID NO: 3221

VL

D- VL-
H.37

DIVLTQTPLSLSVIPGQPASISCSVSSSVSYMHWY
LOKPGQPPKLLIYDTSKLASGVPDRESGSGSGTDY
TLKISRVEAEDVGVYYCQQWSSNPQYTFGQGTKLE
IK

SEQ ID NO: 3222

VL

D- VL-
H.38

DIQLIQSPSFLSASVGDRVSIICSVSSSVSYMHWY
LOKPGKSPKLEFIYDTSKLASGVSSRESGRGSGTDY
TLTIISLKPEDFAAYYCQQWSSNPQYTFGQGTKLE
IK

SEQ ID NO: 3223

VL

D- VL-
H.39

DIVLTQTPLSSPVTLGQPASISCSVSSSVSYMHWY
QORPGQPPKLLIYDTSKLASGVPDRFSGSGAGTIDY
TLKISRVEAEDVGVYYCQQWSSNPQYTFGQGTKLE
IK

SEQ ID NO: 3224

VL

D- VL-
H.40

EITLTQSPAFMSATPGDKVNISCSVSSSVSYMHWY
QOKPGEAPKFIIYDTSKLASGIPPRFSGSGYGTIDY
TLTINNIESEDAAYYYCQOWSSNPQYTFGQGTKLE
IK

Variable HEAVY chain

VH)

SEQ ID NO: 3225

VH

D-VH-H.1

EVQLVESGGGLVKPGGSLRLSCAVSGFTFRSYGMS
WVRQAPGKGLEWVALISSGGSYTYYTDSVKGRFTI
SRDNSKNTLYLOMNSLKTEDTAVYYCSRHGGNFED
YWGQGTTVTVSS

SEQ ID NO: 3226

VH

D- VH-H.2

EVQLVESGGALVKPGGSLRLSCAVSGFTFRSYGMS
WVRQAPGKGLEWVALISSGGSYTYYTDSVKGREFTI
SRDNSKNTLYLOMNSLKTEDTAVYYCSRHGGNFED
YWGQGTTVIVSS

SEQ ID NO: 3227

VH

D- VH-H.3

EVQLVESGGGLVQPGGSLRLSCAVSGFTFRSYGMS
WVRQAPGKGLEWVALISSGGSYTYYTDSVKGRETI
SRDNAKNTLYLQOMNSLRAEDTAVYYCSRHGGNEFD
YWGQGTTVTVSS

SEQ ID NO: 3228

VH

D- VH-H.4

EVQLVESGGGLVQPGGSLRLSCAVSGFTFRSYGMS
WVROQAPGKGLEWVALISSGGSYTYYTDSVKGRFTI
SRDNAKNSLYLQOMNSLRAEDTAVYYCSRHGGNFED
YWGQGTTVTVSS

SEQ ID NO: 3229

VH

D- VH-H.5

EVQLVESGGGLVQPGGSLRLSCAVSGFTFRSYGMS
WVRQAPGKGLEWVALISSGGSYTYYTDSVKGRFTI
SRDNSKNSLYLOMNSLKTEDTAVYYCSRHGGNFED
YWGQGTTVTVSS
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SEQ ID NO:

3230

VH

D- VH-H.6

EVQLVESGGGLVQPGGSLRLSCAVSGFTFRSYGMS
WVRQAPGKGLEWVALISSGGSYTYYTDSVKGRFTI
SRDNAKNSLYLQMNSLRAEDMAVYYCSRHGGNFED
YWGQGTTVTVSS

SEQ ID NO:

3231

VH

D- VH-H.7

EVQLVESGGGLVQPGGSLRLSCAVSGFTFRSYGMS
WVRQAPGKGLEWVALISSGGSYTYYTDSVKGQFTI
SRDNAKNTLYLOMNSLRAEDMAVYYCSRHGGNEFED
YWGQGTTVTVSS

SEQ ID NO:

3232

VH

D- VH-H.8

EVQLVESGGGLVKPGRSLRLSCTVSGFTFRSYGMS
WVRQAPGKGLEWVALISSGGSYTYYTDSVKGRETI
SRDNSKNILYLOMNSLKTEDTAVYYCSRHGGNFED
YWGQGTTVTVSS

SEQ ID NO:

3233

VH

D- VH-H.9

EVQLVESGGGLVKPGGSLRLSCAVSGFTFRSYGMS
WVRQAPGKGLEWVALISSGGSYTYYTDSVKGREFTI
SRDNAKNSLYLQMNSLRAEDTAVYYCSRHGGNEFD
YWGQGTTVTVSS

SEQ ID NO:

3234

VH

D- VH-
H.10

EVQLVESGGGLVQPGGSLKLSCAVSGFTFRSYGMS
WVROQASGKGLEWVALISSGGSYTYYTDSVKGRFTI
SRDNSKNTLYLOMNSLKTEDTAVYYCSRHGGNFED
YWGQGTTVTVSS

SEQ ID NO:

3235

VH

D- VH-
H.11

QVQLVESGGGVVQPGGSLRLSCAVSGFTFRSYGMS
WVRQAPGKGLEWVALISSGGSYTYYTDSVKGRFTI
SRDNSKNTLYLOMNSLRAEDTAVYYCSRHGGNFED
YWGQGTTVTVSS

SEQ ID NO:

3236

VH

D- VH-
H.12

QVQLVESGGGVVQPGRSLRLSCAVSGFTFRSYGMS
WVRQAPGKGLEWVALISSGGSYTYYTDSVKGREFTI
SRDNSKNTLYLOMSSLRAEDTAVYYCSRHGGNFED
YWGQGTTVTIVSS

SEQ ID NO:

3237

VH

D- VH-
H.13

EVQLVESGGGLVQPGGSLRLSCPVSGFTFRSYGMS
WVRQAPGKGLEWVALISSGGSYTYYTDSVKGRETI
SRDNANNSLYLOMNSLRAEDTAVYYCSRHGGNFED
YWGQGTTVTVSS

SEQ ID NO:

3238

VH

D- VH-
H.14

EVQLVESGGGLVQPGRSLRLSCTVSGFTFRSYGMS
WVRQAPGKGLEWVALISSGGSYTYYTDSVKGREFTI
SRDNSKNILYLOMNSLKTEDTAVYYCSRHGGNFED
YWGQGTTVTVSS

SEQ ID NO:

3239

VH

D- VH-
H.15

EVQLVESGGGLVQPGPSLRLSCTVSGFTFRSYGMS
WVRQAPGKGLEWVALISSGGSYTYYTDSVKGRFTI
SRDNSKNILYLOMNSLKTEDTAVYYCSRHGGNFED
YWGQGTTVTVSS

SEQ ID NO:

3240

VH

D- VH-
H.16

EVQLVESGGGLVQPGGSLRLSCAVSGFTFRSYGMS
WVRQAPGKGLEWVALISSGGSYTYYTDSVKGRFTI
SRDNSKNTLYLOMNSLRAEDTAVYYCSRHGGNFED
YWGQGTTVTVSS

SEQ ID NO:

3241

VH

D- VH-
H.17

EVQLVESGGGLVQPGGSLRLSCAVSGFTFRSYGMS
WVRQAPGKGLEWVALISSGGSYTYYTDSVKGRETI
SRDNAKNSLYLOMNSLRDEDTAVYYCSRHGGNFED
YWGQGTTVIVSS

SEQ ID NO:

3242

VH

D- VH-
H.18

QVQLVESGGGLVKPGGSLRLSCAVSGFTFRSYGMS
WVRQAPGKGLEWVALISSGGSYTYYTDSVKGREFTI
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SRDNAKNSLYLOMNSLRAEDTAVYYCSRHGGNFED
YWGQGTTVTVSS

SEQ ID NO: 3243 VH D- VH- QVQLVESGGGVVQPGRSLRLSCAVSGFTFRSYGMS
H.19 WVRQAPGKGLEWVALISSGGSYTYYTDSVKGRETI
SRDNSKNTLYLQOMNSLRAEDTAVYYCSRHGGNFED

YWGQGTTVTVSS
SEQ ID NO: 3244 VH D- VH- EVOQLLESGGGLVQPGGSLRLSCAVSGFTFRSYGMS
H.20 WVRQAPGKGLEWVALISSGGSYTYYTDSVKGRFTI
SRDNSKNTLYLOMNSLRAEDTAVYYCSRHGGNFED

YWGQGTTVTVSS
SEQ ID NO: 3245 VH D- VH- EVQLVESGGGLVQPGGSLRLSCAVSGFTFRSYGMS
H.21 WVRQAPGKGLEWVALISSGGSYTYYTDSVKGRFTI
SRHNSKNTLYLOMNSLRAEDTAVYYCSRHGGNFED

YWGQGTTVTVSS
SEQ ID NO: 3246 VH D- VH- EVQLVESGGGLIQPGGSLRLSCAVSGFTFRSYGMS
H.22 WVRQPPGKGLEWVALISSGGSYTYYTDSVKGREFTI
SRDNSKNTLYLOMNSLRAEDTAVYYCSRHGGNFED

YWGQGTTVIVSS
SEQ ID NO: 3247 VH D- VH- EVQLVESGGGLIQPGGSLRLSCAVSGFTFRSYGMS
H.23 WVRQAPGKGLEWVALISSGGSYTYYTDSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCSRHGGNEFD

YWGQGTTVTVSS
SEQ ID NO: 3248 VH D- VH- EVQLVESGGGLVQPGRSLRLSCAVSGFTFRSYGMS
H.24 WVRQAPGKGLEWVALISSGGSYTYYTDSVKGRFTI
SRDNAKNSLYLQOMNSLRAEDTALYYCSRHGGNFED

YWGQGTTVTVSS
SEQ ID NO: 3249 VH D- VH- QVQLVESGGGVVQPGRSLRLSCAVSGFTFRSYGMS
H.25 WVRQAPGKGLEWVALISSGGSYTYYTDSVKGRFEFTI
SRDNSKNRLYLOMNSLRAEDTAVYYCSRHGGNFED

YWGQGTTVTVSS
SEQ ID NO: 3250 VH D- VH- QVQLVESGGGVVQPGRSLRLSCAVSGFTFRSYGMS
H.26 WVRQAPGKGLEWVALISSGGSYTYYTDSVKGRFETI
SRDNSKNTLYLOMNSLRAEGTAVYYCSRHGGNFED

YWGQGTTVTVSS
SEQ ID NO: 3251 VH D- VH- QVQLVESGGGVVQPGRSLRLSCAVSGFTFRSYGMS
H.27 WVRQAPGKGLEWVALISSGGSYTYYTDSVKGRFAT
SRDNSKNTLYLOMNSLRAEDTAVYYCSRHGGNFED

YWGQGTTVTVSS
SEQ ID NO: 3252 VH D- VH- QVQLVDSGGGVVQPGRSLRLSCAVSGFTFRSYGMS
H.28 WVRQAPGKGLEWVALISSGGSYTYYTDSVKGRETI
SRDNSKNTLYLQMNSLRAEDTAVYYCSRHGGNFED

YWGQGTTVTVSS
SEQ ID NO: 3253 VH D- VH- EVQLVESGGGVVRPGGSLRLSCAVSGFTFRSYGMS
H.29 WVRQAPGKGLEWVALISSGGSYTYYTDSVKGRFTI
SRDNAKNSLYLOMNSLRAEDTALYHCSRHGGNFED

YWGQGTTVTVSS
SEQ ID NO: 3254 VH D- VH- EVQLVESGGVVVQPGGSLRLSCAVSGFTFRSYGMS
H.30 WVRQAPGKGLEWVALISSGGSYTYYTDSVKGRFTI

SRDNSKNSLYLOMNSLRAEDTALYYCSRHGGNFED
YWGQGTTVTVSS
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SEQ ID NO: 3255 VH D- VH- EVQLVESGGGVVQPGGSLRLSCAVSGFTFRSYGMS
H.31 WVRQAPGKGLEWVALISSGGSYTYYTDSVKGRFTI
SRDNSKNSLYLOMNSLRTEDTALYYCSRHGGNFED

YWGQGTTVTVSS
SEQ ID NO-: 3256 VH D- VH- EVQLVESGGVVVQPGGSLRLSCAVSGFTFRSYGMS
H.32 WVRQAPGKGLEWVALISSGGSYTYYTDSVKGRFTI
SRDNSKNSLYLOMNSLRTEDTALYYCSRHGGNEFED

YWGQGTTVTVSS
SEQ ID NO: 3257 VH D- VH- EVQLVETGGGLIQPGGSLRLSCAVSGFTFRSYGMS
H.33 WVRQAPGKGLEWVALISSGGSYTYYTDSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCSRHGGNFED

YWGQGTTVTVSS
SEQ ID NO: 3258 VH D- VH- EVQLVESGGGLVQPGGSLRLSCAVSGFTFRSYGMS
H.34 WVRQATGKGLEWVALISSGGSYTYYTDSVKGREFTI
SRENAKNSLYLQMNSLRAGDTAVYYCSRHGGNEFD

YWGQGTTVTVSS
SEQ ID NO: 3259 VH D- VH- EVQLVESRGVLVQPGGSLRLSCAVSGFTFRSYGMS
H.35 WVROQAPGKGLEWVALISSGGSYTYYTDSVKGRFTI
SRDNSKNTLHLOMNSLRAEDTAVYYCSRHGGNFED

YWGQGTTVTVSS
SEQ ID NO: 3260 VH D- VH- EVQLVESGGGLVQPGRSLRLSCAVSGFTFRSYGMS
H.36 WVRQAPGKGLEWVALISSGGSYTYYTDSVKGRFTI
SRDNAKNSLYLOQMNSLRAEDMALYYCSRHGGNFED

YWGQGTTVTVSS
SEQ ID NO: 3261 VH D- VH- QVQLVESGGGLVQPGGSLRLSCSVSGFTFRSYGMS
H.37 WVRQAPGKGLEWVALISSGGSYTYYTDSVKGREFTI
SRDNSKNTLYLOMNSLRAEDTAVYYCSRHGGNFED

YWGQGTTVTIVSS
SEQ ID NO: 3262 VH D- VH- EVQLVESGGGLVQPGGSLRLSCSVSGFTFRSYGMS
H.38 WVRQAPGKGLEWVALISSGGSYTYYTDSVKGRETI
SRDNSKNTLYLOMSSLRAEDTAVYYCSRHGGNFED

YWGQGTTVTVSS
SEQ ID NO: 3263 VH D- VH- QVQLVESGGGVVQPGRSLRLSCAVSGFTFRSYGMS
H.39 WVRQAPGKGLEWVALISSGGSYTYYTDSVKGREFTI
SRDNSTNTLFLOMNSLRAEDTAVYYCSRHGGNFED

YWGQGTTVTVSS
SEQ ID NO: 3264 VH D- VH- QVOQLLESGGGLVKPGGSLRLSCAVSGFTFRSYGMS
H.40 WVRQAPGKGLEWVALISSGGSYTYYTDSVKGRFTI
SRDNAKNSLYLOMNSLRAEDTAVYYCSRHGGNFED

YWGQGTTVTVSS
SEQ ID NO: 3265 VH D- VH- EVQLVESGEGLVQPGGSLRLSCAVSGFTFRSYGMS
H.41 WVRQAPGKGLEWVALISSGGSYTYYTDSVKGRFTI
SRDNSKNTLYLOMGSLRAEDMAVYYCSRHGGNFED

YWGQGTTVTVSS
SEQ ID NO: 3266 VH D- VH- EVQLVESGGGLVQPGGSLRLSCAVSGFTFRSYGMS
H.42 WVRQAPGKGLEWVALISSGGSYTYYTDSVKGRETI
SRDNSKNTLYLOMGSLRAEDMAVYYCSRHGGNFED

YWGQGTTVIVSS
SEQ ID NO: 3267 VH D- VH- EVQLVESGGGLVQPGGSLRLSCSVSGFTFRSYGMS
H.43 WVRQAPGKGLEWVALISSGGSYTYYTDSVKGREFTI
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SRDNSKNTLYVOMSSLRAEDTAVYYCSRHGGNFED

YWGQGTTVTVSS
SEQ ID NO: 3268 VH D- VH- EVQLVESGGGLVQPGGSLRLSCAVSGFTFRSYGMS
H.44 WVRQAPGKGLEWVALISSGGSYTYYTDSVKGRFIT
SRDNSRNSLYLQKNRRRAEDMAVYYCSRHGGNFED

YWGQGTTVTVSS
SEQ ID NO: 3269 VH D- VH- EVQLVESGGGLVQPGGSLRLSCAVSGFTFRSYGMS
H.45 WVHQAPGKGLEWVALISSGGSYTYYTDSVKGRFITI
SRDNSRNTLYLQTNSLRAEDTAVYYCSRHGGNFED

YWGQGTTVTVSS
SEQ ID NO: 3270 VH D- VH- EVHLVESGGGLVQPGGALRLSCAVSGFTFRSYGMS
H.46 WVRQATGKGLEWVALISSGGSYTYYTDSVKGRFTI
SRENAKNSLYLOMNSLRAGDTAVYYCSRHGGNFED

YWGQGTTVTVSS
SEQ ID NO: 3271 VH D- VH- EVQLVESGGGLVQPRGSLRLSCAVSGFTFRSYGMS
H.47 WVRQAPGKGLEWVALISSGGSYTYYTDSVKGREFTI
SRDNSKNTLYLOMNNLRAEGTAVYYCSRHGGNFED

YWGQGTTVIVSS
SEQ ID NO: 3272 VH D- VH- EVQLVESGGGLVQPRGSLRLSCAVSGFTFRSYGMS
H.48 WVRQAPGKGLEWVALISSGGSYTYYTDSVKGRETI
SRDNSKNTLYLOMNNLRAEGTAAYYCSRHGGNEFD

YWGQGTTVTVSS
SEQ ID NO: 3273 VH D- VH- QVQLVQSGAEVKKPGASVKVSCKVSGFTFRSYGMS
H.49 WVRQAPGKGLEWVALISSGGSYTYYTDSVKGRFTI
TRDNSTNTLYMELSSLRSEDTAVYYCSRHGGNFED

YWGQGTTVTVSS
SEQ ID NO: 3274 VH D- VH- QVQLVQSGSELKKPGASVKVSCRKVSGFTFRSYGMS
H.50 WVRQAPGQGLEWVALISSGGSYTYYTDSVKGREFVI
SRDNSVNTLYLQISSLKAEDTAVYYCSRHGGNFED

YWGQGTTVTVSS

In some embodiments, the anti-TCRp V10 antibody molecule comprises a VH or a VL of
an antibody described in Table 12A, or a sequence with at least 80%, 85%, 90%, 95%, 96%,
97%, 98%, 99% or more identity thereto.

In some embodiments, the anti-TCRP V10 antibody molecule comprises a VH and a VL.
of an antibody described in Table 12A, or a sequence with at least 80%, 85%, 90%, 95%, 96%,
97%, 98%, 99% or more identity thereto.

Additional anti-TCRVp antibodies
Additional exemplary anti-TCRBV antibodies of the disclosure are provided in Table
13A. In some embodiments, the anti-TCRPV antibody is a humanized antibody, e.g., as provided

in Table 13A. In some embodiments, the anti-TCRBV antibody comprises one or more (e.g., all
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three) of a LC CDR1, LC CDR2, and LC CDR3 provided in Table 13A; and/or one or more
(e.g., all three) of a HC CDR1, HC CDR2, and HC CDR3 provided in Table 13A, or a sequence
with at least 95% identity thereto. In some embodiments, the anti-TCRBV antibody comprises a
variable heavy chain (VH) and/or a variable light chain (VL) provided in Table 13A, or a

sequence with at least 95% identity thereto.

Table 13A: Amino acid sequences for additional anti-TCRf} V antibodies

Amino acid and nucleotide sequences for murine and humanized antibody molecules which bind
to various TCRVB families are disclosed. The amino acid the heavy and light chain CDRs, and
the amino acid and nucleotide sequences of the heavy and light chain variable regions, and the

heavy and light chains are shown. Antibodies disclosed in the table include, MPB2DS5,

CAS1.1.3, IMMU222, REA1062, JOVI-3 and IMMU546. MPB2DS5 binds human TCRBV 20-1
(TCRBV2 per old nomenclature). CAS1.1.3 binds human TCRBV 27 (TCRBV14 per old
nomenclature). IMMU 222 binds human TCRBV 6-5, TCRBV 6-6, or TCRBV 6-9 (TCRBV13.1
per old nomenclature). REA1062 binds human TCRBV 5-1). JOVI-3 binds human TCRBV 28
(TCRPBV3.1 per old nomenclature). IMMUS546 binds human TCRBV 2.

Antibody G (murine) binds to human TCRV 20-1

SEQID NO: 1102 [HC CDRI1 (Kabat) SAYMH

SEQID NO: 1103  [HC CDR2 (Kabat) RIDPATGKTKYAPKFQA

SEQ ID NO: 1104 HC CDR3 (Kabat) SLNWDYGLDY

SEQID NO: 1105 [HC CDRI1 (Chothia) GENIKSA

SEQID NO: 1106  [HC CDR2 (Chothia) DPATGK

SEQID NO: 1104 [HC CDR3 (Chothia) SLNWDYGLDY

SEQID NO: 7289 [HC CDR1 (Combined) |GENIKSAYMH

SEQID NO: 1103  [HC CDR2 (Combined) [RIDPATGKTKYAPKFQA

SEQID NO: 1104 [HC CDR3 (Combined) |SLNWDYGLDY

SEQID NO: 1107 [LC CDRI1 (Kabat) RASKSVSILGTHLIH

SEQID NO: 1108  [LC CDR2 (Kabat) AASNLES

SEQID NO: 1109  [LC CDR3 (Kabat) QQSIEDPWT

SEQID NO: 1110  [LC CDRI1 (Chothia) SKSVSILGTHL

SEQID NO: 1108  [LC CDR2 (Chothia) AASNLES

SEQID NO: 1109  [LC CDR3 (Chothia) QQSIEDPWT

SEQID NO: 1107  [LC CDRI (Combined) |[RASKSVSILGTHLIH

SEQID NO: 1108 [LC CDR2 (Combined) |[AASNLES

SEQID NO: 1109 [LC CDR3(Combined) |QQSIEDPWT

SEQID NO: 1111  [VL DIVLTQSPASLAVSLGQRATISCRASKSVSILGTHL
IHW Y QQKPGQPPKLLIYAASNLESGVPARFSGSGS
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ETVFTLNIHPVEEEDAATYFCQQSIEDPWTFGGGT
KLGIK

SEQ ID NO

11112

VH

EVQLQQSVADLVRPGASLKLSCTASGFNIKSAYM
HWVIQRPDQGPECLGRIDPATGKTKYAPKFQAKA
TITADTSSNTAYLQLSSLTSEDTAIYYCTRSLNWD

YGLDYWGQGTSVTVSS

Antibody G-H (humanized) VHs binds to human TCRVf 20-1

SEQ ID NO

11113

VH -1

QVQLVQSGAEVKKPGASVKVSCKASGFNIKSAY
MHWVRQAPGQGLEWMGRIDPATGKTKYAPKFQ
ARVIMTADTSTNTAYMELSSLRSEDTAVYYCARS
LNWDYGLDYWGQGTLVTVSS

SEQ ID NO

11114

VH -2

QVQLVQSGAEVKKPGASVKVSCKASGFNIKSAY
MHWVRQAPGQEPGCMGRIDPATGKTKYAPKFQA
RVTMTADTSINTAYTELSSLRSEDTATYYCARSLN
WDYGLDYWGQGTLVTVSS

SEQ ID NO

11115

VH - 3

QVQLVQSGAEVKKPGSSVKVSCKASGFNIKSAYM
HWVRQAPGQGLEWMGRIDPATGKTKYAPKFQA
RVTITADTSTNTAYMELSSLRSEDTAVYYCARSL
NWDYGLDYWGQGTLVTVSS

SEQ ID NO

11116

VH - 4

QVQLVQSGAEVKKPGASVKVSCKASGFNIKSAY
MHWVRQAPGQRLEWMGRIDPATGKTKYAPKFQ
ARVTITADTSANTAYMELSSLRSEDTAVYYCARS
LNWDYGLDYWGQGTLVTVSS

Antibody G-H (humanized) VLs binds to human TCRVS 20-1

SEQ ID NO

11117

VL -1

EIVLTQSPATLSLSPGERATLSCRASKSVSILGTHLI
HWYQQKPGQAPRLLIYAASNLESGIPARFSGSGSE
TDFTLTISSLEPEDFAVYFCQQSIEDPFGGGTKVEI
K

SEQ ID NO

11118

VL -2

EIVLTQSPATLSLSPGERATLSCRASKSVSILGTHLI
HWYQQKPGLAPRLLIYAASNLESGIPDRFSGSGSE
TDFTLTISRLEPEDFAVYFCQQSIEDPFGGGTKVEI

K

SEQ ID NO

11119

VL -3

EIVLTQSPGTLSLSPGERATLSCRASKSVSILGTHLI
HWYQQKPGQAPRLLIYAASNLESGIPDRFSGSGSE
TDFTLTISRLEPEDFAVYFCQQSIEDPFGGGTKVEI
K

Antibody H (murine) binds to human TCRVf 27

SEQID NO: 1120  [HC CDRI1 (Kabat) DTYMY

SEQID NO: 1121  |HC CDR2 (Kabat) RIDPANGNTKYDPKFQD
SEQID NO: 1122  |HC CDR3 (Kabat) GSYYYAMDY

SEQID NO: 1123  |HC CDRI1 (Chothia) GFKTEDT

SEQID NO: 1124  |HC CDR2 (Chothia) DPANGN

SEQID NO: 1122  |[HC CDR3 (Chothia) GSYYYAMDY

SEQID NO: 1125 |HC CDR1 (Combined) |GFKTEDTYMY

SEQID NO: 1121  [HC CDR2 (Combined) RIDPANGNTKYDPKFQD
SEQID NO: 1122  |HC CDR3(Combined) |GSYYYAMDY

SEQID NO: 1126  |[LC CDRI1 (Kabat) RASESVDSYGNSFMH
SEQID NO: 1127  |[LC CDR2 (Kabat) RASNLES

SEQID NO: 1128  |LC CDR3 (Kabat) QQSNEDPYT
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SEQID NO: 7290 JLC CDRI (Chothia)  |SESVDSYGNSF

SEQID NO: 1127 |LC CDR2 (Chothia) _ |RASNLES

SEQID NO: 1128 |LC CDR3 (Chothia)  |QQSNEDPYT

SEQID NO: 1126 _ |LC CDRI (Combined) |RASESVDSYGNSEMH

SEQID NO: 1127 |LC CDR2 (Combined) |RASNLES

SEQID NO: 1128 |LC CDR3(Combined) |QQSNEDPYT

SEQID NO: 1129 |VL DIVLTQSPASLAVSLGQRATISCRASESVDSYGNSF
MHWYQQKPGQPPKLLIYRASNLESGIPARFSGSGS
RTDFTLTINPVEADDVATYYCQQSNEDPYTEGGG
TKLEIK

SEQID NO: 1130 |VH EVQLQQSGAELVKPGASVKLSCTASGFKTEDTYM

YWVKQRPEQGLEWIGRIDPANGNTKYDPKFQDK
ATITADSSSNTAYLQLSSLPSEDTAVYYCARGSYY
YAMDYWGQGTSVTVSS

Antibody H-H (humanized) VHs binds to human TCRVf 27

SEQ ID NO: 1131

VH - 1

QVQLVQSGAEVKKPGSSVKVSCKASGFKTEDTY
MYWVRQAPGQGLEWIGRIDPANGNTKYDPKFQD
RATITADSSTNTAYMELSSLRSEDTAVYYCARGS
YYYAMDYWGQGTLVTVSS

SEQ ID NO: 1132

VH -2

QVQLVQSGAEVKKPGASVKVSCKASGFKTEDTY
MY WVRQAPGQRLEWIGRIDPANGNTKYDPKFQD
RATITADSSANTAYMELSSLRSEDTAVYYCARGS
YYYAMDYWGQGTLVTVSS

SEQ ID NO: 1133

VH -3

EVQLVESGGGLVQPGGSLKLSCAASGFKTEDTYM
YWVRQASGKGLEWIGRIDPANGNTKYDPKFQDR
ATISADSSKNTAYLQMNSLKTEDTAVYYCARGSY
YYAMDYWGQGTLVTVSS

SEQ ID NO: 1134

VH -4

EVQLVQSGAEVKKPGESLRISCKASGFKTEDTYM
YWVRQMPGKGLEWIGRIDPANGNTKYDPKFQDQ
ATISADSSINTAYLQWSSLKASDTAMYYCARGSY
YYAMDYWGQGTLVTVSS

SEQ ID NO: 1135

VH -5

QVQLVQSGSELKKPGASVKVSCKASGFKTEDTY
MYWVRQAPGQGLEWIGRIDPANGNTKYDPKFQD
RAVISADSSVNTAYLQISSLKAEDTAVYYCARGS
YYYAMDYWGQGTLVTVSS

Antibody H-H (humanized) VLs Binds to human TCRVf 27

SEQ ID NO: 1136

VL - 1

DIVLTQSPDSLAVSLGERATINCRASESVDSYGNS
FMHWYQQKPGQPPKLLIYRASNLESGVPDRFSGS
GSRTDFTLTISSLQAEDVAVYYCQQSNEDPYTFGQ
GTKLEIK

SEQ ID NO: 1137

VL -2

EIVLTQSPATLSLSPGERATLSCRASESVDSYGNSF
MHWYQQKPGQAPKLLIYRASNLESGIPARFSGSG
SRTDFTLTISRLEPEDFAVYYCQQSNEDPYTFGQG
TKLEIK

SEQ ID NO: 1138

VL -3

DIQLTQSPSSLSASVGDRVTITCRASESVDSYGNSF
MHWYQQKPGQAPKLLIYRASNLESGVPSRFSGSG
SRTDFTLTISSLQPEDVATYYCQQSNEDPYTFGQG

TKLEIK
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SEQID NO: 1139 VL -4 AIQLTQSPSSLSASVGDRVTITCRASESVDSYGNSF
MHWYQQKPGKAPKLLIYRASNLESGVPSRFSGSG
SRTDFTLTISSLQPEDFATYYCQQSNEDPYTFGQG
TKLEIK

SEQID NO: 1140 |VL-5 EIVLTQSPDFQSVTPKEKVTITCRASESVDSYGNSF

MHWYQQKPDQSPKLLIYRASNLESGVPSRFSGSG
SRTDFTLTINSLEAEDAATYYCQQSNEDPYTFGQG
TKLEIK

Antibody I(murine) binds to human TCRVS 6-5,6-6,6-9

SEQID NO: 1141  |HC CDRI1 (Kabat) SYAMS

SEQID NO: 1142 |[HC CDR2 (Kabat) HISNGGDYIYYADTVKG

SEQ ID NO: 1143 HC CDR3 (Kabat) PSYYSDPWFFDV

SEQID NO: 1144  [HC CDRI1 (Chothia) GFTFRSY

SEQID NO: 1145  |[HC CDR2 (Chothia) SNGGDY

SEQID NO: 1143  |HC CDR3 (Chothia) PSYYSDPWFFDV

SEQID NO: 1146 |[HC CDR1 (Combined) |GFTFRSYAMS

SEQID NO: 1142  |HC CDR2 (Combined) [HISNGGDYIYYADTVKG

SEQID NO: 1143  [HC CDR3(Combined) |[PSYYSDPWFFDV

SEQID NO: 1147 |[LC CDRI1 (Kabat) SAGSSVSFMH

SEQID NO: 1148  [LC CDR2 (Kabat) DTSKLAS

SEQID NO: 1149  |[LC CDR3 (Kabat) LQGSGFPLT

SEQ ID NO: 1150  |LC CDRI1 (Chothia) GSSVSF

SEQID NO: 1148  [LC CDR2 (Chothia) DTSKLAS

SEQ ID NO: 1149  |LC CDR3 (Chothia) LQGSGFPLT

SEQID NO: 1147 [LC CDRI1 (Combined) [SAGSSVSFMH

SEQID NO: 1148 |[LC CDR2 (Combined) |[DTSKLAS

SEQID NO: 1149  |LC CDR3(Combined) |[LQGSGFPLT

SEQID NO: 1151 |VL ENVLTQSPAIMSASPGEKVTMTCSAGSSVSEFMHW
YQQKSSTSPKLWIYDTSKLASGVPGRFSGSGSGNS
FSLTISSMEAEDVAIYYCLQGSGFPLTFGSGTKLEI
K

SEQ ID NO: 1152 VH DVKLVESGEGLVKPGGSLKLSCAASGFTFRSYAM

SWVRQTPEKRLEWVAHISNGGDYIYYADTVKGR
FTISRDNARNTLYLQMSSLKSEDTAMYYCTRPSY
YSDPWFFDVWGTGTTVTVSS

Antibody I-H (humanized) VHs
Binds to human TCRV 6-5,6-6,6-9

SEQ ID NO

11153

VH - 1

EVQLVESGGGLVQPGGSLRLSCAASGFTFRSYAM
SWVRQAPGKGLEWVAHISNGGDYIYYADTVKGR
FTISRDNAKNSLYLOQMNSLRAEDTAVYYCTRPSY
YSDPWFFDVWGQGTTVTVSS

SEQ ID NO

11154

VH -2

QVQLVESGGGVVQPGRSLRLSCAASGFTFRSYAM
SWVRQAPGKGLEWVAHISNGGDYIYYADTVKGR
FTISRDNSKNTLYLQMSSLRAEDTAVYYCTRPSY
YSDPWFFDVWGQGTTVTVSS

SEQ ID NO

11155

VH -3

EVQLVESGGGLVQPGGSLRLSCAASGFTFRSYAM
SWVRQAPGKGLEWVAHISNGGDYIYYADTVKGR
FTISRDNSKNTLYLQMNSLRAEDTAVYYCTRPSY

YSDPWFFDVWGQGTTVTVSS
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SEQID NO: 1156 [VH-4 QVQLVQSGSELKKPGASVKVSCKASGFTFRSYAM
SWVRQAPGQGLEWVAHISNGGDYIYYADTVKGR
FVISRDNSVNTLYLQISSLKAEDTAVYYCTRPSYY
SDPWFFDVWGQGTTVTVSS

SEQID NO: 1157 |VH-5 QVQLVQSGAEVKKPGASVKVSCKASGFTFRSYA

MSWVRQAPGQRLEWVAHISNGGDYIYYADTVKG
RFTITRDNSANTLYMELSSLRSEDTAVYYCTRPSY
YSDPWFFDVWGQGTTVTVSS

Antibody I-H (humanized) VLs
Binds to human TCRV 6-5,6-6,6-9

SEQ ID NO:

1158

VL -1

ENVLTQSPATLSLSPGERATLSCSAGSSVSFMHWY
QQKPGQAPKLLIYDTSKLASGIPARFSGSGSGNDF
TLTISSLEPEDFAVYYCLQGSGFPLTFGQGTKLEIK

SEQ ID NO:

1159

VL -2

ENVLTQSPDFQSVTPKEKVTITCSAGSSVSFMHW
YQQKPDQSPKLLIYDTSKLASGVPSRFSGSGSGND
FTLTINSLEAEDAATYYCLQGSGFPLTFGQGTKLEI
K

SEQ ID NO:

1160

VL -3

DNQLTQSPSSLSASVGDRVTITCSAGSSVSFMHW
YQQKPGKVPKLLIYDTSKLASGVPSRFSGSGSGND
FTLTISSLQPEDVATYYCLQGSGFPLTFGQGTKLEI
K

SEQ ID NO:

1161

VL - 4

ANQLTQSPSSLSASVGDRVTITCSAGSSVSFMHW
YQQKPGKAPKLLIYDTSKLASGVPSRFSGSGSGND
FTLTISSLQPEDFATY YCLQGSGFPLTFGQGTKLEI
K

SEQ ID NO:

1162

VL -5

DNVLTQSPDSLAVSLGERATINCSAGSSVSFMHW
YQQKPGQPPKLLIYDTSKLASGVPDRFSGSGSGND
FTLTISSLQAEDVAVYYCLQGSGFPLTFGQGTKLE
IK

Antibody 1J (murine), Binds to human TCRV] 5-1

SEQID NO: 1163 |[HC CDRI1 (Kabat) DYNIH

SEQID NO: 1164 _ |HC CDR2 (Kabat) YINPYNGRTGYNQKFKA
SEQID NO: 1165 _ |HC CDR3 (Kabat) WDGSSYFDY

SEQID NO: 1166 |HC CDRI1 (Chothia)  |GYTFTDYNIH

SEQID NO: 1167  |HC CDR2 (Chothia) _ |[NPYNGR

SEQID NO: 1165 |HC CDR3 (Chothia) _ |[WDGSSYFDY

SEQID NO: 1166 |HC CDR1 (Combined) |GYTFTDYNIH

SEQID NO: 1164  |HC CDR2 (Combined) |YINPYNGRTGYNQKFKA
SEQID NO: 1165  |HC CDR3(Combined) |WDGSSYFDY

SEQID NO: 1168 |LC CDRI (Kabat) SASSSVSYMH

SEQID NO: 1169 |LC CDR2 (Kabat) EISKLAS

SEQIDNO: 1170 |LC CDR3 (Kabat) QQWNYPLLT

SEQID NO: 1297 |LC CDRI (Chothia) _ |SSSVSY

SEQID NO: 1169  |LC CDR2 (Chothia) _ |EISKLAS

SEQID NO: 1170 |LC CDR3 (Chothia) _ |QQWNYPLLT

SEQID NO: 1168 |LC CDR1 (Combined) |SASSSVSYMH

SEQID NO: 1169 |LC CDR2 (Combined) |EISKLAS

SEQIDNO: 1170 |LC CDR3(Combined) |QQWNYPLLT
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SEQID NO: 1171 VL EIVLTQSPAITAASLGQKVTITCSASSSVSYMHWY
QQKSGTSPKPWIYEISKLASGVPARFSGSGSGTSY
SLTISSMEAEDAAIYYCQQWNYPLLTFGAGTKLE
LK

SEQID NO: 1172 [VH EVQLQQSGPVLVKPGASVRMSCKASGYTFTDYNI

HWVKQSHGRSLEWVGYINPYNGRTGYNQKFKA
KATLTVDKSSSTAYMDLRSLTSEDSAVYYCARW

DGSSYFDYWGQGTTLTVSS

Antibody J-H(humanized) VHs
Binds to human TCRVf 5-1

SEQ ID NO: 1173

VH -1

QVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYNI
HWVRQAPGQGLEWVGYINPYNGRTGYNQKFKA
RATLTVDKSTSTAYMELSSLRSEDTAVYYCARW
DGSSYFDYWGQGTTVTVSS

SEQ ID NO: 1174

VH -2

QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYNI
HWVRQAPGQGLEWVGYINPYNGRTGYNQKFKA
RATLTVDKSTSTAYMELRSLRSDDMAVYYCARW
DGSSYFDYWGQGTTVTVSS

SEQ ID NO: 1175

VH - 3

QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYNI
HWVRQATGQGLEWVGYINPYNGRTGYNQKFKA
RATLTVNKSISTAYMELSSLRSEDTAVYYCARWD
GSSYFDYWGQGTTVTVSS

SEQID NO: 1176

VH - 4

EVQLVESGGGLVQPGRSLRLSCTASGYTFTDYNIH
WVRQAPGKGLEWVGYINPYNGRTGYNQKFKAR
ATLSVDKSKSIAYLQMNSLKTEDTAVYYCARWD
GSSYFDYWGQGTTVTVSS

SEQ ID NO: 1177

VH -5

QVQLVQSGSELKKPGASVKVSCKASGYTFTDYNI
HWVRQAPGQGLEWVGYINPYNGRTGYNQKFKA
RAVLSVDKSVSTAYLQISSLKAEDTAVYYCARWD
GSSYFDYWGQGTTVTVSS

Antibody J-H (humanized) VLs
Binds to human TCRV 5-1

SEQ ID NO: 1178

VL -1

EIVLTQSPATLSLSPGERATLSCSASSSVSYMHWY
QQKPGQAPKLLIYEISKLASGIPARFSGSGSGTDYT
LTISSLEPEDFAVYYCQQWNYPLLTFGQGTKLEIK

SEQ ID NO: 1179

VL -2

EIVLTQSPATLSLSPGERATLSCSASSSVSYMHWY
QQKPGQAPKLLIYEISKLASGIPARFSGSGSGTDYT
LTISRLEPEDFAVYYCQQWNYPLLTFGQGTKLEIK

SEQ ID NO: 1180

VL -3

EIVLTQSPDEQSVTPKEKVTITCSASSSVSYMHWY
QQKPDQSPKLLIYEISKLASGVPSRFSGSGSGTDYT
LTINSLEAEDAATYYCQQWNYPLLTFGQGTKLEI
K

SEQ ID NO: 1181

VL -4

DIQLTQSPSFLSASVGDRVTITCSASSSVSYMHWY
QQKPGKAPKLLIYEISKLASGVPSRFSGSGSGTEYT
LTISSLQPEDFATY YCQQWNYPLLTFGQGTKLEIK

SEQ ID NO: 1182

VL -5

AIQLTQSPSSLSASVGDRVTITCSASSSVSYMHWY
QQKPGKAPKLLIYEISKLASGVPSRFSGSGSGTDY
TLTISSLQPEDFATYYCQQWNYPLLTFGQGTKLEI

K
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SEQID NO: 1183 [VL-6 AIRLTQSPFSLSASVGDRVTITCSASSSVSYMHWY
QQKPAKAPKLFIYEISKLASGVPSRFSGSGSGTDY
TLTISSLQPEDFATYYCQQWNYPLLTFGQGTKLEI
K

SEQID NO: 1184 (VL -7 DIVLTQSPDSLAVSLGERATINCSASSSVSYMHWY

QQKPGQPPKLLIYEISKLASGVPDRFSGSGSGTDY
TLTISSLQAEDVAVYYCQQWNYPLLTFGQGTKLE
K

Antibody K (murine),binds to human TCRVf} 28

SEQ ID NO: 1185 |HC CDRI (Kabat) GSWMN

SEQID NO: 1186 |[HC CDR2 (Kabat) RIYPGDGDTDYSGKFKG

SEQID NO: 1187  |HC CDR3 (Kabat) SGYENYVPVFDY

SEQID NO: 1188 |HC CDRI (Chothia) _ |GYTFSGS

SEQID NO: 1189 [HC CDR2 (Chothia)  [YPGDGD

SEQIDNO: 1187  |HC CDR3 (Chothia)  |SGYFNYVPVFDY

SEQID NO: 1190  [HC CDR1 (Combined) |GYTFSGSWMN

SEQID NO: 1186  |HC CDR2 (Combined) |RIYPGDGDTDYSGKFKG

SEQID NO: 1187 _ |HC CDR3(Combined) |SGYFNYVPVFDY

SEQID NO: 1191 _ [LC CDRI1 (Kabat) SANSTVGYIH

SEQ ID NO: 1192 |LC CDR2 (Kabat) TTSNLAS

SEQID NO: 1193 |LC CDR3 (Kabat) HQWSFEYPT

SEQID NO: 1194  |LC CDRI (Chothia)  |[NSTVGY

SEQID NO: 1192 |LC CDR2 (Chothia) _ |TTSNLAS

SEQID NO: 1193 |LC CDR3 (Chothia)  |[HQWSFYPT

SEQID NO: 1191  |LC CDRI (Combined) |SANSTVGYIH

SEQID NO: 1192 |LC CDR2 (Combined) |TTSNLAS

SEQID NO: 1193 |LC CDR3(Combined) |HQWSFYPT

SEQIDNO: 1195 [VL QIVLTQSPAIMSASLGEEIALTCSANSTVGYIHWY
QQKSGTSPKLLIYTTSNLASGVPSRFSGSGSGTFYS
LTISSVEAEDAADYFCHQWSFYPTFGGGTKLEIK

SEQID NO: 1196  |VH QIQLQQSGPEVVKPGASVQISCKASGYTFSGSWM

NWVKQRPGKGLEWIGRIYPGDGDTDYSGKFKGR
ATLTADKSSSTAYMRLSSLTSEDSAVYFCARSGYF
NYVPVEDYWGQGTTLSVSS

Antibody K-H(humanized) VHs
Binds to human TCRVf 28

SEQ ID NO

11197

VH -1

QIQLVQSGAEVKKPGASVKVSCKASGYTFSGSW
MNWVRQAPGQGLEWIGRIYPGDGDTDYSGKFKG
RATLTADKSTSTAYMELSSLRSEDTAVYYCARSG
YENYVPVEDYWGQGTTVTVSS

SEQ ID NO

11198

VH -2

QIQLVQSGAEVKKPGSSVKVSCKASGYTESGSWM
NWVRQAPGQGLEWIGRIYPGDGDTDYSGKFKGR

ATLTADKSTSTAYMELSSLRSEDTAVYYCARSGY
FNYVPVEDYWGQGTTVTVSS

SEQ ID NO

11199

VH - 3

EIQLVQSGAEVKKPGESLKISCKASGYTFSGSWM
NWVRQMPGKGLEWIGRIYPGDGDTDYSGKFKGQ
ATLSADKSISTAYLQWSSLKASDTAMYYCARSGY

FNYVPVFDYWGQGTTVTVSS
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SEQID NO: 1200 [VH-4

QIQLVQSGSELKKPGASVKVSCKASGYTFSGSWM
NWVRQAPGQGLEWIGRIYPGDGDTDYSGKFKGR
AVLSADKSVSTAYLQISSLKAEDTAVYYCARSGY
FNYVPVEDYWGQGTTVTVSS

SEQ ID NO: 1201 VH -5

QIQLVQSGSELKKPGASVKVSCKASGYTFSGSWM
NWVRQAPGQGLEWIGRIYPGDGDTDYSGKFKGR

AVLSADKSVSMAYLQISSLKAEDTAVYYCARSGY
FNYVPVEDYWGQGTTVTVSS

SEQID NO: 1202 [VH-6

EIQLVESGGGLVQPGRSLRLSCTASGYTEFSGSWM
NWVRQAPGKGLEWIGRIYPGDGDTDYSGKFKGR
ATLSADKSKSIAYLQMNSLKTEDTAVYYCARSGY

FNYVPVFDYWGQGTTVTVSS

Antibody K-H (humanized) VLs
Binds to human TCRV] 28

SEQID NO: 1203 VL -1

EIVLTQSPATLSLSPGERATLSCSANSTVGYIHWY
QQKPGQAPKLLIYTTSNLASGIPARFSGSGSGTDY
TLTISSLEPEDFAVYFCHQWSFYPTFGQGTKLEIK

SEQID NO: 1204 (VL-2

DIQLTQSPSFLSASVGDRVTITCSANSTVGYIHWY
QQKPGKAPKLLIYTTSNLASGVPSRFSGSGSGTEY
TLTISSLQPEDFATYFCHQWSFYPTFGQGTKLEIK

SEQID NO: 1205 [VL-3

EIVLTQSPATLSLSPGERATLSCSANSTVGYIHWY
QQKPGQAPKLLIYTTSNLASGIPARFSGSGPGTDY
TLTISSLEPEDFAVYFCHQWSFYPTFGQGTKLEIK

SEQID NO: 1206  [VL-4

DIVLTQSPDSLAVSLGERATINCSANSTVGYIHWY
QQKPGQPPKLLIYTTSNLASGVPDRFSGSGSGTDY
TLTISSLQAEDVAVYFCHQWSFYPTFGQGTKLEIK

SEQID NO: 1207 |VL-5

EIVLTQSPDFQSVTPKEKVTITCSANSTVGYIHWY
QQKPDQSPKLLIYTTSNLASGVPSRFSGSGSGTDY
TLTINSLEAEDAATYFCHQWSFYPTFGQGTKLEIK

Antibody L (murine), binds to human TCRVf 4-14-24-3

SEQ ID NO: 1208 |HC CDR1 (Kabat) DYYMY
SEQ ID NO: 1209 |HC CDR?2 (Kabat) TISGGGSYTYSPDSVKG
SEQID NO: 1210 |HC CDR3 (Kabat) ERDIY YGNENAMVY
SEQID NO: 1211 |HC CDRI (Chothia) _ |GFTFSDY

SEQID NO: 1212 |HC CDR2 (Chothia) _ |SGGGSY

SEQ ID NO: 1210 |HC CDR3 (Chothia) __ |ERDIYYGNFNAMVY
SEQID NO: 1213 |HC CDR1 (Combined) |GFTFSDYYMY

SEQ ID NO: 1209 |HC CDR2 (Combined) |[TISGGGSYTYSPDSVKG
SEQID NO: 1210 |HC CDR3(Combined) |ERDIYYGNENAMVY
SEQID NO: 1214 |LC CDRI (Kabat) RASKSVSTSGYSYMH
SEQID NO: 1215 |LC CDR2 (Kabat) LASNLES

SEQID NO: 1216 _ |LC CDR3 (Kabat) QHSRDLPWT
SEQIDNO: 1217 |LC CDRI (Chothia) __ |SKSVSTSGYSY

SEQID NO: 1215 |LC CDR2 (Chothia) __ |LASNLES

SEQID NO: 1216 |LC CDR3 (Chothia) _ |QHSRDLPWT

SEQID NO: 1214 |LC CDRI (Combined) |RASKSVSTSGYSYMH
SEQID NO: 1215 |LC CDR2 (Combined) |LASNLES

SEQ ID NO: 1216 _ |LC CDR3(Combined) |QHSRDLPWT
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SEQID NO: 1218 [VL DIVLTQSPVSLTVSLGQRATISCRASKSVSTSGYSY
MHWYQQKPGQPPKLLIYLASNLESGVPARFSGSG
SGTDFTLNIHPVEEEDAATY YCQHSRDLPWTFGG
GTKLEIK

SEQID NO: 1219  [VH EVQLVESGGGLVKPGGSLKLSCAASGFTFSDYYM

YWVRQTPEKRLEWVATISGGGSYTYSPDSVKGRF
TISRDNAKNNLYLQMSSLRSEDTAMYFCARERDI

YYGNENAMVYWGRGTSVTVSS

Antibody L-H (humanized) VHs
Binds to human TCRVf 4-1,4-24-3

SEQ ID NO: 1220

VH -1

EVQLLESGGGLVQPGGSLRLSCAASGFTFSDYYM
YWVRQAPGKGLEWVATISGGGSYTYSPDSVKGR
FTISRDNSKNTLYLQMNSLRAEDTAVYYCARERD
IYYGNFNAMVYWGRGTLVTVSS

SEQ ID NO: 1221

VH -2

EVQLVESGGGLVQPGGSLRLSCAASGFTFSDYYM
YWVRQAPGKGLEWVATISGGGSYTYSPDSVKGR

FTISRDNAKNSLYLQMNSLRAEDTAVYYCARERD
IYYGNFNAMVYWGRGTLVTVSS

SEQ ID NO: 1222

VH - 3

QVQLVESGGGVVQPGRSLRLSCAASGFTFSDYY
MYWVRQAPGKGLEWVATISGGGSYTYSPDSVK
GRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAR
ERDIYYGNFNAMVYWGRGTLVTVSS

SEQ ID NO: 1223

VH - 4

QVQLVESGGGLVKPGGSLRLSCAASGFTFSDYYM
YWIRQAPGKGLEWVATISGGGSYTYSPDSVKGRF
TISRDNAKNSLYLQMNSLRAEDTAVYYCARERDI
YYGNEFNAMVYWGRGTLVTVSS

Antibody L-H(humanized) VLs
Binds to human TCRVf 4-1,4-24-3

SEQ ID NO: 1224

VL -1

EIVLTQSPGTLSLSPGERATLSCRASKSVSTSGYSY
MHWYQQKPGQAPRLLIYLASNLESGIPDRFSGSGS
GTDFTLTISRLEPEDFAVYYCQHSRDLPWTFGGGT
KVEIK

SEQ ID NO: 1225

VL -2

EIVLTQSPATLSLSPGERATLSCRASKSVSTSGYSY
MHWYQQKPGQAPRLLIYLASNLESGIPARFSGSGS
GTDFTLTISSLEPEDFAVYYCQHSRDLPWTFGGGT
KVEIK

SEQ ID NO: 1226

VL -3

DIQLTQSPSTLSASVGDRVTITCRASKSVSTSGYSY
MHWYQQKPGKAPKLLIYLASNLESGVPSRFSGSG
SGTEFTLTISSLQPDDFATYYCQHSRDLPWTFGGG
TKVEIK

SEQ ID NO: 1227

VL - 4

AIQLTQSPSSLSASVGDRVTITCRASKSVSTSGYSY
MHWYQQKPGKAPKLLIYLASNLESGVPSRFSGSG
SGTDFTLTISSLQPEDFATYYCQHSRDLPWTFGGG
TKVEIK

Antibody M (murine

, binds to human TCRVf 19

SEQ ID NO: 1229

HC CDRI1 (Kabat)

GYFWN

SEQ ID NO: 1230

HC CDR2 (Kabat)

YISYDGSNNYNPSLKN

SEQ ID NO: 1231

HC CDR3 (Kabat)

PSPGTGYAVDY

SEQ ID NO: 1232

HC CDRI1 (Chothia)

GYSITSGY
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SEQ ID NO: 1233 |HC CDR2 (Chothia) _ |]SYDGSN

SEQID NO: 1231 |HC CDR3 (Chothia) _ |PSPGTGYAVDY

SEQ ID NO: 1234 |HC CDR1 (Combined) |GYSITSGYFWN

SEQ ID NO: 1230 |HC CDR2 (Combined) |YISYDGSNNYNPSLKN

SEQID NO: 1231 |HC CDR3(Combined) |PSPGTGYAVDY

SEQ ID NO: 1235 |LC CDRI (Kabat) RSSQSLVHSNGNTYLH

SEQID NO: 1236 |LC CDR2 (Kabat) KVSNRFS

SEQ ID NO: 1237 _ |LC CDR3 (Kabat) SQSTHVPFET

SEQ ID NO: 1238 |LC CDRI (Chothia) __ |SQSLVHSNGNTY

SEQ ID NO: 1236 |LC CDR2 (Chothia) __ |KVSNRFS

SEQ ID NO: 1237 |LC CDR3 (Chothia) __ |SQSTHVPFT

SEQID NO: 1235 |LC CDRI (Combined) |RSSQSLVHSNGNTYLH

SEQ ID NO: 1236 |LC CDR2 (Combined) |KVSNRES

SEQ ID NO: 1237 _ |LC CDR3(Combined) |SQSTHVPFT

SEQID NO: 1239 |VL NVVMTQTPLSLPVSLGDQASISCRSSQSLVHSNGN
TYLHWYLQKPGQSPKFLIYKVSNRFSGVPDRESG
GGSGTEFTLKISRVEAEDLGV YFCSQSTHVPFTEG
SGTKLEIK

SEQID NO: 1240 |[VH NVQLQESGPGLVKPSQSLSLTCSVAGYSITSGYFW

NWIRQFPGNKLEWMGYISYDGSNNYNPSLKNRISI
TRDTSKNQFFLKLNSVTTEDTATYYCASPSPGTGY
AVDYWGQGTSVTVSS

Antibody M-H (humanized) VHs
Binds to human TCRVf 19

SEQID NO: 1241 [VH-1

QVQLQESGPGLVKPSETLSLTCTVSGYSITSGYFW
NWIRQPPGKGLEWIGYISYDGSNNYNPSLKNRVTI
SRDTSKNQFSLKLSSVTAADTAVYYCASPSPGTG
YAVDYWGQGTLVTVSS

SEQID NO: 1242 (VH-2

QVQLQESGPGLVKPSETLSLTCTVSGYSITSGYFW
NWIRQPPGKGLEWIGYISYDGSNNYNPSLKNRVTI
SRDTSKNQFSLKLSSVTAADTAVYYCASPSPGTG
YAVDYWGQGTLVTVSS

SEQID NO: 1243 [VH-3

QVQLVESGGGLVQPGGSLRLSCSVSGYSITSGYF
WNWVRQAPGKGLEWVGYISYDGSNNYNPSLKN
RETISRDTSKNTFYLQMNSLRAEDTAVY YCASPSP
GTGYAVDYWGQGTLVTVSS

Antibody M-H (humanized) VLs
Binds to human TCRVf 19

SEQID NO: 1244 (VL -1

VVMTQSPGTLSLSPGERATLSCRSSQSLVHSNGNT
YLHWYQQKPGQAPRFLIYKVSNRFSGIPDRFSGSG
SGTDFTLTISRLEPEDFAVYFCSQSTHVPFTFGQGT
KLEIK

SEQID NO: 1245 (VL -2

EVVMTQSPATLSLSPGERATLSCRSSQSLVHSNGN
TYLHWYQQKPGQAPRFLIYKVSNRFSGIPARFSGS
GSGTDFTLTISSLEPEDFAVYFCSQSTHVPFTFGQG
TKLEIK

SEQID NO: 1246 [VL-3

EVVMTQSPATLSVSPGERATLSCRSSQSLVHSNGN
TYLHWYQQKPGQAPRFLIYKVSNRFSGIPARFSGS
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GSGTEFTLTISSLQSEDFAVYFCSQSTHVPFTFGQG
TKLEIK

SEQ ID NO: 1247

VL - 4

DVQMTQSPSSLSASVGDRVTITCRSSQSLVHSNGN
TYLHWYQQKPGKAPKFLIYKVSNRFSGVPSRFSG
SGSGTDFTFTISSLQPEDIATYFCSQSTHVPFTFGQ
GTKLEIK

Antibody N(murine), binds to human TCRV 9

SEQ ID NO: 1248  |[HC CDRI1 (Kabat) DYIVH

SEQ ID NO: 1249 HC CDR2 (Kabat) WINTYTGTPTYADDFEG

SEQID NO: 1250  |[HC CDR3 (Kabat) SWRRGIRGIGFDY

SEQ ID NO: 1251  |HC CDRI1 (Chothia) GYTFIDY

SEQ ID NO: 1252  |HC CDR2 (Chothia) NTYTGT

SEQ ID NO: 1250  |HC CDR3 (Chothia) SWRRGIRGIGFDY

SEQ ID NO: 1253  |HC CDR1 (Combined) |GYTFTDYIVH

SEQID NO: 1249  |[HC CDR2 (Combined) [WINTYTGTPTYADDFEG

SEQ ID NO: 1250  |[HC CDR3(Combined) |[SWRRGIRGIGFDY

SEQ ID NO: 1254  |[LC CDRI1 (Kabat) KASKSINKYLA

SEQ ID NO: 1255  |[LC CDR2 (Kabat) DGSTLQS

SEQ ID NO: 1256  |[LC CDR3 (Kabat) QQHNEYPPT

SEQ ID NO: 1257  |LC CDRI1 (Chothia) SKSINKY

SEQ ID NO: 1255  |LC CDR2 (Chothia) DGSTLQS

SEQ ID NO: 1256  |[LC CDR3 (Chothia) QQHNEYPPT

SEQ ID NO: 1254  |LC CDRI1 (Combined) |[KASKSINKYLA

SEQID NO: 1255 [LC CDR2 (Combined) [DGSTLQS

SEQ ID NO: 1256  |LC CDR3(Combined) |QQHNEYPPT

SEQ ID NO: 1258 VL DVQMTQSPYNLAASPGESVSINCKASKSINKYLA
WY QQKPGKPNKLLIYDGSTLQSGIPSRFSGSGSGT
DFTLTIRGLEPEDFGLYYCQQHNEYPPTFGAGTKL
ELK

SEQID NO: 1259 |VH QLQLVQSGPELREPGESVKISCKASGYTFTDYIVH

WVKQAPGKGLKWMGWINTYTGTPTYADDFEGR
FVFSLEASASTANLQISNLKNEDTATYFCARSWRR
GIRGIGFDYWGQGVMVTVSS

Antibody N-H (humanized) VH’s
Binds to human TCRVf 9

SEQ ID NO: 1260

VH - 1

QLQLVQSGAEVKKPGASVKVSCKASGYTFIDYIV
HWVRQAPGQGLEWMGWINTYTGTPTYADDFEG
WVTMTLDASISTAYMELSRLRSDDTAVYYCARS
'WRRGIRGIGFDYWGQGTMVTVSS

SEQ ID NO: 1261

VH -2

QLQLVQSGAEVKKPGASVKVSCKASGYTFTDYIV
HWVRQAPGQGLEWMGWINTYTGTPTYADDFEG
RVIMTLDASTSTAYMELSSLRSEDTAVYYCARS
'WRRGIRGIGFDYWGQGTMVTVSS

SEQ ID NO: 1262

VH -3

QLQLVQSGAEVKKPGASVKVSCKASGYTFIDYIV
HWVRQAPGQRLEWMGWINTYTGTPTYADDFEG
RVTITLDASASTAYMELSSLRSEDMAVYYCARSW
RRGIRGIGFDYWGQGTMVTVSS
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SEQ ID NO:

1263

VH - 4

QLQLVQSGAEVKKPGASVKVSCKASGYTFIDYIV
HWVRQATGQGLEWMGWINTYTGTPTYADDFEG
RVIMTLNASISTAYMELSSLRSEDTAVYYCARSW

RRGIRGIGFDYWGQGTMVTVSS

Antibody N-H (humanized) VL’s
Binds to human TCRVf 9

SEQ ID NO:

1264

VL -1

EVVMTQSPGTLSLSPGERATLSCKASKSINKYLA
WYQQKPGQAPRLLIYDGSTLQSGIPDRFSGSGSGT
DFTLTISRLEPEDFAVY YCQQHNEYPPTFGQGTKL
EIK

SEQ ID NO:

1265

VL -2

EVVMTQSPATLSLSPGERATLSCKASKSINKYLA
WYQQKPGQAPRLLIYDGSTLQSGIPARFSGSGSGT
DFTLTISSLEPEDFAVYYCQQHNEYPPTFGQGTKL
EIK

SEQ ID NO:

1266

VL -3

DVOQMTQSPSSLSASVGDRVTITCKASKSINKYLA
'WYQQKPGKAPKLLIYDGSTLQSGVPSRFSGSGSG
TDFTLTISSLQPEDFATY YCQQHNEYPPTFGQGTK
LEIK

SEQ ID NO:

1267

VL - 4

AVRMTQSPSSFSASTGDRVTITCKASKSINKYLAW
YQQKPGKAPKLLIYDGSTLQSGVPSRFSGSGSGTD
FTLTISCLQSEDFATYYCQQHNEYPPTFGQGTKLEI
K

Antibody O (murine) binds to TRVf 11-2

SEQID NO: 1268 |HC CDRI (Kabat) NYGVH
SEQID NO: 1269 _ |HC CDR?2 (Kabat) VIWSDGSTDYDTAFIS

SEQID NO: 1270 _ |HC CDR3 (Kabat) RAVVADFDY

SEQID NO: 1271 _ |HC CDRI (Chothia) __ |GESLTN

SEQID NO: 1272 |HC CDR?2 (Chothia) __ |VIWSDGSTD

SEQID NO: 1270 |HC CDR3 (Chothia) _ |RAVVADFDY

SEQID NO: 1273 |HC CDRI (combined) |GESLTNYGVH

SEQID NO: 1269 _ |HC CDR2 (combined) |VIWSDGSTDYDTAFIS

SEQID NO: 1270 |HC CDR3 (combined) |RAVVADFDY

SEQID NO: 1274 |VH QVQLKQSGPGLLQPSQSLSITCTVSGFSLTNYGVH

WVRQSPGKGLEWLGVIWSDGSTDYDTAFISRLSIS
KDNSKSQVFFKLNSLQADDTAIYYCARRAVVADF

DYWGQGTTLTVSS
SEQID NO:1275 __ |LC CDRI (Kabat) KASKEVTIFGSISALH

SEQ ID NO:1276 _ |LC CDR?2 (Kabat) NGAKLES

SEQ ID NO: 1277 |LC CDR3 (Kabat) LQNKEVPFT

SEQID NO:1275 _ |LC CDRI (Chothia) KASKEVTIFGSISALH

SEQID NO:1276 __ |LC CDR2 (Chothia) NGAKLES

SEQID NO: 1277 |LC CDR3 (Chothia) LQNKEVPFT

SEQ ID NO:1275 _ |LC CDRI (combined) | KASKEVTIFGSISALH

SEQID NO:1276  |LC CDR2 (combined) | NGAKLES

SEQID NO: 1277  |LC CDR3 (combined) | LQNKEVPFT

SEQID NO: 1278 |[VL DIVLTQSPASLAVSLGQKATISCKASKEVTIFGSIS

ALHWYQQKPGQPPKLIYNGAKLESGVSARFSDS
GSQNRSPFGNQLSFTLTIAPVEADDAATYYCLQN

KEVPFTFGSGTKLEIK
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Antibody O-H (humanized) VL binds to TRVf 11-2

SEQID NO: 1279 [VL-1

DIVLTQSPDSLAVSLGERATINCKASKEVTIFGSIS

ALHWYQQKPGQPPKLLYNGAKLESGVSARFGVP
DRFSRSGSGLDFTLTISSLQAEDVAVYYCLQNKE

VPFTFGQGTKLEIK

SEQID NO: 1280  [VL-2

EIVLTQSPDFQSVTPKEKVTITCKASKEVTIFGSIS
ALHWYQQKPDQSPKLLYNGAKLESGVSARFGVP
SRFSRSGSGLDFTLTINSLEAEDAATYYCLQNKE
VPFTFGQGTKLEIK

SEQ ID NO: 1281 VL-3

AIQLTQSPSSLSASVGDRVTITCKASKEVTIFGSIS
ALHWYQQKPGKAPKLLYNGAKLESGVSARFGV
PSRFSRSGSGLDFTLTISSLQPEDFATYYCLQNKE
VPFTFGQGTKLEIK

SEQID NO: 1282  [VL-4

DIVLTQTPLSLSVTPGQPASISCKASKEVTIFGSIS
ALHWYLQKPGQPPKLLYNGAKLESGVSARFGVP
DREFSRSGSGLDFTLKISRVEAEDVGVYYCLQNKE
VPFTFGQGTKLEIK

Antibody O-H (humanized) VH, binds to TRVf 11-2

SEQID NO: 1283  [VH-1

QVTLKESGPVLVKPTETLTLTCTVSGFSLTNYGV
HWVRQPPGKALEWLGVIWSDGSTDYDTAFISRL
TISKDNSKSQVVLTMTNMDPVDTATYYCARRAV
VADFDYWGQGTTVTVSS

SEQID NO: 1284  [VH-2

QVQLQESGPGLVKPSGTLSLTCAVSGFSLTNYGV
HWVRQPPGKGLEWLGVIWSDGSTDYDTAFISRL
TISKDNSKSQVSLKLSSVTAADTAVYYCARRAV
VADFDYWGQGTTVTVSS

SEQID NO: 1285  [VH-3

QVQLQQSGPGLVKPSQTLSLTCAVSGFSLTNYGV
HWVRQSPSRGLEWLGVIWSDGSTDYDTAFISRLT
INKDNSKSQVSLQLNSVTPEDTAVYYCARRAVV
ADFDYWGQGTTVTVSS

SEQID NO: 1286  [VH-4

EVQLVESGGGLVQPGPSLRLSCTVSGFSLTNYGV
HWVRQAPGKGLEWLGVIWSDGSTDYDTAFISRL
TISKDNSKSIVYLQMNSLKTEDTAVYYCARRAV
VADFDYWGQGTTVTVSS

SEQID NO: 1287  [VH-5

EVQLVQSGAEVKKPGESLRISCKVSGFSLTNYGV
HWVRQMPGKGLEWLGVIWSDGSTDYDTAFISQL
TISKDNSISTVYLQWSSLKASDTAMY YCARRAV
VADFDYWGQGTTVTVSS

IMMUS546 binds to TRBV 2
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Cytokine Molecules and Cytokine Inhibitor Molecules

Cytokines are generally polypeptides that influence cellular activity, for example, through
signal transduction pathways. Accordingly, a cytokine of the multispecific or multifunctional
polypeptide is useful and can be associated with receptor-mediated signaling that transmits a
signal from outside the cell membrane to modulate a response within the cell. Cytokines are
proteinaceous signaling compounds that are mediators of the immune response. They control
many different cellular functions including proliferation, differentiation and cell
survival/apoptosis; cytokines are also involved in several pathophysiological processes including
viral infections and autoimmune diseases. Cytokines are synthesized under various stimuli by a
variety of cells of both the innate (monocytes, macrophages, dendritic cells) and adaptive (T- and
B-cells) immune systems. Cytokines can be classified into two groups: pro- and anti-
inflammatory. Pro-inflammatory cytokines, including IFNy, IL-1, IL-6 and TNF-alpha, are
predominantly derived from the innate immune cells and Th1 cells. Anti-inflammatory
cytokines, including IL-10, IL-4, IL-13 and IL-5, are synthesized from Th2 immune cells.

The present disclosure provides, inter alia, multispecific (e.g., bi-, tri-, quad- specific) or
multifunctional molecules, that include, e.g., are engineered to contain, one or more cytokine
molecules, e.g., immunomodulatory (e.g., proinflammatory) cytokines and variants, e.g.,
functional variants, thereof. Accordingly, in some embodiments, the cytokine molecule is an
interleukin or a variant, e.g., a functional variant thereof. In some embodiments the interleukin is
a proinflammatory interleukin. In some embodiments the interleukin is chosen from interleukin-2
(IL-2), interleukin-12 (IL-12), interleukin-15 (IL-15), interleukin-18 (IL-18), interleukin-21 (IL-
21), interleukin-7 (IL-7), or interferon gamma. In some embodiments, the cytokine molecule is a
proinflammatory cytokine.

In certain embodiments, the cytokine is a single chain cytokine. In certain embodiments,
the cytokine is a multichain cytokine (e.g., the cytokine comprises 2 or more (e.g., 2) polypeptide
chains. An exemplary multichain cytokine is IL-12.

Examples of useful cytokines include, but are not limited to, GM-CSF, IL-1a, IL-1p, IL-2,
IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-10, IL-12, IL-21, IFN-a, IFN-B, IFN-y, MIP-1a, MIP-1§,
TGF-B, TNF-a, and TNFp. In one embodiment the cytokine of the multispecific or
multifunctional polypeptide is a cytokine selected from the group of GM-CSF, IL-2, IL-7, IL-8,

248



10

15

20

25

30

WO 2020/172598 PCT/US2020/019321

IL-10, IL-12, IL-15, IL-21, IEN-q, IFN-y, MIP-1a, MIP-1B and TGF-f. In one embodiment the
cytokine of the i the multispecific or multifunctional polypeptide is a cytokine selected from the
group of IL-2, IL-7, IL-10, IL-12, IL-15, IFN-qa, and IFN-vy. In certain embodiments the cytokine
is mutated to remove N- and/or O-glycosylation sites. Elimination of glycosylation increases
homogeneity of the product obtainable in recombinant production.

In one embodiment, the cytokine of the multispecific or multifunctional polypeptide is IL-
2. In a specific embodiment, the IL-2 cytokine can elicit one or more of the cellular responses
selected from the group consisting of: proliferation in an activated T lymphocyte cell,
differentiation in an activated T lymphocyte cell, cytotoxic T cell (CTL) activity, proliferation in
an activated B cell, differentiation in an activated B cell, proliferation in a natural killer (NK)
cell, differentiation in a NK cell, cytokine secretion by an activated T cell or an NK cell, and
NK/lymphocyte activated killer (LAK) antitumor cytotoxicity. In another particular embodiment
the IL-2 cytokine is a mutant IL-2 cytokine having reduced binding affinity to the .alpha.-subunit
of the IL-2 receptor. Together with the .beta.- and .gamma.-subunits (also known as CD122 and
CD132, respectively), the .alpha.-subunit (also known as CD25) forms the heterotrimeric high-
affinity IL-2 receptor, while the dimeric receptor consisting only of the - and y-subunits is
termed the intermediate-affinity IL-2 receptor. As described in PCT patent application number
PCT/EP2012/051991, which is incorporated herein by reference in its entirety, a mutant IL-2
polypeptide with reduced binding to the .alpha.-subunit of the IL-2 receptor has a reduced ability
to induce IL-2 signaling in regulatory T cells, induces less activation-induced cell death (AICD)
in T cells, and has a reduced toxicity profile in vivo, compared to a wild-type IL-2 polypeptide.
The use of such an cytokine with reduced toxicity is particularly advantageous in a multispecific
or multifunctional polypeptide according to the invention, having a long serum half-life due to
the presence of an Fc domain. In one embodiment, the mutant IL-2 cytokine of the multispecific
or multifunctional polypeptide according to the invention comprises at least one amino acid
mutation that reduces or abolishes the affinity of the mutant IL-2 cytokine to the .alpha.-subunit
of the IL-2 receptor (CD25) but preserves the affinity of the mutant IL-2 cytokine to the
intermediate-affinity IL-2 receptor (consisting of the [ and y subunits of the IL-2 receptor),
compared to the non-mutated IL-2 cytokine. In one embodiment the one or more amino acid

mutations are amino acid substitutions. In a specific embodiment, the mutant IL-2 cytokine
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comprises one, two or three amino acid substitutions at one, two or three position(s) selected
from the positions corresponding to residue 42, 45, and 72 of human IL-2. In a more specific
embodiment, the mutant IL-2 cytokine comprises three amino acid substitutions at the positions
corresponding to residue 42, 45 and 72 of human IL-2. In an even more specific embodiment, the
mutant IL-2 cytokine is human IL-2 comprising the amino acid substitutions F42A, Y45A and
L72G. In one embodiment the mutant IL-2 cytokine additionally comprises an amino acid
mutation at a position corresponding to position 3 of human IL-2, which eliminates the O-
glycosylation site of IL-2. Particularly, said additional amino acid mutation is an amino acid
substitution replacing a threonine residue by an alanine residue. A particular mutant 1L-2
cytokine useful in the invention comprises four amino acid substitutions at positions
corresponding to residues 3, 42, 45 and 72 of human IL-2. Specific amino acid substitutions are
T3A, F42A, YA5A and L72G. As demonstrated in PCT patent application number
PCT/EP2012/051991 and in the appended Examples, said quadruple mutant IL-2 polypeptide
(IL-2 gm) exhibits no detectable binding to CD25, reduced ability to induce apoptosis in T cells,
reduced ability to induce IL-2 signaling in T.sub.reg cells, and a reduced toxicity profile in vivo.
However, it retains ability to activate IL-2 signaling in effector cells, to induce proliferation of
effector cells, and to generate IFN-y as a secondary cytokine by NK cells.

The IL-2 or mutant IL-2 cytokine according to any of the above embodiments may
comprise additional mutations that provide further advantages such as increased expression or
stability. For example, the cysteine at position 125 may be replaced with a neutral amino acid
such as alanine, to avoid the formation of disulfide-bridged IL-2 dimers. Thus, in certain
embodiments the IL-2 or mutant IL-2 cytokine of the multispecific or multifunctional
polypeptide according to the invention comprises an additional amino acid mutation at a position
corresponding to residue 125 of human IL-2. In one embodiment said additional amino acid
mutation is the amino acid substitution C125A.

In a specific embodiment the IL-2 cytokine of the multispecific or multifunctional
polypeptide comprises the polypeptide sequence of SEQ ID NO: 7227
[APTSSSTKKTQLQLEHLLLDLQMILNGINN
YKNPKLTRMLTFKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHL
RPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFAQSIISTLT]. In another
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specific embodiment the IL-2 cytokine of the multispecific or multifunctional polypeptide
comprises the polypeptide sequence of SEQ ID NO: 7228 [APASSSTKKT QLQLEHLLLD
LOMILNGINN YKNPKLTRMLTAKFAMPKKATELKHLQCLE
EELKPLEEVLNGAQSKNFHL RPRDLISNIN
VIVLELKGSETTEMCEYADETATIVEFLNRWITFAQSIISTLT].

In another embodiment the cytokine of the multispecific or multifunctional polypeptide is
IL-12. In a specific embodiment said IL.-12 cytokine is a single chain IL-12 cytokine. In an even
more specific embodiment the single chain IL-12 cytokine comprises the polypeptide sequence
of SEQ ID NO: 7229
[IWELKKDVYVVELDWYPDAPGEMVVLTCDTPEEDGITWTLDQSSEVLGSGKTLTIQVK
EFGDAGQYTCHKGGEVLSHSLLLLHKKEDGIWSTDILKDQKEPKNKTFLRCEAKNYSGR
FTICWWLTTISTDLTESVKSSRGSSDPQGVTCGAATLSAERVRGDNKEYEYSVECQEDSA
CPAAEESLPIEVMVDAVHKLKYENYTSSFFIRDIIKPDPPKNLQLKPLKNSRQVEVSWEY
PDTWSTPHSYFSLTFCVQVQGKSKREKKDRVFTDKTSATVICRKNASISVRAQDRYYSS
SWSEWASVPCSGGGGSGGGGSGGGGSRNLPVATPDPGMFPCLHHSQNLLRAVSNMLQ
KARQTLEFYPCTSEEIDHEDITKDKTSTVEACLPLELTKNESCLNSRETSFITNGSCLASRK
TSFMMALCLSSIYEDLKMYQVEFKTMNAKLLMDPKRQIFLDQNMLAVIDELMQALNFN
SETVPQKSSLEEPDFYKTKIKLCILLHAFRIRAVTIDRVMSYLNAS]. In one embodiment,
the IL-12 cytokine can elicit one or more of the cellular responses selected from the group
consisting of: proliferation in a NK cell, differentiation in a NK cell, proliferation in a T cell, and
differentiation in a T cell.

In another embodiment the cytokine of the multispecific or multifunctional polypeptide is
IL-10. In a specific embodiment said IL-10 cytokine is a single chain IL-10 cytokine. In an even
more specific embodiment the single chain IL-10 cytokine comprises the polypeptide sequence
of SEQ ID NO: 7230
[SPGQGTQSENSCTHFPGNLPNMLRDLRDAFSRVKTFFQMKDQLDNLLLKESLLEDFKG
YLGCQALSEMIQFYLEEVMPQAENQDPDIKAHVNSLGENLKTLRLRLRRCHRFLPCENK
SKAVEQVKNAFNKLQEKGIYKAMSEFDIFINYIEAYMTMKIRNGGGGSGGGGSGGGGS
GGGGSSPGQGTQSENSCTHFPGNLPNMLRDLRDAFSRVKTFFQMKDQLDNLLLKESLLE
DFKGYLGCQALSEMIQFYLEEVMPQAENQDPDIKAHVNSLGENLKTLRLRLRRCHRFLP
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CENKSKAVEQVKNAFNKLQEKGIYKAMSEFDIFINYIEAYMTMKIRN]. In another
specific embodiment the IL-10 cytokine is a monomeric IL-10 cytokine. In a more specific
embodiment the monomeric IL-10 cytokine comprises the polypeptide sequence of SEQ ID NO:
7231
[SPGQGTQSENSCTHFPGNLPNMLRDLRDAFSRVKTFFQMKDQLDNLLLKESLLEDFKG
YLGCQALSEMIQFYLEEVMPQAENQDPDIKAHVNSLGENLKTLRLRLRRCHRFLPCENG
GGSGGKSKAVEQVKNAFNKLQEKGIYKAMSEFDIFINYIEAYMTMKIRN]. In one
embodiment, the IL-10 cytokine can elicit one or more of the cellular responses selected from the
group consisting of: inhibition of cytokine secretion, inhibition of antigen presentation by
antigen presenting cells, reduction of oxygen radical release, and inhibition of T cell
proliferation. A multispecific or multifunctional polypeptide according to the invention wherein
the cytokine is IL-10 is particularly useful for downregulation of inflammation, e.g. in the
treatment of an inflammatory disorder.

In another embodiment, the cytokine of the multispecific or multifunctional polypeptide is
IL-15. In a specific embodiment said IL-15 cytokine is a mutant IL-15 cytokine having reduced
binding affinity to the a-subunit of the IL-15 receptor. Without wishing to be bound by theory, a
mutant IL-15 polypeptide with reduced binding to the .alpha.-subunit of the IL-15 receptor has a
reduced ability to bind to fibroblasts throughout the body, resulting in improved
pharmacokinetics and toxicity profile, compared to a wild-type IL-15 polypeptide. The use of an
cytokine with reduced toxicity, such as the described mutant IL-2 and mutant IL-15 effector
moieties, is particularly advantageous in a multispecific or multifunctional polypeptide according
to the invention, having a long serum half-life due to the presence of an Fc domain. In one
embodiment the mutant IL-15 cytokine of the multispecific or multifunctional polypeptide
according to the invention comprises at least one amino acid mutation that reduces or abolishes
the affinity of the mutant IL-15 cytokine to the .alpha.-subunit of the IL-15 receptor but
preserves the affinity of the mutant IL-15 cytokine to the intermediate-affinity 1L-15/IL-2
receptor (consisting of the .beta.- and .gamma.-subunits of the IL-15/IL-2 receptor), compared to
the non-mutated IL-15 cytokine. In one embodiment the amino acid mutation is an amino acid
substitution. In a specific embodiment, the mutant IL-15 cytokine comprises an amino acid

substitution at the position corresponding to residue 53 of human IL-15. In a more specific
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embodiment, the mutant IL-15 cytokine is human IL-15 comprising the amino acid substitution
E53A. In one embodiment the mutant IL-15 cytokine additionally comprises an amino acid
mutation at a position corresponding to position 79 of human IL-15, which eliminates the N-
glycosylation site of IL-15. Particularly, said additional amino acid mutation is an amino acid
substitution replacing an asparagine residue by an alanine residue. In an even more specific
embodiment the IL-15 cytokine comprises the polypeptide sequence of SEQ ID NO: 7232
[NWVNVISDLKKIEDLIQSMHIDATLYTESDVHPSCKVTAMKCFLLELQVISLASGDASIH
DTVENLIILANNSLSSNGAVTESGCKECEELEEKNIKEFLQSFVHIVQMFINTS]. In one
embodiment, the IL-15 cytokine can elicit one or more of the cellular responses selected from the
group consisting of: proliferation in an activated T lymphocyte cell, differentiation in an
activated T lymphocyte cell, cytotoxic T cell (CTL) activity, proliferation in an activated B cell,
differentiation in an activated B cell, proliferation in a natural killer (NK) cell, differentiation in
a NK cell, cytokine secretion by an activated T cell or an NK cell, and NK/lymphocyte activated
killer (LAK) antitumor cytotoxicity.

Mutant cytokine molecules useful as effector moieties in the multispecific or
multifunctional polypeptide can be prepared by deletion, substitution, insertion or modification
using genetic or chemical methods well known in the art. Genetic methods may include site-
specific mutagenesis of the encoding DNA sequence, PCR, gene synthesis, and the like. The
correct nucleotide changes can be verified for example by sequencing. Substitution or insertion
may involve natural as well as non-natural amino acid residues. Amino acid modification
includes well known methods of chemical modification such as the addition or removal of
glycosylation sites or carbohydrate attachments, and the like.

In one embodiment, the cytokine, particularly a single-chain cytokine, of the multispecific
or multifunctional polypeptide is GM-CSF. In a specific embodiment, the GM-CSF cytokine can
elicit proliferation and/or differentiation in a granulocyte, a monocyte or a dendritic cell. In one
embodiment, the cytokine, particularly a single-chain cytokine, of the multispecific or
multifunctional polypeptide is IFN-a. In a specific embodiment, the IFN-a. cytokine can elicit
one or more of the cellular responses selected from the group consisting of: inhibiting viral
replication in a virus-infected cell, and upregulating the expression of major histocompatibility

complex I (MHC I). In another specific embodiment, the IFN-a cytokine can inhibit proliferation

253



10

15

20

25

WO 2020/172598 PCT/US2020/019321

in a tumor cell. In one embodiment the cytokine, particularly a single-chain cytokine, of the
multispecific or multifunctional polypeptide is IFNy. In a specific embodiment, the IFN-y
cytokine can elicit one or more of the cellular responses selected from the group of: increased
macrophage activity, increased expression of MHC molecules, and increased NK cell activity. In
one embodiment the cytokine, particularly a single-chain cytokine, of the multispecific or
multifunctional polypeptide is IL-7. In a specific embodiment, the IL-7 cytokine can elicit
proliferation of T and/or B lymphocytes. In one embodiment, the cytokine, particularly a single-
chain cytokine, of the multispecific or multifunctional polypeptide is IL-8. In a specific
embodiment, the IL-8 cytokine can elicit chemotaxis in neutrophils. In one embodiment, the
cytokine, particularly a single-chain cytokine, of the multispecific or multifunctional
polypeptide, is MIP-1a. In a specific embodiment, the MIP-1a cytokine can elicit chemotaxis in
monocytes and T lymphocyte cells. In one embodiment, the cytokine, particularly a single-chain
cytokine, of the multispecific or multifunctional polypeptide is MIP-1p. In a specific
embodiment, the MIP-1f cytokine can elicit chemotaxis in monocytes and T lymphocyte cells.
In one embodiment, the cytokine, particularly a single-chain cytokine, of the multispecific or
multifunctional polypeptide is TGF-p. In a specific embodiment, the TGF-f cytokine can elicit
one or more of the cellular responses selected from the group consisting of: chemotaxis in
monocytes, chemotaxis in macrophages, upregulation of IL-1 expression in activated
macrophages, and upregulation of IgA expression in activated B cells.

In one embodiment, the multispecific or multifunctional polypeptide of the invention binds
to an cytokine receptor with a dissociation constant (Kp) that is at least about 1, 1.5, 2, 2.5, 3,
35,4,45,5,55,6,6.5,7,7.5,8,8.5,9, 9.5 or 10 times greater than that for a control cytokine.
In another embodiment, the multispecific or multifunctional polypeptide binds to an cytokine
receptor with a Kp that is at least 2, 3,4, 5, 6,7, 8, 9, or 10 times greater than that for a
corresponding multispecific or multifunctional polypeptide comprising two or more effector
moieties. In another embodiment, the multispecific or multifunctional polypeptide binds to an
cytokine receptor with a dissociation constant Kp that is about 10 times greater than that for a
corresponding the multispecific or multifunctional polypeptide comprising two or more

cytokines.
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In some embodiments, the multispecific molecules disclosed herein include a cytokine
molecule. In embodiments, the cytokine molecule includes a full length, a fragment or a variant
of a cytokine; a cytokine receptor domain, e.g., a cytokine receptor dimerizing domain; or an
agonist of a cytokine receptor, e.g., an antibody molecule (e.g., an agonistic antibody) to a
cytokine receptor.

In some embodiments the cytokine molecule is chosen from IL-2, IL-12, IL-15, IL-18,
IL-7, IL-21, or interferon gamma, or a fragment or variant thereof, or a combination of any of the
aforesaid cytokines. The cytokine molecule can be a monomer or a dimer. In embodiments, the
cytokine molecule can further include a cytokine receptor dimerizing domain.

In other embodiments, the cytokine molecule is an agonist of a cytokine receptor, e.g., an
antibody molecule (e.g., an agonistic antibody) to a cytokine receptor chosen from an IL-15Ra or
IL-21R.

In one embodiment, the cytokine molecule is IL-15, e.g., human IL-15 (e.g., comprising
the amino acid sequence:
NWVNVISDLKKIEDLIQSMHIDATLYTESDVHPSCKVTAMKCFLLELQVISLESGDASIH
DTVENLIILANNSLSSNGNVTESGCKECEELEEKNIKEFLQSFVHIVQMFINTS (SEQ ID
NO: 7017), a fragment thereof, or an amino acid sequence substantially identical thereto (e.g.,
95% to 99.9% identical thereto, or having at least one amino acid alteration, but not more than
five, ten or fifteen alterations (e.g., substitutions, deletions, or insertions, e.g., conservative
substitutions) to the amino acid sequence of SEQ ID NO: 7017.

In some embodiments, the cytokine molecule comprises a receptor dimerizing domain,
e.g., an IL15Ralpha dimerizing domain. In one embodiment, the IL15Ralpha dimerizing domain
comprises the amino acid sequence:
MAPRRARGCRTLGLPALLLLLLLRPPATRGITCPPPMSVEHADIWVKSYSLYSRERYICN
SGFKRKAGTSSLTECVL (SEQ ID NO: 7018), a fragment thereof, or an amino acid sequence
substantially identical thereto (e.g., 95% to 99.9% identical thereto, or having at least one amino
acid alteration, but not more than five, ten or fifteen alterations (e.g., substitutions, deletions, or
insertions, e.g., conservative substitutions) to the amino acid sequence of SEQ ID NO: 7018. In
some embodiments, the cytokine molecule (e.g., IL-15) and the receptor dimerizing domain

(e.g., an IL15Ralpha dimerizing domain) of the multispecific molecule are covalently linked,
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e.g., via a linker (e.g., a Gly-Ser linker, e.g., a linker comprising the amino acid sequence
SGGSGGGGSGGGSGGGGSLQ (SEQ ID NO: 7019). In other embodiments, the cytokine
molecule (e.g., IL-15) and the receptor dimerizing domain (e.g., an IL15Ralpha dimerizing
domain) of the multispecific molecule are not covalently linked, e.g., are non-covalently
associated.

In other embodiments, the cytokine molecule is IL-2, e.g., human IL-2 (e.g., comprising
the amino acid sequence:
APTSSSTKKTQLQLEHLLLDLQMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLQCL
EEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEY ADETATIVEFLNR
WITFCQSIISTLT (SEQ ID NO: 7020), a fragment thereof, or an amino acid sequence
substantially identical thereto (e.g., 95% to 99.9% identical thereto, or having at least one amino
acid alteration, but not more than five, ten or fifteen alterations (e.g., substitutions, deletions, or
insertions, e.g., conservative substitutions) to the amino acid sequence of SEQ ID NO: 7020).

In other embodiments, the cytokine molecule is IL-18, e.g., human IL-18 (e.g.,
comprising the amino acid sequence:
YFGKLESKLSVIRNLNDQVLFIDQGNRPLFEDMTDSDCRDNAPRTIFIISMYKDSQPRGM
AVTISVKCEKISTLSCENKIISFKEMNPPDNIKDTKSDIIFFQRSVPGHDNKMQFESSSY
EGYFLACEKERDLFKLILKKEDELGDRSIMFTVQNED (SEQ ID NO: 7021), a fragment
thereof, or an amino acid sequence substantially identical thereto (e.g., 95% to 99.9% identical
thereto, or having at least one amino acid alteration, but not more than five, ten or fifteen
alterations (e.g., substitutions, deletions, or insertions, e.g., conservative substitutions) to the
amino acid sequence of SEQ ID NO: 7021).

In other embodiments, the cytokine molecule is IL-21, e.g., human IL-21 (e.g.,
comprising the amino acid sequence:

QGQDRHMIRMRQLIDIVDQLKNY VNDLVPEFLPAPEDVETNCEWSAFSCFQKAQLKSA
NTGNNERIINVSIKKLKRKPPSTNAGRRQKHRLTCPSCDSYEKKPPKEFLERFKSLLQKMI
HQHLSSRTHGSEDS (SEQ ID NO: 7022), a fragment thereof, or an amino acid sequence
substantially identical thereto (e.g., 95% to 99.9% identical thereto, or having at least one amino
acid alteration, but not more than five, ten or fifteen alterations (e.g., substitutions, deletions, or

insertions, e.g., conservative substitutions) to the amino acid sequence of SEQ ID NO: 7022).
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In yet other embodiments, the cytokine molecule is interferon gamma, e.g., human
interferon gamma (e.g., comprising the amino acid sequence:
QDPYVKEAENLKKYFNAGHSDVADNGTLFLGILKNWKEESDRKIMQSQIVSFYFKLFK
NFKDDQSIQKSVETIKEDMNVKFENSNKKKRDDFEKLTNYSVTDLNVQRKAIHELIQVM
AELSPAAKTGKRKRSQMLEFRG (SEQ ID NO: 7023), a fragment thereof, or an amino acid
sequence substantially identical thereto (e.g., 95% to 99.9% identical thereto, or having at least
one amino acid alteration, but not more than five, ten or fifteen alterations (e.g., substitutions,
deletions, or insertions, e.g., conservative substitutions) to the amino acid sequence of SEQ ID

NO: 7023).

TGF-beta Inhibitors
The present disclosure further provides, inter alia, multispecific (e.g., bi-, tri-, quad-

specific) or multifunctional molecules, that include, e.g., are engineered to contain, one or more
cytokine inhibitor molecules, e.g., inhibitors of immunomodulatory (e.g., proinflammatory)
cytokines and variants, e.g., functional variants, thereof. Accordingly, in some embodiments, the
cytokine inhibitor molecule is a TGF-beta inhibitor. In some embodiments, the TGF-beta
inhibitor binds to and inhibits TGF-beta, e.g., reduces the activity of TGF-beta. In some
embodiments, the TGF-beta inhibitor inhibits (e.g., reduces the activity of) TGF-beta 1. In some
embodiments, the TGF-beta inhibitor inhibits (e.g., reduces the activity of) TGF-beta 2. In some
embodiments, the TGF-beta inhibitor inhibits (e.g., reduces the activity of) TGF-beta 3. In some
embodiments, the TGF-beta inhibitor inhibits (e.g., reduces the activity of) TGF-beta 1 and TGF-
beta 3. In some embodiments, the TGF-beta inhibitor inhibits (e.g., reduces the activity of) TGF-
beta 1, TGF-beta 2, and TGF-beta 3.

In some embodiments, the TGF-beta inhibitor comprises a portion of a TGF-beta receptor
(e.g., an extracellular domain of a TGF-beta receptor) that is capable of inhibiting (e.g., reducing
the activity of) TGF-beta, or functional fragment or variant thereof. In some embodiments, the
TGF-beta inhibitor comprises a TGFBR1 polypeptide (e.g., an extracellular domain of TGFBR1
or functional variant thereof). In some embodiments, the TGF-beta inhibitor comprises a
TGFBR?2 polypeptide (e.g., an extracellular domain of TGFBR2 or functional variant thereof).
In some embodiments, the TGF-beta inhibitor comprises a TGFBR3 polypeptide (e.g., an

257



10

15

20

25

30

WO 2020/172598 PCT/US2020/019321

extracellular domain of TGFBR3 or functional variant thereof). In some embodiments, the TGF-
beta inhibitor comprises a TGFBR1 polypeptide (e.g., an extracellular domain of TGFBR1 or
functional variant thereof) and a TGFBR2 polypeptide (e.g., an extracellular domain of TGFBR2
or functional variant thereof). In some embodiments, the TGF-beta inhibitor comprises a
TGFBR1 polypeptide (e.g., an extracellular domain of TGFBR1 or functional variant thereof)
and a TGFBR3 polypeptide (e.g., an extracellular domain of TGFBR3 or functional variant
thereof). In some embodiments, the TGF-beta inhibitor comprises a TGFBR2 polypeptide (e.g.,
an extracellular domain of TGFBR2 or functional variant thereof) and a TGFBR3 polypeptide
(e.g., an extracellular domain of TGFBR3 or functional variant thereof).

Exemplary TGF-beta receptor polypeptides that can be used as TGF-beta inhibitors have
been disclosed in US8993524, US9676863, US8658135, US20150056199, US20070184052, and
WO02017037634, all of which are herein incorporated by reference in their entirety.

In some embodiments, the TGF-beta inhibitor comprises an extracellular domain of
TGFBR1 or a sequence substantially identical thereto (e.g., a sequence that is at least 80%, 85%,
90%, or 95% identical thereto). In some embodiments, the TGF-beta inhibitor comprises an
extracellular domain of SEQ ID NO: 7257, or a sequence substantially identical thereto (e.g., a
sequence that is at least 80%, 85%, 90%, or 95% identical thereto). In some embodiments, the
TGEF-beta inhibitor comprises an extracellular domain of SEQ ID NO: 7258, or a sequence
substantially identical thereto (e.g., a sequence that is at least 80%, 85%, 90%, or 95% identical
thereto). In some embodiments, the TGF-beta inhibitor comprises an extracellular domain of
SEQ ID NO: 7259, or a sequence substantially identical thereto (e.g., a sequence that is at least
80%, 85%, 90%, or 95% identical thereto). In some embodiments, the TGF-beta inhibitor
comprises the amino acid sequence of SEQ ID NO: 7266, or a sequence substantially identical
thereto (e.g., a sequence that is at least 80%, 85%, 90%, or 95% identical thereto). In some
embodiments, the TGF-beta inhibitor comprises the amino acid sequence of SEQ ID NO: 7267,
or a sequence substantially identical thereto (e.g., a sequence that is at least 80%, 85%, 90%, or
95% identical thereto).

In some embodiments, the TGF-beta inhibitor comprises an extracellular domain of
TGFBR?2 or a sequence substantially identical thereto (e.g., a sequence that is at least 80%, 85%,

90%, or 95% identical thereto). In some embodiments, the TGF-beta inhibitor comprises an
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extracellular domain of SEQ ID NO: 7260, or a sequence substantially identical thereto (e.g., a
sequence that is at least 80%, 85%, 90%, or 95% identical thereto). In some embodiments, the
TGF-beta inhibitor comprises an extracellular domain of SEQ ID NO: 7261, or a sequence
substantially identical thereto (e.g., a sequence that is at least 80%, 85%, 90%, or 95% identical
thereto). In some embodiments, the TGF-beta inhibitor comprises the amino acid sequence of
SEQ ID NO: 7262, or a sequence substantially identical thereto (e.g., a sequence that is at least
80%, 85%, 90%, or 95% identical thereto). In some embodiments, the TGF-beta inhibitor
comprises the amino acid sequence of SEQ ID NO: 7263, or a sequence substantially identical
thereto (e.g., a sequence that is at least 80%, 85%, 90%, or 95% identical thereto). In some
embodiments, the TGF-beta inhibitor comprises the amino acid sequence of SEQ ID NO: 7264,
or a sequence substantially identical thereto (e.g., a sequence that is at least 80%, 85%, 90%, or
95% identical thereto). In some embodiments, the TGF-beta inhibitor comprises the amino acid
sequence of SEQ ID NO: 7265, or a sequence substantially identical thereto (e.g., a sequence
that is at least 80%, 85%, 90%, or 95% identical thereto).

In some embodiments, the TGF-beta inhibitor comprises an extracellular domain of
TGFBR3 or a sequence substantially identical thereto (e.g., a sequence that is at least 80%, 85%,
90%, or 95% identical thereto). In some embodiments, the TGF-beta inhibitor comprises an
extracellular domain of SEQ ID NO: 7268, or a sequence substantially identical thereto (e.g., a
sequence that is at least 80%, 85%, 90%, or 95% identical thereto). In some embodiments, the
TGF-beta inhibitor comprises an extracellular domain of SEQ ID NO: 7269, or a sequence
substantially identical thereto (e.g., a sequence that is at least 80%, 85%, 90%, or 95% identical
thereto). In some embodiments, the TGF-beta inhibitor comprises the amino acid sequence of
SEQ ID NO: 7270, or a sequence substantially identical thereto (e.g., a sequence that is at least
80%, 85%, 90%, or 95% identical thereto).

In some embodiments, the TGF-beta inhibitor comprises no more than one TGF-beta
receptor extracellular domain. In some embodiments, the TGF-beta inhibitor comprises two or
more (e.g., two, three, four, five, or more) TGF-beta receptor extracellular domains, linked

together, e.g., via a linker.
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Table 16. Exemplary amino acid sequences of TGF-beta polypeptides or TGF-beta receptor

Amino acid sequence

MPPSGLRLLLLLLPLLWLLVLTPGRPAAGLSTCKTIDMELVKRKRIE
AIRGQILSKLRLASPPSQGEVPPGPLPEAVLALYNSTRDRVAGESAEP
EPEPEADYYAKEVTRVLMVETHNEIYDKFKQSTHSIYMFFNTSELRE
AVPEPVLLSRAELRLLRLKLKVEQHVELYQKYSNNSWRYLSNRLLA
PSDSPEWLSFDVTGVVRQWLSRGGEIEGFRLSAHCSCDSRDNTLQV
DINGFTTGRRGDLATIHGMNRPFLLLMATPLERAQHLQSSRHRRAL
DTNYCFSSTEKNCCVRQLYIDFRKDLGWKWIHEPKGYHANFCLGP
CPYIWSLDTQYSKVLALYNQHNPGASAAPCCVPQALEPLPIVYYVG
RKPKVEQLSNMIVRSCKCS

LSTCKTIDMELVKRKRIEAIRGQILSKLRLASPPSQGEVPPGPLPEAV
LALYNSTRDRVAGESAEPEPEPEADYYAKEVTRVLMVETHNEIYDK
FKQSTHSIYMFFNTSELREAVPEPVLLSRAELRLLRLKLKVEQHVEL
YQKYSNNSWRYLSNRLLAPSDSPEWLSFDVTGVVRQWLSRGGEIE
GFRLSAHCSCDSRDNTLQVDINGFTTGRRGDLATIHGMNRPFLLLM
ATPLERAQHLQSSRHRRALDTNYCFSSTEKNCCVRQLYIDFRKDLG
WKWIHEPKGYHANFCLGPCPYIWSLDTQYSKVLALYNQHNPGASA
APCCVPQALEPLPIVYYVGRKPKVEQLSNMIVRSCKCS

MHYCVLSAFLILHLVTVALSLSTCSTLDMDQFMRKRIEAIRGQILSK
LKLTSPPEDYPEPEEVPPEVISIYNSTRDLLQEKASRRAAACERERSD
EEYYAKEVYKIDMPPFFPSENAIPPTFYRPYFRIVRFDVSAMEKNAS
NLVKAEFRVFRLQNPKARVPEQRIELYQILKSKDLTSPTQRYIDSKV
VKTRAEGEWLSFDVTDAVHEWLHHKDRNLGFKISLHCPCCTFVPS
NNYIIPNKSEELEARFAGIDGTSTYTSGDQKTIKSTRKKNSGKTPHLL
LMLLPSYRLESQQTNRRKKRALDAAYCFRNVQDNCCLRPLYIDFKR
DLGWKWIHEPKGYNANFCAGACPYLWSSDTQHSRVLSLYNTINPE
ASASPCCVSQDLEPLTILY YIGKTPKIEQLSNMIVKSCKCS

LSTCSTLDMDQFMRKRIEAIRGQILSKLKLTSPPEDYPEPEEVPPEVIS
IYNSTRDLLQEKASRRAAACERERSDEEY YAKEVYKIDMPPFFPSEN
AIPPTFYRPYFRIVRFDVSAMEKNASNLVKAEFRVFRLQNPKARVPE
QRIELYQILKSKDLTSPTQRYIDSKVVKTRAEGEWLSFDVTDAVHE
WLHHKDRNLGFKISLHCPCCTFVPSNNYIIPNKSEELEARFAGIDGTS
TYTSGDQKTIKSTRKKNSGKTPHLLLMLLPSYRLESQQTNRRKKRA
LDAAYCFRNVQDNCCLRPLYIDFKRDLGWKWIHEPKGYNANFCAG
ACPYLWSSDTQHSRVLSLYNTINPEASASPCCVSQDLEPLTILY YIGK
TPKIEQLSNMIVKSCKCS

polypeptides
SEQID | Description
NO
SEQ ID Immature
NO: human
7254 TGF-beta 1
(PO1137-1)
SEQ ID Human
NO: TGF-beta 1
7271 (P0O1137-1)
SEQ ID Immature
NO: human
7255 TGF-beta 2
(P61812-1)
SEQID Human
NO: TGF-beta 2
7272 P61812-1)
SEQ ID Immature
NO: human
7256

MKMHLQRALVVLALLNFATVSLSLSTCTTLDFGHIKKKRVEAIRGQ
ILSKLRLTSPPEPTVMTHVPYQVLALYNSTRELLEEMHGEREEGCTQ
ENTESEYYAKEIHKFDMIQGLAEHNELAVCPKGITSKVFRENVSSVE
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TGF-beta 3
(P10600-1)

KNRTNLFRAEFRVLRVPNPSSKRNEQRIELFQILRPDEHIAKQRYIGG
KNLPTRGTAEWLSFDVTDTVREWLLRRESNLGLEISIHCPCHTFQPN
GDILENIHEVMEIKFKGVDNEDDHGRGDLGRLKKQKDHHNPHLIL
MMIPPHRLDNPGQGGQRKKRALDTNYCFRNLEENCCVRPLYIDFRQ
DLGWKWVHEPKGYYANFCSGPCPYLRSADTTHSTVLGLYNTLNPE
ASASPCCVPQDLEPLTILYYVGRTPKVEQLSNMVVKSCKCS

SEQ ID
NO:
7273

Human
TGF-beta 3
(P10600-1)

LSTCTTLDFGHIKKKRVEAIRGQILSKLRLTSPPEPTVMTHVPYQVL
ALYNSTRELLEEMHGEREEGCTQENTESEY YAKEIHKFDMIQGLAE
HNELAVCPKGITSKVFRENVSSVEKNRTNLFRAEFRVLRVPNPSSKR
NEQRIELFQILRPDEHIAKQRYIGGKNLPTRGTAEWLSFDVTDTVRE
WLLRRESNLGLEISIHCPCHTFQPNGDILENIHEVMEIKFKGVDNED
DHGRGDLGRLKKQKDHHNPHLILMMIPPHRLDNPGQGGQRKKRAL
DTNYCFRNLEENCCVRPLYIDFRQDLGWKWVHEPKGY YANFCSGP
CPYLRSADTTHSTVLGLYNTLNPEASASPCCVPQDLEPLTILYYVGR
TPKVEQLSNMVVKSCKCS

SEQ ID
NO:
7257

Immature
human
TGFBRI1
isoform 1
(P36897-1)

MEAAVAAPRPRLLLLVLAAAAAAAAALLPGATALQCFCHLCTKDN
FTCVTDGLCFVSVTETTDKVIHNSMCIAEIDLIPRDRPFVCAPSSKTG
SVITTYCCNQDHCNKIELPTTVKSSPGLGPVELAAVIAGPVCFVCISL
MLMVYICHNRTVIHHRVPNEEDPSLDRPFISEGTTLKDLIYDMTTSG
SGSGLPLLVQRTIARTIVLQESIGKGRFGEVWRGKWRGEEVAVKIFS
SREERSWFREAEIYQTVMLRHENILGFIAADNKDNGTWTQLWLVSD
YHEHGSLFDYLNRYTVTVEGMIKLALSTASGLAHLHMEIVGTQGKP
AIAHRDLKSKNILVKKNGTCCIADLGLAVRHDSATDTIDIAPNHRVG
TKRYMAPEVLDDSINMKHFESFKRADIY AMGLVFWEIARRCSIGGI
HEDYQLPYYDLVPSDPSVEEMRKVVCEQKLRPNIPNRWQSCEALR
VMAKIMRECWYANGAARLTALRIKKTLSQLSQQEGIKM

SEQ ID
NO:
7274

Human
TGFBRI1
isoform 1
(P36897-1)

LQCFCHLCTKDNFTCVTDGLCFVSVTETTDK VIHNSMCIAEIDLIPR
DRPFVCAPSSKTGSVTTTYCCNQDHCNKIELPTTVKSSPGLGPVELA
AVIAGPVCFVCISLMLMYV YICHNRTVIHHRVPNEEDPSLDRPFISEGT
TLKDLIYDMTTSGSGSGLPLLVQRTIARTIVLQESIGKGREFGEVWRG
KWRGEEV AVKIFSSREERSWFREAETYQTVMLRHENILGFIAADNK
DNGTWTQLWLVSDYHEHGSLFDYLNRYTVTVEGMIKLALSTASGL
AHLHMEIVGTQGKPAIAHRDLK SKNILVKKNGTCCIADLGLAVRHD
SATDTIDIAPNHRVGTKRYMAPEVLDDSINMKHFESFKRADIY AMG
LVFWEIARRCSIGGIHEDYQLPYYDLVPSDPSVEEMRKVVCEQKLRP
NIPNRWQSCEALRVMAKIMRECWYANGAARLTALRIKKTLSQLSQ
QEGIKM

SEQ ID
NO:
7258

Immature
human
TGFBRI1
isoform 2
(P36897-2)

MEAAVAAPRPRLLLLVLAAAAAAAAALLPGATALQCFCHLCTKDN
FTCVTDGLCFVSVTETTDKVIHNSMCIAEIDLIPRDRPFVCAPSSKTG
SVITTYCCNQDHCNKIELPTTGPFSVKSSPGLGPVELAAVIAGPVCF
VCISLMLMVYICHNRTVIHHRVPNEEDPSLDRPFISEGTTLKDLIYD
MTTSGSGSGLPLLVQRTIARTIVLQESIGKGRFGEVWRGKWRGEEV
AVKIFSSREERSWFREAETY QTVMLRHENILGFIAADNKDNGTWTQ
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LWLVSDYHEHGSLFDYLNRYTVTVEGMIKLALSTASGLAHLHMEI
VGTQGKPAIAHRDLKSKNILVKKNGTCCIADLGLAVRHDSATDTIDI
APNHRVGTKRYMAPEVLDDSINMKHFESFKRADIYAMGLVFWEIA
RRCSIGGIHEDYQLPYYDLVPSDPSVEEMRKVVCEQKLRPNIPNRW
QSCEALRVMAKIMRECWYANGAARLTALRIKKTLSQLSQQEGIKM

SEQID | Human LQCFCHLCTKDNFTCVTDGLCFVSVTETTDKVIHNSMCIAEIDLIPR
NO: TGFBR1 DRPFVCAPSSKTGSVTTTYCCNQDHCNKIELPTTGPFSVKSSPGLGP
7275 isoform 2 VELAAVIAGPVCFVCISLMLMVYICHNRTVIHHRVPNEEDPSLDRPFI
(P36897-2) | SEGTTLKDLIYDMTTSGSGSGLPLLVQRTIARTIVLQESIGKGRFGEV
WRGKWRGEEVAVKIFSSREERSWFREAETY QTVMLRHENILGFIAA
DNKDNGTWTQLWLVSDYHEHGSLFDYLNRYTVTVEGMIKLALST
ASGLAHLHMEIVGTQGKPAIAHRDLKSKNILVKKNGTCCIADLGLA
VRHDSATDTIDIAPNHRVGTKRYMAPEVLDDSINMKHFESFKRADI
YAMGLVFWEIARRCSIGGIHEDYQLPYYDLVPSDPSVEEMRKVVCE
QKLRPNIPNRWQSCEALRVMAKIMRECWYANGAARLTALRIKKTL
SQLSQQEGIKM
SEQID | Immature MEAAVAAPRPRLLLLVLAAAAAAAAALLPGATALQCFCHLCTKDN
NO: human FTCVTDGLCFVSVTETTDKVIHNSMCIAEIDLIPRDRPFVCAPSSKTG
7259 TGFBR1 SVITTYCCNQDHCNKIELPTTGLPLLVQRTIARTIVLQESIGKGRFGE
isoform 3 VWRGKWRGEEVAVKIFSSREERSWFREAEIY QTVMLRHENILGFIA
(P36897-3) | ADNKDNGTWTQLWLVSDYHEHGSLFDYLNRYTVTVEGMIKLALS
TASGLAHLHMEIVGTQGKPAIAHRDLKSKNILVKKNGTCCIADLGL
AVRHDSATDTIDIAPNHRVGTKRYMAPEVLDDSINMKHFESFKRAD
IYAMGLVFWEIARRCSIGGIHEDYQLPYYDLVPSDPSVEEMRKVVC
EQKLRPNIPNRWQSCEALRVMAKIMRECWYANGAARLTALRIKKT
LSQLSQQEGIKM
SEQID | Human LQCFCHLCTKDNFTCVTDGLCFVSVTETTDKVIHNSMCIAEIDLIPR
NO: TGFBRI1 DRPFVCAPSSKTGSVTTTYCCNQDHCNKIELPTTGLPLLVQRTIARTI
7276 isoform 3 VLQESIGKGRFGEVWRGKWRGEEVAVKIFSSREERSWFREAEIY QT
(P36897-3) | VMLRHENILGFIAADNKDNGTWTQLWLVSDYHEHGSLFDYLNRYT
VTVEGMIKLALSTASGLAHLHMEIVGTQGKPAIAHRDLKSKNILVK
KNGTCCIADLGLAVRHDSATDTIDIAPNHRVGTKRYMAPEVLDDSI
NMKHFESFKRADIYAMGLVFWEIARRCSIGGIHEDYQLPYYDLVPS
DPSVEEMRKVVCEQKLRPNIPNRWQSCEALRVMAKIMRECWYAN
GAARLTALRIKKTLSQLSQQEGIKM
SEQID | Human LQCFCHLCTKDNFTCVTDGLCFVSVTETTDKVIHNSMCIAEIDLIPR
NO: TGFBRI1 DRPFVCAPSSKTGSVTTTYCCNQDHCNKIELPTTVKSSPGLGPVEL
7266 fragment 1
SEQID | Human ALQCFCHLCTKDNFTCVTDGLCFVSVTETTDKVIHNSMCIAEIDLIP
NO: TGFBRI1 RDRPFVCAPSSKTGSVTTTYCCNQDHCNKIEL
7267 fragment 2
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SEQ ID
NO:
7260

Immature
human
TGFBR2
isoform B
(short
isoform)
P37173-1)

MGRGLLRGLWPLHIVLWTRIASTIPPHVQKSVNNDMIVTDNNGAV
KFPQLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKN
DENITLETVCHDPKLPYHDFILEDA ASPKCIMKEKKKPGETFFMCSC
SSDECNDNIIFSEEYNTSNPDLLLVIFQVTGISLLPPLGVAISVIIFYCY
RVNRQQKLSSTWETGKTRKLMEFSEHCAIILEDDRSDISSTCANNIN
HNTELLPIELDTLVGKGRFAEVYKAKLKQNTSEQFETVAVKIFPYEE
YASWKTEKDIFSDINLKHENILQFLTAEERKTELGKQYWLITAFHAK
GNLQEYLTRHVISWEDLRKLGSSLARGIAHLHSDHTPCGRPKMPIV
HRDLKSSNILVKNDLTCCLCDFGLSLRLDPTLSVDDLANSGQVGTA
RYMAPEVLESRMNLENVESFKQTDVYSMALVLWEMTSRCNAVGE
VKDYEPPFGSKVREHPCVESMKDNVLRDRGRPEIPSFWLNHQGIQM
VCETLTECWDHDPEARLTAQCVAERFSELEHLDRLSGRSCSEEKIPE
DGSLNTTK

SEQ ID
NO:
7277

Human
TGFBR2
isoform B
(short
isoform)
P37173-1)

TIPPHV QKSVNNDMIVTDNNGAVKFPQLCKFCDVRFSTCDNQKSC
MSNCSITSICEKPQEVCVAVWRKNDENITLETVCHDPKLPYHDFILE
DAASPKCIMKEKKKPGETFFMCSCSSDECNDNIFSEEYNTSNPDLLL
VIFQVTGISLLPPLGVAISVIIFYCYRVNRQQKLSSTWETGKTRKLM
EFSEHCAIILEDDRSDISSTCANNINHNTELLPIELDTLVGKGRFAEVY
KAKLKQNTSEQFETVAVKIFPYEEY ASWKTEKDIFSDINLKHENILQ
FLTAEERKTELGKQYWLITAFHAKGNLQEYLTRHVISWEDLRKLGS
SLARGIAHLHSDHTPCGRPKMPIVHRDLKSSNILVKNDLTCCLCDFG
LSLRLDPTLSVDDLANSGQVGTARYMAPEVLESRMNLENVESFKQT
DVYSMALVLWEMTSRCNAVGEVKDYEPPFGSKVREHPCVESMKD
NVLRDRGRPEIPSFWLNHQGIQMVCETLTECWDHDPEARLTAQCV
AERFSELEHLDRLSGRSCSEEKIPEDGSLNTTK

SEQ ID
NO:
7261

Immature
human
TGFBR2
isoform A
(long
isoform)
(P37173-2)

MGRGLLRGLWPLHIVLWTRIASTIPPHVQKSDVEMEAQKDEIICPSC
NRTAHPLRHINNDMIVTDNNGAVKFPQLCKFCDVRFSTCDNQKSC
MSNCSITSICEKPQEVCVAVWRKNDENITLETVCHDPKLPYHDFILE
DAASPKCIMKEKKKPGETFFMCSCSSDECNDNIFSEEYNTSNPDLLL
VIFQVTGISLLPPLGVAISVIIFYCYRVNRQQKLSSTWETGKTRKLM
EFSEHCAIILEDDRSDISSTCANNINHNTELLPIELDTLVGKGRFAEVY
KAKLKQNTSEQFETVAVKIFPYEEY ASWKTEKDIFSDINLKHENILQ
FLTAEERKTELGKQYWLITAFHAKGNLQEYLTRHVISWEDLRKLGS
SLARGIAHLHSDHTPCGRPKMPIVHRDLKSSNILVKNDLTCCLCDFG
LSLRLDPTLSVDDLANSGQVGTARYMAPEVLESRMNLENVESFKQT
DVYSMALVLWEMTSRCNAVGEVKDYEPPFGSKVREHPCVESMKD
NVLRDRGRPEIPSFWLNHQGIQMVCETLTECWDHDPEARLTAQCV
AERFSELEHLDRLSGRSCSEEKIPEDGSLNTTK

SEQ ID
NO:
7278

Human
TGFBR2
isoform A
(long

TIPPHVQKSDVEMEAQKDEIICPSCNRTAHPLRHINNDMIVTDNNGA
VKFPQLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRK
NDENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCS
CSSDECNDNIIFSEEYNTSNPDLLLVIFQVTGISLLPPLGVAISVIIFYC
YRVNRQQKLSSTWETGKTRKLMEFSEHCAIILEDDRSDISSTCANNI
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isoform) NHNTELLPIELDTLVGKGRFAEVYKAKLKQNTSEQFETVAVKIFPYE
(P37173-2) | EYASWKTEKDIFSDINLKHENILQFLTAEERKTELGKQYWLITAFHA
KGNLQEYLTRHVISWEDLRKLGSSLARGIAHLHSDHTPCGRPKMPI
VHRDLKSSNILVKNDLTCCLCDFGLSLRLDPTLSVDDLANSGQVGT
ARYMAPEVLESRMNLENVESFKQTDVYSMALVLWEMTSRCNAVG
EVKDYEPPFGSKVREHPCVESMKDNVLRDRGRPEIPSFWLNHQGIQ
MVCETLTECWDHDPEARLTAQCVAERFSELEHLDRLSGRSCSEEKI
PEDGSLNTTK
SEQ ID Human TIPPHVQKSVNNDMIVTDNNGAVKFPQLCKFCDVRFSTCDNQKSC
NO: TGFBR2 MSNCSITSICEKPQEVCVAVWRKNDENITLETVCHDPKLPYHDFILE
7262 fragment 1 DAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPD
(ECD of
human
TGFBR2
isoform B)
SEQ ID Human IPPHVQKSVNNDMIVTDNNGAVKFPQLCKFCDVRFSTCDNQKSCMS
NO: TGFBR2 NCSITSICEKPQEVCVAVWRKNDENITLETVCHDPKLPYHDFILEDA
7263 fragment 2 ASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPD
SEQ ID Human TIPPHVQKSDVEMEAQKDEIICPSCNRTAHPLRHINNDMIVTDNNGA
NO: TGFBR2 VKFPQLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRK
7264 fragment 3 NDENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCS
(ECD of CSSDECNDNIIFSEEYNTSNPD
human
TGFBR2
isoform A)
SEQ ID Human QLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDEN
NO: TGFBR2 ITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSD
7265 fragment 4 ECNDNIIF
SEQ ID Immature MTSHY VIAIFALMSSCLATAGPEPGALCELSPVSASHPVQALMESFT
NO: human VLSGCASRGTTGLPQEVHVLNLRTAGQGPGQLQREVTLHLNPISSV
7268 TGFBR3 HIHHKSVVFLLNSPHPLVWHLKTERLATGVSRLFLVSEGSVVQFSSA
isoform 1 NFSLTAETEERNFPHGNEHLLNWARKEYGAVTSFTELKIARNIYIKV
(Q03167-1) | GEDQVFPPKCNIGKNFLSLNYLAEYLQPKAAEGCVMSSQPQNEEVH

HELITPNSNPYSAFQVDITIDIRPSQEDLEV VKNLILILKCKKSVNWVI
KSFDVKGSLKHIAPNSIGFGKESERSMTMTKSIRDDIPSTQGNLVKW
ALDNGYSPITSYTMAPVANRFHLRLENNAEEMGDEEVHTIPPELRIL
LDPGALPALQNPPIRGGEGQNGGLPFPFPDISRRVWNEEGEDGLPRP
KDPVIPSIQLFPGLREPEEVQGSVDIALSVKCDNEKMIVAVEKDSFQ
ASGYSGMDVTLLDPTCKAKMNGTHFVLESPLNGCGTRPRWSALDG
VVYYNSIVIQVPALGDSSGWPDGYEDLESGDNGFPGDMDEGDASLF
TRPEIVVENCSLQQVRNPSSFQEQPHGNITFNMELYNTDLFLVPSQG
VESVPENGHVYVEVSVTKAEQELGFAIQTCFISPYSNPDRMSHYTIIE
NICPKDESVKFYSPKRVHFPIPQADMDKKRFSFVFKPVFENTSLLFLQ
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CELTLCTKMEKHPQKLPKCVPPDEACTSLDASITWAMMOQNKKTFTK
PLAVIHHEAESKEKGPSMKEPNPISPPIFHGLDTLTVMGIAFAAFVIG
ALLTGALWYIYSHTGETAGRQQVPTSPPASENSSAAHSIGSTQSTPC
SSSSTA

SEQ ID
NO:
7279

Human
TGFBR3
isoform 1
(Q03167-1)

GPEPGALCELSPVSASHPVQALMESFTVLSGCASRGTTGLPQEVHVL
NLRTAGQGPGQLQREVTLHLNPISSVHIHHKSVVFLLNSPHPLVWH
LKTERLATGVSRLFLVSEGSVVQEFSSANFSLTAETEERNFPHGNEHL
LNWARKEYGAVTSFTELKIARNIYIKVGEDQVFPPKCNIGKNFLSLN
YLAEYLQPKAAEGCVMSSQPQNEEVHIIELITPNSNPYSAFQVDITID
IRPSQEDLEVVKNLILILKCKKSVNWVIKSFDVKGSLKITAPNSIGFGK
ESERSMTMTKSIRDDIPSTQGNLVKWALDNGYSPITSYTMAPVANR
FHLRLENNAEEMGDEEVHTIPPELRILLDPGALPALQNPPIRGGEGQ
NGGLPFPFPDISRRVWNEEGEDGLPRPKDPVIPSIQLFPGLREPEEV(Q
GSVDIALSVKCDNEKMIVAVEKDSFQASGYSGMDVTLLDPTCKAK
MNGTHFVLESPLNGCGTRPRWSALDGVVYYNSIVIQVPALGDSSG
WPDGYEDLESGDNGFPGDMDEGDASLFTRPEIVVENCSLQQVRNPS
SFQEQPHGNITFNMELYNTDLFLVPSQGVFSVPENGHVYVEVSVTK
AEQELGFAIQTCFISPYSNPDRMSHYTIIENICPKDESVKFYSPKRVHF
PIPQADMDKKRFSFVFKPVENTSLLFLQCELTLCTKMEKHPQKLPKC
VPPDEACTSLDASIIWAMMOQNKKTFTKPLAVIHHEAESKEKGPSMK
EPNPISPPIFHGLDTLTVMGIAFAAFVIGALLTGALWYIYSHTGETAG
RQQVPTSPPASENSSAAHSIGSTQSTPCSSSSTA

SEQ ID
NO:
7269

Immature
human

TGFBR3
isoform 2

(Q03167-2)

MTSHY VIAIFALMSSCLATAGPEPGALCELSPVSASHPVQALMESFT
VLSGCASRGTTGLPQEVHVLNLRTAGQGPGQLQREVTLHLNPISSV
HIHHKSVVFLLNSPHPLVWHLKTERLATGVSRLFLVSEGSVVQFSSA
NFSLTAETEERNFPHGNEHLLNWARKEYGAVTSFTELKIARNIYIKV
GEDQVFPPKCNIGKNFLSLNYLAEYLQPKAAEGCVMSSQPQNEEVH
HELITPNSNPYSAFQVDITIDIRPSQEDLEV VKNLILILKCKKSVNWYVI
KSFDVKGSLKIIAPNSIGFGKESERSMTMTKSIRDDIPSTQGNLVKW
ALDNGYSPITSYTMAPVANRFHLRLENNEEMGDEEVHTIPPELRILL
DPGALPALQNPPIRGGEGQNGGLPFPFPDISRRVWNEEGEDGLPRPK
DPVIPSIQLFPGLREPEEVQGSVDIALSVKCDNEKMIVAVEKDSFQAS
GYSGMDVTLLDPTCKAKMNGTHFVLESPLNGCGTRPRWSALDGV
VYYNSIVIQVPALGDSSGWPDGYEDLESGDNGFPGDMDEGDASLFT
RPEIVVFENCSLQQVRNPSSFQEQPHGNITFNMELYNTDLFLVPSQGV
FSVPENGHVYVEVSVTKAEQELGFAIQTCFISPYSNPDRMSHYTIIEN
ICPKDESVKFYSPKRVHFPIPQADMDKKRFSFVFKPVENTSLLFLQCE
LTLCTKMEKHPQKLPKCVPPDEACTSLDASIWAMMOQNKKTFTKPL
AVIHHEAESKEKGPSMKEPNPISPPIFHGLDTLTVMGIAFAAFVIGAL
LTGALWYIYSHTGETAGRQQVPTSPPASENSSAAHSIGSTQSTPCSSS
STA
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SEQ ID
NO:
7280

Human
TGFBR3
isoform 2

(Q03167-2)

GPEPGALCELSPVSASHPVQALMESFIVLSGCASRGTTGLPQEVHVL
NLRTAGQGPGQLQREVTLHLNPISSVHIHHKSVVFLLNSPHPLVWH
LKTERLATGVSRLFLVSEGSVVQESSANFSLTAETEERNFPHGNEHL
LNWARKEYGAVTSFTELKIARNIYIKVGEDQVFPPKCNIGKNFLSLN
YLAEYLQPKAAEGCVMSSQPQNEEVHIIELITPNSNPYSAFQVDITID
IRPSQEDLEVVKNLILILKCKKSVNWVIKSFDVKGSLKITAPNSIGFGK
ESERSMTMTKSIRDDIPSTQGNLVKWALDNGYSPITSYTMAPVANR
FHLRLENNEEMGDEEVHTIPPELRILLDPGALPALQNPPIRGGEGQN
GGLPFPFPDISRRVWNEEGEDGLPRPKDPVIPSIQLFPGLREPEEVQG
SVDIALSVKCDNEKMIVAVEKDSFQASGYSGMDVTLLDPTCKAKM
NGTHFVLESPLNGCGTRPRWSALDGVVYYNSIVIQVPALGDSSGWP
DGYEDLESGDNGFPGDMDEGDASLFTRPEIVVENCSLQQVRNPSSF
QEQPHGNITFNMELYNTDLFLVPSQGVFSVPENGHVYVEVSVTKAE
QELGFAIQTCFISPYSNPDRMSHYTIENICPKDESVKFY SPKRVHFPI
PQADMDKKRFSFVFKPVENTSLLFLQCELTLCTKMEKHPQKLPKCV
PPDEACTSLDASIIWAMMOQNKKTFTKPLAVIHHEAESKEKGPSMKE
PNPISPPIFHGLDTLTVMGIAFAAFVIGALLTGALWYIYSHTGETAGR
QQVPTSPPASENSSAAHSIGSTQSTPCSSSSTA

SEQID
NO:
7270

Human
TGFBR3
fragment 1

GPEPGALCELSPVSASHPVQALMESFTVLSGCASRGTTGLPQEVHVL
NLRTAGQGPGQLQREVTLHLNPISSVHIHHKSVVFLLNSPHPLVWH
LKTERLATGVSRLFLVSEGSVVQEFSSANFSLTAETEERNFPHGNEHL
LNWARKEYGAVTSFTELKIARNIYIKVGEDQVFPPKCNIGKNFLSLN
YLAEYLQPKAAEGCVMSSQPQNEEVHIIELITPNSNPYSAFQVDITID
IRPSQEDLEVVKNLILILKCKKSVNWVIKSFDVKGSLKIHAPNSIGFGK
ESERSMTMTKSIRDDIPSTQGNLVKWALDNGYSPITSYTMAPVANR
FHLRLENNAEEMGDEEVHTIPPELRILLDPGALPALQNPPIRGGEGQ
NGGLPFPFPDISRRVWNEEGEDGLPRPKDPVIPSIQLFPGLREPEEV(Q
GSVDIALSVKCDNEKMIVAVEKDSFQASGYSGMDVTLLDPTCKAK
MNGTHFVLESPLNGCGTRPRWSALDGVVYYNSIVIQVPALGDSSG
WPDGYEDLESGDNGFPGDMDEGDASLFTRPEIVVENCSLQQVRNPS
SFQEQPHGNITFNMELYNTDLFLVPSQGVFSVPENGHVYVEVSVTK
AEQELGFAIQTCFISPYSNPDRMSHY TIIENICPKDESVKFYSPKRVHF
PIPQADMDKKRFSFVFKPVENTSLLFLQCELTLCTKMEKHPQKLPKC
VPPDEACTSLDASIIWAMMOQNKKTFTKPLAVIHHEAESKEKGPSMK
EPNPISPPIFHGLDTLTV

SEQ ID
NO:
7281

hCH1-
hFc_Hole-
3x4GS-
TGFbR2

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALT
SGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKV
DKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEV
TCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVV
SVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVC
TLPPSREEMTKNQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKS
LSLSPGXGGGGSGGGGSGGGGSIPPHVQKSVNNDMIVTDNNGAVK
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FPQLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKND
ENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCS
SDECNDNIIFSEEYNTSNPD, wherein X is K or absent

SEQ ID
NO:
7282

hCH1-
hFc_Knob-
3x4GS-
TGFbR2

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALT
SGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKV

DKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEV
TCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVV

SVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVY
TLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLYSKLTVDKSRWQQGNVFESCSVMHEALHNHYTQKS

LSLSPGXGGGGSGGGGSGGGGSIPPHVQKSVNNDMIVTDNNGAVK

FPQLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKND

ENITLETVCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCS

SDECNDNIIFSEEYNTSNPD, wherein X is K or absent

SEQ ID
NO:
7283

hFc_Hole-
3x4GS-
TGFbR2

DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVS
HEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVCTLPPSREE
MTKNQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGS
FFLVSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGXG
GGGSGGGGSGGGGSIPPHVQKSVNNDMIVTDNNGAVKFPQLCKFC
DVRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITLETV
CHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNI
IFSEEYNTSNPD, wherein X is K or absent

SEQ ID
NO:
7284

hFc_Knob-
3x4GS-
TGFbR2

DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVS

HEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPCREE
MTKNQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPGX

GGGGSGGGGSGGGGSIPPHVQKSVNNDMIVTDNNGAVKFPQLCKF
CDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAVWRKNDENITLET

VCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECND

NIIFSEEYNTSNPD, wherein X is K or absent

SEQ ID
NO:
7285

TGFbR2-
3x4GS-
hCH1-
hFc_Hole

IPPHVQKSVNNDMIVTDNNGAVKFPQLCKFCDVRESTCDNQKSCMS
NCSITSICEKPQEVCVAVWRKNDENITLETVCHDPKLPYHDFILEDA
ASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDGGGG
SGGGGSGGGGSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEP
VTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYIC
NVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKP
KDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISK
AKGQPREPQVCTLPPSREEMTKNQVSLSCAVKGFYPSDIAVEWESN
GQPENNYKTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVFESCSVMH
EALHNHYTQKSLSLSPGX, wherein X is K or absent
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SEQ ID
NO:
7286

TGFbR2-
3x4GS-
hCH1-
hFc_Knob

IPPHVQKSVNNDMIVTDNNGAVKFPQLCKFCDVRESTCDNQKSCMS
NCSITSICEKPQEVCVAVWRKNDENITLETVCHDPKLPYHDFILEDA
ASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDGGGG
SGGGGSGGGGSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEP
VTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYIC
NVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKP
KDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISK
AKGQPREPQVYTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWES
NGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFESCSVM
HEALHNHYTQKSLSLSPGX, wherein X is K or absent

SEQ ID
NO:
7287

TGFbR2-
3x4GS-
hCLIg vl

IPPHVQKSVNNDMIVTDNNGAVKFPQLCKFCDVRFSTCDNQKSCMS
NCSITSICEKPQEVCVAVWRKNDENITLETVCHDPKLPYHDFILEDA
ASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDGGGG
SGGGGSGGGGSGQPKANPTVTLFPPSSEELQANKATLVCLISDFYPG
AVIVAWKADGSPVKAGVETTKPSKQSNNKYAASSYLSLTPEQWKS
HRSYSCQVTHEGSTVEKTVAPTECS

SEQ ID
NO:
7288

TGFpR2-
3x4GS-
hCLIg_vk

IPPHVQKSVNNDMIVTDNNGAVKFPQLCKFCDVRFSTCDNQKSCMS
NCSITSICEKPQEVCVAVWRKNDENITLETVCHDPKLPYHDFILEDA
ASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDGGGG
SGGGGSGGGGSRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPRE
AKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEK
HKVYACEVTHQGLSSPVTKSFNRGEC

Immune Cell Engagers

The immune cell engagers of the multispecific or multifunctional molecules disclosed

herein can mediate binding to, and/or activation of, an immune cell, e.g., an immune effector

cell. In some embodiments, the immune cell is chosen from a T cell, an NK cell, a B cell, a

dendritic cell, or a macrophage cell engager, or a combination thereof. In some embodiments,

the immune cell engager is chosen from one, two, three, or all of a T cell engager, NK cell

engager, a B cell engager, a dendritic cell engager, or a macrophage cell engager, or a

combination thereof. The immune cell engager can be an agonist of the immune system. In

some embodiments, the immune cell engager can be an antibody molecule, a ligand molecule

(e.g., a ligand that further comprises an immunoglobulin constant region, e.g., an Fc region), a

small molecule, a nucleotide molecule.
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Natural Killer Cell Engagers

Natural Killer (NK) cells recognize and destroy tumors and virus-infected cells in an
antibody-independent manner. The regulation of NK cells is mediated by activating and
inhibiting receptors on the NK cell surface. One family of activating receptors is the natural
cytotoxicity receptors (NCRs) which include NKp30, NKp44 and NKp46. For example, the
NCRs can initiate tumor targeting by recognition of heparan sulfate on cancer cells. NKG2D is a
receptor that provides both stimulatory and costimulatory innate immune responses on activated
killer (NK) cells, leading to cytotoxic activity. DNAMI1 is a receptor involved in intercellular
adhesion, lymphocyte signaling, cytotoxicity and lymphokine secretion mediated by cytotoxic T-
lymphocyte (CTL) and NK cell. DAP10 (also known as HCST) is a transmembrane adapter
protein which associates with KLRK1 to form an activation receptor KLRK1-HCST in lymphoid
and myeloid cells; this receptor plays a major role in triggering cytotoxicity against target cells
expressing cell surface ligands such as MHC class I chain-related MICA and MICB, and
U(optionally L.1)6-binding proteins (ULBPs); it KLRK1-HCST receptor plays a role in immune
surveillance against tumors and is required for cytolysis of tumors cells; indeed, melanoma cells
that do not express KLRK1 ligands escape from immune surveillance mediated by NK cells.
CD16 is a receptor for the Fc region of IgG, which binds complexed or aggregated IgG and also
monomeric IgG and thereby mediates antibody-dependent cellular cytotoxicity (ADCC) and
other antibody-dependent responses, such as phagocytosis. Without wishing to be bound by
theory, it is thought that NK cell engagers that bind, recruit, and/or activate receptors like those
disclosed above (e.g., NKp30, NKp36, NKG2D, or CD16) may target immune system activity to
a target cell, e.g., a cell comprising a TCRBV antigen (e.g., a TCRBV antigen corresponding to a
biased TCRBYV clonotype), e.g., promote cell death or lysis of a target cell.

The present disclosure provides, inter alia, multispecific (e.g., bi-, tri-, quad- specific) or
multifunctional molecules, that are engineered to contain one or more NK cell engagers that
mediate binding to and/or activation of an NK cell. Accordingly, in some embodiments, the NK
cell engager is selected from an antigen binding domain or ligand that binds to (e.g., activates):
NKp30, NKp40, NKp44, NKp46, NKG2D, DNAM1, DAP10, CD16 (e.g., CD16a, CD16b, or
both), CRTAM, CD27, PSGL1, CD96, CD100 (SEMA4D), NKp80, CD244 (also known as
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SLAMF4 or 2B4), SLAMF6, SLAMF7, KIR2DS2, KIR2DS4, KIR3DS1, KIR2DS3, KIR2DSS,
KIR2DS1, CD94, NKG2C, NKG2E, or CD160.

In some embodiments, the NK cell engager is an antigen binding domain that binds to
NKp30 (e.g., NKp30 present, e.g., expressed or displayed, on the surface of an NK cell) and
comprises any CDR amino acid sequence, framework region (FWR) amino acid sequence, or
variable region amino acid sequence disclosed in Tables 7-10. In some embodiments, the NK
cell engager is an antigen binding domain that binds to NKp30 (e.g., NKp30 present, e.g.,
expressed or displayed, on the surface of an NK cell) and comprises any CDR amino acid
sequence, framework region (FWR) amino acid sequence, or variable region amino acid
sequence disclosed in U.S. Patent No. 6,979,546, U.S. Patent No. 9,447,185, PCT Application
No. WO2015121383A1, PCT Application No. WO2016110468A1, PCT Application No.
WO02004056392A1, or U.S. Application Publication No. US20070231322A1, the sequences of
which are hereby incorporated by reference. In some embodiments, binding of the NK cell
engager, e.g., antigen binding domain that binds to NKp30, to the NK cell activates the NK cell.
An antigen binding domain that binds to NKp30 (e.g., NKp30 present, e.g., expressed or
displayed, on the surface of an NK cell) may be said to target NKp30, the NK cell, or both.

In some embodiments, the antigen binding domain that binds to NKp30 comprises one or
more CDRs (e.g., VHCDR1, VHCDR2, VHCDR3, VLCDR1, VLCDR2, and/or VLCDR3)
disclosed in Table 7, Table 18, or Table 8, or a sequence having at least 85%, 90%, 95%, or 99%
identity thereto. In some embodiments, the antigen binding domain that binds to NKp30
comprises one or more framework regions (e.g., VHFWR1, VHFWR2, VHFWR3, VHFWRA4,
VLFWRI1, VLFWR2, VLFWR3, and/or VLFWR4) disclosed in Table 7, Table 18, or Table 8, or
a sequence having at least 85%, 90%, 95%, or 99% identity thereto. In some embodiments, the
antigen binding domain that binds to NKp30 comprises a VH and/or a VL disclosed in Table 9,
or a sequence having at least 85%, 90%, 95%, or 99% identity thereto. In some embodiments,
any of the VH domains disclosed in Table 9 may be paired with any of the VL domains disclosed
in Table 9 to form the antigen binding domain that binds to NKp30. In some embodiments, the
antigen binding domain that binds to NKp30 comprises an amino acid sequence disclosed in

Table 10, or a sequence having at least 85%, 90%, 95%, or 99% identity thereto.
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In some embodiments, the antigen binding domain that binds to NKp30 comprises a VH
comprising a heavy chain complementarity determining region 1 (VHCDR1), a VHCDR?2, and a
VHCDR3, and a VL comprising a light chain complementarity determining region 1 (VLCDR1),
a VLCDR2, and a VLCDR3.

In some embodiments, the VHCDR1, VHCDR2, and VHCDR3 comprise the amino acid
sequences of SEQ ID NOs: 7313, 6001, and 7315, respectively (or a sequence having at least
85%, 90%, 95%, or 99% identity thereto). In some embodiments, the VHCDR1, VHCDR2, and
VHCDR3 comprise the amino acid sequences of SEQ ID NOs: 7313, 6001, and 6002,
respectively (or a sequence having at least 85%, 90%, 95%, or 99% identity thereto). In some
embodiments, the VHCDR1, VHCDR2, and VHCDR3 comprise the amino acid sequences of
SEQ ID NOs: 7313, 6008, and 6009, respectively (or a sequence having at least 85%, 90%, 95%,
or 99% identity thereto). In some embodiments, the VHCDR1, VHCDR2, and VHCDR3
comprise the amino acid sequences of SEQ ID NOs: 7313, 7385, and 7315, respectively (or a
sequence having at least 85%, 90%, 95%, or 99% identity thereto). In some embodiments, the
VHCDR1, VHCDR?2, and VHCDR3 comprise the amino acid sequences of SEQ ID NOs: 7313,
7318, and 6009, respectively (or a sequence having at least 85%, 90%, 95%, or 99% identity
thereto).

In some embodiments, the VLCDR1, VLCDR2, and VLCDR3 comprise the amino acid
sequences of SEQ ID NOs: 7326, 7327, and 7329, respectively (or a sequence having at least
85%, 90%, 95%, or 99% identity thereto). In some embodiments, the VLCDR1, VLCDR2, and
VLCDR3 comprise the amino acid sequences of SEQ ID NOs: 6063, 6064, and 7293,
respectively (or a sequence having at least 85%, 90%, 95%, or 99% identity thereto). In some
embodiments, the VLCDR1, VLCDR2, and VLCDR3 comprise the amino acid sequences of
SEQ ID NOs: 6070, 6071, and 6072, respectively (or a sequence having at least 85%, 90%, 95%,
or 99% identity thereto). In some embodiments, the VLCDR1, VLCDR2, and VLCDR3
comprise the amino acid sequences of SEQ ID NOs: 6070, 6064, and 7321, respectively (or a
sequence having at least 85%, 90%, 95%, or 99% identity thereto).

In some embodiments, the VHCDR 1, VHCDR2, VHCDR3, VLCDR1, VLCDR2, and
VLCDR3 comprise the amino acid sequences of SEQ ID NOs: 7313, 6001, 7315, 7326, 7327,
and 7329, respectively (or a sequence having at least 85%, 90%. 95%, or 99% identity thereto).
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In some embodiments, the VHCDR 1, VHCDR2, VHCDR3, VLCDR1, VLCDR2, and VLCDR3
comprise the amino acid sequences of SEQ ID NOs: 7313, 6001, 6002, 6063, 6064, and 7293,
respectively (or a sequence having at least 85%, 90%, 95%, or 99% identity thereto). In some
embodiments, the VHCDR1, VHCDR2, VHCDR3, VLCDR1, VLCDR2, and VLCDR3
comprise the amino acid sequences of SEQ ID NOs: 7313, 6008, 6009, 6070, 6071, and 6072,
respectively (or a sequence having at least 85%, 90%, 95%, or 99% identity thereto). In some
embodiments, the VHCDR1, VHCDR2, VHCDR3, VLCDR1, VLCDR2, and VLCDR3
comprise the amino acid sequences of SEQ ID NOs: 7313, 7385, 7315, 6070, 6064, and 7321,
respectively (or a sequence having at least 85%, 90%, 95%, or 99% identity thereto). In some
embodiments, the VHCDR1, VHCDR2, VHCDR3, VLCDR1, VLCDR2, and VLCDR3
comprise the amino acid sequences of SEQ ID NOs: 7313, 7318, 6009, 6070, 6064, and 7321,
respectively (or a sequence having at least 85%, 90%, 95%, or 99% identity thereto).

In some embodiments, the VH comprises an amino acid sequence selected from the
group consisting of SEQ ID NOs: 7298 or 7300-7304 (or a sequence having at least 85%, 90%,
95%, or 99% identity thereto) and/or the VL comprises an amino acid sequence selected from the
group consisting of SEQ ID NOs: 7299 or 7305-7309 (or a sequence having at least 85%, 90%,
95%., or 99% identity thereto). In some embodiments, the VH and VL comprise the amino acid
sequences of SEQ ID NOs: 7302 and 7305, respectively (or a sequence having at least 85%,
90%, 95%, or 99% identity thereto). In some embodiments, the VH and VL comprise the amino
acid sequences of SEQ ID NOs: 7302 and 7309, respectively (or a sequence having at least 85%,
90%, 95%, or 99% identity thereto).

In some embodiments, the VH comprises an amino acid sequence selected from the
group consisting of SEQ ID NOs: 6121 or 6123-6128 (or a sequence having at least 85%, 90%,
95%, or 99% identity thereto) and/or the VL comprises an amino acid sequence selected from the
group consisting of SEQ ID NOs: 7294 or 6137-6141 (or a sequence having at least 85%, 90%,
95%, or 99% identity thereto). In some embodiments, the VH comprises an amino acid sequence
selected from the group consisting of SEQ ID NOs: 6122 or 6129-6134 (or a sequence having at
least 85%, 90%., 95%. or 99% identity thereto) and/or the VL comprises an amino acid sequence
selected from the group consisting of SEQ ID NOs: 6136 or 6142-6147 (or a sequence having at
least 85%, 90%, 95%, or 99% identity thereto). In some embodiments, the VH and VL comprise
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the amino acid sequences of SEQ ID NOs: 7295 and 7296, respectively (or a sequence having at
least 85%, 90%, 95%, or 99% identity thereto). In some embodiments, the VH and VL comprise
the amino acid sequences of SEQ ID NOs: 7297 and 7296, respectively (or a sequence having at
least 85%, 90%, 95%, or 99% identity thereto). In some embodiments, the VH and VL comprise
the amino acid sequences of SEQ ID NOs: 6122 and 6136, respectively (or a sequence having at
least 85%, 90%, 95%, or 99% identity thereto).

In some embodiments, the antigen binding domain that binds to NKp30 comprises the
amino acid sequence of SEQ ID NO: 7310 (or a sequence having at least 85%, 90%, 95%, or
99% identity thereto). In some embodiments, the antigen binding domain that binds to NKp30
comprises the amino acid sequence of SEQ ID NO: 7311 (or a sequence having at least 85%,
90%, 95%, or 99% identity thereto). In some embodiments, the antigen binding domain that
binds to NKp30 comprises the amino acid sequence of SEQ ID NO: 6187, 6188, 6189 or 6190
(or a sequence having at least 85%, 90%, 95%, or 99% identity thereto). In some embodiments,
the antigen binding domain that targets NKp30 comprises a VH comprising a heavy chain
complementarity determining region 1 (VHCDR1) amino acid sequence of SEQ ID NO: 6000
(or a sequence with no more than 1, 2, 3, or 4 mutations, e.g., substitutions, additions, or
deletions), a VHCDR?2 amino acid sequence of SEQ ID NO: 6001 (or a sequence with no more
than 1, 2, 3, or 4 mutations, e.g., substitutions, additions, or deletions), and/or a VHCDR3 amino
acid sequence of SEQ ID NO: 6002 (or a sequence with no more than 1, 2, 3, or 4 mutations,
e.g., substitutions, additions, or deletions). In some embodiments, the NKp30 antigen binding
domain comprises a VH comprising a VHCDR1 amino acid sequence of SEQ ID NO: 6000, a
VHCDR2 amino acid sequence of SEQ ID NO: 6001, and/or a VHCDR3 amino acid sequence of
SEQ ID NO: 6002.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VL
comprising a light chain complementarity determining region 1 (VLCDR1) amino acid sequence
of SEQ ID NO: 6063 (or a sequence with no more than 1, 2, 3, or 4 mutations, e.g., substitutions,
additions, or deletions), a VLCDR2 amino acid sequence of SEQ ID NO: 6064 (or a sequence
with no more than 1, 2, 3, or 4 mutations, e.g., substitutions, additions, or deletions), and/or a
VLCDR3 amino acid sequence of SEQ ID NO: 7293 (or a sequence with no more than 1, 2, 3, or

4 mutations, e.g., substitutions, additions, or deletions). In some embodiments, the antigen
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binding domain that targets NKp30 comprises a VL comprising a VLCDR1 amino acid sequence
of SEQ ID NO: 6063, a VLCDR2 amino acid sequence of SEQ ID NO: 6064, and a VLCDR3
amino acid sequence of SEQ ID NO: 7293.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VH
comprising a heavy chain complementarity determining region 1 (VHCDR1) amino acid
sequence of SEQ ID NO: 6000 (or a sequence with no more than 1, 2, 3, or 4 mutations, e.g.,
substitutions, additions, or deletions), a VHCDR?2 amino acid sequence of SEQ ID NO: 6001 (or
a sequence with no more than 1, 2, 3, or 4 mutations, e.g., substitutions, additions, or deletions),
and/or a VHCDR3 amino acid sequence of SEQ ID NO: 6002 (or a sequence with no more than
1, 2, 3, or 4 mutations, e.g., substitutions, additions, or deletions), and a VL comprising a light
chain complementarity determining region 1 (VLCDR1) amino acid sequence of SEQ ID NO:
6063 (or a sequence with no more than 1, 2, 3, or 4 mutations, e.g., substitutions, additions, or
deletions), a VLCDR?2 amino acid sequence of SEQ ID NO: 6064 (or a sequence with no more
than 1, 2, 3, or 4 mutations, e.g., substitutions, additions, or deletions), and/or a VLCDR3 amino
acid sequence of SEQ ID NO: 7293 (or a sequence with no more than 1, 2, 3, or 4 mutations,
e.g., substitutions, additions, or deletions). In some embodiments, the NKp30 antigen binding
domain comprises a VH comprising a VHCDR1 amino acid sequence of SEQ ID NO: 6000, a
VHCDR?2 amino acid sequence of SEQ ID NO: 6001, and/or a VHCDR3 amino acid sequence of
SEQ ID NO: 6002, and a VL comprising a VLCDR1 amino acid sequence of SEQ ID NO: 6063,
a VLCDR2 amino acid sequence of SEQ ID NO: 6064, and a VLCDR3 amino acid sequence of
SEQ ID NO: 7293.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VH
comprising a heavy chain complementarity determining region 1 (VHCDR1) amino acid
sequence of SEQ ID NO: 6007 (or a sequence with no more than 1, 2, 3, or 4 mutations, e.g.,
substitutions, additions, or deletions), a VHCDR2 amino acid sequence of SEQ ID NO: 6008 (or
a sequence with no more than 1, 2, 3, or 4 mutations, e.g., substitutions, additions, or deletions),
and/or a VHCDR3 amino acid sequence of SEQ ID NO: 6009 (or a sequence with no more than
1, 2, 3, or 4 mutations, e.g., substitutions, additions, or deletions). In some embodiments, the

NKp30 antigen binding domain comprises a VH comprising a VHCDRI1 amino acid sequence of
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SEQ ID NO: 6007, a VHCDR2 amino acid sequence of SEQ ID NO: 6008, and/or a VHCDR3
amino acid sequence of SEQ ID NO: 6009.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VL
comprising a light chain complementarity determining region 1 (VLCDR1) amino acid sequence
of SEQ ID NO: 6070 (or a sequence with no more than 1, 2, 3, or 4 mutations, e.g., substitutions,
additions, or deletions), a VLCDR2 amino acid sequence of SEQ ID NO: 6071 (or a sequence
with no more than 1, 2, 3, or 4 mutations, e.g., substitutions, additions, or deletions), and/or a
VLCDR3 amino acid sequence of SEQ ID NO: 6072 (or a sequence with no more than 1, 2, 3, or
4 mutations, e.g., substitutions, additions, or deletions). In some embodiments, the antigen
binding domain that targets NKp30 comprises a VL comprising a VLCDR1 amino acid sequence
of SEQ ID NO: 6070, a VLCDR2 amino acid sequence of SEQ ID NO: 6071, and a VLCDR3
amino acid sequence of SEQ ID NO: 6072.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VH
comprising a heavy chain complementarity determining region 1 (VHCDR1) amino acid
sequence of SEQ ID NO: 6007 (or a sequence with no more than 1, 2, 3, or 4 mutations, e.g.,
substitutions, additions, or deletions), a VHCDR2 amino acid sequence of SEQ ID NO: 6008 (or
a sequence with no more than 1, 2, 3, or 4 mutations, e.g., substitutions, additions, or deletions),
and/or a VHCDR3 amino acid sequence of SEQ ID NO: 6009 (or a sequence with no more than
1, 2, 3, or 4 mutations, e.g., substitutions, additions, or deletions), and a VL comprising a light
chain complementarity determining region 1 (VLCDRI1) amino acid sequence of SEQ ID NO:
6070 (or a sequence with no more than 1, 2, 3, or 4 mutations, e.g., substitutions, additions, or
deletions), a VLCDR?2 amino acid sequence of SEQ ID NO: 6071 (or a sequence with no more
than 1, 2, 3, or 4 mutations, e.g., substitutions, additions, or deletions), and/or a VLCDR3 amino
acid sequence of SEQ ID NO: 6072 (or a sequence with no more than 1, 2, 3, or 4 mutations,
e.g., substitutions, additions, or deletions). In some embodiments, the NKp30 antigen binding
domain comprises a VH comprising a VHCDR1 amino acid sequence of SEQ ID NO: 6007, a
VHCDR2 amino acid sequence of SEQ ID NO: 6008, and/or a VHCDR3 amino acid sequence of
SEQ ID NO: 6009, and a VL comprising a VLCDR1 amino acid sequence of SEQ ID NO: 6070,
a VLCDR2 amino acid sequence of SEQ ID NO: 6071, and a VLCDR3 amino acid sequence of
SEQ ID NO: 6072.

275



10

15

20

25

30

WO 2020/172598 PCT/US2020/019321

In some embodiments, the antigen binding domain that targets NKp30 comprises a VH
comprising a heavy chain framework region 1 (VHFWRI1) amino acid sequence of SEQ ID NO:
6003, a VHFWR2 amino acid sequence of SEQ ID NO: 6004, a VHFWR3 amino acid sequence
of SEQ ID NO: 6005, and/or a VHFWR4 amino acid sequence of SEQ ID NO: 6006.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VL
comprising a light chain framework region 1 (VLFWR1) amino acid sequence of SEQ ID NO:
6066, a VLFWR2 amino acid sequence of SEQ ID NO: 6067, a VLFWR3 amino acid sequence
of SEQ ID NO: 7292, and/or a VLFWR4 amino acid sequence of SEQ ID NO: 6069.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VH
comprising a heavy chain framework region 1 (VHFWR1) amino acid sequence of SEQ ID NO:
6003, a VHFWR2 amino acid sequence of SEQ ID NO: 6004, a VHFWR3 amino acid sequence
of SEQ ID NO: 6005, and/or a VHFWR4 amino acid sequence of SEQ ID NO: 6006, and a VL
comprising a light chain framework region 1 (VLFWR1) amino acid sequence of SEQ ID NO:
6066, a VLFWR2 amino acid sequence of SEQ ID NO: 6067, a VLFWR3 amino acid sequence
of SEQ ID NO: 7292, and/or a VLFWR4 amino acid sequence of SEQ ID NO: 6069.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VH
comprising a VHFWR1 amino acid sequence of SEQ ID NO: 6003 (or a sequence with no more
than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
VHFWR2 amino acid sequence of SEQ ID NO: 6004 (or a sequence with no more than 1, 2, 3,
4,5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a VHFWR3 amino
acid sequence of SEQ ID NO: 6005 (or a sequence with no more than 1, 2, 3,4, 5,6,7, 8,9, 10,
or 11 mutations, e.g., substitutions, additions, or deletions), and/or a VHFWR4 amino acid
sequence of SEQ ID NO: 6006.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VL
comprising a VLFWR1 amino acid sequence of SEQ ID NO: 6066 (or a sequence with no more
than 1, 2, or 3 mutations, e.g., substitutions, additions, or deletions), a VLFWR2 amino acid
sequence of SEQ ID NO: 6067 (or a sequence with no more than 1 mutation, e.g., substitution,
addition, or deletion), a VLFWR3 amino acid sequence of SEQ ID NO: 7292 (or a sequence with
no more than 1 mutation, e.g., substitution, addition, or deletion), and/or a VLFWR4 amino acid

sequence of SEQ ID NO: 6069.
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In some embodiments, the antigen binding domain that targets NKp30 comprises a VH
comprising a VHFWR1 amino acid sequence of SEQ ID NO: 6003 (or a sequence with no more
than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
VHFWR2 amino acid sequence of SEQ ID NO: 6004 (or a sequence with no more than 1, 2, 3,
4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a VHFWR3 amino
acid sequence of SEQ ID NO: 6005 (or a sequence with no more than 1, 2, 3,4, 5,6,7, 8,9, 10,
or 11 mutations, e.g., substitutions, additions, or deletions), and/or a VHFWR4 amino acid
sequence of SEQ ID NO: 6006, and a VL comprising a VLFWR1 amino acid sequence of SEQ
ID NO: 6066 (or a sequence with no more than 1, 2, or 3 mutations, e.g., substitutions, additions,
or deletions), a VLFWR2 amino acid sequence of SEQ ID NO: 6067 (or a sequence with no
more than 1 mutation, e.g., substitution, addition, or deletion), a VLFWR3 amino acid sequence
of SEQ ID NO: 7292 (or a sequence with no more than 1 mutation, e.g., substitution, addition, or
deletion), and/or a VLFWR4 amino acid sequence of SEQ ID NO: 6069.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VH
comprising a heavy chain framework region 1 (VHFWR1) amino acid sequence of SEQ ID NO:
6010, a VHFWR2 amino acid sequence of SEQ ID NO: 6011, a VHFWR3 amino acid sequence
of SEQ ID NO: 6012, and/or a VHFWR4 amino acid sequence of SEQ ID NO: 6013.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VL
comprising a light chain framework region 1 (VLFWR1) amino acid sequence of SEQ ID NO:
6073, a VLFWR2 amino acid sequence of SEQ ID NO: 6074, a VLFWR3 amino acid sequence
of SEQ ID NO: 6075, and/or a VLFWR4 amino acid sequence of SEQ ID NO: 6076.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VH
comprising a heavy chain framework region 1 (VHFWR1) amino acid sequence of SEQ ID NO:
6010, a VHFWR2 amino acid sequence of SEQ ID NO: 6011, a VHFWR3 amino acid sequence
of SEQ ID NO: 6012, and/or a VHFWR4 amino acid sequence of SEQ ID NO: 6013, and a VL
comprising a light chain framework region 1 (VLFWR1) amino acid sequence of SEQ ID NO:
6073, a VLFWR2 amino acid sequence of SEQ ID NO: 6074, a VLFWR3 amino acid sequence
of SEQ ID NO: 6075, and/or a VLFWR4 amino acid sequence of SEQ ID NO: 6076.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VH

comprising a VHFWR1 amino acid sequence of SEQ ID NO: 6010 (or a sequence with no more
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than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
VHFWR2 amino acid sequence of SEQ ID NO: 6011 (or a sequence with no more than 1, 2, 3,
4,5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a VHFWR3 amino
acid sequence of SEQ ID NO: 6012 (or a sequence with no more than 1,2, 3,4,5,6,7, 8,9, 10,
or 11 mutations, e.g., substitutions, additions, or deletions), and/or a VHFWR4 amino acid
sequence of SEQ ID NO: 6013.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VL
comprising a VLFWR1 amino acid sequence of SEQ ID NO: 6073 (or a sequence with no more
than 1, 2, or 3 mutations, e.g., substitutions, additions, or deletions), a VLFWR2 amino acid
sequence of SEQ ID NO: 6074 (or a sequence with no more than 1 mutation, e.g., substitution,
addition, or deletion), a VLFWR3 amino acid sequence of SEQ ID NO: 6075 (or a sequence with
no more than 1 mutation, e.g., substitution, addition, or deletion), and/or a VLFWR4 amino acid
sequence of SEQ ID NO: 6076.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VH
comprising a VHFWR1 amino acid sequence of SEQ ID NO: 6010 (or a sequence with no more
than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
VHFWR2 amino acid sequence of SEQ ID NO: 6011 (or a sequence with no more than 1, 2, 3,
4,5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a VHFWR3 amino
acid sequence of SEQ ID NO: 6012 (or a sequence with no more than 1, 2, 3,4, 5,6,7, 8,9, 10,
or 11 mutations, e.g., substitutions, additions, or deletions), and/or a VHFWR4 amino acid
sequence of SEQ ID NO: 6013, and a VL comprising a VLFWR1 amino acid sequence of SEQ
ID NO: 6073 (or a sequence with no more than 1, 2, or 3 mutations, e.g., substitutions, additions,
or deletions), a VLFWR2 amino acid sequence of SEQ ID NO: 6074 (or a sequence with no
more than 1 mutation, e.g., substitution, addition, or deletion), a VLFWR3 amino acid sequence
of SEQ ID NO: 6075 (or a sequence with no more than 1 mutation, e.g., substitution, addition, or
deletion), and/or a VLFWR4 amino acid sequence of SEQ ID NO: 6076.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VH
comprising a heavy chain framework region 1 (VHFWRI1) amino acid sequence of SEQ ID NO:
6014, a VHFWR2 amino acid sequence of SEQ ID NO: 6015, a VHFWR3 amino acid sequence
of SEQ ID NO: 6016, and/or a VHFWR4 amino acid sequence of SEQ ID NO: 6017.
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In some embodiments, the antigen binding domain that targets NKp30 comprises a VH
comprising a VHFWR1 amino acid sequence of SEQ ID NO: 6014 (or a sequence with no more
than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
VHFWR2 amino acid sequence of SEQ ID NO: 6015 (or a sequence with no more than 1, 2, 3,
4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a VHFWR3 amino
acid sequence of SEQ ID NO: 6016 (or a sequence with no more than 1, 2, 3,4, 5,6,7, 8,9, 10,
or 11 mutations, e.g., substitutions, additions, or deletions), and/or a VHFWR4 amino acid
sequence of SEQ ID NO: 6017.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VL
comprising a light chain framework region 1 (VLFWR1) amino acid sequence of SEQ ID NO:
6077, a VLFWR2 amino acid sequence of SEQ ID NO: 6078, a VLFWR3 amino acid sequence
of SEQ ID NO: 6079, and/or a VLFWR4 amino acid sequence of SEQ ID NO: 6080.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VL
comprising a VLFWR1 amino acid sequence of SEQ ID NO: 6077 (or a sequence with no more
than 1, 2, or 3 mutations, e.g., substitutions, additions, or deletions), a VLFWR2 amino acid
sequence of SEQ ID NO: 6078 (or a sequence with no more than 1 mutation, e.g., substitution,
addition, or deletion), a VLFWR3 amino acid sequence of SEQ ID NO: 6079 (or a sequence with
no more than 1 mutation, e.g., substitution, addition, or deletion), and/or a VLFWR4 amino acid
sequence of SEQ ID NO: 6080.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VH
comprising a heavy chain framework region 1 (VHFWR1) amino acid sequence of SEQ ID NO:
6018, a VHFWR2 amino acid sequence of SEQ ID NO: 6019, a VHFWR3 amino acid sequence
of SEQ ID NO: 6020, and/or a VHFWR4 amino acid sequence of SEQ ID NO: 6021.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VH
comprising a VHFWR1 amino acid sequence of SEQ ID NO: 6018 (or a sequence with no more
than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
VHFWR2 amino acid sequence of SEQ ID NO: 6019 (or a sequence with no more than 1, 2, 3,
4,5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a VHFWR3 amino

acid sequence of SEQ ID NO: 6020 (or a sequence with no more than 1, 2, 3,4, 5,6,7, 8,9, 10,
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or 11 mutations, e.g., substitutions, additions, or deletions), and/or a VHFWR4 amino acid
sequence of SEQ ID NO: 6021.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VL
comprising a light chain framework region 1 (VLFWR1) amino acid sequence of SEQ ID NO:
6081, a VLFWR2 amino acid sequence of SEQ ID NO: 6082, a VLFWR3 amino acid sequence
of SEQ ID NO: 6083, and/or a VLFWR4 amino acid sequence of SEQ ID NO: 6084.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VL
comprising a VLFWR1 amino acid sequence of SEQ ID NO: 6081 (or a sequence with no more
than 1, 2, or 3 mutations, e.g., substitutions, additions, or deletions), a VLFWR2 amino acid
sequence of SEQ ID NO: 6082 (or a sequence with no more than 1 mutation, e.g., substitution,
addition, or deletion), a VLFWR3 amino acid sequence of SEQ ID NO: 6083 (or a sequence with
no more than 1 mutation, e.g., substitution, addition, or deletion), and/or a VLFWR4 amino acid
sequence of SEQ ID NO: 6084.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VH
comprising a heavy chain framework region 1 (VHFWR1) amino acid sequence of SEQ ID NO:
6022, a VHFWR2 amino acid sequence of SEQ ID NO: 6023, a VHFWR3 amino acid sequence
of SEQ ID NO: 6024, and/or a VHFWR4 amino acid sequence of SEQ ID NO: 6025.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VH
comprising a VHFWR1 amino acid sequence of SEQ ID NO: 6022 (or a sequence with no more
than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
VHFWR2 amino acid sequence of SEQ ID NO: 6023 (or a sequence with no more than 1, 2, 3,
4,5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a VHFWR3 amino
acid sequence of SEQ ID NO: 6024 (or a sequence with no more than 1,2, 3,4,5,6,7, 8,9, 10,
or 11 mutations, e.g., substitutions, additions, or deletions), and/or a VHFWR4 amino acid
sequence of SEQ ID NO: 6025.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VL
comprising a light chain framework region 1 (VLFWR1) amino acid sequence of SEQ ID NO:
6085, a VLFWR2 amino acid sequence of SEQ ID NO: 6086, a VLFWR3 amino acid sequence
of SEQ ID NO: 6087, and/or a VLFWR4 amino acid sequence of SEQ ID NO: 6088.
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In some embodiments, the antigen binding domain that targets NKp30 comprises a VL
comprising a VLFWR1 amino acid sequence of SEQ ID NO: 6085 (or a sequence with no more
than 1, 2, or 3 mutations, e.g., substitutions, additions, or deletions), a VLFWR2 amino acid
sequence of SEQ ID NO: 6086 (or a sequence with no more than 1 mutation, e.g., substitution,
addition, or deletion), a VLFWR3 amino acid sequence of SEQ ID NO: 6087 (or a sequence with
no more than 1 mutation, e.g., substitution, addition, or deletion), and/or a VLFWR4 amino acid
sequence of SEQ ID NO: 6088.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VH
comprising a heavy chain framework region 1 (VHFWRI1) amino acid sequence of SEQ ID NO:
6026, a VHFWR2 amino acid sequence of SEQ ID NO: 6027, a VHFWR3 amino acid sequence
of SEQ ID NO: 6028, and/or a VHFWR4 amino acid sequence of SEQ ID NO: 6029.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VH
comprising a VHFWR1 amino acid sequence of SEQ ID NO: 6026 (or a sequence with no more
than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
VHFWR?2 amino acid sequence of SEQ ID NO: 6027 (or a sequence with no more than 1, 2, 3,
4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a VHFWR3 amino
acid sequence of SEQ ID NO: 6028 (or a sequence with no more than 1, 2, 3,4, 5,6,7, 8,9, 10,
or 11 mutations, e.g., substitutions, additions, or deletions), and/or a VHFWR4 amino acid
sequence of SEQ ID NO: 6029.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VL
comprising a light chain framework region 1 (VLFWR1) amino acid sequence of SEQ ID NO:
6089, a VLFWR2 amino acid sequence of SEQ ID NO: 6090, a VLFWR3 amino acid sequence
of SEQ ID NO: 6091, and/or a VLFWR4 amino acid sequence of SEQ ID NO: 6092.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VL
comprising a VLFWR1 amino acid sequence of SEQ ID NO: 6089 (or a sequence with no more
than 1, 2, or 3 mutations, e.g., substitutions, additions, or deletions), a VLFWR2 amino acid
sequence of SEQ ID NO: 6090 (or a sequence with no more than 1 mutation, e.g., substitution,
addition, or deletion), a VLFWR3 amino acid sequence of SEQ ID NO: 6091 (or a sequence with
no more than 1 mutation, e.g., substitution, addition, or deletion), and/or a VLFWR4 amino acid

sequence of SEQ ID NO: 6092.
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In some embodiments, the antigen binding domain that targets NKp30 comprises a VH
comprising a heavy chain framework region 1 (VHFWRI1) amino acid sequence of SEQ ID NO:
6030, a VHFWR2 amino acid sequence of SEQ ID NO: 6032, a VHFWR3 amino acid sequence
of SEQ ID NO: 6033, and/or a VHFWR4 amino acid sequence of SEQ ID NO: 6034.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VH
comprising a VHFWR1 amino acid sequence of SEQ ID NO: 6030 (or a sequence with no more
than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
VHFWR2 amino acid sequence of SEQ ID NO: 6032 (or a sequence with no more than 1, 2, 3,
4,5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a VHFWR3 amino
acid sequence of SEQ ID NO: 6033 (or a sequence with no more than 1, 2, 3,4, 5,6,7, 8,9, 10,
or 11 mutations, e.g., substitutions, additions, or deletions), and/or a VHFWR4 amino acid
sequence of SEQ ID NO: 6034.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VL
comprising a light chain framework region 1 (VLFWR1) amino acid sequence of SEQ ID NO:
6093, a VLFWR2 amino acid sequence of SEQ ID NO: 6094, a VLFWR3 amino acid sequence
of SEQ ID NO: 6095, and/or a VLFWR4 amino acid sequence of SEQ ID NO: 6096.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VL
comprising a VLFWR1 amino acid sequence of SEQ ID NO: 6093 (or a sequence with no more
than 1, 2, or 3 mutations, e.g., substitutions, additions, or deletions), a VLFWR2 amino acid
sequence of SEQ ID NO: 6094 (or a sequence with no more than 1 mutation, e.g., substitution,
addition, or deletion), a VLFWR3 amino acid sequence of SEQ ID NO: 6095 (or a sequence with
no more than 1 mutation, e.g., substitution, addition, or deletion), and/or a VLFWR4 amino acid
sequence of SEQ ID NO: 6096.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VH
comprising a heavy chain framework region 1 (VHFWRI1) amino acid sequence of SEQ ID NO:
6035, a VHFWR2 amino acid sequence of SEQ ID NO: 6036, a VHFWR3 amino acid sequence
of SEQ ID NO: 6037, and/or a VHFWR4 amino acid sequence of SEQ ID NO: 6038.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VH
comprising a VHFWR1 amino acid sequence of SEQ ID NO: 6035 (or a sequence with no more

than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
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VHFWR2 amino acid sequence of SEQ ID NO: 6036 (or a sequence with no more than 1, 2, 3,
4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a VHFWR3 amino
acid sequence of SEQ ID NO: 6037 (or a sequence with no more than 1, 2, 3,4, 5,6,7, 8,9, 10,
or 11 mutations, e.g., substitutions, additions, or deletions), and/or a VHFWR4 amino acid
sequence of SEQ ID NO: 6038.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VH
comprising a heavy chain framework region 1 (VHFWR1) amino acid sequence of SEQ ID NO:
6039, a VHFWR2 amino acid sequence of SEQ ID NO: 6040, a VHFWR3 amino acid sequence
of SEQ ID NO: 6041, and/or a VHFWR4 amino acid sequence of SEQ ID NO: 6042.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VH
comprising a VHFWR1 amino acid sequence of SEQ ID NO: 6039 (or a sequence with no more
than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
VHFWR2 amino acid sequence of SEQ ID NO: 6040 (or a sequence with no more than 1, 2, 3,
4,5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a VHFWR3 amino
acid sequence of SEQ ID NO: 6041 (or a sequence with no more than 1,2, 3,4,5,6,7, 8,9, 10,
or 11 mutations, e.g., substitutions, additions, or deletions), and/or a VHFWR4 amino acid
sequence of SEQ ID NO: 6042.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VL
comprising a light chain framework region 1 (VLFWR1) amino acid sequence of SEQ ID NO:
6097, a VLFWR2 amino acid sequence of SEQ ID NO: 6098, a VLFWR3 amino acid sequence
of SEQ ID NO: 6099, and/or a VLFWR4 amino acid sequence of SEQ ID NO: 6100.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VL
comprising a VLFWR1 amino acid sequence of SEQ ID NO: 6097 (or a sequence with no more
than 1, 2, or 3 mutations, e.g., substitutions, additions, or deletions), a VLFWR2 amino acid
sequence of SEQ ID NO: 6098 (or a sequence with no more than 1 mutation, e.g., substitution,
addition, or deletion), a VLFWR3 amino acid sequence of SEQ ID NO: 6099 (or a sequence with
no more than 1 mutation, e.g., substitution, addition, or deletion), and/or a VLFWR4 amino acid
sequence of SEQ ID NO: 6100.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VH

comprising a heavy chain framework region 1 (VHFWRI1) amino acid sequence of SEQ ID NO:
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6043, a VHFWR2 amino acid sequence of SEQ ID NO: 6044, a VHFWR3 amino acid sequence
of SEQ ID NO: 6045, and/or a VHFWR4 amino acid sequence of SEQ ID NO: 6046.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VH
comprising a VHFWR1 amino acid sequence of SEQ ID NO: 6043 (or a sequence with no more
than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
VHFWR2 amino acid sequence of SEQ ID NO: 6044 (or a sequence with no more than 1, 2, 3,
4,5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a VHFWR3 amino
acid sequence of SEQ ID NO: 6045 (or a sequence with no more than 1, 2, 3,4, 5,6,7, 8,9, 10,
or 11 mutations, e.g., substitutions, additions, or deletions), and/or a VHFWR4 amino acid
sequence of SEQ ID NO: 6046.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VL
comprising a light chain framework region 1 (VLFWR1) amino acid sequence of SEQ ID NO:
6101, a VLFWR2 amino acid sequence of SEQ ID NO: 6102, a VLFWR3 amino acid sequence
of SEQ ID NO: 6103, and/or a VLFWR4 amino acid sequence of SEQ ID NO: 6104.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VL
comprising a VLFWR1 amino acid sequence of SEQ ID NO: 6101 (or a sequence with no more
than 1, 2, or 3 mutations, e.g., substitutions, additions, or deletions), a VLFWR2 amino acid
sequence of SEQ ID NO: 6102 (or a sequence with no more than 1 mutation, e.g., substitution,
addition, or deletion), a VLFWR3 amino acid sequence of SEQ ID NO: 6103 (or a sequence with
no more than 1 mutation, e.g., substitution, addition, or deletion), and/or a VLFWR4 amino acid
sequence of SEQ ID NO: 6104.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VH
comprising a heavy chain framework region 1 (VHFWR1) amino acid sequence of SEQ ID NO:
6047, a VHFWR2 amino acid sequence of SEQ ID NO: 6048, a VHFWR3 amino acid sequence
of SEQ ID NO: 6049, and/or a VHFWR4 amino acid sequence of SEQ ID NO: 6050.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VH
comprising a VHFWR1 amino acid sequence of SEQ ID NO: 6047 (or a sequence with no more
than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
VHFWR2 amino acid sequence of SEQ ID NO: 6048 (or a sequence with no more than 1, 2, 3,

4,5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a VHFWR3 amino
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acid sequence of SEQ ID NO: 6049 (or a sequence with no more than 1, 2, 3,4, 5,6,7, 8,9, 10,
or 11 mutations, e.g., substitutions, additions, or deletions), and/or a VHFWR4 amino acid
sequence of SEQ ID NO: 6050.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VL
comprising a light chain framework region 1 (VLFWR1) amino acid sequence of SEQ ID NO:
6105, a VLFWR2 amino acid sequence of SEQ ID NO: 6106, a VLFWR3 amino acid sequence
of SEQ ID NO: 6107, and/or a VLFWR4 amino acid sequence of SEQ ID NO: 6108.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VL
comprising a VLFWR1 amino acid sequence of SEQ ID NO: 6105 (or a sequence with no more
than 1, 2, or 3 mutations, e.g., substitutions, additions, or deletions), a VLFWR2 amino acid
sequence of SEQ ID NO: 6106 (or a sequence with no more than 1 mutation, e.g., substitution,
addition, or deletion), a VLFWR3 amino acid sequence of SEQ ID NO: 6107 (or a sequence with
no more than 1 mutation, e.g., substitution, addition, or deletion), and/or a VLFWR4 amino acid
sequence of SEQ ID NO: 6108.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VH
comprising a heavy chain framework region 1 (VHFWR1) amino acid sequence of SEQ ID NO:
6051, a VHFWR2 amino acid sequence of SEQ ID NO: 6052, a VHFWR3 amino acid sequence
of SEQ ID NO: 6053, and/or a VHFWR4 amino acid sequence of SEQ ID NO: 6054.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VH
comprising a VHFWR1 amino acid sequence of SEQ ID NO: 6051 (or a sequence with no more
than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
VHFWR2 amino acid sequence of SEQ ID NO: 6052 (or a sequence with no more than 1, 2, 3,
4,5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a VHFWR3 amino
acid sequence of SEQ ID NO: 6053 (or a sequence with no more than 1, 2, 3,4, 5,6,7, 8,9, 10,
or 11 mutations, e.g., substitutions, additions, or deletions), and/or a VHFWR4 amino acid
sequence of SEQ ID NO: 6054.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VL
comprising a light chain framework region 1 (VLFWR1) amino acid sequence of SEQ ID NO:
6109, a VLFWR2 amino acid sequence of SEQ ID NO: 6110, a VLFWR3 amino acid sequence
of SEQ ID NO: 6111, and/or a VLFWR4 amino acid sequence of SEQ ID NO: 6112.
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In some embodiments, the antigen binding domain that targets NKp30 comprises a VL
comprising a VLFWR1 amino acid sequence of SEQ ID NO: 6109 (or a sequence with no more
than 1, 2, or 3 mutations, e.g., substitutions, additions, or deletions), a VLFWR2 amino acid
sequence of SEQ ID NO: 6110 (or a sequence with no more than 1 mutation, e.g., substitution,
addition, or deletion), a VLFWR3 amino acid sequence of SEQ ID NO: 6111 (or a sequence with
no more than 1 mutation, e.g., substitution, addition, or deletion), and/or a VLFWR4 amino acid

sequence of SEQ ID NO: 6112.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VH
comprising a heavy chain framework region 1 (VHFWR1) amino acid sequence of SEQ ID NO:
6055, a VHFWR2 amino acid sequence of SEQ ID NO: 6056, a VHFWR3 amino acid sequence
of SEQ ID NO: 6057, and/or a VHFWR4 amino acid sequence of SEQ ID NO: 6058.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VH
comprising a VHFWR1 amino acid sequence of SEQ ID NO: 6055 (or a sequence with no more
than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
VHFWR2 amino acid sequence of SEQ ID NO: 6056 (or a sequence with no more than 1, 2, 3,
4,5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a VHFWR3 amino
acid sequence of SEQ ID NO: 6057 (or a sequence with no more than 1, 2, 3,4, 5,6,7, 8,9, 10,
or 11 mutations, e.g., substitutions, additions, or deletions), and/or a VHFWR4 amino acid
sequence of SEQ ID NO: 6058.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VL
comprising a light chain framework region 1 (VLFWR1) amino acid sequence of SEQ ID NO:
6113, a VLFWR2 amino acid sequence of SEQ ID NO: 6114, a VLFWR3 amino acid sequence
of SEQ ID NO: 6115, and/or a VLFWR4 amino acid sequence of SEQ ID NO: 6116.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VL
comprising a VLFWR1 amino acid sequence of SEQ ID NO: 6113 (or a sequence with no more
than 1, 2, or 3 mutations, e.g., substitutions, additions, or deletions), a VLFWR2 amino acid
sequence of SEQ ID NO: 6114 (or a sequence with no more than 1 mutation, e.g., substitution,

addition, or deletion), a VLFWR3 amino acid sequence of SEQ ID NO: 6115 (or a sequence with
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no more than 1 mutation, e.g., substitution, addition, or deletion), and/or a VLFWR4 amino acid
sequence of SEQ ID NO: 6116.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VH
comprising a heavy chain framework region 1 (VHFWR1) amino acid sequence of SEQ ID NO:
6059, a VHFWR2 amino acid sequence of SEQ ID NO: 6060, a VHFWR3 amino acid sequence
of SEQ ID NO: 6061, and/or a VHFWR4 amino acid sequence of SEQ ID NO: 6062.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VH
comprising a VHFWR1 amino acid sequence of SEQ ID NO: 6059 (or a sequence with no more
than 1, 2, 3, 4, 5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a
VHFWR2 amino acid sequence of SEQ ID NO: 6060 (or a sequence with no more than 1, 2, 3,
4,5, or 6 mutations, e.g., substitutions, additions, or deletions, therefrom), a VHFWR3 amino
acid sequence of SEQ ID NO: 6061 (or a sequence with no more than 1, 2, 3,4, 5,6,7, 8,9, 10,
or 11 mutations, e.g., substitutions, additions, or deletions), and/or a VHFWR4 amino acid
sequence of SEQ ID NO: 6062.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VL
comprising a light chain framework region 1 (VLFWR1) amino acid sequence of SEQ ID NO:
6117, a VLFWR2 amino acid sequence of SEQ ID NO: 6118, a VLFWR3 amino acid sequence
of SEQ ID NO: 6119, and/or a VLFWR4 amino acid sequence of SEQ ID NO: 6120.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VL
comprising a VLFWR1 amino acid sequence of SEQ ID NO: 6117 (or a sequence with no more
than 1, 2, or 3 mutations, e.g., substitutions, additions, or deletions), a VLFWR2 amino acid
sequence of SEQ ID NO: 6118 (or a sequence with no more than 1 mutation, e.g., substitution,
addition, or deletion), a VLFWR3 amino acid sequence of SEQ ID NO: 6119 (or a sequence with
no more than 1 mutation, e.g., substitution, addition, or deletion), and/or a VLFWR4 amino acid
sequence of SEQ ID NO: 6120.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VH
comprising the amino acid sequence of SEQ ID NO: 6148 (or an amino acid sequence having at
least about 77%, 80%, 85%, 90%, 95%, or 99% sequence identity to SEQ ID NO: 6148). In
some embodiments, the antigen binding domain that targets NKp30 comprises a VH comprising

the amino acid sequence of SEQ ID NO: 6149 (or an amino acid sequence having at least about
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77%, 80%, 85%, 90%, 95%, or 99% sequence identity to SEQ ID NO: 6149). In some
embodiments, the antigen binding domain that targets NKp30 comprises a VL comprising the
amino acid sequence of SEQ ID NO: 6150 (or an amino acid sequence having at least about
93%, 95%, or 99% sequence identity to SEQ ID NO: 6150). In some embodiments, antigen
binding domain that targets NKp30 comprises a VH comprising the amino acid sequence of SEQ
ID NO: 6148. In some embodiments, antigen binding domain that targets NKp30 comprises a
VH comprising the amino acid sequence of SEQ ID NO: 6149. In some embodiments, the
antigen binding domain that targets NKp30 comprises a VL comprising the amino acid sequence
of SEQ ID NO: 6150.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VH
comprising the amino acid sequence of SEQ ID NO: 6148, and a VL comprising the amino acid
sequence of SEQ ID NO: 6150. In some embodiments, the antigen binding domain that targets
NKp30 comprises a VH comprising the amino acid sequence of SEQ ID NO: 6149, and a VL
comprising the amino acid sequence of SEQ ID NO: 6150.

In some embodiments, the antigen binding domain that targets NKp30 comprises a VH
comprising the amino acid sequence of SEQ ID NO: 6151 (or an amino acid sequence having at
least about 77%, 80%, 85%, 90%, 95%, or 99% sequence identity to SEQ ID NO: 6151). In
some embodiments, the antigen binding domain that targets NKp30 comprises a VH comprising
the amino acid sequence of SEQ ID NO: 6152 (or an amino acid sequence having at least about
77%, 80%, 85%, 90%, 95%, or 99% sequence identity to SEQ ID NO: 6152). In some
embodiments, the antigen binding domain that targets NKp30 comprises a VL comprising the
amino acid sequence of SEQ ID NO: 6153 (or an amino acid sequence having at least about
93%, 95%, or 99% sequence identity to SEQ ID NO: 6153). In some embodiments, antigen
binding domain that targets NKp30 comprises a VH comprising the amino acid sequence of SEQ
ID NO: 6151. In some embodiments, antigen binding domain that targets NKp30 comprises a
VH comprising the amino acid sequence of SEQ ID NO: 6152. In some embodiments, the
antigen binding domain that targets NKp30 comprises a VL comprising the amino acid sequence

of SEQ ID NO: 6153.
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In some embodiments, the antigen binding domain that targets NKp30 comprises a VH

comprising the amino acid sequence of SEQ ID NO: 6151, and a VL. comprising the amino acid

sequence of SEQ ID NO: 6153. In some embodiments, the antigen binding domain that targets

NKp30 comprises a VH comprising the amino acid sequence of SEQ ID NO: 6152, and a VL

comprising the amino acid sequence of SEQ ID NO: 6153.

In some embodiments, the antigen binding domain that targets NKp30 comprises an

scFv. In some embodiments, the scFv comprises an amino acid sequence selected from SEQ ID

NOs: 6187-6190, or an amino acid sequence having at least about 93%, 95%, or 99% sequence

identity thereto.

10 Table 7. Exemplary heavy chain CDRs and FWRs of NKp30-targeting antigen binding domains

Ab ID VHFWR! | VHCDR! | VHFWR2 | VHCDR2 | VHFWR3 | VHCDR3 | VHFWR4
9G1-HC QIQLQES | TGGYHW | WIRQFPG | YIYSSGST | RISITRDT | GNWHYF | WGQGTM
GPGLVKP | N(SEQID | KKLEWM | SYNPSLK | SKNQFFL | DF(SEQ | VTVSS
SQSLSLTC | NO: 6000) | G(SEQID | S(SEQID | QLNSVTT | ID NO: (SEQ ID
SVTGFSIN NO: 6004) | NO:6001) | EDTATYY | 6002) NO: 6006)
(SEQ ID CAR (SEQ
NO: 6003) ID NO:
6005)
15H6-HC | QIQLQES | TGGYHW | WIRQFPG | YIYSSGTT | RISITRDT | GNWHYF | WGQGTL
GPGLVKP | N(SEQID | KKLEWM | RYNPSLK | SKNQFFL | DY (SEQ | VAVSS
SQSLSLTC | NO: 6007) | G(SEQID | S(SEQID | QLNSVTP | ID NO: (SEQ ID
SVTGFSIN NO: 6011) | NO: 6008) | EDTATYY | 6009) NO: 6013)
(SEQ ID CTR (SEQ
NO: 6010) ID NO:
6012)
9GI-HC_1 | QIQLQES | TGGYHW | WIRQPAG | YIYSSGST | RVTMSRD | GNWHYF | WGQGTM
GPGLVKP | N(SEQID | KGLEWIG | SYNPSLK | TSKNQFS | DF(SEQ | VTVSS
SETLSLTC | NO: 6000) | (SEQID S(SEQID | LKLSSVT | IDNO: (SEQID
TVSGFSIN NO: 6015) | NO:6001) | AADTAVY | 6002) NO: 6017)
(SEQ ID YCAR
NO: 6014) (SEQ ID
NO: 6016)
9G1-HC 2 | QIQLQES | TGGYHW | WIRQHPG | YIYSSGST | LVTISRDT | GNWHYF | WGQGTM
GPGLVKP | N(SEQID | KGLEWIG | SYNPSLK | SKNQFSL | DF(SEQ | VTVSS
SQTLSLTC | NO: 6000) | (SEQID S(SEQID | KLSSVTA | IDNO: (SEQID
TVSGFSIN NO: 6019) | NO: 6001) | ADTAVYY | 6002) NO: 6021)
(SEQ ID CAR (SEQ
NO: 6018) ID NO:
6020)
9G1-HC_3 | EIQLLESG | TGGYHW | WVRQAP | YIYSSGST | RFTISRDT | GNWHYF | WGQGTM
GGLVQPG | N(SEQID | GKGLEW | SYNPSLK | SKNTFYL |DF(SEQ | VTVSS
GSLRLSC | NO:6000) | VG (SEQ | S(SEQID | QMNSLRA | ID NO: (SEQ ID
AVSGFSIN ID NO: NO: 6001) | EDTAVYY | 6002) NO: 6025)
(SEQ ID 6023) CAR (SEQ
NO: 6022) ID NO:
6024)

289




WO 2020/172598 PCT/US2020/019321
9GI-HC_4 | QIQLVQS | TGGYHW | WVRQAP | YIYSSGST | RVTITRDT | GNWHYF | WGQGTM
GAEVKKP | N(SEQID | GQGLEW | SYNPSLK | STNTFYM | DF(SEQ | VTVSS
GSSVKVS | NO: 6000) | MG (SEQ | S(SEQID | ELSSLRSE | ID NO: (SEQID
CKVSGFSI ID NO: NO: 6001) | DTAVYYC | 6002) NO: 6029)
N (SEQ ID 6027) AR (SEQ
NO: 6026) ID NO:
6028)
9G1-HC_5 | EIQLVESG | TGGYHW | WVRQAP | YIYSSGST | RFTISRDT | GNWHYEF | WGQGTM
GGLVQPG | N(SEQID | GKGLEW | SYNPSLK | AKNSFYL | DF(SEQ | VTVSS
GSLRLSC | NO: 6000) | VG (SEQ | S(SEQID | QMNSLRA | ID NO: (SEQID
AVSGFSIN ID NO: NO: 6001) | EDTAVYY | 6002) NO: 6034)
(SEQ ID 6032) CAR (SEQ
NO: 6030) ID NO:
6033)
9GI-HC 6 | QIQLVQS | TGGYHW | WVRQAP | YIYSSGST | RVTMTRD | GNWHYE | WGQGTM
GAEVKKP | N(SEQID | GQGLEW | SYNPSLK | TSTNTFY |DF(SEQ | VTVSS
GASVKVS | NO: 6000) | MG (SEQ | S(SEQID | MELSSLR | ID NO: (SEQID
CKVSGFSI ID NO: NO: 6001) | SEDTAVY | 6002) NO: 6038)
N (SEQ ID 6036) YCAR
NO: 6035) (SEQ ID
NO: 6037)
15H6-HC_! | QIQLQES | TGGYHW | WIRQHPG | YIYSSGTT | LVTISRDT | GNWHYF | WGQGTL
GPGLVKP | N(SEQID | KGLEWIG | RYNPSLK | SKNQFSL | DY (SEQ | VTVSS
SQTLSLTC | NO: 6007) | (SEQID S(SEQID | KLSSVTA | ID NO: (SEQID
TVSGFSIN NO: 6040) | NO:6008) | ADTAVYY | 6009) NO: 6042)
(SEQ ID CAR (SEQ
NO: 6039) ID NO:
6041)
15H6-HC_2 | QIQLQES | TGGYHW | WIRQPAG | YIYSSGTT | RVTMSRD | GNWHYF | WGQGTL
GPGLVKP | N(SEQID | KGLEWIG | RYNPSLK | TSKNQFS | DY (SEQ | VTVSS
SETLSLTC | NO: 6007) | (SEQID S(SEQID | LKLSSVT | IDNO: (SEQID
TVSGFSIN NO: 6044) | NO: 6008) | AADTAVY | 6009) NO: 6046)
(SEQ ID YCAR
NO: 6043) (SEQ ID
NO: 6045)
15H6-HC_3 | EIQLLESG | TGGYHW | WVRQAP | YIYSSGTT | RFTISRDT | GNWHYF | WGQGTL
GGLVQPG | N(SEQID | GKGLEW | RYNPSLK | SKNTFYL | DY (SEQ | VTVSS
GSLRLSC | NO:6007) | VG(SEQ | S(SEQID | QMNSLRA | ID NO: (SEQID
AVSGFSIN ID NO: NO: 6008) | EDTAVYY | 6009) NO: 6050)
(SEQ ID 6048) CAR (SEQ
NO: 6047) ID NO:
6049)
15H6-HC_4 | QIQLVES | TGGYHW | WIRQAPG | YIYSSGTT | RFTISRDT | GNWHYE | WGQGTL
GGGLVKP | N(SEQID | KGLEWV | RYNPSLK | AKNSFYL | DY (SEQ | VTVSS
GGSLRLS | NO:6007) | G(SEQID | S(SEQID | QMNSLRA | ID NO: (SEQID
CAVSGFSI NO: 6052) | NO: 6008) | EDTAVYY | 6009) NO: 6054)
N (SEQ ID CAR (SEQ
NO: 6051) ID NO:
6053)
15H6-HC_5 | QIQLVQS | TGGYHW | WVRQAP | YIYSSGTT | RVTMTRD | GNWHYF | WGQGTL
GAEVKKP | N(SEQID | GQGLEW | RYNPSLK | TSTNTFY | DY (SEQ | VTVSS
GASVKVS | NO:6007) | MG (SEQ | S(SEQID | MELSSLR [ ID NO: (SEQID
CKVSGFSI ID NO: NO: 6008) | SEDTAVY | 6009) NO: 6058)
6056) YCAR
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N (SEQID (SEQID
NO: 6055) NO: 6057)

15H6-HC_6 | EIQLVQS | TGGYHW | WVQQAP | YIYSSGTT | RVTITRDT | GNWHYF | WGQGTL
GAEVKKP | N(SEQID | GKGLEW | RYNPSLK | STNTFYM | DY (SEQ | VTVSS
GATVKIS | NO:6007) | MG (SEQ | S(SEQID [ ELSSLRSE | ID NO: (SEQ ID
CKVSGFSI ID NO: NO: 6008) | DTAVYYC | 6009) NO: 6062)
N (SEQ ID 6060) AR (SEQ
NO: 6059) ID NO:

6061)

Table 18. Exemplary heavy chain CDRs and FWRs of NKp30-targeting antigen binding domains

(according to the Kabat numbering scheme)

Ab ID VHEFWR1 VHCDR1 VHEFWR2 VHCDR2 VHEFWR3 VHCDR3 VHEWR4

9G1-HC QIQLQESG | GYHWN WIRQFPGK | YIYSSGST RISITRDT GNWHYFDF WGQGTMVT
PGLVKPSQ | (SEQ ID KLEWMG SYNPSLKS | SKNQFFLQ (SEQ ID VSS (SEQ
SLSLTCSV | NO: (SEQ ID (SEQ ID LNSVITED | NO: ID NO:
TGFSINTG | 7313) NO: NO: TATYYCAR | 6002) 6006)
(SEQ ID 6004) 6001) (SEQ ID
NO: NO:
7317) 6005)

15H6-HC QIQLQOESG | GYHWN WIRQFPGK | YIYSSGTT RISITRDT GNWHYFDY | WGQGTLVA
PGLVKPSQ | (SEQ ID KLEWMG RYNPSLKS | SKNQFFLQ (SEQ ID VSS (SEQ
SLSLTCSV | NO: (SEQ ID (SEQ ID LNSVTIPED | NO: ID NO:
TGEFSINTG | 7313) NO: NO: TATYYCTR | 6009) 6013)
(SEQ ID 6011) 6008) (SEQ ID
NO: NO:
7317) 6012)

9G1-HC_1 QIQLQESG | GYHWN WIRQPAGK | YIYSSGST RVTMSRDT GNWHYFDF WGQGTMVT
PGLVKPSE (SEQ ID GLEWIG SYNPSLKS | SKNQFSLK | (SEQ ID VSS (SEQ
TLSLTICTV | NO: (SEQ ID (SEQ ID LSSVTAAD | NO: ID NO:
SGFSINTG | 7313) NO: NO: TAVYYCAR | 6002) 6017)
(SEQ ID 6015) 6001) (SEQ ID
NO: NO:
7371) 6016)

9G1-HC 2 QIQLQESG | GYHWN WIRQHPGK | YIYSSGST LVTISRDT GNWHYFDF WGQGTMVT
PGLVKPSQ | (SEQ ID GLEWIG SYNPSLKS | SKNQFSLK | (SEQ ID VSS (SEQ
TLSLTCTV | NO: (SEQ ID (SEQ ID LSSVTAAD | NO: ID NO:
SGFSINTG | 7313) NO: NO: TAVYYCAR | 6002) 6021)
(SEQ ID 6019) 6001) (SEQ ID
NO: NO:
7372) 6020)

9G1-HC 3 EIQLLESG | GYHWN WVRQAPGK | YIYSSGST RETISRDT GNWHYFDF WGQGTMVT
GGLVQPGG | (SEQ ID GLEWVG SYNPSLKS | SKNTFYLQ (SEQ ID VSS (SEQ
SLRLSCAV | NO: (SEQ ID (SEQ ID MNSLRAED | NO: ID NO:
SGESINTG | 7313) NO: NO: TAVYYCAR | 6002) 6025)
(SEQ ID 6023) 6001) (SEQ ID
NO: NO:
7373) 6024)

9G1-HC 4 QIQLVQSG | GYHWN WVRQAPGQ | YIYSSGST RVTITRDT GNWHYFDF WGQGTMVT
AEVKKPGS (SEQ ID GLEWMG SYNPSLKS | STNTFYME (SEQ ID VSS (SEQ
SVKVSCKV | NO: (SEQ ID (SEQ ID LSSLRSED | NO: ID NO:
SGEFSINTG | 7313) TAVYYCAR | 6002) 6029)
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(SEQ ID NO: NO: (SEQ ID
NO: 6027) 6001) NO:
7374) 6028)

9G1-HC_5 EIQLVESG | GYHWN WVRQAPGK | YIYSSGST | RETISRDT | GNWHYFDE | WGQGTMVT
GGLVQPGG (SEQ ID GLEWVG SYNPSLKS | AKNSEFYLQ (SEQ ID VSS (SEQ
SLRLSCAV | NO: (SEQ ID (SEQ ID MNSLRAED | NO: ID NO:
SGEFSINTG | 7313) NOL NO: TAVYYCAR | 6002) 6034)
(SEQ ID 6032) 6001) (SEQ ID
NO: NO:
7375) 6033)

9G1-HC_6 QIQLVQSG | GYHWN WVRQAPGQ | YIYSSGST [ RVIMTRDT | GNWHYFDE | WGQGTMVT
AEVKKPGA (SEQ ID GLEWMG SYNPSLKS STNTFYME (SEQ ID VSS (SEQ
SVKVSCKV | NO: (SEQ ID (SEQ ID LSSLRSED | NO: ID NO:
SGEFSINTG | 7313) NO: NO: TAVYYCAR | 6002) 6038)
(SEQ ID 6036) 6001) (SEQ ID
NO: NO:
7376) 6037)

15H6-HC_1 | QIQLQESG | GYHWN WIRQHPGK | YIYSSGTT [ LVIISRDT | GNWHYEFDY | WGQGTLVT
PGLVKPSQ (SEQ ID GLEWIG RYNPSLKS SKNQFSLK (SEQ ID VSS (SEQ
TLSLTCTV | NO: (SEQ ID (SEQ ID LSSVTAAD | NO: ID NO:
SGESINTG | 7313) NO: NO: TAVYYCAR | 6009) 6042)
(SEQ ID 6040) 6008) (SEQ ID
NO: NO:
7372) 6041)

15H6-HC_2 | QIQLQOESG | GYHWN WIRQPAGK | YIYSSGTT [ RVIMSRDT | GNWHYFDY | WGQGTLVT
PGLVKPSE (SEQ ID GLEWIG RYNPSLKS SKNQFSLK (SEQ ID VSS (SEQ
TLSLTCTV | NO: (SEQ ID (SEQ ID LSSVTIAAD | NO: ID NO:
SGFSINTG | 7313) NO: NO: TAVYYCAR | 6009) 6046)
(SEQ ID 6044) 6008) (SEQ ID
NO: NO:
7371) 6045)

15H6-HC_3 | EIQLLESG | GYHWN WVRQAPGK | YIYSSGTT RETISRDT GNWHYFDY | WGQGTLVT
GGLVQPGG (SEQ ID GLEWVG RYNPSLKS SKNTEFYLQ (SEQ ID VSS (SEQ
SLRLSCAV | NO: (SEQ ID (SEQ ID MNSLRAED | NO: ID NO:
SGESINTG | 7313) NO: NO: TAVYYCAR | 6009) 6050)
(SEQ ID 6048) 6008) (SEQ ID
NO: NO:
7373) 6049)

15H6-HC_4 | QIQLVESG | GYHWN WIRQAPGK | YIYSSGTT | RETISRDT | GNWHYFEDY | WGQGTLVT
GGLVKPGG (SEQ ID GLEWVG RYNPSLKS | AKNSEYLQ (SEQ ID VSS (SEQ
SLRLSCAV | NO: (SEQ ID (SEQ ID MNSLRAED | NO: ID NO:
SGEFSINTG | 7313) NO: NO: TAVYYCAR | 6009) 6054)
(SEQ ID 6052) 6008) (SEQ ID
NO: NO:
7377) 6053)

15H6-HC_5 | QIQLVQOSG | GYHWN WVRQAPGQ | YIYSSGTT RVTMTRDT GNWHYFDY | WGQGTLVT
AEVKKPGA (SEQ ID GLEWMG RYNPSLKS STNTFYME (SEQ ID VSS (SEQ
SVKVSCKV | NO: (SEQ ID (SEQ ID LSSLRSED | NO: ID NO:
SGESINTG | 7313) NO: NO: TAVYYCAR | 6009) 6058)
(SEQ ID 6056) 6008) (SEQ ID
NO: NO:
7376) 6057)

15H6-HC_6 | EIQLVQSG | GYHWN WVQOAPGK | YIYSSGTT RVTITRDT GNWHYFDY | WGQGTLVT
AEVKKPGA (SEQ ID GLEWMG RYNPSLKS STNTFYME (SEQ ID V5SS (SEQ
TVKISCKV (SEQ ID (SEQ ID LSSLRSED
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SGESINTG | NO: NO: NO: TAVYYCAR | NO: ID NO:
(SEQ ID 7313) 6060) 6008) (SEQ ID 6009) 6062)
NO: NO:
7378) 6061)
9D9-HC QIQLOESG | GYHWN WIRQFPGK | YIYSSGTT RISITRDT GDWHYFDY | WGQGTMVA
PGLVKPSQ (SEQ ID KVEWMG KYNPSLKS SKNQFFLQ (SEQ ID VSS (SEQ
SLSLSCSV | NO: (SEQ ID (SEQ ID LNSVTTED [ NO: ID NO:
TGESINTG 7313) NO: NO: TATYYCAR 7315) 7316)
(SEQ ID 7314) 7385) (SEQ ID
NO: NO:
7312) 6005)
3A12-HC QIQLQESG | GYHWN WIRQFPGK | YIYSSGST | RESITRDT | GNWHYFDY | WGQGTLVA
PGLVKPSQ | (SEQ ID KLEWMG RYNPSLKS | SKNQFFLQ (SEQ ID VSS (SEQ
SLSLTCSV | NO: (SEQ ID (SEQ ID LNSVTTED [ NO: ID NO:
TGFSINTG | 7313) NO: NO: TATYYCTIR | 6009) 6013)
(SEQ ID 6004) 7318) (SEQ ID
NO: NO:
7317) 7319)
12D10-HC QIQLOESG | GYHWN WIRQFPGK | YIYSSGTT RISITRDT GNWHYFDY | WGQGTLVA
PGLVKPSQ (SEQ ID KLEWMG RYNPSLKS SKNQFFLQ (SEQ ID V5SS (SEQ
SLSLTCSV | NO: (SEQ ID (SEQ ID LNSVTPED [ NO: ID NO:
TGFSINTG | 7313) NO: NO: TATYYCTR | 6009) 6013)
(SEQ ID 6004) 6008) (SEQ ID
NO: NO:
7317) 6012)
15E1-HC QIQLQESG | GYHWN WIRQFPGK | YIYSSGST | RESITRDT | GDWHYFDY | WGPGTMVT
PGLVKPSQ | (SEQ ID KLEWMG SYNPSLKS | SKNQFFLQ (SEQ ID VSS (SEQ
SLSLSCSV | NO: (SEQ ID (SEQ ID LNSVTTED [ NO: ID NO:
TGESITTT 7313) NO: NO: TATYYCAR 7315) 7324)
(SEQ ID 6004) 6001) (SEQ ID
NO: NO:
7322) 7323)
15E1_Hum QIQLOESG | GYHWN WIRQHPGK | YIYSSGST LVTISRDT GDWHYFDY | WGQGTMVT
anized PGLVKPSQ | (SEQ ID GLEWIG SYNPSLKS | SKNQFSLK | (SEQ ID VSS (SEQ
variant. VH | TLSLTCTV [ NO: (SEQ ID (SEQ ID LSSVTAAD | NO: ID NO:
1 SGFSITTT | 7313) NO: NO: TAVYYCAR | 7315) 6006)
(SEQ ID 6019) 6001) (SEQ ID
NO: NO:
7330) 6020)
I5El_Hum | QIQLVESG | GYHWN WIRQAPGK | YIYSSGST | RETISRDT | GDWHYFDY | WGQGTMVT
anized GGLVKPGG | (SEQ ID GLEWVG SYNPSLKS | AKNSFYLQ (SEQ ID VSS (SEQ
variant. VH | SLRLSCAV | NO: (SEQ ID (SEQ ID MNSLRAED | NO: ID NO:
2 SGFSITTT | 7313) NO: NO: TAVYYCAR | 7315) 6006)
(SEQ ID 6052) 6001) (SEQ ID
NO: NO:
7331) 6033)
15E1_Hum EIQLLESG | GYHWN WVRQAPGK | YIYSSGST RETISRDT GDWHYFDY | WGQGTMVT
anized GGLVQPGG | (SEQ ID GLEWVG SYNPSLKS | SKNTFYLQ (SEQ ID VSS (SEQ
variant. VH | SLRLSCAV | NO: (SEQ ID (SEQ ID MNSLRAED | NO: ID NO:
3 SGFSITTT | 7313) NO: NO: TAVYYCAR | 7315) 6006)
(SEQ ID 6023) 6001) (SEQ ID
NO: NO:
7332) 6024)
15El_Hum | EIQLVESG | GYHWN WVRQAPGK | YIYSSGST | RETISRDT | GDWHYFDY | WGQGTMVT
anized GGLVQPGG | (SEQ ID GLEWVG SYNPSLKS | AKNSFYLQ (SEQ ID VSS (SEQ

293




WO 2020/172598 PCT/US2020/019321
variant_ VH SLRLSCAV | NO: (SEQ ID (SEQ ID MNSLRAED | NO: ID NO:
4 SGESITTT | 7313) NO: NO: TAVYYCAR | 7315) 6006)
(SEQ ID 6023) 6001) (SEQ ID
NO: NO:
7333) 6033)
15E1_Hum | QIQLVQSG | GYHWN WVRQAPGQ | YIYSSGST | RVIMTRDT | GDWHYFDY | WGQGTIMVT
anized AEVKKPGA | (SEQ ID GLEWMG SYNPSLKS | STNTFYME (SEQ ID VSS (SEQ
variant. VH | SVKVSCKV | NO: (SEQ ID (SEQ ID LSSLRSED | NO: ID NO:
5 SGESITTT | 7313) NO: NO: TAVYYCAR | 7315) 6006)
(SEQ ID 6027) 6001) (SEQ ID
NO: NO:
7334) 6037)

Table 8. Exemplary light chain CDRs and FWRs of NKp30-targeting antigen binding domains

Ab ID VLEWRI | VLCDRI | VLEWR2 | VLCDR2 | VLFWR3 | VLCDR3 | VLEWR4
9G1-LC SYTLTQPP | SGERLSD | WYQQKP | ENDKRPS | GIPDQFSG | QSWDSTN | FGSGTQL
LLSVALG | KYVH GRAPVM | (SEQID SNSGNIAT | SAV (SEQ | TVL (SEQ
HKATITC | (SEQID VIY (SEQ | NO:6064) | LTISKAQ | ID NO: ID NO:
(SEQ ID NO: 6063) | ID NO: AGYEADY | 7293) 6069)
NO: 6066) 6067) YC (SEQ
ID NO:
7292)
15H6-LC | SYTLTQPP | SGENLSD | WYQQKP | ENEKRPS | GIPDQFSG | HYWESIN | FGSGTHL
SLSVAPG | KYVH GRAPVM | (SEQID SNSGNIAT | SVV (SEQ | TVL (SEQ
QKATIIC | (SEQID VIY (SEQ | NO:6071) | LTISKAQP | ID NO: ID NO:
(SEQ ID NO: 6070) | ID NO: GSEADYY | 6072) 6076)
NO: 6073) 6074) C(SEQID
NO: 6075)
9GI-LC_1 | QSVTTQP | SGERLSD | WYQQLP | ENDKRPS | GVPDRES | QSWDSTN | FEGGGTQL
PSVSGAP | KYVH GTAPKML | (SEQ ID GSNSGNS | SAV (SEQ | TVL (SEQ
GQRVTIS | (SEQID IY (SEQID | NO: 6064) | ASLAITGL | ID NO: ID NO:
C(SEQID | NO:6063) | NO:6078) QAEDEAD | 7293) 6080)
NO: 6077) YYC (SEQ
ID NO:
6079)
9G1-LC_2 | QSVTTQP | SGERLSD | WYQQLP | ENDKRPS | GVPDRFS | QSWDSTN | FGGGTQL
PSASGTP | KYVH GTAPKML | (SEQ ID GSNSGNS | SAV (SEQ | TVL (SEQ
GQRVTIS | (SEQID IY (SEQID | NO: 6064) | ASLAISGL | ID NO: ID NO:
C(SEQID | NO:6063) | NO:6082) QSEDEAD | 7293) 6084)
NO: 6081) YYC (SEQ
ID NO:
6083)
9G1-LC_3 | QSVITQP | SGERLSD | WYQQLP | ENDKRPS | GVPDRES | QSWDSTN | FGGGTQL
PSASGTP | KYVH GTAPKML | (SEQ ID GSNSGNS | SAV (SEQ | TVL (SEQ
GQRVTIS | (SEQID Y (SEQ ID | NO: 6064) | ASLAISGL | ID NO: ID NO:
C(SEQID | NO:6063) | NO: 6086) RSEDEAD | 7293) 6088)
NO: 6085) YYC (SEQ
ID NO:
6087)
9G1-LC_4 | SSETTQPH | SGERLSD | WYQQKP | ENDKRPS | GIPERESG | QSWDSTN | FEGGGTQL
SVSVATA | KYVH GQDPVM | (SEQID SNPGNTA | SAV (SEQ | TVL (SEQ
QMARITC VIY (SEQ | NO: 6064) | TLTISRIE
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(SEQ ID (SEQ ID ID NO: AGDEADY [ ID NO: ID NO:
NO: 6089) | NO: 6063) | 6090) YC (SEQ | 7293) 6092)
ID NO:
6091)
9G1-LC_5 | DIQMTQS | SGERLSD | WYQQKP | ENDKRPS | GVPSRES | QSWDSTN | EGQGTKV
PSTLSASV | KYVH GKAPKML | (SEQ ID GSNSGNE | SAV (SEQ | EIK (SEQ
GDRVTIT | (SEQ ID IY (SEQ ID | NO: 6064) | ATLTISSL | ID NO: ID NO:
C(SEQID | NO:6063) | NO:6094) QPDDFAT | 7293) 6096)
NO: 6093) YYC (SEQ
ID NO:
6095)
15H6-LC_1 | QYVLTQP | SGENLSD | WYQQLP | ENEKRPS | GVPDRFS | HYWESIN | FGEGTEL
PSASGTP | KYVH GTAPKML | (SEQ ID GSNSGNS | SVV (SEQ | TVL (SEQ
GQRVTIS | (SEQ ID IY (SEQID | NO: 6071) | ASLAISGL | ID NO: ID NO:
C(SEQID | NO:6070) | NO:6098) QSEDEAD | 6072) 6100)
NO: 6097) YYC (SEQ
ID NO:
6099)
15H6-LC_2 | QYVLTQP | SGENLSD | WYQQLP | ENEKRPS | GVPDRFS | HYWESIN | FEGEGTEL
PSASGTP | KYVH GTAPKML | (SEQ ID GSNSGNS | SVV (SEQ | TVL (SEQ
GQRVTIS | (SEQ ID IY (SEQID | NO: 6071) | ASLAISGL | ID NO: ID NO:
C(SEQID | NO:6070) | NO:6102) RSEDEAD | 6072) 6104)
NO: 6101) YYC (SEQ
ID NO:
6103)
15H6-LC_3 | SYELTQPP | SGENLSD | WYQQKP | ENEKRPS | GIPERFSG | HYWESIN | FGEGTEL
SVSVSPG | KYVH GQSPVMV | (SEQ ID SNSGNTA | SVV (SEQ | TVL (SEQ
QTASITC | (SEQ ID IY (SEQID | NO: 6071) | TLTISGTQ | ID NO: ID NO:
(SEQ ID NO: 6070) | NO: 6106) AMDEAD | 6072) 6108)
NO: 6105) YYC (SEQ
ID NO:
6107)
15H6-LC_4 | DYVLTQS | SGENLSD | WYLQKP | ENEKRPS | GVPDRFS | HYWESIN | FGQGTKV
PLSLPVTP | KYVH GQSPQML | (SEQ ID GSNSGND | SVV (SEQ | EIK (SEQ
GEPASISC | (SEQ ID IY (SEQ ID | NO: 6071) | ATLKISRV | ID NO: ID NO:
(SEQ ID NO: 6070) | NO: 6110) EAEDVGV | 6072) 6112)
NO: 6109) YYC (SEQ
ID NO:
6111)
15H6-LC_5 | AYQLTQS | SGENLSD | WYQQKP | ENEKRPS | GVPSRES | HYWESIN | EGQGTKV
PSSLSASV | KYVH GKAPKML | (SEQ ID GSNSGND | SVV (SEQ | EIK (SEQ
GDRVTIT | (SEQ ID IY (SEQID | NO: 6071) | ATLTISSL | ID NO: ID NO:
C(SEQID | NO:6070) | NO:6114) QPEDFAT | 6072) 6116)
NO: 6113) YYC (SEQ
ID NO:
6115)
15H6-LC_6 | EYVLTQS | SGENLSD | WYQQKP | ENEKRPS | GIPARFSG | HYWESIN | FGQGTKV
PATLSVSP | KYVH GQAPRML | (SEQ ID SNSGNEA | SVV (SEQ | EIK (SEQ
GERATLS | (SEQ ID IY (SEQID | NO: 6071) | TLTISSLQ | ID NO: ID NO:
C(SEQID | NO:6070) | NO:6118) SEDFAVY | 6072) 6120)
NO: 6117) YC (SEQ
ID NO:
6119)
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9D9-LC SYTLTQPP | SGENLSD | WYQQKP | ENDKRPS | GIPDQFSG | HCWDSTN | FGSGTHL
LVSVALG | KYVH GRAPVM | (SEQID SNSGNIAT | SAV (SEQ | TVL (SEQ
QKATIIC | (SEQID VIY (SEQ | NO:6064) | LTISKAQ | ID NO: ID NO:
(SEQ ID NO: 6070) | ID NO: AGYEADY | 7321) 6076)
NO: 7320) 6067) YC (SEQ
ID NO:
7292)
3A12-LC | SYTLTQPP | SGENLSD | WYQQKP | ENDKRPS | GIPDQFSG | HCWDSTN | FGSGTHL
LVSVALG | KYVH GRAPVM | (SEQID SNSGNIAT | SAV (SEQ | TVL (SEQ
QKATIIC | (SEQID VIY (SEQ | NO: 6064) | LTISKAQ | ID NO: ID NO:
(SEQ ID NO: 6070) | ID NO: AGYEADY | 7321) 6076)
NO: 7320) 6067) YC (SEQ
ID NO:
7292)
12D10-LC | SYTLTQPP | SGENLSD | WYQQKP | ENEKRPS | GIPDQFSG | HYWESIN | FEGSGTHL
SLSVAPG | KYVH GRAPVM | (SEQID SNSGNIAT | SVV (SEQ | TVL (SEQ
QKATIIC | (SEQID VIY (SEQ | NO:6071) | LTISKAQP | ID NO: ID NO:
(SEQ ID NO: 6070) | ID NO: GSEADYY | 6072) 6076)
NO: 6073) 6074) C(SEQID
NO: 6075)
15E1-LC SFTLTQPP | SGEKLSD | WYQQKP | ENDRRPS | GIPDQFSG | QFWDSTN | FGGGTQL
LVSVAVG | KYVH GRAPVM | (SEQID SNSGNIAS | SAV (SEQ | TVL (SEQ
QVATITC | (SEQID VIY (SEQ | NO:7327) | LTISKAQ | ID NO: ID NO:
(SEQ ID NO: 7326) | ID NO: AGDEADY | 7329) 6080)
NO: 7325) 6067) FC (SEQ
ID NO:
7328)
15E1_Hum | SSETTQPP | SGEKLSD | WYQQKP | ENDRRPS | GIPERFSG | QFWDSTN | FGGGTQL
anized SVSVSPG | KYVH GQSPVMV | (SEQID SNSGNTA | SAV (SEQ | TVL (SEQ
variant VL | QTASITC | (SEQ ID IY (SEQ ID | NO: 7327) | TLTISGTQ | ID NO: ID NO:
1 (SEQ ID NO: 7326) | NO: 6106) AMDEAD | 7329) 6080)
NO: 7335) YFC (SEQ
ID NO:
7336)
15E1_Hum | SSETTQPH | SGEKLSD | WYQQKP | ENDRRPS | GIPERFSG | QFWDSTN | FEGGGTQL
anized SVSVATA | KYVH GQDPVM | (SEQID SNPGNTA | SAV (SEQ | TVL (SEQ
variant_VL | QMARITC | (SEQ ID VIY (SEQ | NO:7327) | TLTISRIE | ID NO: ID NO:
2 (SEQ ID NO: 7326) | ID NO: AGDEADY | 7329) 6080)
NO: 6089) 6090) FC (SEQ
ID NO:
7337)
15E1_Hum | QSVTTQP | SGEKLSD | WYQQLP | ENDRRPS | GVPDRFS | QFWDSTN | FGGGTQL
anized PSASGTP | KYVH GTAPKML | (SEQ ID GSNSGNS | SAV (SEQ | TVL (SEQ
variant_VL | GQRVTIS | (SEQID IY (SEQID | NO:7327) | ASLAISGL | ID NO: ID NO:
3 C(SEQID | NO:7326) | NO:6078) RSEDEAD | 7329) 6080)
NO: 6081) YEC (SEQ
ID NO:
7338)
15E1_Hum | QSVTTQP | SGEKLSD | WYQQLP | ENDRRPS | GVPDRES | QFWDSTN | FGGGTQL
anized PSVSGAP | KYVH GTAPKML | (SEQ ID GSNSGNS | SAV (SEQ | TVL (SEQ
variant_VL | GQRVTIS | (SEQ ID IY (SEQID | NO: 7327) | ASLAITGL | ID NO: ID NO:
4 C(SEQID | NO:7326) | NO:6078) QAEDEAD | 7329) 6080)
NO: 6077) YEC (SEQ
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ID NO:

7339)
15E]_Hum | DSVTTQS | SGEKLSD | WYQQRP | ENDRRPS | GVPDRFS | QFWDSTN | FGGGTKV
anized PLSLPVTL | KYVH GQSPRML | (SEQID GSNSGND | SAV (SEQ | EIK (SEQ
variant_VL | GQPASISC | (SEQ ID IY (SEQID | NO: 7327) | ATLKISRV | ID NO: ID NO:
5 (SEQ ID NO: 7326) | NO: 7341) EAEDVGV | 7329) 233)

NO: 7340) YFC (SEQ
ID NO:
7342)

Table 9. Exemplary variable regions of NKp30-targeting antigen binding domains

SEQID NO | AbID Description Sequence
SEQ ID 9G1-HC 9G1 heavy chain | QIQLQESGPGLVKPSQSLSLTCSVTGFSINTGGYHWN
NO: 6121 variable region | WIRQFPGKKLEWMGYIYSSGSTSYNPSLKSRISITRDT
SKNQFFLQLNSVTTEDTATYYCARGNWHYFDFWGQ
GTMVTVSS
SEQ ID I5H6-HC | 15H6 heavy QIQLQESGPGLVKPSQSLSLTCSVTGFSINTGGYHWN
NO: 6122 chain variable WIRQFPGKKLEWMGYIYSSGTTRYNPSLKSRISITRDT
region SKNQFFLQLNSVTPEDTATYYCTRGNWHYFDYWGQ
GTLVAVSS
SEQ ID 9G1- 9G1 heavy chain | QIQLQESGPGLVKPSETLSLTCTVSGFSINTGGYHWN
NO: 6123 HC_I variable region | WIRQPAGKGLEWIGYTYSSGSTSYNPSLKSRVTMSRD
humanized TSKNQFSLKLSSVTAADTAVYYCARGNWHYFDFWG
variant 1 QGTMVTVSS
SEQ ID 9G1- 9G1 heavy chain | QIQLQESGPGLVKPSQTLSLTCTVSGESINTGGYHWN
NO: 6124 HC_2 variable region | WIRQHPGKGLEWIGYIYSSGSTSYNPSLKSLVTISRDT
humanized SKNQFSLKLSSVTAADTAVYYCARGNWHYFDFWGQ
variant 2 GTMVTVSS
SEQ ID 9G1- 9G1 heavy chain | EIQLLESGGGLVQPGGSLRLSCAVSGFSINTGGYHWN
NO: 6125 HC_3 variable region | WVRQAPGKGLEWVGYIYSSGSTSYNPSLKSRFTISRD
humanized TSKNTFYLQMNSLRAEDTAVYYCARGNWHYFDFWG
variant 3 QGTMVTVSS
SEQ ID 9G1- 9G1 heavy chain | QIQLVQSGAEVKKPGSSVKVSCKVSGESINTGGYHW
NO: 6126 HC_4 variable region | NWVRQAPGQGLEWMGYIYSSGSTSYNPSLKSRVTIT
humanized RDTSTNTFYMELSSLRSEDTAVYYCARGNWHYFDFW
variant 4 GQGTMVTVSS
SEQ ID 9G1- 9G1 heavy chain | EIQLVESGGGLVQPGGSLRLSCAVSGFSINTGGYHWN
NO: 6127 HC_5 variable region WVRQAPGKGLEWVGYIYSSGSTSYNPSLKSRFTISRD
humanized TAKNSFYLQMNSLRAEDTAVYYCARGNWHYFDFWG
variant 5 QGTMVTVSS
SEQ ID 9GI1- 9G1 heavy chain | QIQLVQSGAEVKKPGASVKVSCKVSGFSINTGGYHW
NO: 6128 HC_6 variable region | NWVRQAPGQGLEWMGYIYSSGSTSYNPSLKSRVTMT
humanized RDTSTNTFYMELSSLRSEDTAVYYCARGNWHYFDFW
variant 6 GQGTMVTVSS
SEQ ID 15H6- 15H6 heavy QIQLQESGPGLVKPSQTLSLTCTVSGEFSINTGGYHWN
NO: 6129 HC_1 chain variable WIRQHPGKGLEWIGYIYSSGTTRYNPSLKSLVTISRDT
region SKNQFSLKLSSVTAADTAVYYCARGNWHYFDYWGQ
humanized GTLVTVSS
variant 1
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SEQ ID 15H6- 15H6 heavy QIQLQESGPGLVKPSETLSLTCTVSGFSINTGGYHWN
NO: 6130 HC_2 chain variable WIRQPAGKGLEWIGYIYSSGTTRYNPSLKSRVTMSRD
region TSKNQFSLKLSSVTAADTAVYYCARGNWHYFDYWG
humanized QGTLVTVSS
variant 2
SEQ ID 15H6- 15H6 heavy EIQLLESGGGLVQPGGSLRLSCAVSGFSINTGGYHWN
NO: 6131 HC_3 chain variable WVRQAPGKGLEWVGYIYSSGTTRYNPSLKSRFTISRD
region TSKNTFYLQMNSLRAEDTAVYYCARGNWHYFDYW
humanized GQGTLVTVSS
variant 3
SEQ ID 15H6- 15H6 heavy QIQLVESGGGLVKPGGSLRLSCAVSGFSINTGGYHWN
NO: 6132 HC_4 chain variable WIRQAPGKGLEWVGYIYSSGTTRYNPSLKSRFTISRD
region TAKNSFYLQMNSLRAEDTAVYYCARGNWHYFDYW
humanized GQGTLVTVSS
variant 4
SEQ ID 15H6- 15H6 heavy QIQLVQSGAEVKKPGASVKVSCKVSGFESINTGGYHW
NO: 6133 HC_5 chain variable NWVRQAPGQGLEWMGYIYSSGTTRYNPSLKSRVTM
region TRDTSTNTFYMELSSLRSEDTAVYYCARGNWHYFDY
humanized WGQGTLVTVSS
variant 5
SEQ ID 15H6- 15H6 heavy EIQLVQSGAEVKKPGATVKISCKVSGFSINTGGYHWN
NO: 6134 HC_6 chain variable WVQQAPGKGLEWMGYIYSSGTTRYNPSLKSRVTITR
region DTSTNTFYMELSSLRSEDTAVYYCARGNWHYFDYW
humanized GQGTLVTVSS
variant 6
SEQ ID 9G1-LC | 9Gl light chain | SYTLTQPPLLSVALGHKATITCSGERLSDKYVHWYQQ
NO: 7294 variable region KPGRAPVMVIYENDKRPSGIPDQFSGSNSGNIATLTIS
KAQAGYEADYYCQSWDSTNSAVFGSGTQLTVL
SEQ ID ISH6-LC | 15H6 light chain | SYTLTQPPSLSVAPGQKATICSGENLSDKYVHWYQQ
NO: 6136 variable region KPGRAPVMVIYENEKRPSGIPDQFSGSNSGNIATLTIS
KAQPGSEADYYCHYWESINSVVFGSGTHLTVL
SEQ ID 9G1-LC_1 | 9G1 light chain | QSVTTQPPSVSGAPGQRVTISCSGERLSDKYVHWYQQ
NO: 6137 variable region LPGTAPKMLIYENDKRPSGVPDRFSGSNSGNSASLAIT
humanized GLQAEDEADYYCQSWDSTNSAVFGGGTQLTVL
variant 1
SEQ ID 9G1-LC_2 | 9G1 light chain | QSVTTQPPSASGTPGQRVTISCSGERLSDKYVHWYQQ
NO: 6138 variable region LPGTAPKMLIYENDKRPSGVPDRFSGSNSGNSASLAIS
humanized GLQSEDEADYYCQSWDSTNSAVFGGGTQLTVL
variant 2
SEQ ID 9G1-LC_3 | 9G1 light chain | QSVTTQPPSASGTPGQRVTISCSGERLSDKYVHWYQQ
NO: 6139 variable region LPGTAPKMLIYENDKRPSGVPDRFSGSNSGNSASLAIS
humanized GLRSEDEADYYCQSWDSTNSAVFGGGTQLTVL
variant 3
SEQ ID 9GI-LC_4 | 9G1 light chain | SSETTQPHSVSVATAQMARITCSGERLSDKYVHWYQ
NO: 6140 variable region QKPGQDPVMVIYENDKRPSGIPERFSGSNPGNTATLTI

humanized
variant 4

SRIEAGDEADYYCQSWDSTNSAVFGGGTQLTVL
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SEQ ID 9G1-LC_5 | 9G1 light chain DIQMTQSPSTLSASVGDRVTITCSGERLSDKYVHWYQ
NO: 6141 variable region QKPGKAPKMLIYENDKRPSGVPSRFSGSNSGNEATLT
humanized ISSLQPDDFATYYCQSWDSTNSAVFGQGTKVEIK
variant 5
SEQ ID 15H6- 15H6 light chain | QY VLTQPPSASGTPGQRVTISCSGENLSDKYVHWYQ
NO: 6142 LC_1 variable region | QLPGTAPKMLIYENEKRPSGVPDRFSGSNSGNSASLALI
humanized SGLQSEDEADYYCHYWESINSVVFGEGTELTVL
variant 1
SEQID 15H6- 15H6 light chain | QY VLTQPPSASGTPGQRVTISCSGENLSDKYVHWYQ
NO: 6143 LC_2 variable region | QLPGTAPKMLIYENEKRPSGVPDRFSGSNSGNSASLAI
humanized SGLRSEDEADYYCHYWESINSVVFGEGTELTVL
variant 2
SEQ ID 15H6- 15H6 light chain | SYELTQPPSVSVSPGQTASITCSGENLSDKYVHWYQQ
NO: 6144 LC_3 variable region KPGQSPVMVIYENEKRPSGIPERFSGSNSGNTATLTIS
humanized GTQAMDEADYYCHYWESINSVVFGEGTELTVL
variant 3
SEQID 15H6- 15H6 light chain | DYVLTQSPLSLPVTPGEPASISCSGENLSDKYVHWYL
NO: 6145 LC 4 variable region | QKPGQSPQMLIYENEKRPSGVPDRFSGSNSGNDATLK
humanized ISRVEAEDVGVYYCHYWESINSVVFGQGTKVEIK
variant 4
SEQ ID 15H6- 15H6 light chain | AYQLTQSPSSLSASVGDRVTITCSGENLSDKYVHWYQ
NO: 6146 LC_5 variable region QKPGKAPKMLIYENEKRPSGVPSRFSGSNSGNDATLT
humanized ISSLQPEDFATYYCHYWESINSVVFGQGTKVEIK
variant 5
SEQ ID 15H6- 15H6 light chain | EYVLTQSPATLSVSPGERATLSCSGENLSDKYVHWY
NO: 6147 LC_6 variable region QQKPGQAPRMLIYENEKRPSGIPARFSGSNSGNEATL
humanized TISSLQSEDFAVYYCHYWESINSVVFGQGTKVEIK
variant 6
SEQ ID 9D9-HC | 9D9 heavy chain | QIQLQESGPGLVKPSQSLSLSCSVTGEFSINTGGYHWN
NO: 7295 variable region WIRQFPGKKVEWMGYIYSSGTTKYNPSLKSRISITRDT
SKNQFFLQLNSVTTEDTATYYCARGDWHYFDYWGQ
GTMVAVSS
SEQ ID 9D9-LC | 9DO light chain | SYTLTQPPLVSVALGQKATIICSGENLSDKYVHWYQQ
NO: 7296 variable region KPGRAPVMVIYENDKRPSGIPDQFSGSNSGNIATLTIS
KAQAGYEADYYCHCWDSTNSAVFGSGTHLTVL
SEQ ID 3A12-HC | 3A12 heavy QIQLQESGPGLVKPSQSLSLTCSVTGFSINTGGYHWN
NO: 7297 chain variable WIRQFPGKKLEWMGYIYSSGSTRYNPSLKSRESITRDT
region SKNQFFLQLNSVTTEDTATYYCTRGNWHYFDYWGQ
GTLVAVSS
SEQ ID 3A12-LC | 3A12 light chain | SYTLTQPPLVSVALGQKATIICSGENLSDKYVHWYQQ
NO: 7296 variable region KPGRAPVMVIYENDKRPSGIPDQFSGSNSGNIATLTIS
KAQAGYEADYYCHCWDSTNSAVFGSGTHLTVL
SEQ ID 12D10- 12D10 heavy QIQLQESGPGLVKPSQSLSLTCSVTGFSINTGGYHWN
NO: 6122 HC chain variable WIRQFPGKKLEWMGYIYSSGTTRYNPSLKSRISITRDT
region SKNQFFLQLNSVTPEDTATYYCTRGNWHYFDYWGQ
GTLVAVSS
SEQ ID 12D10- | 12D10 light SYTLTQPPSLSVAPGQKATIICSGENLSDKYVHWYQQ
NO: 6136 LC chain variable KPGRAPVMVIYENEKRPSGIPDQFSGSNSGNIATLTIS

region

KAQPGSEADYYCHYWESINSVVFGSGTHLTVL
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SEQ ID 15E1-HC | 15E1 heavy QIQLQESGPGLVKPSQSLSLSCSVTGFSITTTGYHWN
NO: 7298 chain variable WIRQFPGKKLEWMGYITYSSGSTSYNPSLKSRFSITRDT
region SKNQFFLQLNSVTTEDTATYYCARGDWHYFDYWGP
GTMVTVSS
SEQ ID 15E1-LC | 15E1 light chain | SFTLTQPPLVSVAVGQVATITCSGEKLSDKYVHWYQ
NO: 7299 variable region QKPGRAPVMVIYENDRRPSGIPDQFSGSNSGNIASLTI
SKAQAGDEADYFCQFWDSTNSAVFGGGTQLTVL
SEQ ID 15E1_Hu | 15E1 heavy QIQLQESGPGLVKPSQTLSLTCTVSGFSITTTGYHWN
NO: 7300 manized | chain variable WIRQHPGKGLEWIGYIYSSGSTSYNPSLKSLVTISRDT
variant_V | region SKNQFSLKLSSVTAADTAVYYCARGDWHYFDYWGQ
H1 humanized GTMVTVSS
variant 1
SEQ ID 15E1_Hu | 15E1 heavy QIQLVESGGGLVKPGGSLRLSCAVSGFSITTTGYHWN
NO: 7301 manized | chain variable WIRQAPGKGLEWVGYIYSSGSTSYNPSLKSRFTISRDT
variant_V | region AKNSFYLQMNSLRAEDTAVYYCARGDWHYFDYWG
H2 humanized QGTMVTVSS
variant 2
SEQ ID 15E1_Hu | 15E1 heavy EIQLLESGGGLVQPGGSLRLSCAVSGFSITTTGYHWN
NO: 7302 manized | chain variable WVRQAPGKGLEWVGYIYSSGSTSYNPSLKSRFTISRD
variant_V | region TSKNTFYLQMNSLRAEDTAVYYCARGDWHYFDYW
H3 humanized GQGTMVTVSS
(BJIM040 | variant 3
7 VH and
BIMO0411
VH)
SEQ ID 15E1_Hu | 15E1 heavy EIQLVESGGGLVQPGGSLRLSCAVSGFSITTTGYHWN
NO: 7303 manized | chain variable WVRQAPGKGLEWVGYIYSSGSTSYNPSLKSRFTISRD
variant_V | region TAKNSFYLQMNSLRAEDTAVYYCARGDWHYFDYW
H4 humanized GQGTMVTVSS
variant 4
SEQ ID 15E1_Hu | 15E1 heavy QIQLVQSGAEVKKPGASVKVSCKVSGFSITTTGYHW
NO: 7304 manized | chain variable NWVRQAPGQGLEWMGYIYSSGSTSYNPSLKSRVTMT
variant_V | region RDTSTNTFYMELSSLRSEDTAVYYCARGDWHYFDY
HS5 humanized WGQGTMVTVSS
variant 5
SEQ ID 15E1_Hu | 15E1 light chain | SSETTQPPSVSVSPGQTASITCSGEKLSDKYVHWYQQ
NO: 7305 manized | variable region KPGQSPVMVIYENDRRPSGIPERFSGSNSGNTATLTIS
variant_V | humanized GTQAMDEADYFCQFWDSTNSAVFGGGTQLTVL
L1 variant 1
(BIM040
7 VL)
SEQ ID 15E1_Hu | 15El1 light chain | SSETTQPHSVSVATAQMARITCSGEKLSDKYVHWYQ
NO: 7306 manized | variable region QKPGQDPVMVIYENDRRPSGIPERFSGSNPGNTATLTI
variant_V | humanized SRIEAGDEADYFCQFWDSTNSAVFGGGTQLTVL
1.2 variant 2
SEQ ID 15E1_Hu | 15E1 light chain | QSVTTQPPSASGTPGQRVTISCSGEKLSDKYVHWYQQ
NO: 7307 manized | variable region LPGTAPKMLIYENDRRPSGVPDRFSGSNSGNSASLAIS
variant_V | humanized GLRSEDEADYFCQFWDSTNSAVFGGGTQLTVL
L3 variant 3
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SEQ ID 15E1_Hu | 15El1 light chain | QSVTTQPPSVSGAPGQRVTISCSGEKLSDKYVHWYQ
NO: 7308 manized | variable region QLPGTAPKMLIYENDRRPSGVPDRFSGSNSGNSASLAI
variant_V | humanized TGLQAEDEADYFCQFWDSTNSAVFGGGTQLTVL
L4 variant 4
SEQ ID 15E1_Hu | 15E1 light chain | DSVTTQSPLSLPVTLGQPASISCSGEKLSDKYVHWYQ
NO: 7309 manized | variable region QRPGQSPRMLIYENDRRPSGVPDRFSGSNSGNDATLK
variant_V | humanized ISRVEAEDVGVYFCQFWDSTNSAVFGGGTKVEIK
L5 variant 5
(BIMO041
1 VL)

Table 10. Exemplary NKp30-targeting antigen binding domains/antibody molecules

SEQ ID NO

Ab ID

Description

Sequence

SEQ ID
NO: 6148

Ch(anti-
NKp30
9G1HHC
N297A

9G1 heavy chain

QIQLQESGPGLVKPSQSLSLTCSVTGFSINTGGYHWN
WIRQFPGKKLEWMGYIYSSGSTSYNPSLKSRISITRDT
SKNQFFLQLNSVTTEDTATYYCARGNWHYFDFWGQ
GTMVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLV
KDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLS
SVVTVPSSSLGTQTYICNVNHKPSNTK VDKRVEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPE
VTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPRE
EQYASTYRVVSVLTVLHQDWLNGKEYKCKVSNKAL
PAPIEKTISKAKGQPREPQVCTLPPSREEMTKNQVSLS
CAVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGS
FFLVSKLTVDKSRWQQGNVFESCSVMHEALHNHYTQ
KSLSLSPGK

SEQ ID
NO: 6149

Ch(anti-
NKp30
9G1)HC

9G1 heavy chain

QIQLQESGPGLVKPSQSLSLTCSVTGFSINTGGYHWN
WIRQFPGKKLEWMGYIYSSGSTSYNPSLKSRISITRDT
SKNQFFLQLNSVTTEDTATYYCARGNWHYFDFWGQ
GTMVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLV
KDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLS
SVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPE
VTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKAL
PAPIEKTISKAKGQPREPQVCTLPPSREEMTKNQVSLS
CAVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGS
FFLVSKLTVDKSRWQQGNVESCSVMHEALHNHYTQ
KSLSLSPGK

SEQ ID
NO: 6150

Ch(anti-
NKp30
9G1)LC

9G1 light chain

SYTLTQPPLLSVALGHKATITCSGERLSDKYVHWYQQ
KPGRAPVMVIYENDKRPSGIPDQFSGSNSGNIATLTIS
KAQAGYEADYYCQSWDSTNSAVFGSGTQLTVLGQP
KANPTVTLFPPSSEELQANKATLVCLISDFYPGAVTV
AWKADGSPVKAGVETTKPSKQSNNKYAASSYLSLTP
EQWKSHRSYSCQVTHEGSTVEKTVAPTECS

SEQ ID
NO: 6151

Ch(anti-
NKp30

15H6 heavy
chain

QIQLQESGPGLVKPSQSLSLTCSVTGFSINTGGYHWN
WIRQFPGKKLEWMGYIYSSGTTRYNPSLKSRISITRDT
SKNQFFLQLNSVTPEDTATYYCTRGNWHYFDYWGQ
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15H6)HC
N297A

GTLVAVSSASTKGPSVFPLAPSSKSTSGGTAALGCLV
KDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLS
SVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPE
VTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPRE
EQYASTYRVVSVLTVLHQDWLNGKEYKCKVSNKAL
PAPIEKTISKAKGQPREPQVCTLPPSREEMTKNQVSLS
CAVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGS
FFLVSKLTVDKSRWQQGNVEFSCSVMHEALHNHYTQ
KSLSLSPGK

SEQ ID
NO: 6152

Ch(anti-
NKp30
15SH6)HC
(hole)

15H6 heavy
chain

QIQLQESGPGLVKPSQSLSLTCSVTGFSINTGGYHWN
WIRQFPGKKLEWMGYIYSSGTTRYNPSLKSRISITRDT
SKNQFFLQLNSVTPEDTATYYCTRGNWHYFDYWGQ
GTLVAVSSASTKGPSVFPLAPSSKSTSGGTAALGCLV
KDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLS
SVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPE
VTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKAL
PAPIEKTISKAKGQPREPQVCTLPPSREEMTKNQVSLS
CAVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGS
FFLVSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQ
KSLSLSPGK

SEQ ID
NO: 6153

Ch(anti-
NKp30
15H6)LC

15H6 light chain

SYTLTQPPSLSVAPGQKATICSGENLSDKYVHWYQQ
KPGRAPVMVIYENEKRPSGIPDQFSGSNSGNIATLTIS

KAQPGSEADYYCHYWESINSVVEGSGTHLTVLGQPK
ANPTVTLFPPSSEELQANKATLVCLISDFYPGAVTVA

WKADGSPVKAGVETTKPSKQSNNKYAASSYLSLTPE
QWKSHRSYSCQVTHEGSTVEKTVAPTECS

SEQID
NO: 7310

BIMO0859
lambda
scFv

EIQLLESGGGLVQPGGSLRLSCAVSGFSITTTGYHWN
WVRQAPGKGLEWVGYIYSSGSTSYNPSLKSRFTISRD
TSKNTFYLQMNSLRAEDTAVYYCARGDWHYFDYW
GQGTMVTVSSGGGGSGGGGSGGGGSGGGGSSSETTQ
PPSVSVSPGQTASITCSGEKLSDKYVHWYQQKPGQSP
VMVIYENDRRPSGIPERFSGSNSGNTATLTISGTQAMD
EADYFCQFWDSTNSAVFGGGTQLTVL

SEQ ID
NO: 7311

BIMO0860
kappa
scFv

EIQLLESGGGLVQPGGSLRLSCAVSGFSITTTGYHWN
WVRQAPGKGLEWVGYTYSSGSTSYNPSLKSRFTISRD
TSKNTFYLQMNSLRAEDTAVYYCARGDWHYFDYW
GQGTMVTVSSGGGGSGGGGSGGGGSGGGGSDSVTT
QSPLSLPVTLGQPASISCSGEKLSDKYVHWYQQRPGQ
SPRMLIYENDRRPSGVPDRFSGSNSGNDATLKISRVEA
EDVGVYFCQFWDSTNSAVFGGGTKVEIK

In some embodiments, the NK cell engager is an antigen binding domain that binds to

NKp46 (e.g., NKp46 present, e.g., expressed or displayed, on the surface of an NK cell) and
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comprises any CDR amino acid sequence, framework region (FWR) amino acid sequence, or
variable region amino acid sequence disclosed in Table 15. In some embodiments, binding of the
NK cell engager, e.g., antigen binding domain that binds to NKp46, to the NK cell activates the
NK cell. An antigen binding domain that binds to NKp46 (e.g., NKp46 present, e.g., expressed
or displayed, on the surface of an NK cell) may be said to target NKp46, the NK cell, or both.

In some embodiments, the NK cell engager is an antigen binding domain that binds to
NKG2D (e.g., NKG2D present, e.g., expressed or displayed, on the surface of an NK cell) and
comprises any CDR amino acid sequence, framework region (FWR) amino acid sequence, or
variable region amino acid sequence disclosed in Table 15. In some embodiments, binding of the
NK cell engager, e.g., antigen binding domain that binds to NKG2D, to the NK cell activates the
NK cell. An antigen binding domain that binds to NKG2D (e.g., NKG2D present, e.g., expressed

or displayed, on the surface of an NK cell) may be said to target NKG2D, the NK cell, or both.

In some embodiments, the NK cell engager is an antigen binding domain that binds to

CD16 (e.g., CD16 present, e.g., expressed or displayed, on the surface of an NK cell) and

comprises any CDR amino acid sequence, framework region (FWR) amino acid sequence, or

variable region amino acid sequence disclosed in Table 15. In some embodiments, binding of the

NK cell engager, e.g., antigen binding domain that binds to CD16, to the NK cell activates the

NK cell. An antigen binding domain that binds to CD16 (e.g., CD16 present, e.g., expressed or

displayed, on the surface of an NK cell) may be said to target CD16, the NK cell, or both.

Table 15. Exemplary variable regions of NKp46, NKG2D, or CD16-targeting antigen

binding domains

SEQ ID NO

AbID

Description

Sequence

SEQ ID
NO: 6175

NKG2D_1
scFV

scFV that binds
NKG2D

QVHLQESGPGLVKPSETLSLTCTVSDDSISSYYWSWIR
QPPGKGLEWIGHISYSGSANYNPSLKSRVTISVDTSKN
QFSLKLSSVTAADTAVYYCANWDDAFNIWGQGTMV
TVSSGGGGSGGGGSGGGGSGGGGSEIVLTQSPGTLSL
SPGERATLSCRASQSVSSSYLAWYQQKPGQAPRLLIY
GASSRATGIPDRFSGSGSGTDFTLTISRLEPEDFAVYY
CQQYGSSPWTFGQGTKVEIK

SEQ ID
NO: 6176

NKG2D_1
VH

VH that binds
NKG2D

QVHLQESGPGLVKPSETLSLTCTVSDDSISSYYWSWIR
QPPGKGLEWIGHISYSGSANYNPSLKSRVTISVDTSKN
QFSLKLSSVTAADTAVYYCANWDDAFNIWGQGTMV
TVSS
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SEQ ID
NO: 6177

NKG2D_1
VL

VL that binds
NKG2D

EIVLTQSPGTLSLSPGERATLSCRASQSVSSSYLAWYQ
QKPGQAPRLLIYGASSRATGIPDRFSGSGSGTDFTLTIS
RLEPEDFAVYYCQQYGSSPWTFGQGTKVEIK

SEQ ID
NO: 6178

NKG2D_2
scFV

scFV that binds
NKG2D

EVQLVQSGAEVKEPGESLKISCKNSGYSFINYWVGW
VRQMPGKGLEWMGITYPGDSDTRYSPSFQGQVTISAD
KSINTAYLQWSSLKASDTAMY YCGRLTMFRGIIIGYF
DYWGQGTLVTVSSGGGGSGGGGSGGGGSGGGGSEI
VLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQQK
PGQAPRLLIYDASNRATGIPARFSGSGSGTDFTLTISSL
EPEDFAVYYCQQRSNWPWTFGQGTKVEIK

SEQ ID
NO: 6179

NKG2D_2
VH

VH that binds
NKG2D

EVQLVQSGAEVKEPGESLKISCKNSGYSFINYWVGW
VRQMPGKGLEWMGITYPGDSDTRYSPSFQGQVTISAD
KSINTAYLQWSSLKASDTAMY YCGRLTMFRGIIGYF

DYWGQGTLVTVSS

SEQID
NO: 6180

NKG2D_2
VL

VL that binds
NKG2D

EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQQ
KPGQAPRLLIYDASNRATGIPARFSGSGSGTDFTLTISS
LEPEDFAVY YCQQRSNWPWTFGQGTKVEIK

SEQ ID
NO: 6181

NKp46scF
\

scFV that binds
NKp46

QVQLQQSGPELVKPGASVKMSCKASGYTFTDYVINW
GKQRSGQGLEWIGEIYPGSGTNYYNEKFKAKATLTA
DKSSNIAYMQLSSLTSEDSAVYFCARRGRYGLYAMD
YWGQGTSVTVSSGGGGSGGGGSGGGGSGGGGSDIQ
MTQTTSSLSASLGDRVTISCRASQDISNYLNWYQQKP
DGTVKLLIYYTSRLHSGVPSRFSGSGSGTDYSLTINNL
EQEDIATYFCQQGNTRPWTFGGGTKLEIK

SEQ ID
NO: 6182

NKp46VH

VH that binds
NKp46

QVQLQQSGPELVKPGASVKMSCKASGYTFTDYVINW
GKQRSGQGLEWIGEIYPGSGTNY YNEKFKAKATLTA

DKSSNIAYMQLSSLTSEDSAVYFCARRGRYGLYAMD
YWGQGTSVTVSS

SEQ ID
NO: 6183

NKp46VL

VL that binds
NKp46

DIQMTQTTSSLSASLGDRVTISCRASQDISNYLNWYQ
QKPDGTVKLLIYYTSRLHSGVPSRFSGSGSGTDYSLTI
NNLEQEDIATYFCQQGNTRPWTFGGGTKLEIK

SEQ ID
NO: 6184

CD16scF
\Y

scFV that binds
CD16

EVQLVESGG GVVRPGGSLR LSCAASGFTF
DDYGMSWVRQ APGKGLEWVS
GINWNGGSTG YADSVKGRFT ISRDNAKNSL
YLOQMNSLRAE DTAVYYCARG
RSLLFDYWGQ GTLVTVSRGG GGSGGGGSGG
GGSSELTQDP AVSVALGQTV

RITCQGDSLR SYYASWYQQK PGQAPVLVIY
GKNNRPSGIP DRFSGSSSGN

TASLTITGAQ AEDEADYYCN SRDSSGNHVV
FGGGTKLTVL

SEQ ID
NO: 6185

CD16VH

VH that binds
CD16

EVQLVESGG GVVRPGGSLR LSCAASGFTF
DDYGMSWVRQ APGKGLEWVS
GINWNGGSTG YADSVKGRFT ISRDNAKNSL
YLQMNSLRAE DTAVYYCARG
RSLLFDYWGQ GTLVTVSR

SEQ ID
NO: 6186

CD16VL

VL that binds
CD16

SSELTQDP AVSVALGQTVRITCQGDSLR
SYYASWYQQK PGQAPVLVIY GKNNRPSGIP
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DRFSGSSSGNTASLTITGAQ AEDEADYYCN
SRDSSGNHVV FGGGTKLTVL

In one embodiment, the NK cell engager is a ligand of NKp30, e.g.,is a B7-6, e.g.,
comprises the amino acid sequence of:

DLKVEMMAGGTQITPLNDNVTIFCNIFY SQPLNITSMGITWFWKSLTFDKEVKVFEFFGD
HQEAFRPGAIVSPWRLKSGDASLRLPGIQLEEAGEYRCEVVVTPLKAQGTVQLEVVASP
ASRLLLDQVGMKENEDKYMCESSGFYPEAINITWEKQTQKFPHPIEISEDVITGPTIKNM
DGTENVTSCLKLNSSQEDPGTVYQCVVRHASLHTPLRSNFTLTAARHSLSETEKTDNES
(SEQ ID NO: 7233), a fragment thereof, or an amino acid sequence substantially identical
thereto (e.g., 95% to 99.9% identical thereto, or having at least one amino acid alteration, but not
more than five, ten or fifteen alterations (e.g., substitutions, deletions, or insertions, e.g.,
conservative substitutions) to the amino acid sequence of SEQ ID NO: 7233.

In other embodiments, the NK cell engager is a ligand of NKp44 or NKp46, which is a
viral HA. Viral hemagglutinins (HA) are glyco proteins which are on the surface of viruses. HA
proteins allow viruses to bind to the membrane of cells via sialic acid sugar moieties which
contributes to the fusion of viral membranes with the cell membranes (see e.g., Eur J Immunol.
2001 Sep;31(9):2680-9 “Recognition of viral hemagglutinins by NKp44 but not by NKp30”’; and
Nature. 2001 Feb 22;409(6823):1055-60 “Recognition of haemagglutinins on virus-infected cells
by NKp46 activates lysis by human NK cells” the contents of each of which are incorporated by
reference herein).

In other embodiments, the NK cell engager is a ligand of NKG2D chosen from MICA,
MICB, or ULBP1, e.g., wherein:

(i) MICA comprises the amino acid sequence:
EPHSLRYNLTVLSWDGSVQSGFLTEVHLDGQPFLRCDRQKCRAKPQGQWAEDVLGNK
TWDRETRDLTGNGKDLRMTLAHIKDQKEGLHSLQEIRVCEIHEDNSTRSSQHFYYDGEL
FLSQNLETKEWTMPQSSRAQTLAMNVRNFLKEDAMKTKTHYHAMHADCLQELRRYLK
SGVVLRRTVPPMVNVTRSEASEGNITVTCRASGFYPWNITLSWRQDGVSLSHDTQQWG
DVLPDGNGTYQTWVATRICQGEEQRFTCYMEHSGNHSTHPVPSGKVLVLQSHW (SEQ

ID NO: 7234), a fragment thereof, or an amino acid sequence substantially identical thereto (e.g.,
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95% to 99.9% identical thereto, or having at least one amino acid alteration, but not more than
five, ten or fifteen alterations (e.g., substitutions, deletions, or insertions, e.g., conservative
substitutions) to the amino acid sequence of SEQ ID NO: 7234;

(i) MICB comprises the amino acid sequence:
AEPHSLRYNLMVLSQDESVQSGFLAEGHLDGQPFLRYDRQKRRAKPQGQWAEDVLGA
KTWDTETEDLTENGQDLRRTLTHIKDQKGGLHSLQEIRVCEIHEDSSTRGSRHFYYDGEL
FLSQNLETQESTVPQSSRAQTLAMNVTNFWKEDAMKTKTHYRAMQADCLQKLQRYLK
SGVAIRRTVPPMVNVTCSEVSEGNITVTCRASSFYPRNITLTWRQDGVSLSHNTQQWGD
VLPDGNGTYQTWVATRIRQGEEQRFTCYMEHSGNHGTHPVPSGKVLVLQSQRTD (SEQ
ID NO: 7235), a fragment thereof, or an amino acid sequence substantially identical thereto (e.g.,
95% to 99.9% identical thereto, or having at least one amino acid alteration, but not more than
five, ten or fifteen alterations (e.g., substitutions, deletions, or insertions, e.g., conservative
substitutions) to the amino acid sequence of SEQ ID NO: 7235; or

(iii) ULBP1 comprises the amino acid sequence:
GWVDTHCLCYDFIITPKSRPEPQWCEVQGLVDERPFLHYDCVNHKAKAFASLGKKVNV
TKTWEEQTETLRDVVDFLKGQLLDIQVENLIPIEPLTLQARMSCEHEAHGHGRGSWQFL
FNGQKFLLFDSNNRKWTALHPGAKKMTEKWEKNRDVTMFFQKISLGDCKMWLEEFL
MYWEQMLDPTKPPSLAPG (SEQ ID NO: 7236), a fragment thereof, or an amino acid
sequence substantially identical thereto (e.g., 95% to 99.9% identical thereto, or having at least
one amino acid alteration, but not more than five, ten or fifteen alterations (e.g., substitutions,
deletions, or insertions, e.g., conservative substitutions) to the amino acid sequence of SEQ ID
NO: 7236.

In other embodiments, the NK cell engager is a ligand of DNAMI1 chosen from
NECTIN2 or NECLS5, e.g., wherein:

(i) NECTIN2 comprises the amino acid sequence:
QDVRVQVLPEVRGQLGGTVELPCHLLPPVPGLYISLVTWQRPDAPANHQNVAAFHPKM
GPSFPSPKPGSERLSFVSAKQSTGQDTEAELQDATLALHGLTVEDEGNYTCEFATFPKGS
VRGMTWLRVIAKPKNQAEAQKVTESQDPTTVALCISKEGRPPARISWLSSLDWEAKETQ
VSGTLAGTVTVTSRFTLVPSGRADGVTVTCKVEHESFEEPALIPVTLSVRYPPEVSISGYD
DNWYLGRTDATLSCDVRSNPEPTGYDWSTTSGTFPTSAVAQGSQLVIHAVDSLENTTFV
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CTVINAVGMGRAEQVIFVRETPNTAGAGATGG (SEQ ID NO: 7237), a fragment thereof,
or an amino acid sequence substantially identical thereto (e.g., 95% to 99.9% identical thereto, or
having at least one amino acid alteration, but not more than five, ten or fifteen alterations (e.g.,
substitutions, deletions, or insertions, e.g., conservative substitutions) to the amino acid sequence
of SEQ ID NO: 7237; or

(i) NECLS5 comprises the amino acid sequence:
WPPPGTGDVVVQAPTQVPGFLGDSVTLPCYLQVPNMEVTHVSQLTWARHGESGSMAV
FHQTQGPSYSESKRLEFVAARLGAELRNASLRMFGLRVEDEGNYTCLFVTFPQGSRSVD
IWLRVLAKPOQNTAEVQKVQLTGEPVPMARCVSTGGRPPAQITWHSDLGGMPNTSQVPG
FLSGTVTVTSLWILVPSSQVDGKNVTCKVEHESFEKPQLLTVNLTVYYPPEVSISGYDNN
WYLGONEATLTCDARSNPEPTGYNWSTTMGPLPPFAVAQGAQLLIRPVDKPINTTLICN
VINALGARQAELTVQVKEGPPSEHSGISRN (SEQ ID NO: 7238), a fragment thereof, or an
amino acid sequence substantially identical thereto (e.g., 95% to 99.9% identical thereto, or
having at least one amino acid alteration, but not more than five, ten or fifteen alterations (e.g.,
substitutions, deletions, or insertions, e.g., conservative substitutions) to the amino acid sequence
of SEQ ID NO: 7238.

In yet other embodiments, the NK cell engager is a ligand of DAP10, which is an adapter
for NKG2D (see e.g., Proc Natl Acad Sci U S A. 2005 May 24; 102(21): 7641-7646; and Blood,
15 September 2011 Volume 118, Number 11, the full contents of each of which is incorporated
by reference herein).

In other embodiments, the NK cell engager is a ligand of CD16, which is a CD16a/b
ligand, e.g., a CD16a/b ligand further comprising an antibody Fc region (see e.g., Front
Immunol. 2013; 4: 76 discusses how antibodies use the Fe to trigger NK cells through CD16,the

full contents of which are incorporated herein).

In other embodiments, the NK cell engager is a ligand of CRTAM, which is NECL2, e.g.,
wherein NECL2 comprises the amino acid sequence:
QNLFTKDVTVIEGEVATISCQVNKSDDS VIQLLNPNRQTIYFRDFRPLKDSRFQLLNFESSS
ELKVSLTNVSISDEGRYFCQLYTDPPQESYTTITVLVPPRNLMIDIQKDTAVEGEEIEVNC
TAMASKPATTIRWFKGNTELKGKSEVEEWSDMYTVTSQLMLKVHKEDDGVPVICQVE
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HPAVTGNLQTQRYLEVQYKPQVHIQMTYPLQGLTREGDALELTCEAIGKPQPVMVTWV
RVDDEMPQHAVLSGPNLFINNLNKTDNGTYRCEASNIVGKAHSDYMLYVYDPPTTIPPP
TTTTTTTTTTTTTILTITDSRAGEEGSIRAVDH (SEQ ID NO: 7239), a fragment thereof, or
an amino acid sequence substantially identical thereto (e.g., 95% to 99.9% identical thereto, or
having at least one amino acid alteration, but not more than five, ten or fifteen alterations (e.g.,
substitutions, deletions, or insertions, e.g., conservative substitutions) to the amino acid sequence
of SEQ ID NO: 7239.

In other embodiments, the NK cell engager is a ligand of CD27, which is CD70, e.g.,
wherein CD70 comprises the amino acid sequence:
QRFAQAQQQLPLESLGWDVAELQLNHTGPQQDPRLYWQGGPALGRSFLHGPELDKGQ
LRIHRDGIYMVHIQVTLAICSSTTASRHHPTTLAVGICSPASRSISLLRLSFHQGCTIASQR
LTPLARGDTLCTNLTGTLLPSRNTDETFFGVQWVRP (SEQ ID NO: 7240), a fragment
thereof, or an amino acid sequence substantially identical thereto (e.g., 95% to 99.9% identical
thereto, or having at least one amino acid alteration, but not more than five, ten or fifteen
alterations (e.g., substitutions, deletions, or insertions, e.g., conservative substitutions) to the
amino acid sequence of SEQ ID NO: 7240.

In other embodiments, the NK cell engager is a ligand of PSGL1, which is L-selectin
(CD62L), e.g., wherein L-selectin comprises the amino acid sequence:
WTYHYSEKPMNWQRARRFCRDNYTDLVAIQNKAEIEYLEKTLPESRSYYWIGIRKIGGI
WTWVGTNKSLTEEAENWGDGEPNNKKNKEDCVEIYIKRNKDAGKWNDDACHKLKAA
LCYTASCQPWSCSGHGECVEIINNYTCNCDVGYYGPQCQFVIQCEPLEAPELGTMDCTH
PLGNFSFESSQCAFSCSEGTNLTGIEETTCGPFGNWSSPEPTCQVIQCEPLSAPDLGIMNCSH
PLASFSFTSACTFICSEGTELIGKKKTICESSGIWSNPSPICQKLDKSFSMIKEGDYN (SEQ
ID NO: 7241), a fragment thereof, or an amino acid sequence substantially identical thereto (e.g.,
95% to 99.9% identical thereto, or having at least one amino acid alteration, but not more than
five, ten or fifteen alterations (e.g., substitutions, deletions, or insertions, e.g., conservative
substitutions) to the amino acid sequence of SEQ ID NO: 7241.

In other embodiments, the NK cell engager is a ligand of CD96, which is NECLS, e.g.,

wherein NECLS5 comprises the amino acid sequence:
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WPPPGTGDVVVQAPTQVPGFLGDSVTLPCYLQVPNMEVTHVSQLTWARHGESGSMAV
FHQTQGPSYSESKRLEFVAARLGAELRNASLRMFGLRVEDEGNYTCLFVTFPQGSRSVD
IWLRVLAKPQNTAEVQKVQLTGEPVPMARCVSTGGRPPAQITWHSDLGGMPNTSQVPG
FLSGTVTVTSLWILVPSSQVDGKNVTCKVEHESFEKPQLLTVNLTVYYPPEVSISGYDNN
WYLGQNEATLTCDARSNPEPTGYNWSTTMGPLPPFAVAQGAQLLIRPVDKPINTTLICN
VTNALGARQAELTVQVKEGPPSEHSGISRN (SEQ ID NO: 7238), a fragment thereof, or an
amino acid sequence substantially identical thereto (e.g., 95% to 99.9% identical thereto, or
having at least one amino acid alteration, but not more than five, ten or fifteen alterations (e.g.,
substitutions, deletions, or insertions, e.g., conservative substitutions) to the amino acid sequence
of SEQ ID NO: 7239.

In other embodiments, the NK cell engager is a ligand of CD100 (SEMA4D), which is
CD72, e.g., wherein CD72 comprises the amino acid sequence:
RYLQVSQQLQQTNRVLEVTNSSLRQQLRLKITQLGQSAEDLQGSRRELAQSQEALQVEQ
RAHQAAEGQLQACQADRQKTKETLQSEEQQRRALEQKLSNMENRLKPFFTCGSADTCC
PSGWIMHQKSCFYISLTSKNWQESQKQCETLSSKLATFSEIYPQSHSY YFLNSLLPNGGS
GNSYWTGLSSNKDWKLTDDTQRTRTYAQSSKCNKVHKTWSWWTLESESCRSSLPYICE
MTAFRFPD (SEQ ID NO: 7242), a fragment thereof, or an amino acid sequence substantially
identical thereto (e.g., 95% to 99.9% identical thereto, or having at least one amino acid
alteration, but not more than five, ten or fifteen alterations (e.g., substitutions, deletions, or
insertions, e.g., conservative substitutions) to the amino acid sequence of SEQ ID NO: 7242.

In other embodiments, the NK cell engager is a ligand of NKp80, which is CLEC2B
(AICL), e.g., wherein CLEC2B (AICL) comprises the amino acid sequence:
KLTRDSQSLCPYDWIGFQNKCYYFSKEEGDWNSSKYNCSTQHADLTIIDNIEEMNFLRR
YKCSSDHWIGLKMAKNRTGQW VDGATFTKSFGMRGSEGCAYLSDDGAATARCYTER
KWICRKRIH (SEQ ID NO: 7243), a fragment thereof, or an amino acid sequence substantially
identical thereto (e.g., 95% to 99.9% identical thereto, or having at least one amino acid
alteration, but not more than five, ten or fifteen alterations (e.g., substitutions, deletions, or
insertions, e.g., conservative substitutions) to the amino acid sequence of SEQ ID NO: 7243.

In other embodiments, the NK cell engager is a ligand of CD244, which is CD48, e.g.,

wherein CD48 comprises the amino acid sequence:
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QGHLVHMTVVSGSNVTLNISESLPENYKQLTWFYTFDQKIVEWDSRKSKYFESKFKGR
VRLDPQSGALYISKVQKEDNSTYIMRVLKKTGNEQEWKIKLQVLDPVPKPVIKIEKIEDM
DDNCYLKLSCVIPGESVNYTWYGDKRPFPKELQNSVLETTLMPHNYSRCYTCQVSNSVS
SKNGTVCLSPPCTLARS (SEQ ID NO: 7244), a fragment thereof, or an amino acid sequence
substantially identical thereto (e.g., 95% to 99.9% identical thereto, or having at least one amino
acid alteration, but not more than five, ten or fifteen alterations (e.g., substitutions, deletions, or

insertions, e.g., conservative substitutions) to the amino acid sequence of SEQ ID NO: 7244.

In some embodiments, the NK cell engager is a viral hemagglutinin (HA), HA is a
glycoprotein found on the surface of influenza viruses. It is responsible for binding the virus to
cells with sialic acid on the membranes, such as cells in the upper respiratory tract or
erythrocytes. HA has at least 18 different antigens. These subtypes are named H1 through H18.
NCRs can recognize viral proteins. NKp46 has been shown to be able to interact with the HA of
influenza and the HA-NA of Paramyxovirus, including Sendai virus and Newcastle disease virus.

Besides NKp46, NKp44 can also functionally interact with HA of different influenza subtypes.

Death Receptor Signal Engagers
Death receptors, e.g., death receptors 4 and 5 (DR4 and DRS, also known as TRAIL-R1

and TRAIL-R2 respectively), are trimeric type I transmembrane proteins widely expressed in
normal human tissues. Activation of death receptors causes intracellular signaling that induces
cell death. TNF-related apoptosis-inducing ligand (TRAIL) (also known as Apo2L) is a trimeric
protein that binds to Death receptors, activating their cell death-inducing signaling (Amarante-
Mendes and Griffith. Pharmacol Ther. 2015 Nov;155:117-31).

The present disclosure provides, inter alia, multispecific (e.g., bi-, tri-, quad- specific) or
multifunctional molecules, that are engineered to contain one or more death receptor signal
engagers that mediate binding to death receptors and/or activation of death receptor signaling on
a target cell (e.g., the T cell comprising a TCRBYV antigen (e.g., a TCRBV antigen corresponding
to a biased TCRBV clonotype). Accordingly, in some embodiments, the death receptor signal
engager comprises one or more TRAIL polypeptides or a fragment thereof (TRAIL molecule),

one or more death receptors or a fragment thereof (death receptor molecule), or one or more
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antigen binding domains that specifically binds to a death receptor (e.g., and activates death
receptor signaling). Without wishing to be bound by theory, it is thought that a death receptor
signal engager that can activate death receptor signaling on a target cell can induce the death of
the target cell, e.g., a target disease cell (e.g., a T cell comprising a TCRBV antigen (e.g., a
TCRBYV antigen corresponding to a biased TCRBYV clonotype).

Death receptor signal engagers may comprise TRAIL molecules and/or death receptor
molecules from or derived from versions of TRAIL and death receptors known to those skilled in
the art. In some embodiments, the death receptor signal engager comprises a human TRAIL
molecule or death receptor molecule. In some embodiments, the death receptor signal engager
comprises a mouse TRAIL molecule or death receptor molecule. In some embodiments, the
death receptor signal engager comprises a mammalian TRAIL molecule or death receptor
molecule. In some embodiments, the death receptor signal engager comprises a truncated TRAIL
molecule or death receptor molecule (e.g., relative to a wild-type TRAIL molecule or death
receptor molecule).

In some embodiments, the death receptor signal engager comprises a truncated TRAIL
molecule comprising at least residues corresponding to amino acids 95-281 of human TRAIL,
e.g., a truncated TRAIL molecule comprising residues corresponding to amino acids 95-281 of
human TRAIL. In some embodiments, the death receptor signal engager comprises a truncated
TRAIL molecule comprising residues of 95-281 of human TRAIL.

In some embodiments, the death receptor signal engager comprises a truncated TRAIL
molecule comprising at least residues corresponding to amino acids 122-281 of human TRAIL,
e.g., a truncated TRAIL molecule comprising residues corresponding to amino acids 122-281 of
human TRAIL. In some embodiments, the death receptor signal engager comprises a truncated
TRAIL molecule comprising residues of 122-281 of human TRAIL.

In some embodiments, the death receptor signal engager comprises one, two, or three
TRAIL molecules (e.g., the death receptor signal engager is a monomeric, dimeric, or trimeric
TRAIL molecule, respectively). In some embodiments, the death receptor signal engager
comprises one, two, or three death receptor molecules (e.g., the death receptor signal engager is a
monomeric, dimeric, or trimeric death receptor molecule, respectively). In some embodiments,

the death receptor signal engager comprises one, two, or three antigen binding domains that
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specifically bind to a death receptor (e.g., to one or more death receptors, e.g., the same or
different death receptors)

In some embodiments, the death receptor signal engager comprises an amino acid
sequence selected from Table 11 (or an amino acid sequence having at least about 77%, 80%,
85%, 90%, 95%, or 99% sequence identity to a sequence selected from Table 11).

In some embodiments, the death receptor signal engager comprises an amino acid
sequence of SEQ ID NO: 6157 (or an amino acid sequence having at least about 77%, 80%,
85%, 90%, 95%, or 99% sequence identity to SEQ ID NO: 6157).

In some embodiments, the death receptor signal engager comprises an amino acid
sequence of SEQ ID NO: 6158 (or an amino acid sequence having at least about 77%, 80%,
85%, 90%, 95%, or 99% sequence identity to SEQ ID NO: 6158).

In some embodiments, the death receptor signal engager comprises an amino acid
sequence of SEQ ID NO: 6159 (or an amino acid sequence having at least about 77%, 80%,
85%, 90%, 95%, or 99% sequence identity to SEQ ID NO: 6159).

In some embodiments, the death receptor signal engager comprises an amino acid
sequence of SEQ ID NO: 6160 (or an amino acid sequence having at least about 77%, 80%,
85%, 90%, 95%, or 99% sequence identity to SEQ ID NO: 6160).

In some embodiments, the death receptor signal engager comprises an amino acid
sequence of SEQ ID NO: 6161 (or an amino acid sequence having at least about 77%, 80%,
85%, 90%, 95%, or 99% sequence identity to SEQ ID NO: 6161).

In some embodiments, the death receptor signal engager comprises an amino acid
sequence of SEQ ID NO: 6162 (or an amino acid sequence having at least about 77%, 80%,
85%, 90%, 95%, or 99% sequence identity to SEQ ID NO: 6162).

In some embodiments, the death receptor signal engager comprises an amino acid
sequence of SEQ ID NO: 6163 (or an amino acid sequence having at least about 77%, 80%,
85%, 90%, 95%, or 99% sequence identity to SEQ ID NO: 6163).

In some embodiments, the death receptor signal engager comprises an amino acid
sequence of SEQ ID NO: 6164 (or an amino acid sequence having at least about 77%, 80%,
85%, 90%, 95%, or 99% sequence identity to SEQ ID NO: 6164).
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In some embodiments, the death receptor signal engager comprises an amino acid
sequence of SEQ ID NO: 6165 (or an amino acid sequence having at least about 77%, 80%,
85%, 90%, 95%, or 99% sequence identity to SEQ ID NO: 6165).

In some embodiments, the death receptor signal engager is comprised on the same
polypeptide chain as another component of a multifunctional molecule of the present disclosure,
e.g., the death receptor signal engager is comprised on the same polypeptide chain as a heavy
and/or light chain of a first antigen binding domain that preferentially binds to a TCRBV antigen
(e.g., a TCRBYV antigen corresponding to a biased TCRBV clonotype) on a lymphocyte cell (e.g.,

T cell), an immune cell engager, a cytokine molecule, or a cytokine inhibitor molecule, e.g., as a

fusion protein. In some embodiments, the multifunctional molecule comprises a fusion protein

comprising a death receptor signal engager and light chain of a first antigen binding domain that

preferentially binds to a TCRBV antigen (e.g., a TCRBV antigen corresponding to a biased

TCRBYV clonotype). In some embodiments, the multifunctional molecule comprises a fusion

protein comprising a death receptor signal engager and a light chain of a first antigen binding

domain that selectively targets lymphocytes expressing a TCRBV antigen (e.g., a TCRBV

antigen corresponding to a biased TCRBYV clonotype).

Table 11. Exemplary death receptor signal engagers

SEQ ID NO | ID Ref. Description Sequence
SEQID monomer | Monomeric METDTLLLWVLLLWVPGSTGDYKDDDDKGGGGSGT
NO: 6157 ic_hTRA | human TRAIL GGAAAHITGTRGRSNTLSSPNSKNEKALGRKINSWES
IL_aal22 | comprising SRSGHSFLSNLHLRNGELVIHEKGFYYIYSQTYFRFQE
_281- residues 122- EIKENTKNDKQMVQYIYKYTSYPDPILLMKSARNSC
hFc_Kno | 281 WSKDAEYGLYSIY QGGIFELKENDRIFVSVTNEHLID
b_Cys- MDHEASFFGAFAVSGSGNGTSNGTSGSSGGDKTHTC
Blank PPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNST
YRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKT
ISKAKGQPREPQVYTLPPCREEMTKNQVSLWCLVKG
FYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYS
KLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLS
PGK
SEQ ID dimeric_ | Dimeric human | METDTLLLWVLLLWVPGSTGDYKDDDDKGGGGSGT
NO: 6158 hTRAIL_ | TRAIL GGAAAHITGTRGRSNTLSSPNSKNEKALGRKINSWES
aal22_28 | comprising SRSGHSFLSNLHLRNGELVIHEKGFYYIYSQTYFRFQE
1- EIKENTKNDKOQMVQYIYKYTSYPDPILLMKSARNSC
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hFc_Kno
b_Cys-
Blank

residues 122-
281

WSKDAEYGLYSIY QGGIFELKENDRIFVSVTNEHLID
MDHEASFFGAFAVSGAAAHITGTRGRSNTLSSPNSKN
EKALGRKINSWESSRSGHSFLSNLHLRNGELVIHEKG
FYYIYSQTYFRFQEEIKENTKNDKQMVQYIYKYTSYP
DPILLMKSARNSCWSKDAEYGLYSIYQGGIFELKEND
RIFVSVINEHLIDMDHEASFFGAFAVSGSGNGTSNGT
SGSSGGDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLM
ISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAK
TKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKV
SNKALPAPIEKTISKAKGQPREPQVYTLPPCREEMTKN
QVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTPPV
LDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALH
NHYTQKSLSLSPGK

SEQ ID
NO: 6159

trimeric_
hTRAIL_
aal22_28
1-
hFc_Kno
b_Cys-
Blank

Trimeric human
TRAIL
comprising
residues 122-
281

METDTLLLWVLLLWVPGSTGDYKDDDDKGGGGSGT
GGAAAHITGTRGRSNTLSSPNSKNEKALGRKINSWES
SRSGHSFLSNLHLRNGELVIHEKGFYYIYSQTYFRFQE
EIKENTKNDKQMVQYIYKYTSYPDPILLMKSARNSC
WSKDAEYGLYSIY QGGIFELKENDRIFVSVTNEHLID
MDHEASFFGAFAVSGAAAHITGTRGRSNTLSSPNSKN
EKALGRKINSWESSRSGHSFLSNLHLRNGELVIHEKG
FYYIYSQTYFRFQEEIKENTKNDKQMVQYIYKYTSYP
DPILLMKSARNSCWSKDAEYGLYSIYQGGIFELKEND
RIFVSVINEHLIDMDHEASFFGAFAVSGAAAHITGTR
GRSNTLSSPNSKNEKALGRKINSWESSRSGHSFLSNLH
LRNGELVIHEKGFY YIYSQTYFRFQEEIKENTKNDKQ
MVQYIYKYTSYPDPILLMKSARNSCWSKDAEYGLYSI
YQGGIFELKENDRIFVSVTNEHLIDMDHEASFFGAFA
VSGSGNGTSNGTSGSSGGDKTHTCPPCPAPELLGGPS
VFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQ
VYTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWES
NGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQ
GNVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID
NO: 6160

monomer
ic_hTRA
IL_95-
281-
hFc_Kno
b_Cys-
Blank

Monomeric
human TRAIL
comprising
residues 95-281

METDTLLLWVLLLWVPGSTGTSEETISTVQEKQQNIS
PLVRERGPQRVAAHITGTRGRSNTLSSPNSKNEKALG
RKINSWESSRSGHSFLSNLHLRNGELVIHEKGFYYIYS
QTYFRFQEEIKENTKNDKQMVQYIYKYTSYPDPILLM
KSARNSCWSKDAEYGLYSIYQGGIFELKENDRIFVSV
TNEHLIDMDHEASFFGAFLVGGGGGSGGGGSDKTHT
CPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVV
VDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNS
TYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEK
TISKAKGQPREPQVYTLPPCREEMTKNQVSLWCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLY
SKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSL
SPGK
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SEQ ID
NO: 6161

dimeric_
hTRAIL_
95-281-
hFc_Kno
b_Cys-
Blank

Dimeric human
TRAIL
comprising
residues 95-281

METDTLLLWVLLLWVPGSTGTSEETISTVQEKQQNIS
PLVRERGPQRVAAHITGTRGRSNTLSSPNSKNEKALG
RKINSWESSRSGHSFLSNLHLRNGELVIHEKGFYYIYS
QTYFRFQEEIKENTKNDKQMVQYIYKYTSYPDPILLM
KSARNSCWSKDAEYGLYSIYQGGIFELKENDRIFVSV
TNEHLIDMDHEASFFGAFLVGGGGGSGGGGSGTSEET
ISTVQEKQQNISPLVRERGPQRVAAHITGTRGRSNTLS
SPNSKNEKALGRKINSWESSRSGHSFLSNLHLRNGEL
VIHEKGFYYTYSQTYFRFQEEIKENTKNDKQMVQYTY
KYTSYPDPILLMKSARNSCWSKDAEYGLYSIYQGGIF
ELKENDRIFVSVTNEHLIDMDHEASFFGAFLVGGGGG
SGGGGSDKTHTCPPCPAPELLGGPS VFLFPPKPKDTL
MISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHN
AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPREPQVYTLPPCREEMT
KNQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEA
LHNHYTQKSLSLSPGK

SEQ ID
NO: 6162

trimeric_
hTRAIL_
95-281-
hFc_Kno
b_Cys-
Blank

Trimeric human
TRAIL
comprising
residues 95-281

METDTLLLWVLLLWVPGSTGTSEETISTVQEKQQNIS
PLVRERGPQRVAAHITGTRGRSNTLSSPNSKNEKALG
RKINSWESSRSGHSFLSNLHLRNGELVIHEKGFYYIYS
QTYFRFQEEIKENTKNDKQMVQYIYKYTSYPDPILLM
KSARNSCWSKDAEYGLYSIYQGGIFELKENDRIFVSV
TNEHLIDMDHEASFFGAFLVGGGGGSGGGGSGTSEET
ISTVQEKQQNISPLVRERGPQRVAAHITGTRGRSNTLS
SPNSKNEKALGRKINSWESSRSGHSFLSNLHLRNGEL
VIHEKGFY YIYSQTYFRFQEEIKENTKNDKQMVQYITY
KYTSYPDPILLMKSARNSCWSKDAEYGLYSIYQGGIF
ELKENDRIFVSVTNEHLIDMDHEASFFGAFLVGGGGG
SGGGGSGTSEETISTVQEKQQNISPLVRERGPQRVAA
HITGTRGRSNTLSSPNSKNEKALGRKINSWESSRSGHS
FLSNLHLRNGELVIHEKGFY YTYSQTYFRFQEEIKENT
KNDKQMVQYIYKYTSYPDPILLMKSARNSCWSKDAE
YGLYSIYQGGIFELKENDRIFVSVTNEHLIDMDHEASF
FGAFLVGGGGGSGGGGSDKTHTCPPCPAPELLGGPSV
FLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENW
YVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQD
WLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQV
YTLPPCREEMTKNQVSLWCLVKGFYPSDIAVEWESN
GQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQG
NVFSCSVMHEALHNHY TQKSLSLSPGK

SEQ ID
NO: 6163

a_hDR5_
Tigatuzu
mab_scF
v_VH_V
L-
hFc_Kno
b_Cys-
Blank

Antigen binding
domain specific
to DRS, a.k.a.
tigatuzumab

METDTLLLWVLLLWVPGSTGEVQLVESGGGLVQPG
GSLRLSCAASGFTFSSYVMSWVRQAPGKGLEWVATI
SSGGSYTYYPDSVKGRFTISRDNAKNTLYLQMNSLRA
EDTAVYYCARRGDSMITTDYWGQGTLVTVSSGGGG
SGGGGSGGGGSGGGGSDIQMTQSPSSLSASVGDRVTI
TCKASQDVGTAVAWYQQKPGKAPKLLIYWASTRHT
GVPSRESGSGSGTDFTLTISSLQPEDFATYYCQQYSSY
RTFGQGTKVEIKGGGGSGGGGSDKTHTCPPCPAPELL
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GGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPE
VKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLT
VLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQP
REPQVYTLPPCREEMTKNQVSLWCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSR
WQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID
NO: 6164

a_hDR5_
Drozitum
ab_scFv_
VH_VL-
hFc_Kno
b_Cys

Antigen binding
domain specific
to DRS, a.k.a.
drozitumab

METDTLLLWVLLLWVPGSTGEVQLVQSGGGVERPG
GSLRLSCAASGFTFDDYAMSWVRQAPGKGLEWVSGI
NWQGGSTGYADSVKGRVTISRDNAKNSLYLQMNSL
RAEDTAVYYCAKILGAGRGWYFDYWGKGTTVTVSS
GGGGSGGGGSGGGGSGGGGSSELTQDPAVSVALGQT
VRITCSGDSLRSYYASWYQQKPGQAPVLVIYGANNR
PSGIPDRFSGSSSGNTASLTITGAQAEDEADYYCNSAD
SSGNHVVFGGGTKLTVLGGGGSGGGGSDKTHTCPPC
PAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVS
HEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRV
VSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISK
AKGQPREPQVYTLPPCREEMTKNQVSLWCLVKGFYP
SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLT
VDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG
K

SEQ ID
NO: 6165

a_hDR5_
Conatum
umab_sc
Fv_VH_
VL-
hFc_Kno
b_Cys

Antigen binding
domain specific
to DRS, a.k.a.
conatumumab

METDTLLLWVLLLWVPGSTGQVQLQESGPGLVKPSQ
TLSLTCTVSGGSISSGDYFWSWIRQLPGKGLEWIGHIH
NSGTTYYNPSLKSRVTISVDTSKKQFSLRLSSVTAADT
AVYYCARDRGGDYYYGMDVWGQGTTVTVSSGGGG
SGGGGSGGGGSGGGGSEIVLTQSPGTLSLSPGERATLS
CRASQGISRSYLAWYQQKPGQAPSLLIYGASSRATGIP
DRFSGSGSGTDFTLTISRLEPEDFAVYYCQQFGSSPWT
FGQGTKVEIKRGGGGSGGGGSDKTHTCPPCPAPELLG
GPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEV
KFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPR
EPQVYTLPPCREEMTKNQVSLWCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSR
WQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

T Cell Engagers
The present disclosure provides, inter alia, multispecific (e.g., bi-, tri-, quad- specific) or

multifunctional molecules, that are engineered to contain one or more T cell engager that

mediate binding to and/or activation of a T cell. Accordingly, in some embodiments, the T cell

engager is selected from an antigen binding domain or ligand that binds to (e.g., and in some
embodiments activates) one or more of CD3, TCRa, TCRp, TCRy, TCR(, ICOS, CD28, CD27,
HVEM, LIGHT, CD40, 4-1BB, 0X40, DR3, GITR, CD30, TIM1, SLAM, CD2, or CD226. In
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other embodiments, the T cell engager is selected from an antigen binding domain or ligand that
binds to and does not activate one or more of CD3, TCRa, TCR, TCRy, TCR(, ICOS, CD28,
CD27, HVEM, LIGHT, CD40, 4-1BB, 0X40, DR3, GITR, CD30, TIM1, SLAM, CD2, or
CD226.

B Cell, Macrophage & Dendritic Cell Engagers

Broadly, B cells, also known as B lymphocytes, are a type of white blood cell of the
lymphocyte subtype. They function in the humoral immunity component of the adaptive immune
system by secreting antibodies. Additionally, B cells present antigen (they are also classified as
professional antigen-presenting cells (APCs)) and secrete cytokines. Macrophages are a type of
white blood cell that engulfs and digests cellular debris, foreign substances, microbes, cancer
cells via phagocytosis. Besides phagocytosis, they play important roles in nonspecific defense
(innate immunity) and also help initiate specific defense mechanisms (adaptive immunity) by
recruiting other immune cells such as lymphocytes. For example, they are important as antigen
presenters to T cells. Beyond increasing inflammation and stimulating the immune system,
macrophages also play an important anti-inflammatory role and can decrease immune reactions
through the release of cytokines. Dendritic cells (DCs) are antigen-presenting cells that function
in processing antigen material and present it on the cell surface to the T cells of the immune
system.

The present disclosure provides, inter alia, multispecific (e.g., bi-, tri-, quad- specific) or
multifunctional molecules, that include, e.g., are engineered to contain, one or more B cell,
macrophage, and/or dendritic cell engager that mediate binding to and/ or activation of a B cell,
macrophage, and/or dendritic cell.

Accordingly, in some embodiments, the immune cell engager comprises a B cell,
macrophage, and/or dendritic cell engager chosen from one or more of CD40 ligand (CD40L) or
a CD70 ligand; an antibody molecule that binds to CD40 or CD70; an antibody molecule to
0X40; an OX40 ligand (OX40L); an agonist of a Toll-like receptor (e.g., as described herein,
e.g., a TLR4, e.g., a constitutively active TLR4 (caTLR4), or a TLRY agonists); a41BB; a CD2;

a CD47; or a STING agonist, or a combination thereof.
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In some embodiments, the B cell engager is a CD40L, an OX40L, or a CD70 ligand, or
an antibody molecule that binds to OX40, CD40 or CD70.

In some embodiments, the macrophage engager is a CD2 agonist. In some embodiments,
the macrophage engager is an antigen binding domain that binds to: CD40L or antigen binding
domain or ligand that binds CD40, a Toll like receptor (TLR) agonist (e.g., as described herein),
e.g.,aTLRY or TLR4 (e.g., caTLR4 (constitutively active TLR4), CD47, or a STING agonist. In
some embodiments, the STING agonist is a cyclic dinucleotide, e.g., cyclic di-GMP (cdGMP) or
cyclic di-AMP (cdAMP). In some embodiments, the STING agonist is biotinylated.

In some embodiments, the dendritic cell engager is a CD2 agonist. In some embodiments,
the dendritic cell engager is a ligand, a receptor agonist, or an antibody molecule that binds to
one or more of: OX40L, 41BB, a TLR agonist (e.g., as described herein) (e.g., TLR9 agonist,
TLR4 (e.g., caTLR4 (constitutively active TLR4)), CD47, or and a STING agonist. In some
embodiments, the STING agonist is a cyclic dinucleotide, e.g., cyclic di-GMP (cdGMP) or cyclic
di-AMP (cdAMP). In some embodiments, the STING agonist is biotinylated.

In other embodiments, the immune cell engager mediates binding to, or activation of, one
or more of a B cell, a macrophage, and/or a dendritic cell. Exemplary B cell, macrophage,
and/or dendritic cell engagers can be chosen from one or more of CD40 ligand (CD40L) or a
CD70 ligand; an antibody molecule that binds to CD40 or CD70; an antibody molecule to OX40;
an OX40 ligand (OX40L); a Toll-like receptor agonist (e.g., a TLR4, e.g., a constitutively active
TLR4 (caTLR4) or a TLRY agonist); a 41BB agonist; a CD2; a CD47; or a STING agonist, or a
combination thereof.

In some embodiments, the B cell engager is chosen from one or more of a CD40L, an
OX40L, or a CD70 ligand, or an antibody molecule that binds to OX40, CD40 or CD70.

In other embodiments, the macrophage cell engager is chosen from one or more of a CD2
agonist; a CD40L; an OX40L; an antibody molecule that binds to OX40, CD40 or CD70; a Toll-
like receptor agonist or a fragment thereof (e.g., a TLR4, e.g., a constitutively active TLR4
(caTLR4)); a CD47 agonist; or a STING agonist.

In other embodiments, the dendritic cell engager is chosen from one or more of a CD2

agonist, an OX40 antibody, an OX40L, 41BB agonist, a Toll-like receptor agonist or a fragment

318



10

15

20

25

30

WO 2020/172598 PCT/US2020/019321

thereof (e.g., a TLR4, e.g., a constitutively active TLR4 (caTLR4)), CD47 agonist, or a STING
agonist.

In one embodiment, the OX40L comprises the amino acid sequence:
QVSHRYPRIQSIKVQFTEYKKEKGFILTSQKEDEIMKVQNNSVIINCDGFYLISLKGYFSQ
EVNISLHYQKDEEPLFQLKKVRSVNSLMVASLTYKDKVYLNVTTDNTSLDDFHVNGGE
LILIHQNPGEFCVL (SEQ ID NO: 7245), a fragment thereof, or an amino acid sequence
substantially identical thereto (e.g., 95% to 99.9% identical thereto, or having at least one amino
acid alteration, but not more than five, ten or fifteen alterations (e.g., substitutions, deletions, or
insertions, e.g., conservative substitutions) to the amino acid sequence of SEQ ID NO: 7245.

In another embodiment, the CD40L comprises the amino acid sequence:
MQKGDQNPQIAAHVISEASSKTTSVLQWAEKGYYTMSNNLVTLENGKQLTVKRQGLY
YIYAQVTFCSNREASSQAPFIASLCLKSPGRFERILLRAANTHSSAKPCGQQSIHLGGVFE
LQPGASVFVNVTDPSQVSHGTGFTSFGLLKL (SEQ ID NO: 7246), a fragment thereof, or an
amino acid sequence substantially identical thereto (e.g., 95% to 99.9% identical thereto, or
having at least one amino acid alteration, but not more than five, ten or fifteen alterations (e.g.,
substitutions, deletions, or insertions, e.g., conservative substitutions) to the amino acid sequence
of SEQ ID NO: 7246.

In yet other embodiments, the STING agonist comprises a cyclic dinucleotide, e.g., a
cyclic di-GMP (cdGMP), a cyclic di-AMP (cdAMP), or a combination thereof, optionally with
2’,5% or 3°,5° phosphate linkages.

In one embodiment, the immune cell engager includes 41BB ligand, e.g., comprising the
amino acid sequence:
ACPWAVSGARASPGSAASPRLREGPELSPDDPAGLLDLRQGMFAQLVAQNVLLIDGPLS
WYSDPGLAGVSLTGGLSYKEDTKELVVAKAGVYYVFFQLELRRVVAGEGSGSVSLALH
LQPLRSAAGAAALALTVDLPPASSEARNSAFGFQGRLLHLSAGQRLGVHLHTEARARH
AWQLTQGATVLGLFRVTPEIPAGLPSPRSE (SEQ ID NO: 7247), a fragment thereof, or an
amino acid sequence substantially identical thereto (e.g., 95% to 99.9% identical thereto, or
having at least one amino acid alteration, but not more than five, ten or fifteen alterations (e.g.,
substitutions, deletions, or insertions, e.g., conservative substitutions) to the amino acid sequence

of SEQ ID NO: 7247.
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Toll-Like Receptors

Toll-Like Receptors (TLRs) are evolutionarily conserved receptors are homologues of the
Drosophila Toll protein, and recognize highly conserved structural motifs known as pathogen-
associated microbial patterns (PAMPs), which are exclusively expressed by microbial pathogens,
or danger-associated molecular patterns (DAMPs) that are endogenous molecules released from
necrotic or dying cells. PAMPs include various bacterial cell wall components such as
lipopolysaccharide (LPS), peptidoglycan (PGN) and lipopeptides, as well as flagellin, bacterial
DNA and viral double-stranded RNA. DAMPs include intracellular proteins such as heat shock
proteins as well as protein fragments from the extracellular matrix. Stimulation of TLRs by the
corresponding PAMPs or DAMPs initiates signaling cascades leading to the activation of
transcription factors, such as AP-1, NF-«xB and interferon regulatory factors (IRFs). Signaling by
TLRs results in a variety of cellular responses, including the production of interferons (IFNs),
pro-inflammatory cytokines and effector cytokines that direct the adaptive immune response.
TLRs are implicated in a number of inflammatory and immune disorders and play a role in
cancer (Rakoff-Nahoum S. & Medzhitov R., 2009. Toll-like receptors and cancer. Nat Revs
Cancer 9:57- 63.)

TLRs are type I transmembrane proteins characterized by an extracellular domain
containing leucine-rich repeats (LRRs) and a cytoplasmic tail that contains a conserved region
called the Toll/IL-1 receptor (TIR) domain. Ten human and twelve murine TLRs have been
characterized, TLR1 to TLR10 in humans, and TLR1 to TLR9, TLR11, TLR12 and TLR13 in
mice, the homolog of TLR10 being a pseudogene. TLR2 is essential for the recognition of a
variety of PAMPs from Gram-positive bacteria, including bacterial lipoproteins, lipomannans
and lipoteichoic acids. TLR3 is implicated in virus-derived double-stranded RNA. TLR4 is
predominantly activated by lipopolysaccharide. TLRS detects bacterial flagellin and TLRY is
required for response to unmethylated CpG DNA. Finally, TLR7 and TLRS8 recognize small
synthetic antiviral molecules, and single-stranded RNA was reported to be their natural ligand.
TLR11 has been reported to recognize uropathogenic E.coli and a profilin-like protein from
Toxoplasma gondii. The repertoire of specificities of the TLRs is apparently extended by the

ability of TLRs to heterodimerize with one another. For example, dimers of TLR2 and TLR6 are
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required for responses to diacylated lipoproteins while TLR2 and TLR1 interact to recognize
triacylated lipoproteins. Specificities of the TLRs are also influenced by various adapter and
accessory molecules, such as MD-2 and CD14 that form a complex with TLR4 in response to
LPS.

TLR signaling consists of at least two distinct pathways: a MyD88-dependent pathway
that leads to the production of inflammatory cytokines, and a MyD88-independent pathway
associated with the stimulation of IFN-f} and the maturation of dendritic cells. The MyD88-
dependent pathway is common to all TLRs, except TLR3 (Adachi O. et al., 1998. Targeted
disruption of the MyD88 gene results in loss of IL-1- and IL-18-mediated function. Immunity.
9(1):143-50). Upon activation by PAMPs or DAMPs, TLRs hetero- or homodimerize inducing
the recruitment of adaptor proteins via the cytoplasmic TIR domain. Individual TLRs induce
different signaling responses by usage of the different adaptor molecules. TLR4 and TLR2
signaling requires the adaptor TIRAP/Mal, which is involved in the MyD88-dependent pathway.
TLR3 triggers the production of IFN-f in response to double-stranded RNA, in a MyD88-
independent manner, through the adaptor TRIF/TICAM-1. TRAM/TICAM-2 is another adaptor
molecule involved in the MyD88-independent pathway which function is restricted to the TLR4
pathway.

TLR3, TLR7, TLRS and TLRO recognize viral nucleic acids and induce type I IFNs. The
signaling mechanisms leading to the induction of type I IFNs differ depending on the TLR
activated. They involve the interferon regulatory factors, IRFs, a family of transcription factors
known to play a critical role in antiviral defense, cell growth and immune regulation. Three IRFs
(IRF3, IRFS5 and IRF7) function as direct transducers of virus-mediated TLR signaling. TLR3
and TLR4 activate IRF3 and IRF7, while TLR7 and TLRS activate IRF5 and IRF7 (Doyle S. et
al., 2002. IRF3 mediates a TLR3/TLR4-specific antiviral gene program. Immunity. 17(3):251-
63). Furthermore, type I IEN production stimulated by TLR9 ligand CpG-A has been shown to
be mediated by PI(3)K and mTOR (Costa-Mattioli M. & Sonenberg N. 2008. RAPping
production of type I interferon in pDCs through mTOR. Nature Immunol. 9: 1097-1099).

TLR-9
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TLR9Y recognizes unmethylated CpG sequences in DNA molecules. CpG sites are
relatively rare (~1%) on vertebrate genomes in comparison to bacterial genomes or viral DNA.
TLRY is expressed by numerous cells of the immune system such as B lymphocytes, monocytes,
natural killer (NK) cells, and plasmacytoid dendritic cells. TLR9 is expressed intracellularly,
within the endosomal compartments and functions to alert the immune system of viral and
bacterial infections by binding to DNA rich in CpG motifs. TLR9 signals leads to activation of
the cells initiating pro-inflammatory reactions that result in the production of cytokines such as

type-1 interferon and IL-12.

TLR Agonists

A TLR agonist can agonize one or more TLR, e.g., one or more of human TLR- 1, 2, 3,
4,5,6,7,8,9, or 10. In some embodiments, an adjunctive agent described herein is a TLR
agonist. In some embodiments, the TLR agonist specifically agonizes human TLR-9. In some
embodiments, the TLR-9 agonist is a CpG moiety. As used herein, a CpG moiety, is a linear
dinucleotide having the sequence: 5'—C—phosphate—G—3', that is, cytosine and guanine
separated by only one phosphate.

In some embodiments, the CpG moiety comprises at least 1, 2, 3,4,5,6,7,8,9, 10, 11,
12,13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, or more CpG
dinucleotides. In some embodiments, the CpG moiety consists of 1, 2, 3,4,5,6,7,8,9, 10, 11,
12,13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30 CpG dinucleotides. In
some embodiments, the CpG moiety has 1-5, 1-10, 1-20, 1-30, 1-40, 1-50, 5-10, 5-20, 5-30, 10-
20, 10-30, 10-40, or 10-50 CpG dinucleotides.

In some embodiments, the TLR-9 agonist is a synthetic ODN (oligodeoxynucleotides).
CpG ODNGs are short synthetic single-stranded DNA molecules containing unmethylated CpG
dinucleotides in particular sequence contexts (CpG motifs). CpG ODNs possess a partially or
completely phosphorothioated (PS) backbone, as opposed to the natural phosphodiester (PO)
backbone found in genomic bacterial DNA. There are three major classes of CpG ODNs: classes
A, B and C, which differ in their immunostimulatory activities. CpG-A ODNs are characterized
by a PO central CpG-containing palindromic motif and a PS-modified 3* poly-G string. They
induce high IFN-o production from pDCs but are weak stimulators of TLR9-dependent NF-xB
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signaling and pro-inflammatory cytokine (e.g. IL-6) production. CpG-B ODNs contain a full PS
backbone with one or more CpG dinucleotides. They strongly activate B cells and TLRY-
dependent NF-«B signaling but weakly stimulate IFN-a secretion. CpG-C ODNs combine
features of both classes A and B. They contain a complete PS backbone and a CpG-containing
palindromic motif. C-Class CpG ODNs induce strong IFN-a production from pDC as well as B

cell stimulation.

Linkers

The multispecific or multifunctional molecule disclosed herein can further include a
linker, e.g., a linker between one or more of: the antigen binding domain and the cytokine
molecule, the antigen binding domain and the immune cell engager, the antigen binding domain
and the stromal modifying moiety, the cytokine molecule and the immune cell engager, the
cytokine molecule and the stromal modifying moiety, the immune cell engager and the stromal
modifying moiety, the antigen binding domain and the immunoglobulin chain constant region,
the cytokine molecule and the immunoglobulin chain constant region, the immune cell engager
and the immunoglobulin chain constant region, or the stromal modifying moiety and the
immunoglobulin chain constant region. In embodiments, the linker is chosen from: a cleavable
linker, a non-cleavable linker, a peptide linker, a flexible linker, a rigid linker, a helical linker, or
a non-helical linker, or a combination thereof.

In one embodiment, the multispecific molecule can include one, two, three or four
linkers, e.g., a peptide linker. In one embodiment, the peptide linker includes Gly and Ser. In
some embodiments, the peptide linker is selected from GGGGS (SEQ ID NO: 7248);
GGGGSGGGGS (SEQ ID NO: 7249); GGGGSGGGGSGGGGS (SEQ ID NO: 7250); and
DVPSGPGGGGGSGGGGS (SEQ ID NO: 7251). In some embodiments, the peptide linker is a
A(EAAAK)nA (SEQ ID NO: 7291) family of linkers (e.g., as described in Protein Eng. (2001)
14 (8): 529-532). These are stiff helical linkers with n ranging from 2 — 5. In some embodiments,
the peptide linker is selected from AEAAAKEAAAKAAA (SEQ ID NO: 7252);
AEAAAKEAAAKEAAAKAAA (SEQ ID NO: 7253);
AEAAAKEAAAKEAAAKEAAAKAAA (SEQ ID NO: 77); and
AEAAAKEAAAKEAAAKEAAAKEAAAKAAA(SEQ ID NO: 78).
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Nucleic Acids

Nucleic acids encoding the aforementioned multispecific or multifunctional molecules
are also disclosed.

In certain embodiments, the invention features nucleic acids comprising nucleotide
sequences that encode heavy and light chain variable regions and CDRs or hypervariable loops
of the antibody molecules, as described herein. For example, the invention features a first and
second nucleic acid encoding heavy and light chain variable regions, respectively, of an antibody
molecule chosen from one or more of the antibody molecules disclosed herein. The nucleic acid
can comprise a nucleotide sequence as set forth in the tables herein, or a sequence substantially
identical thereto (e.g., a sequence at least about 85%, 90%, 95%, 99% or more identical thereto,
or which differs by no more than 3, 6, 15, 30, or 45 nucleotides from the sequences shown in the
tables herein.

In certain embodiments, the nucleic acid can comprise a nucleotide sequence encoding at
least one, two, or three CDRs or hypervariable loops from a heavy chain variable region having
an amino acid sequence as set forth in the tables herein, or a sequence substantially homologous
thereto (e.g., a sequence at least about 85%, 90%, 95%, 99% or more identical thereto, and/or
having one or more substitutions, e.g., conserved substitutions). In other embodiments, the
nucleic acid can comprise a nucleotide sequence encoding at least one, two, or three CDRs or
hypervariable loops from a light chain variable region having an amino acid sequence as set forth
in the tables herein, or a sequence substantially homologous thereto (e.g., a sequence at least
about 85%, 90%, 95%, 99% or more identical thereto, and/or having one or more substitutions,
e.g., conserved substitutions). In yet another embodiment, the nucleic acid can comprise a
nucleotide sequence encoding at least one, two, three, four, five, or six CDRs or hypervariable
loops from heavy and light chain variable regions having an amino acid sequence as set forth in
the tables herein, or a sequence substantially homologous thereto (e.g., a sequence at least about
85%, 90%, 95%, 99% or more identical thereto, and/or having one or more substitutions, e.g.,
conserved substitutions).

In certain embodiments, the nucleic acid can comprise a nucleotide sequence encoding at

least one, two, or three CDRs or hypervariable loops from a heavy chain variable region having
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the nucleotide sequence as set forth in the tables herein, a sequence substantially homologous
thereto (e.g., a sequence at least about 85%, 90%, 95%, 99% or more identical thereto, and/or
capable of hybridizing under the stringency conditions described herein). In another
embodiment, the nucleic acid can comprise a nucleotide sequence encoding at least one, two, or
three CDRs or hypervariable loops from a light chain variable region having the nucleotide
sequence as set forth in the tables herein, or a sequence substantially homologous thereto (e.g., a
sequence at least about 85%, 90%, 95%, 99% or more identical thereto, and/or capable of
hybridizing under the stringency conditions described herein). In yet another embodiment, the
nucleic acid can comprise a nucleotide sequence encoding at least one, two, three, four, five, or
six CDRs or hypervariable loops from heavy and light chain variable regions having the
nucleotide sequence as set forth in the tables herein, or a sequence substantially homologous
thereto (e.g., a sequence at least about 85%, 90%, 95%, 99% or more identical thereto, and/or
capable of hybridizing under the stringency conditions described herein).

In certain embodiments, the nucleic acid can comprise a nucleotide sequence encoding a
cytokine molecule, an immune cell engager, or a stromal modifying moiety disclosed herein.

In another aspect, the application features host cells and vectors containing the nucleic
acids described herein. The nucleic acids may be present in a single vector or separate vectors

present in the same host cell or separate host cell, as described in more detail hereinbelow.

Vectors

Further provided herein are vectors comprising the nucleotide sequences encoding a
multispecific or multifunctional molecule described herein. In one embodiment, the vectors
comprise nucleotides encoding a multispecific or multifunctional molecule described herein. In
one embodiment, the vectors comprise the nucleotide sequences described herein. The vectors
include, but are not limited to, a virus, plasmid, cosmid, lambda phage or a yeast artificial
chromosome (YAC).

Numerous vector systems can be employed. For example, one class of vectors utilizes
DNA elements which are derived from animal viruses such as, for example, bovine papilloma
virus, polyoma virus, adenovirus, vaccinia virus, baculovirus, retroviruses (Rous Sarcoma Virus,

MMTYV or MOMLYV) or SV40 virus. Another class of vectors utilizes RNA elements derived
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from RNA viruses such as Semliki Forest virus, Eastern Equine Encephalitis virus and
Flaviviruses.

Additionally, cells which have stably integrated the DNA into their chromosomes may be
selected by introducing one or more markers which allow for the selection of transfected host
cells. The marker may provide, for example, prototropy to an auxotrophic host, biocide
resistance (e.g., antibiotics), or resistance to heavy metals such as copper, or the like. The
selectable marker gene can be either directly linked to the DNA sequences to be expressed, or
introduced into the same cell by cotransformation. Additional elements may also be needed for
optimal synthesis of mRNA. These elements may include splice signals, as well as
transcriptional promoters, enhancers, and termination signals.

Once the expression vector or DNA sequence containing the constructs has been prepared
for expression, the expression vectors may be transfected or introduced into an appropriate host
cell. Various techniques may be employed to achieve this, such as, for example, protoplast
fusion, calcium phosphate precipitation, electroporation, retroviral transduction, viral
transfection, gene gun, lipid based transfection or other conventional techniques. In the case of
protoplast fusion, the cells are grown in media and screened for the appropriate activity.

Methods and conditions for culturing the resulting transfected cells and for recovering the
antibody molecule produced are known to those skilled in the art, and may be varied or
optimized depending upon the specific expression vector and mammalian host cell employed,

based upon the present description.

Cells
In another aspect, the application features host cells and vectors containing the nucleic
acids described herein. The nucleic acids may be present in a single vector or separate vectors
present in the same host cell or separate host cell. The host cell can be a eukaryotic cell, e.g., a
mammalian cell, an insect cell, a yeast cell, or a prokaryotic cell, e.g., E. coli. For example, the
mammalian cell can be a cultured cell or a cell line. Exemplary mammalian cells include
lymphocytic cell lines (e.g., NSO), Chinese hamster ovary cells (CHO), COS cells, oocyte cells,

and cells from a transgenic animal, e.g., mammary epithelial cell.
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The invention also provides host cells comprising a nucleic acid encoding an antibody molecule
as described herein.

In one embodiment, the host cells are genetically engineered to comprise nucleic acids
encoding the antibody molecule.

In one embodiment, the host cells are genetically engineered by using an expression
cassette. The phrase "expression cassette,” refers to nucleotide sequences, which are capable of
affecting expression of a gene in hosts compatible with such sequences. Such cassettes may
include a promoter, an open reading frame with or without introns, and a termination signal.
Additional factors necessary or helpful in effecting expression may also be used, such as, for
example, an inducible promoter.

The invention also provides host cells comprising the vectors described herein.

The cell can be, but is not limited to, a eukaryotic cell, a bacterial cell, an insect cell, or a
human cell. Suitable eukaryotic cells include, but are not limited to, Vero cells, HeLa cells, COS
cells, CHO cells, HEK293 cells, BHK cells and MDCKII cells. Suitable insect cells include, but

are not limited to, Sf9 cells.

Uses and Combination Therapies

Methods described herein include treating an immune condition or disorder, e.g., an
autoimmune disease, in a subject by using a multispecific molecule described herein, e.g., using
a pharmaceutical composition described herein. Also provided are methods for reducing or
ameliorating a symptom of an autoimmune disorder, e.g., autoimmune disease, in a subject, as
well as methods for correcting or decreasing a TCR bias (e.g., re-establishing a balanced TCR
repertoire or a TCR repertoire more similar to a person without an autoimmune disease).

In one embodiment, the immune condition or disorder is chosen from Churg-Strauss
syndrome, sarcoidosis, systemic lupus erythematosus (SLE), type 1 diabetes, autoimmune
hepatitis (e.g., type 1 or type 2), primary sclerosing cholangitis, primary biliary cirrhosis,
multiple sclerosis, Guillain-Barre syndrome and the AMAN (axonal & neuronal neuropathy),
chronic inflammatory demyelinating polyneuropathy (CIDP), transverse myelitis, Tolosa-Hunt
syndrome (THS), Devic’s disease (neuromyelitis optica), parancoplastic cerebellar degeneration

(PCD), Lambert-Eaton syndrome, psoriasis, scleroderma, CREST (calcinosis, Raynaud
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phenomenon, esophageal dysmotility, sclerodactyly, and telangiectasia) syndrome, dermatitis
herpetiformis, dermatomyositis, bullous pemphigoid, cicatricial pemphigoid/benign mucosal
pemphigoid, pemphigoid gestationis, rheumatoid arthritis (RA), psoriatic arthritis, relapsing
polychondritis, chronic recurrent multifocal osteomyelitis (CRMO), vasculitis, Kawasaki
disease, granulomatosis with polyangiitis (GPA), Behcet’s disease (vasculitis), Takayasu’s
arteritis, polyarteritis nodosa, microscopic polyangiitis (MPA), leukocytoclastic vasculitis,
Cogan’s syndrome, uveitis, peripheral uveitis (Pars planitis), scleritis, autoimmune inner ear
disease (AIED), Crohn’s, ulcerative colitis (UC), Dressler’s syndrome, Rheumatic fever, Evans
syndrome, paroxysmal nocturnal hemoglobinuria (PNH), hemolytic anemia, thrombocytopenic
purpura (TTP), polymyositis, juvenile myositis (JM), including Juvenile Dermatomyositis (JDM)
and Juvenile Polymyositis (JPM), Sjogren’s syndrome, ocular cicatricial pemphigoid, or

Hashimoto’s thyroiditis.

In some embodiments, the immune condition or disorder, e.g., autoimmune disease, is

diabetes (e.g., type 1 diabetes).

In embodiments, the multispecific molecules (or pharmaceutical composition) are
administered in a manner appropriate to the disease to be treated or prevented. The quantity and
frequency of administration will be determined by such factors as the condition of the patient,
and the type and severity of the patient’s disease. Appropriate dosages may be determined by
clinical trials. For example, when “an effective amount” or “a therapeutic amount” is indicated,
the precise amount of the pharmaceutical composition (or multispecific molecules) to be
administered can be determined by a physician with consideration of individual differences in
severity/character of immune disorder, extent of infection or metastasis, age, weight, and
condition of the subject. In embodiments, the pharmaceutical composition described herein can
be administered at a dosage of 10* to 10° cells/kg body weight, e.g., 10° to 10° cells/kg body
weight, including all integer values within those ranges. In embodiments, the pharmaceutical
composition described herein can be administered multiple times at these dosages. In
embodiments, the pharmaceutical composition described herein can be administered using
infusion techniques described in immunotherapy (see, e.g., Rosenberg et al., New Eng. J. of

Med. 319:1676, 1988).
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In embodiments, the multispecific molecules or pharmaceutical composition is
administered to the subject parenterally. In embodiments, the cells are administered to the
subject intravenously, subcutaneously, intratumorally, intranodally, intramuscularly,
intradermally, or intraperitoneally. In embodiments, the cells are administered, e.g., injected,
directly into a tumor or lymph node. In embodiments, the cells are administered as an infusion
(e.g., as described in Rosenberg et al., New Eng. J. of Med. 319:1676, 1988) or an intravenous
push. In embodiments, the cells are administered as an injectable depot formulation.

In embodiments, the subject is a mammal. In embodiments, the subject is a human, monkey, pig,
dog, cat, cow, sheep, goat, rabbit, rat, or mouse. In embodimnets, the subject is a human. In
embodiments, the subject is a pediatric subject, e.g., less than 18 years of age, e.g., less than 17,
16, 15, 14,13, 12,11, 10,9, 8, 7,6, 5,4, 3, 2, 1 or less years of age. In embodiments, the subject
is an adult, e.g., at least 18 years of age, e.g., at least 19, 20, 21, 22, 23, 24, 25, 25-30, 30-35, 35-
40, 40-50, 50-60, 60-70, 70-80, or 80-90 years of age.

Combination Therapies

The multispecific or multifunctional molecules disclosed herein can be used in
combination with a second therapeutic agent or procedure.

In embodiments, the multispecific or multifunctional molecule and the second therapeutic
agent or procedure are administered/performed after a subject has been diagnosed with an
autoimmune disorder. In embodiments, the multispecific or multifunctional molecule and the
second therapeutic agent or procedure are administered/performed simultaneously or
concurrently. For example, the delivery of one treatment is still occurring when the delivery of
the second commences, e.g., there is an overlap in administration of the treatments. In other
embodiments, the multispecific or multifunctional molecule and the second therapeutic agent or
procedure are administered/performed sequentially. For example, the delivery of one treatment
ceases before the delivery of the other treatment begins.

In embodiments, combination therapy can lead to more effective treatment than
monotherapy with either agent alone. In embodiments, the combination of the first and second
treatment is more effective (e.g., leads to a greater reduction in symptoms and/or T cells

comprising a TCRBV antigen corresponding to a biased TCRBV clonotype cells) than the first
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or second treatment alone. In embodiments, the combination therapy permits use of a lower dose
of the first or the second treatment compared to the dose of the first or second treatment normally
required to achieve similar effects when administered as a monotherapy. In embodiments, the
combination therapy has a partially additive effect, wholly additive effect, or greater than
additive effect.

In one embodiment, the multispecific or multifunctional molecule is administered in
combination with a therapy, e.g., an autoimmune disease therapy known in the art. The
administration of the multispecific or multifunctional molecule and the therapy can be sequential
(with or without overlap) or simultaneous. Administration of the multispecific or

multifunctional molecule can be continuous or intermittent during the course of therapy.

Immune checkpoint inhibitors

In other embodiments, methods described herein comprise use of an immune checkpoint
inhibitor in combination with the multispecific or multifunctional molecule. The methods can be
used in a therapeutic protocol in vivo.

In embodiments, an immune checkpoint inhibitor inhibits a checkpoint molecule.
Exemplary checkpoint molecules include but are not limited to CTLA4, PD1, PD-L1, PD-L2,
TIM3, LAG3, CD160, 2B4, CD80, CD86, B7-H3 (CD276), B7-H4 (VTCN1), HVEM
(TNFRSF14 or CD270), BTLA, KIR, MHC class I, MHC class II, GAL9, VISTA, BTLA,
TIGIT, LAIRI, and A2aR. See, e.g., Pardoll. Nat. Rev. Cancer 12.4(2012):252-64, incorporated
herein by reference.

In embodiments, the immune checkpoint inhibitor is a PD-1 inhibitor, e.g., an anti-PD-1
antibody such as Nivolumab, Pembrolizumab or Pidilizumab. Nivolumab (also called MDX-
1106, MDX-1106-04, ONO-4538, or BMS-936558) is a fully human IgG4 monoclonal antibody
that specifically inhibits PD1. See, e.g., US 8,008,449 and W02006/121168. Pembrolizumab
(also called Lambrolizumab, MK-3475, MK03475, SCH-900475 or KEYTRUDA®; Merck) is a
humanized IgG4 monoclonal antibody that binds to PD-1. See, e.g., Hamid, O. et al. (2013) New
England Journal of Medicine 369 (2): 134-44, US 8,354,509 and W02009/114335. Pidilizumab
(also called CT-011 or Cure Tech) is a humanized IgG1k monoclonal antibody that binds to
PD1. See, e.g., WO2009/101611. In one embodiment, the inhibitor of PD-1 is an antibody
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molecule having a sequence substantially identical or similar thereto, e.g., a sequence at least
85%, 90%, 95% identical or higher to the sequence of Nivolumab, Pembrolizumab or
Pidilizumab. Additional anti-PD1 antibodies, e.g., AMP 514 (Amplimmune), are described, e.g.,
in US 8,609,089, US 2010028330, and/or US 20120114649.

In some embodiments, the PD-1 inhibitor is an immunoadhesin, e.g., an immunoadhesin
comprising an extracellular/PD-1 binding portion of a PD-1 ligand (e.g., PD-L1 or PD-L2) that is
fused to a constant region (e.g., an Fc region of an immunoglobulin). In embodiments, the PD-1
inhibitor is AMP-224 (B7-DClg, e.g., described in W02011/066342and W02010/027827), a
PD-L2 Fc fusion soluble receptor that blocks the interaction between B7-H1 and PD-1.

In embodiments, the immune checkpoint inhibitor is a PD-L1 inhibitor, e.g., an antibody
molecule. In some embodiments, the PD-L1 inhibitor is YW243.55.S70, MPDL3280A, MEDI-
4736, MSB-0010718C, or MDX-1105. In some embodiments, the anti-PD-L1 antibody is
MSB0010718C (also called A09-246-2; Merck Serono), which is a monoclonal antibody that
binds to PD-L1. Exemplary humanized anti-PD-L1 antibodies are described, e.g., in
WO02013/079174. In one embodiment, the PD-L1 inhibitor is an anti-PD-L1 antibody, e.g.,
YW243.55.S70. The YW243.55.570 antibody is described, e.g., in WO 2010/077634. In one
embodiment, the PD-L1 inhibitor is MDX-1105 (also called BMS-936559), which is described,
e.g., in W02007/005874. In one embodiment, the PD-L1 inhibitor is MDPL3280A (Genentech /
Roche), which is a human Fc-optimized IgG1 monoclonal antibody against PD-L1. See, e.g.,
U.S. Patent No.: 7,943,743 and U.S Publication No.: 20120039906. In one embodiment, the
inhibitor of PD-L1 is an antibody molecule having a sequence substantially identical or similar
thereto, e.g., a sequence at least 85%, 90%, 95% identical or higher to the sequence of
YW243.55.870, MPDL3280A, MEDI-4736, MSB-0010718C, or MDX-1105.

In embodiments, the immune checkpoint inhibitor is a PD-L2 inhibitor, e.g., AMP-224
(which is a PD-L2 Fc fusion soluble receptor that blocks the interaction between PD1 and B7-
HI1. See, e.g., WO2010/027827 and W0O2011/066342.

In one embodiment, the immune checkpoint inhibitor is a LAG-3 inhibitor, e.g., an anti
LAG-3 antibody molecule. In embodiments, the anti-LAG-3 antibody is BMS-986016 (also
called BMS986016; Bristol-Myers Squibb). BMS-986016 and other humanized anti-LAG-3
antibodies are described, e.g., in US 2011/0150892, W02010/019570, and W02014/008218.
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In embodiments, the immune checkpoint inhibitor is a TIM-3 inhibitor, e.g., anti-TIM3
antibody molecule, e.g., described in U.S. Patent No.: 8,552,156, WO 2011/155607, EP 2581113
and U.S Publication No.: 2014/044728.

In embodiments, the immune checkpoint inhibitor is a CTLA-4 inhibitor, e.g., anti-
CTLA-4 antibody molecule. Exemplary anti-CTLA4 antibodies include Tremelimumab (IgG2
monoclonal antibody from Pfizer, formerly known as ticilimumab, CP-675,206); and Ipilimumab
(also called MDX-010, CAS No. 477202-00-9). Other exemplary anti-CTLA-4 antibodies are
described, e.g., in U.S. Pat. No. 5,811,097.

INCORPORATION BY REFERENCE
All publications and patents mentioned herein are hereby incorporated by reference in
their entirety as if each individual publication or patent was specifically and individually

indicated to be incorporated by reference.

EXAMPLES

Example 1: Immunization of Armenian hamster to generate anti-NKp30 antibodies

Briefly, armenian hamster were immunized with the extracellular domain of human
NKp30 protein in complete Freund’s adjuvant and boosted twice on day 14 and day 28 with
NKp30 in incomplete Freund’s adjuvant (IFA). On day 56 one more boost in IFA was given and
the animals harvested three days later. Spleens were collected and fused with P3X63Ag8.653
murine myeloma cell line. 0.9 x 1075 cells/well in 125 ul were scated in 96 well plate and feed
with 125 pd of |20 + 2ME + HAT (IMDM (4g/L. glucose) supplemented with 20% fetal bovine
serum, 4 mM L-glutamine, 1 mM sodium pyruvate, 50 U penicillin, 50 ug streptomycin and 50
uM 2-ME in the absence or presence of HAT or HT for selection, and Hybridoma Cloning
Factor (1% final) on days 7, 11 and thereafter as needed. At approximately 2 weeks after fusion

(cells are about 50% confluent) supernatant was collected and assayed for binding.
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Example 2: Hybridoma screen for NKp30 mAbs

Expi293 cells were transfected with BG160 (hNKp30 cell antigen) 18 hours prior to
screening. The day of screening, transfected cells were diluted to 0.05 x10"/mL and anti-
Armenian hamster Fe Alexa Fluor 488 added to a final concentration of 0.4 ug/mL.. 50 uL (2,500
cells) of this mixture was added to each well of a 384 well plate. The sarne density of
untransfected 293 cells with secondary were used as a negative control. 5 ull of hybridoma
supernatant was added to the cell mixture and the plate incubated for 1 hour at 37°C. The plates
were then imaged on Mirrorball. Positive clones were identified and subcloned by serial dilution
to obtain clonal selected hybridoma. After reconfirmation using the same protocols the
hybridoma cells were harvested and the corresponding heavy and light chain sequences
recovered. The DNA was subcloned into pcDNAZ .4 for subsequent expression of the

corresponding antibodies and further validation.

Example 3: Binding of NKp30 antibodies to NK92 cells

NK-92 cells were washed with PBS containing 0.5% BSA and 0.1% sodium azide
(staining buffer} and added to 96-well V-bottom plates with 200,000 cells/well. Hamster NKp30
antibodies were added to the cells in 2.0 fold serial dilutions and incubated for 1 hour af room
temperature. The plates were washed twice with staining buffer. The secondary antibody against
hamster Fc conjugated to AF647 (Jackson, 127-605-160) was added at 1:100 dilution (1.4mg/ml
stock) and incubated with the cells for 30 minutes at 4°C followed by washing with staining
buffer. Cells were subsequently were fixed for 10 minutes with 4% paraformaldehyde at room
temperature. The plates were read on CytoFLEX LS (Beckman Coulter). Data was calculated as

the percent-AF747 positive population (FIG. 4).

Example 4: Bioassay to measure activity of NKp30 antibodies using NK92 cell line

NKp30 antibodies were three-fold serially diloted in PBS and incubated at 2-8 C°
overnight in flat bottom 96 well plates. Plates were washed twice in PBS and 40,000 NK-92 cells
were added in growth medium containing IL-2. Plates were incubated at 37 C°, 5% CO2,

humidified incubator for 16-24 hours before supernatants were collected. IFNy levels in
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supernatants was measured following MSD assay instractions (FIG. 5). Supematant collected
from cells incubated with hamster isotype IgG was used as negative control and supernatants
from cells incabated with NKp30 monoclonal antibody (R&D, clone 210847) was atilized as a

positive control. Data were generated using hamster anti-NKp30 mABs.

Example 5: Generation and characterization of humanized anti-NKp30 antibodies

A series of hamster anti-NKp30 antibodies were selected. These antibodies were shown
to bind to human NKp30 and cynomolgus NKp30 and induce IFNy production from NK-90 cells
(data not shown). The VH and VL sequences of exemplary hamster anti-NKp30 antibodies
15E1, 9G1, 15H6, 9D9, 3A12, and 12D10 are disclosed in Table 9. The VH and VL sequences
of exemplary humanized anti-NKp30 antibodies based on 15E1, 9G1, and 15H6 are also
disclosed in Table 9. The Kabat CDRs of these antibodies are disclosed in Table 18 and Table 8.

Two humanized constructs based on 15E1 were selected. The first construct BIM0407 is
a Fab comprising a heavy chain variable region comprising the amino acid sequence of SEQ ID
NO: 7302 and a lambda light chain variable region comprising the amino acid sequence of SEQ
ID NO: 7305. Its corresponding scFv construct BIM0859 comprises the amino acid sequence of
SEQ ID NO: 7310. The second construct BJM(0411 is a Fab comprising a heavy chain variable
region comprising the amino acid sequence of SEQ ID NO: 7302 and a kappa light chain
variable region comprising the amino acid sequence of SEQ ID NO: 7309. Its corresponding
scFv construct BJM0860 comprises the amino acid sequence of SEQ ID NO: 7311. BIM0407
and BJM0411 showed comparable biophysical characteristics, e.g., binding affinity to NKp30
and thermal stability. The scFv constructs BIM0859 and BJMO0860 also showed comparable
biophysical properties.
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EQUIVALENTS
Those skilled in the art will recognize, or be able to ascertain using no more than routine
experimentation, many equivalents to the specific embodiments of the invention described

herein. Such equivalents are intended to be encompassed by the following claims.
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We claim:
1. A multifunctional molecule, comprising:
(i) a first antigen binding domain that binds to, e.g., selectively binds to, T cell receptor
variable beta (TCRBV), e.g., a TCRBYV antigen,
and
(i1) one, two, or all of:
(a) an immune cell engager chosen from an NK cell engager, a T cell engager, a B
cell engager, a dendritic cell engager, or a macrophage cell engager;
(b) a cytokine molecule or cytokine inhibitor molecule; and

(c) a death receptor signal engager.

2. A multifunctional molecule, comprising:

(i) a first antigen binding domain that binds to, e.g., selectively binds to, T cell receptor
variable beta (TCRBV), e.g., a TCRBV antigen, and

(i1) an NK cell engager, e.g., an anti-NKp30, anti-NKp46, anti-NKG2D, or anti-CD16

antibody molecule.

3. The multifunctional molecule of claim 2, wherein the NK cell engager comprises an

anti-NKp30 antibody molecule.

4. The multifunctional molecule of claim 2, wherein the NK cell engager comprises an

anti-NKp46 antibody molecule.

5. A multifunctional molecule, comprising:

(i) a first antigen binding domain that binds to, e.g., selectively binds to, T cell receptor
variable beta (TCRBV), e.g., a TCRBV antigen, and

(i) a death receptor signal engager.

6. A multifunctional molecule, comprising:
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(i) a first antigen binding domain that binds to, e.g., selectively binds to, T cell receptor
variable beta (TCRBV), e.g., a TCRBV antigen, and

(i) a cytokine inhibitor molecule.

7. A nucleic acid molecule encoding the multifunctional molecule of any one of claims 1-

8. A vector, e.g., an expression vector, comprising the nucleic acid molecules of claim 7.

9. A host cell comprising the nucleic acid molecule of claim 7 or the vector of claim 8.

10. A method of making, e.g., producing, the multifunctional molecule or antibody
molecule of any one of claims 1-6, comprising culturing the host cell of claim 9, under suitable

conditions, e.g., conditions suitable for gene expression and/or homo- or heterodimerization.

11. A pharmaceutical composition comprising the multifunctional molecule of any one of

claims 1-6 and a pharmaceutically acceptable carrier, excipient, or stabilizer.

12. A method of treating a TCR bias, comprising administering to a subject in need
thereof the multifunctional molecule of any one of claims 1-6, wherein the multifunctional

molecule is administered in an amount effective to treat the TCR bias.

13. A method of treating an autoimmune disease (e.g., an autoimmune disease associated
with a TCR bias), comprising administering to a subject in need thereof the multifunctional
molecule of any one of claims 1-6, wherein the multifunctional molecule is administered in an

amount effective to treat the autoimmune disease.

14. A method of treating a TCR bias, comprising:

337



10

15

20

25

WO 2020/172598 PCT/US2020/019321

responsive to determining that a subject has a TCR bias, administering to a subject in
need thereof the multifunctional molecule of any one of claims 1-6, wherein the multifunctional

molecule is administered in an amount effective to treat the TCR bias.

15. A method of treating an autoimmune disease (e.g., an autoimmune disease associated
with a TCR bias), comprising:

responsive to determining that a subject has an autoimmune disease (e.g., an autoimmune
disease associated with a TCR bias), administering to a subject in need thereof the
multifunctional molecule of any one of claims 1-6, wherein the multifunctional molecule is
administered in an amount effective to treat the autoimmune disease (e.g., an autoimmune

disease associated with a TCR bias).

16. A method of identifying a subject in need of treatment for cancer using a
multifunctional molecule of any of claims 1-6, comprising determining (e.g., directly
determining or indirectly determining, e.g., obtaining information regarding) whether a subject
has a TCR bias (e.g., a biased TCRBV clonotype) and/or an autoimmune disease associated with
said bias, wherein:

responsive to determining that the subject has a TCR bias (e.g., a biased TCRBV
clonotype) and/or an autoimmune disease associated with said bias, identifying the subject as a
candidate for treatment using a multifunctional molecule comprising an antigen binding domain
that binds to the TCRBYV antigen, and optionally not as a candidate for treatment using a
multifunctional molecule comprising an antigen binding domain that does not bind to the

TCRBYV antigen (e.g., that binds to a different TCRBV antigen).

17. A method of evaluating a subject in need of treatment for a TCR bias (e.g., a biased
TCRBYV clonotype) and/or an autoimmune disease associated with said bias, comprising
determining (e.g., directly determining or indirectly determining, e.g., obtaining information

regarding) whether a subject has a TCR bias.
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18. A method of treating an autoimmune disease (e.g., an autoimmune disease associated
with a TCR bias), in a subject in need thereof, comprising administering to said subject an
effective amount, e.g., a therapeutically effective amount, of an antibody molecule which binds
(e.g., specifically binds) to a T cell receptor beta variable region (TCRBV) (“anti-TCRBV

antibody molecule”), thereby treating the disorder.

19. A method of depleting a population of T cells in a subject having an autoimmune
disorder (e.g., an autoimmune disease associated with a TCR bias), comprising, contacting the T
cell population with an effective amount of an antibody molecule which binds (e.g., specifically

binds) to a T cell receptor beta variable region (TCRBV) (“anti-TCRBV antibody molecule”).

20. The method of claim 19, wherein the contacting occurs in vivo or in vitro.

21. The method of any one of claims 18-20, wherein the anti-TCRBV antibody molecule:

(i) is not an antibody molecule disclosed in US Patent 5,861,155;

(ii) binds to TCRP V12 with an affinity and/or binding specificity that is less than (e.g.,
less than about 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% or about 2-, 5-, or 10- fold)
the affinity and/or binding specificity of the 16G8 murine antibody or a humanized version
thereof as described in US Patent 5,861,155;

(iii) binds to TCRP V12 with an affinity and/or binding specificity that is greater than
(e.g., greater than about 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% or about 2-, 5-, or
10- fold) the affinity and/or binding specificity of the 16G8 murine antibody or a humanized
version thereof as described in US Patent 5,861,155;

(iii) binds to TCRP V5-5*01 or TCRP V5-1#01with an affinity and/or binding specificity
that is greater than (e.g., greater than about 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% or
about 2-, 5-, or 10- fold) the affinity and/or binding specificity of the TM23 murine antibody or a
humanized version thereof as described in US Patent 5,861,155 or

(iv) binds to TCRB V5-5*%01 or TCRP V5-1*01with an affinity and/or binding specificity
that is greater than (e.g., greater than about 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% or
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about 2-, 5-, or 10- fold) the affinity and/or binding specificity of the TM23 murine antibody or a

humanized version thereof as described in US Patent 5,861,155.

22. The method of any one of claims 18-21, wherein the anti-TCRBV antibody molecule
comprises an Fc region, e.g., an Fc region having effector function, e.g., antibody dependent cell-
mediated cytotoxicity (ADCC), Antibody-dependent cellular phagocytosis (ADCP) and/or
complement dependent cytotoxicity (CDC).

23. The method of any claim 22, wherein the anti-TCRBV antibody molecule comprises

an Fc region with enhanced effector function, e.g., as compared to a wildtype Fc region.

24. The method of any one of claims 18-23, wherein the anti-TCRBV antibody molecule

comprises a human IgG1 region or a human IgG4 region.
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