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MOLECULES FOR CONTROLLING AUTOIMMUNE RESPONSE
CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Provisional Application No.
63/517,101, filed August 1, 2023. The contents of the aforementioned application are hereby

incorporated by reference in their entirety.

BACKGROUND

[0002] Autoimmune disease develops when the body’s immune system attacks its own
healthy cells. There are various types of autoimmune diseases, for instance, Graves’ Disease,
type 1 diabetes, theumatoid arthritis, systemic lupus erythematosus, inflammatory bowel disease,
pre-eclampsia, multiple sclerosis, and vasculitis. Autoantibodies are antibodies that target self-
antigens and healthy cells, and are produced by pathogenic plasma cells. Autoantibodies are
considered markers of immune disease, and methods of targeting and depleting autoantibodies in
patients with autoimmune disease have been explored. However, therapeutic approaches for
autoimmune disease oftentimes do not selectively deplete pathogenic autoantibodies and lead to

depletion of antibodies that provide appropriate immune response to invading pathogens.
SUMMARY

[0003] Among other things, in some embodiments, the present disclosure provides a
molecule that selectively targets and neutralizes and/or depletes pathogenic autoantibodies in a

subject.

[0004] Molecules described herein comprise a first polypeptide and a second polypeptide,
wherein the first polypeptide comprises an autoantibody-binding domain and a first Fc domain
and the second polypeptide comprises a second Fc domain. As described herein, such molecules
neutralize and deplete specific pathogenic autoantibodies. In some embodiments, targeting and
depletion of autoantibodies is through a mechanism of targeting immune complexes including

the autoantibodies to the lysosome of a cell for degradation.
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[0005] Molecules described herein may be used for treatment of autoimmune diseases such
as Graves’ Disease, Thyroid Eye Disease, and/or other autoimmune diseases implicated by
autoantibodies that target thyroid stimulating hormone receptor (TSHR). In some embodiments,
a molecule comprises an autoantigen domain that is a TSHR autoantigen domain, or a fragment

or variant thereof.

[0006] In addition to including an autoantibody-binding domain that targets autoantibodies,
a molecule described herein may also include modifications to target specific internalizing
receptors. In some embodiments, a molecule described herein includes an Fc domain that binds
to a receptor on a cell that causes internalization of the bound molecule. Such molecules allow
for binding of anti-TSHR autoantibodies through the autoantigen domain and targeting to the
lysosome for degradation through binding of an internalizing receptor. In some embodiments, a
molecule may include in its first and/or second Fc domains, a modification that increases its
binding affinity to the Fc-gamma-RIIB (FcyRIIB). In some embodiments, a first and/or second
Fc domain of a molecule may include a modification that increases its binding affinity to the

human neonatal Fc receptor (FcRn).

[0007] In some embodiments, molecules described herein include an antigen-binding
domain, wherein the antigen-binding domain binds to a receptor on a cell that internalizes the
bound molecule (e.g., see FIG. 3). In some embodiments, an antigen-binding domain binds to
an internalizing receptor such as FcyRIIB, ASPGR and/or FcRn. A molecule that targets an
internalizing receptor such as FcyRIIB may inhibit/deplete autoantigen-specific B cells on which
the autoantibody is expressed on the cell surface (e.g., as described in Chu et al., Mol Imnunol

45:3926-3933 (2008), which is herein incorporated by reference in its entirety).

[0008] All of such strategies aim to deplete certain autoantibodies implicated in
autoimmune disease. In some embodiments, an autoantibody is an anti-TSHR autoantibody and
the disease is Graves’ Disease, Graves’ Orbitopathy (Thyroid Eye Disease) or another
autoimmune disease caused by anti-TSHR autoantibodies. Molecules may include a TSHR
autoantigen domain that targets anti-TSHR autoantibodies and an Fc domain and/or an antigen-
binding domain that targets the complex (molecule and autoantibody) to the lysosome of a cell

for selective degradation.
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[0009] In one aspect, the present disclosure provides, a molecule comprising: a first
polypeptide comprising a first Fc domain and an autoantibody-binding domain that binds to anti-
TSHR autoantibodies; and a second polypeptide comprising a second Fc¢ domain; wherein the
first Fc domain and the second Fc domain form a homodimer or heterodimer of the first
polypeptide and the second polypeptide. In some embodiments, the second polypeptide further
comprises an autoantibody-binding domain that binds to anti-TSHR autoantibodies and the
molecule is a homodimer. In some embodiments, the second polypeptide further comprises an
autoantibody-binding domain that binds to anti-TSHR autoantibodies and the molecule is a
heterodimer. In some embodiments, the second polypeptide does not comprise an autoantibody-

binding domain that binds to anti-TSHR autoantibodies and the molecule is a heterodimer.

[0010] In some embodiments, the autoantibody-binding domain is covalently linked to the
first Fc domain. In some embodiments, the C-terminus of the autoantibody-binding domain is
covalently linked to the N-terminus of the first Fc domain. In some embodiments, the N-
terminus of the autoantibody-binding domain is covalently linked to the C-terminus of the first

Fc domain.

[0o011] In some embodiments, the first and second Fc domains form a heterodimer as a
result of knobs-in-holes (KIH) mutations. In some embodiments, the KIH mutations comprise
Y349T and T394F, according to EU numbering scheme. In some embodiments, the first Fc
domain comprises the Y349T mutation and the second Fc domain comprises the T394F
mutation. In some embodiments, the KIH mutations comprise T366W, S354C, T366S, L368A,
Y407V, and Y349C, according to the EU numbering scheme. In some embodiments, the first Fc
domain comprises the T366W, and S354C mutations and the second F¢ domain comprises the

T366S, L368A, Y407V, and Y349C mutations, according to the EU numbering scheme.

[0012] In some embodiments, the first and/or second Fc domains comprise an IgG1
isotype. In some embodiments, the first and/or second F¢ domains comprise a human IgG1

isotype.

[0013] In some embodiments, the first and/or second Fc domain comprises one or more

mutated amino acid residues that increase half-life. In some embodiments, the first and/or
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second Fc domain comprises one of the following mutated amino acid residues: M252Y, S254T,
and T256E, according to the EU numbering scheme. In some embodiments, the first and/or
second Fc domain comprises a combination of the following mutated amino acid residues:
M252Y, S254T, and T256E, according to the EU numbering scheme. In some embodiments, the
first and/or second Fc domain comprises one of the following mutated amino acid residues:
M428L and N434S, according to the EU numbering scheme. In some embodiments, the first
and/or second Fc domain comprises a combination of the following mutated amino acid residues:

M428L and N434S, according to the EU numbering scheme.

[0014] In some embodiments, the first and/or second Fc domain comprises one or more
mutated amino acid residues that alters its binding to an internalizing receptor on a cell, where
the internalizing receptor is capable of shuttling its cargo to the lysosome of the cell leading to
degradation. In some embodiments, the altered binding to the internalizing receptor comprises
increased binding to an internalizing receptor. In some embodiments, the molecule that is bound
to an autoantibody through the autoantibody-binding domain binds to the internalizing receptor
on a cell, the internalizing receptor internalizes the molecule and the autoantibody is shuttled to
the lysosome of the cell for degradation. In some embodiments, the internalizing receptor

comprises one of the following: FcyRIIB, FcRn, ASGPR, CD38, or BCMA.

[0015] In some embodiments, the first and/or second Fc domain comprises one or more
mutated amino acid residues that increases binding to FcyRIIB relative to a corresponding

wildtype F¢ domain.

[0016] In some embodiments, the first and/or second Fc domain comprising one or more
mutated amino acid residues does not have increased binding affinity to FcyRI, FcyRIIA167H,
FceyRITA167R, FeyRIIIA176F, FeyRIITA 176V, FeyRIIIB, and/or FcRn relative to the
corresponding wild-type Fc domain. In some embodiments, the first and/or second Fc domain
comprising one or more mutated amino acid residues has decreased binding affinity to FeyRI,
FcyRITA167H, FcyRITA167R, FcyRIIIA176F, FeyRIIIA 176V, FeyRIIIB, and/or FcRn relative to
the corresponding wild-type Fc domain. In some embodiments, the first and/or second Fc

domain comprising one or more mutated amino acid residues has substantially no binding
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affinity to FcyRI, FcyRITA167H, FcyRITA167R, FcyRIITA176F, FcyRIITA176V, FeyRIIIB,

and/or FcRn relative to the corresponding wild-type Fc domain.

[0017] In some embodiments, upon binding of two molecules to an anti-TSHR
autoantibody, an immune complex is formed that has enhanced binding kinetics with FcyRIIB
relative to an immune complex that comprises the anti-TSHR autoantibody and two
corresponding molecules with wild-type Fc domains. In some embodiments, upon binding of
two molecules to an anti-TSHR autoantibody, an immune complex is formed that has enhanced
binding kinetics with FcyRIIB relative to an immune complex that comprises the anti-TSHR
autoantibody bound to only a single molecule. In some embodiments, upon binding of two
molecules to an anti-TSHR autoantibody, an immune complex is formed that has enhanced
binding kinetics with FcyRIIB relative to the anti-TSHR autoantibody alone. In some
embodiments, the enhanced binding kinetics comprise an increase in the rate of association, a
decrease in the rate of disassociation, and/or a change in the equilibrium dissociation constant. In
some embodiments, the enhanced binding kinetics produce an increase in avidity, stability,

strength, frequency, and/or duration of binding between the immune complex and FcyRIIB.

[0018] In some embodiments, the enhanced binding kinetics comprises at least 10% greater
binding affinity of the immune complex to FcyRIIB. In some embodiments, the at least 10%
greater binding affinity comprises at least 15%, at least 20%, at least 25%, at least 30%, at least
35%, at least 40%, at least 45%, or at least 50% or greater binding affinity. In some
embodiments, the molecule binds to FcyRIIB with an affinity within the range of about 1 uM to
0.001 uM. In some embodiments, the molecule binds to FcyRIIB with an affinity within the
range of about 1 uM to 0.001 uM. In some embodiments, the molecule binds to FcyRIIB with an
affinity within the range of about 0.1 uM to 0.01 uM. In some embodiments, the binding affinity
comprises binding affinity to a cell line (e.g., a CHO cell line) overexpressing FcyRIIB measured

by flow cytometry.
[0019] In some embodiments, the molecule does not bind to complement (C1q).

[0020] In some embodiments, the molecule preferentially binds to immune cells expressing

FeyRIIB over immune cells expressing FcyRITA. In some embodiments, the molecule comprises
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substantially no binding affinity for cells that do not express FcyRIIB. In some embodiments, the
immune cells expressing FcyRIIB comprise B cells, monocytes and/or basophils. In some
embodiments, the immune cells that do not express FcyRIIB comprise T cells, NK cells,

neutrophils, and/or eosinophils.

[0021] In some embodiments, the molecule does not activate immune cells (e.g., does not

activate immune cells to secrete pro-inflammatory cytokines, e.g., IL-6).

[0022] In some embodiments, the molecule inhibits B cells by cross-linking F¢yRIIB with
a B cell receptor. In some embodiments, the molecule cross-links FcyRIIB with a B cell receptor.
In some embodiments, an immune complex of one or two molecules with an anti-TSHR

autoantibody cross-links FcyRIIB with a B cell receptor.

[0023] In some embodiments, the one or more mutated amino acid residues that increases
binding to FcyRIIB comprises one or more of the following amino acid mutations, according to
the EU numbering scheme: E233V, 1.234D, L235F, G236R, G237D, S239L, S267D, H268P,
S298G, T299A, A327L, L328A, A330H, E3331, R292Q, E233P, P238D, H268D, P271G,
A330R, L234Y, T250V, V2641, T307P, Q311R, A330K, P343R, M428L, N434A, Y436T,
Q438R, S440E, G236N, S267E, L235R, D270E, E233D, and G237D.

[0024] In some embodiments, the one or more mutated amino acid residues that increases
binding to FcyRIIB comprises one or more of the following sets of amino acid mutations,
according to the EU numbering scheme: (i) E233V, L234D, L235F, G236R, G237D, S239L,
S267D, H268P, S298G, T299A, A327L, L328A, A330H, and E333I; (ii) E233V, L234D, L235F,
G236R, G237D, S239L, S267D, R292Q, H268P, S298G, T299A, A327L, L328A, A330H, and
E333I; (iii) E233V, L234D, L235F, G236R, G237D, S239L, H268P, R292Q, S298G, T299A,
A327L,L328A, A330H, and E3331; (iv) E233P, G237D, P238D, H268D, P271G, and A330R;
(v) L234Y, P238D, T250V, V2641, T307P, Q311R, A330K, P343R, M428L, N434A, Y436T,
Q438R, and S440E; (vi) L234D, G236N, and S267E; (vii) L235R; (viii) G236N and S267E; (ix)
P238D and D270E; (x) P238D and P271G; (xi) P238D, D270E, and P271G; (xii) G237D,
P238D, P271G, and A330R: (xiii) G237D, P238D, D270E, P271G, and A330R; (xiv) E233D,
G237D, P238D, H268D, P271G, and A330R; and (xv) P238D. In some embodiments, the one or
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more mutated amino acid residues comprises the mutated amino acid residue P238D, according
to the EU numbering scheme. In some embodiments, the one or more mutated amino acid
residues does not comprise the following mutated amino acid residues: S267E and L328F,

according to the EU numbering scheme.

[0025] In some embodiments, the first and/or second Fc domain comprises the following
mutated amino acid residues: L234A, 1L235A, and P238D, according to the EU numbering
scheme. In some embodiments, the first and/or second Fc domain comprises the following
mutated amino acid residues: L234A, L235A, P238D and P329@G, according to the EU

numbering scheme.

[0026] In some embodiments, the first and/or second Fc domain comprises the following
mutated amino acid residues: M428L, N434S, and P238D, according to the EU numbering

scheme.

[0027] In some embodiments, the first and/or second Fc domain comprises at least one of
the following mutated amino acid residues: S267E and L328F, according to the EU numbering
scheme. In some embodiments, the first and/or second Fc domain comprise a combination of the
following mutated amino acid residues: S267E and L328F, according to the EU numbering

scheme.

[0028] In some embodiments, the first and/or second Fc domain comprises one or more
mutated amino acid residues that increase binding to FcRn. In some embodiments, the first
and/or second Fc domain comprises one or more mutated amino acid residues that increase

binding to FcRn at a neutral or near-neutral pH (e.g., pH between about 6.8 and 7.5).

[0029] In some embodiments, the first and second Fc domain comprises a human IgG1
isotype and remains bound to FcRn upon entry into an environment having an acidic pH and/or
having low calcium concentration (e.g., into an endosome of a cell). In some embodiments, the
first and/or second Fc domain comprises at least one of the following mutated amino acid
residues: M252Y, S254T, T256E, H433K, and N434F, according to the EU numbering scheme.

In some embodiments, the first and/or second Fc domain comprises a combination of the
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following mutated amino acid residues: M252Y, S254T, T256E, H433K, and N434F, according

to the EU numbering scheme.

[0030] In some embodiments, the first and/or second Fc domain comprises at least one
mutated amino acid sequence that decreases binding to one or more Fc-gamma receptors
(FcyRs). In some embodiments, the first and/or second Fc domain comprises at least one of the
following mutated amino acid residues: G236R and L328R, according to the EU numbering
scheme. In some embodiments, the first and/or second Fc domain comprises the following

mutated amino acid residues: G236R and L328R, according to the EU numbering scheme.

[0031] In some embodiments, the first Fc domain comprises a sequence selected from SEQ
ID NOs: 103, 105, 107, 109, 111-113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135,
137, 139-149, 163-164, 374-376, 378, or a fragment or variant thereof (e.g., a sequence selected
from SEQ ID NOs: 107, 109, 113, 115, 119, 131, 139, 140, 142, 148, 374, or 378). In some
embodiments, the second Fc domain comprises a sequence selected from SEQ ID NOs: 104,
106, 108, 110, 111, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 139-
149, 163-164, 374-375, 377, 379, or a fragment or variant thereof (e.g., a sequence selected from
SEQ ID NOs: 108, 110, 114, 116, 120, 132, 139, 140, 142, 148, 374, or 379).

[0032] In some embodiments, the autoantibody-binding domain is covalently linked to the
first Fc domain through a linker. In some embodiments, the linker comprises the amino acid
sequence of SEQ ID NO: 150 (GGGGS), SEQ ID NO: 151 (GGGGSGGGGS), SEQ ID NO: 152
(GGGGSGGGGSGGGGS), SEQ ID NO: 153 (VDGGGGSGGGGSGGGGSG), SEQ ID NO:
154 (GGGGSGGGGSGGGGSGGGGS), SEQ ID NO: 155
(GGGGSGGGGSGGGGSGGGGSSGGGGS), SEQ ID NO: 156 (GSGGS), SEQ ID NO: 157
(GGSG), SEQ ID NO: 158 (GGSGG), SEQ ID NO: 159 (GSGSG), SEQ ID NO: 160 (GSGGG),
SEQ ID NO: 161 (GGGSG), or SEQ ID NO: 162 (GSSSG).

[0033] In some embodiments, the autoantibody-binding domain comprises an autoantigen,
or a fragment or variant thereof. In some embodiments, the autoantigen comprises a TSHR
autoantigen domain, or a fragment or variant thereof. In some embodiments, the TSHR

autoantigen domain comprises an amino acid sequence that is at least 90% identical to the amino
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acid sequence of SEQ ID NO: 1 or SEQ ID NO: 5. In some embodiments, the TSHR
autoantigen domain comprises the amino acid sequence of SEQ ID NO: 1 or SEQ ID NO: 5. In
some embodiments, the autoantibody-binding domain comprises a TSHR autoantigen domain
variant that includes one or more of the following mutations relative to the amino acid sequence
of SEQ ID NO: 1 or SEQ ID NO: 5: R112P, D143P, V169R, I1253R, H63S, or any combination
thereof. In some embodiments, the autoantibody-binding domain comprises a TSHR autoantigen
domain variant that includes the following mutations relative to the amino acid sequence of SEQ
ID NO: 1 or SEQ ID NO: 5: R112P and D143P. In some embodiments, the autoantibody-binding
domain comprises a TSHR autoantigen domain variant that includes the following mutations
relative to the amino acid sequence of SEQ ID NO: 1 or SEQ ID NO: 5: R112P, D143P, V169R,
and I253R. In some embodiments, the autoantibody-binding domain comprises a TSHR
autoantigen domain variant that includes the following mutations relative to the amino acid
sequence of SEQ ID NO: 1 or SEQ ID NO: 5: R112P, D143P, and H63S. In some embodiments,
the autoantibody-binding domain comprises a TSHR autoantigen domain variant that comprises
the sequence of any one of SEQ ID NOs: 1-8. In some embodiments, the autoantibody-binding
domain comprises a TSHR autoantigen domain variant that comprises the sequence of any one of

SEQ ID NOs: 307-317.

[0034] In some embodiments, the first polypeptide comprises: an amino acid sequence that
is at least 90% identical to SEQ ID NO: 1 and an amino acid sequence that is at least 90%
identical to SEQ ID NO: 103; an amino acid sequence that is at least 90% identical to SEQ ID
NO: 2 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 103; an amino
acid sequence that is at least 90% identical to SEQ ID NO: 3 and an amino acid sequence that is
at least 90% identical to SEQ ID NO: 103; an amino acid sequence that is at least 90% identical
to SEQ ID NO: 4 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 103;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 5 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 103; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 6 and an amino acid sequence that is at least 90% identical to
SEQ ID NO: 103; an amino acid sequence that is at least 90% identical to SEQ ID NO: 7 and an
amino acid sequence that is at least 90% identical to SEQ ID NO: 103; an amino acid sequence
that is at least 90% identical to SEQ ID NO: 8 and an amino acid sequence that is at least 90%
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identical to SEQ ID NO: 103; an amino acid sequence that is at least 90% identical to SEQ ID
NO: 307 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 103; an amino
acid sequence that is at least 90% identical to SEQ ID NO: 308 and an amino acid sequence that
is at least 90% identical to SEQ ID NO: 103, an amino acid sequence that is at least 90%
identical to SEQ ID NO: 309 and an amino acid sequence that is at least 90% identical to SEQ
ID NO: 103; an amino acid sequence that is at least 90% identical to SEQ 1D NO: 310 and an
amino acid sequence that is at least 90% identical to SEQ ID NO: 103; an amino acid sequence
that is at least 90% identical to SEQ ID NO: 311 and an amino acid sequence that is at least 90%
identical to SEQ ID NO: 103; an amino acid sequence that is at least 90% identical to SEQ ID
NO: 312 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 103; an amino
acid sequence that is at least 90% identical to SEQ ID NO: 313 and an amino acid sequence that
is at least 90% identical to SEQ ID NO: 103; an amino acid sequence that is at least 90%
identical to SEQ ID NO: 314 and an amino acid sequence that is at least 90% identical to SEQ
ID NO: 103; an amino acid sequence that is at least 90% identical to SEQ ID NO: 315 and an
amino acid sequence that is at least 90% identical to SEQ ID NO: 103; an amino acid sequence
that is at least 90% identical to SEQ ID NO: 316 and an amino acid sequence that is at least 90%
identical to SEQ ID NO: 103; an amino acid sequence that is at least 90% identical to SEQ ID
NO: 317 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 103; an amino
acid sequence that is at least 90% identical to SEQ ID NO: 1 and an amino acid sequence that is
at least 90% identical to SEQ ID NO: 105; an amino acid sequence that is at least 90% identical
to SEQ ID NO: 2 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 105;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 3 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 105; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 4 and an amino acid sequence that is at least 90% identical to
SEQ ID NO: 105; an amino acid sequence that is at least 90% identical to SEQ ID NO: 5 and an
amino acid sequence that is at least 90% identical to SEQ ID NO: 105; an amino acid sequence
that is at least 90% identical to SEQ ID NO: 6 and an amino acid sequence that is at least 90%
identical to SEQ ID NO: 105; an amino acid sequence that is at least 90% identical to SEQ ID
NO: 7 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 10S; an amino

acid sequence that is at least 90% identical to SEQ ID NO: 8 and an amino acid sequence that is
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at least 90% identical to SEQ ID NO: 105; an amino acid sequence that is at least 90% identical
to SEQ ID NO: 307 and an amino acid sequence that is at least 90% identical to SEQ ID NO:
105; an amino acid sequence that is at least 90% identical to SEQ ID NO: 308 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 105; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 309 and an amino acid sequence that is at least 90% identical
to SEQ ID NO: 105; an amino acid sequence that is at least 90% identical to SEQ ID NO: 310
and an amino acid sequence that is at least 90% identical to SEQ ID NO: 105; an amino acid
sequence that is at least 90% identical to SEQ ID NO: 311 and an amino acid sequence that is at
least 90% identical to SEQ ID NO: 105; an amino acid sequence that is at least 90% identical to
SEQ ID NO: 312 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 105;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 313 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 105; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 314 and an amino acid sequence that is at least 90% identical
to SEQ ID NO: 105; an amino acid sequence that is at least 90% identical to SEQ ID NO: 315
and an amino acid sequence that is at least 90% identical to SEQ ID NO: 105; an amino acid
sequence that is at least 90% identical to SEQ ID NO: 316 and an amino acid sequence that is at
least 90% identical to SEQ ID NO: 105; an amino acid sequence that is at least 90% identical to
SEQ ID NO: 317 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 105;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 4, an amino acid sequence
that is at least 90% identical to SEQ ID NO: 209, an amino acid sequence that is at least 90%
identical to SEQ ID NO: 210, and an amino acid sequence that is at least 90% identical to SEQ
ID NO: 105; or an amino acid sequence that is at least 90% identical to SEQ ID NO: 1 and an
amino acid sequence that is at least 90% identical to SEQ ID NO: 107, an amino acid sequence
that is at least 90% identical to SEQ ID NO: 2 and an amino acid sequence that is at least 90%
identical to SEQ ID NO: 107; an amino acid sequence that is at least 90% identical to SEQ ID
NO: 3 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 107; an amino
acid sequence that is at least 90% identical to SEQ ID NO: 4 and an amino acid sequence that is
at least 90% identical to SEQ ID NO: 107; an amino acid sequence that is at least 90% identical
to SEQ ID NO: 5 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 107,

an amino acid sequence that is at least 90% identical to SEQ ID NO: 6 and an amino acid
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sequence that is at least 90% identical to SEQ ID NO: 107; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 7 and an amino acid sequence that is at least 90% identical to
SEQ ID NO: 107; an amino acid sequence that is at least 90% identical to SEQ ID NO: 8 and an
amino acid sequence that is at least 90% identical to SEQ ID NO: 107; an amino acid sequence
that is at least 90% identical to SEQ ID NO: 307 and an amino acid sequence that is at least 90%
identical to SEQ ID NO: 107; an amino acid sequence that is at least 90% identical to SEQ ID
NO: 308 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 107; an amino
acid sequence that is at least 90% identical to SEQ ID NO: 309 and an amino acid sequence that
is at least 90% identical to SEQ ID NO: 107, an amino acid sequence that is at least 90%
identical to SEQ ID NO: 310 and an amino acid sequence that is at least 90% identical to SEQ
ID NO: 107; an amino acid sequence that is at least 90% identical to SEQ ID NO: 311 and an
amino acid sequence that is at least 90% identical to SEQ ID NO: 107; an amino acid sequence
that is at least 90% identical to SEQ ID NO: 312 and an amino acid sequence that is at least 90%
identical to SEQ ID NO: 107; an amino acid sequence that is at least 90% identical to SEQ ID
NO: 313 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 107; an amino
acid sequence that is at least 90% identical to SEQ ID NO: 314 and an amino acid sequence that
is at least 90% identical to SEQ ID NO: 107; an amino acid sequence that is at least 90%
identical to SEQ ID NO: 315 and an amino acid sequence that is at least 90% identical to SEQ
ID NO: 107; an amino acid sequence that is at least 90% identical to SEQ ID NO: 316 and an
amino acid sequence that is at least 90% identical to SEQ ID NO: 107; an amino acid sequence
that is at least 90% identical to SEQ ID NO: 317 and an amino acid sequence that is at least 90%
identical to SEQ ID NO: 107; an amino acid sequence that is at least 90% identical to SEQ ID
NO: 1 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 109; an amino
acid sequence that is at least 90% identical to SEQ ID NO: 2 and an amino acid sequence that is
at least 90% identical to SEQ ID NO: 109; an amino acid sequence that is at least 90% identical
to SEQ ID NO: 3 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 109;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 4 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 109; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 5 and an amino acid sequence that is at least 90% identical to
SEQ ID NO: 109; an amino acid sequence that is at least 90% identical to SEQ ID NO: 6 and an
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amino acid sequence that is at least 90% identical to SEQ ID NO: 109; an amino acid sequence
that is at least 90% identical to SEQ ID NO: 7 and an amino acid sequence that is at least 90%
identical to SEQ ID NO: 109; an amino acid sequence that is at least 90% identical to SEQ ID
NO: 8 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 109; an amino
acid sequence that is at least 90% identical to SEQ ID NO: 307 and an amino acid sequence that
is at least 90% identical to SEQ ID NO: 109; an amino acid sequence that is at least 90%
identical to SEQ ID NO: 308 and an amino acid sequence that is at least 90% identical to SEQ
ID NO: 109; an amino acid sequence that is at least 90% identical to SEQ ID NO: 309 and an
amino acid sequence that is at least 90% identical to SEQ ID NO: 109; an amino acid sequence
that is at least 90% identical to SEQ ID NO: 310 and an amino acid sequence that is at least 90%
identical to SEQ ID NO: 109; an amino acid sequence that is at least 90% identical to SEQ ID
NO: 311 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 109; an amino
acid sequence that is at least 90% identical to SEQ ID NO: 312 and an amino acid sequence that
is at least 90% identical to SEQ ID NO: 109; an amino acid sequence that is at least 90%
identical to SEQ ID NO: 313 and an amino acid sequence that is at least 90% identical to SEQ
ID NO: 109; an amino acid sequence that is at least 90% identical to SEQ ID NO: 314 and an
amino acid sequence that is at least 90% identical to SEQ ID NO: 109; an amino acid sequence
that is at least 90% identical to SEQ ID NO: 315 and an amino acid sequence that is at least 90%
identical to SEQ ID NO: 109; an amino acid sequence that is at least 90% identical to SEQ ID
NO: 316 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 109; an amino
acid sequence that is at least 90% identical to SEQ ID NO: 317 and an amino acid sequence that
is at least 90% identical to SEQ ID NO: 109; an amino acid sequence that is at least 90%
identical to SEQ ID NO: 1 and an amino acid sequence that is at least 90% identical to SEQ ID
NO: 113; an amino acid sequence that is at least 90% identical to SEQ ID NO: 2 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 113; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 3 and an amino acid sequence that is at least 90% identical to
SEQ ID NO: 113; an amino acid sequence that is at least 90% identical to SEQ ID NO: 4 and an
amino acid sequence that is at least 90% identical to SEQ ID NO: 113; an amino acid sequence
that is at least 90% identical to SEQ ID NO: 5 and an amino acid sequence that is at least 90%
identical to SEQ ID NO: 113; an amino acid sequence that is at least 90% identical to SEQ ID
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NO: 6 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 113; an amino
acid sequence that is at least 90% identical to SEQ ID NO: 7 and an amino acid sequence that is
at least 90% identical to SEQ ID NO: 113; an amino acid sequence that is at least 90% identical
to SEQ ID NO: 8 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 113;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 307 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 113; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 308 and an amino acid sequence that is at least 90% identical
to SEQ ID NO: 113; an amino acid sequence that is at least 90% identical to SEQ ID NO: 309
and an amino acid sequence that is at least 90% identical to SEQ ID NO: 113; an amino acid
sequence that is at least 90% identical to SEQ ID NO: 310 and an amino acid sequence that is at
least 90% identical to SEQ ID NO: 113; an amino acid sequence that is at least 90% identical to
SEQ ID NO: 311 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 113;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 312 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 113; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 313 and an amino acid sequence that is at least 90% identical
to SEQ ID NO: 113; an amino acid sequence that is at least 90% identical to SEQ ID NO: 314
and an amino acid sequence that is at least 90% identical to SEQ ID NO: 113; an amino acid
sequence that is at least 90% identical to SEQ ID NO: 315 and an amino acid sequence that is at
least 90% identical to SEQ ID NO: 113; an amino acid sequence that is at least 90% identical to
SEQ ID NO: 316 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 113;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 317 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 113; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 1 and an amino acid sequence that is at least 90% identical to
SEQ ID NO: 115; an amino acid sequence that is at least 90% identical to SEQ ID NO: 2 and an
amino acid sequence that is at least 90% identical to SEQ ID NO: 115; an amino acid sequence
that is at least 90% identical to SEQ ID NO: 3 and an amino acid sequence that is at least 90%
identical to SEQ ID NO: 115; an amino acid sequence that is at least 90% identical to SEQ ID
NO: 4 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 115; an amino
acid sequence that is at least 90% identical to SEQ ID NO: 5 and an amino acid sequence that is

at least 90% identical to SEQ ID NO: 115; an amino acid sequence that is at least 90% identical
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to SEQ ID NO: 6 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 115;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 7 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 115; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 8 and an amino acid sequence that is at least 90% identical to
SEQ ID NO: 115; an amino acid sequence that is at least 90% identical to SEQ ID NO: 307 and
an amino acid sequence that is at least 90% identical to SEQ ID NO: 115; an amino acid
sequence that is at least 90% identical to SEQ ID NO: 308 and an amino acid sequence that is at
least 90% identical to SEQ ID NO: 115; an amino acid sequence that is at least 90% identical to
SEQ ID NO: 309 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 115;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 310 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 115; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 311 and an amino acid sequence that is at least 90% identical
to SEQ ID NO: 115; an amino acid sequence that is at least 90% identical to SEQ ID NO: 312
and an amino acid sequence that is at least 90% identical to SEQ ID NO: 115; an amino acid
sequence that is at least 90% identical to SEQ ID NO: 313 and an amino acid sequence that is at
least 90% identical to SEQ ID NO: 115; an amino acid sequence that is at least 90% identical to
SEQ ID NO: 314 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 115;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 315 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 115; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 316 and an amino acid sequence that is at least 90% identical
to SEQ ID NO: 115; an amino acid sequence that is at least 90% identical to SEQ ID NO: 317
and an amino acid sequence that is at least 90% identical to SEQ ID NO: 115; an amino acid
sequence that is at least 90% identical to SEQ ID NO: 1 and an amino acid sequence that is at
least 90% identical to SEQ ID NO: 117; an amino acid sequence that is at least 90% identical to
SEQ ID NO: 2 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 117; an
amino acid sequence that is at least 90% identical to SEQ ID NO: 3 and an amino acid sequence
that is at least 90% identical to SEQ ID NO: 117; an amino acid sequence that is at least 90%
identical to SEQ ID NO: 4 and an amino acid sequence that is at least 90% identical to SEQ 1D
NO: 117; an amino acid sequence that is at least 90% identical to SEQ ID NO: 5 and an amino

acid sequence that is at least 90% identical to SEQ ID NO: 117; an amino acid sequence that is at
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least 90% identical to SEQ ID NO: 6 and an amino acid sequence that is at least 90% identical to
SEQ ID NO: 117; an amino acid sequence that is at least 90% identical to SEQ ID NO: 7 and an
amino acid sequence that is at least 90% identical to SEQ ID NO: 117; an amino acid sequence
that is at least 90% identical to SEQ ID NO: 8 and an amino acid sequence that is at least 90%
identical to SEQ ID NO: 117; an amino acid sequence that is at least 90% identical to SEQ ID
NO: 307 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 117; an amino
acid sequence that is at least 90% identical to SEQ ID NO: 308 and an amino acid sequence that
is at least 90% identical to SEQ ID NO: 117; an amino acid sequence that is at least 90%
identical to SEQ ID NO: 309 and an amino acid sequence that is at least 90% identical to SEQ
ID NO: 117; an amino acid sequence that is at least 90% identical to SEQ ID NO: 310 and an
amino acid sequence that is at least 90% identical to SEQ ID NO: 117; an amino acid sequence
that is at least 90% identical to SEQ ID NO: 311 and an amino acid sequence that is at least 90%
identical to SEQ ID NO: 117; an amino acid sequence that is at least 90% identical to SEQ [D
NO: 312 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 117; an amino
acid sequence that is at least 90% identical to SEQ ID NO: 313 and an amino acid sequence that
is at least 90% identical to SEQ ID NO: 117; an amino acid sequence that is at least 90%
identical to SEQ ID NO: 314 and an amino acid sequence that is at least 90% identical to SEQ
ID NO: 117; an amino acid sequence that is at least 90% identical to SEQ ID NO: 315 and an
amino acid sequence that is at least 90% identical to SEQ ID NO: 117; an amino acid sequence
that is at least 90% identical to SEQ ID NO: 316 and an amino acid sequence that is at least 90%
identical to SEQ ID NO: 117; an amino acid sequence that is at least 90% identical to SEQ ID
NO: 317 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 117; an amino
acid sequence that is at least 90% identical to SEQ ID NO: 1 and an amino acid sequence that is
at least 90% identical to SEQ ID NO: 119; an amino acid sequence that is at least 90% identical
to SEQ ID NO: 2 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 119;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 3 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 119; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 4 and an amino acid sequence that is at least 90% identical to
SEQ ID NO: 119; an amino acid sequence that is at least 90% identical to SEQ ID NO: 5 and an

amino acid sequence that is at least 90% identical to SEQ ID NO: 119; an amino acid sequence
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that is at least 90% identical to SEQ ID NO: 6 and an amino acid sequence that is at least 90%
identical to SEQ ID NO: 119; an amino acid sequence that is at least 90% identical to SEQ ID
NO: 7 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 119; an amino
acid sequence that is at least 90% identical to SEQ ID NO: 8 and an amino acid sequence that is
at least 90% identical to SEQ ID NO: 119; an amino acid sequence that is at least 90% identical
to SEQ ID NO: 307 and an amino acid sequence that is at least 90% identical to SEQ ID NO:
119; an amino acid sequence that is at least 90% identical to SEQ ID NO: 308 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 119; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 309 and an amino acid sequence that is at least 90% identical
to SEQ ID NO: 119; an amino acid sequence that is at least 90% identical to SEQ ID NO: 310
and an amino acid sequence that is at least 90% identical to SEQ ID NO: 119; an amino acid
sequence that is at least 90% identical to SEQ ID NO: 311 and an amino acid sequence that is at
least 90% identical to SEQ ID NO: 119; an amino acid sequence that is at least 90% identical to
SEQ ID NO: 312 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 119;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 313 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 119; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 314 and an amino acid sequence that is at least 90% identical
to SEQ ID NO: 119; an amino acid sequence that is at least 90% identical to SEQ ID NO: 315
and an amino acid sequence that is at least 90% identical to SEQ ID NO: 119; an amino acid
sequence that is at least 90% identical to SEQ ID NO: 316 and an amino acid sequence that is at
least 90% identical to SEQ ID NO: 119; an amino acid sequence that is at least 90% identical to
SEQ ID NO: 317 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 119;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 1 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 121; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 2 and an amino acid sequence that is at least 90% identical to
SEQ ID NO: 121; an amino acid sequence that is at least 90% identical to SEQ ID NO: 3 and an
amino acid sequence that is at least 90% identical to SEQ ID NO: 121; an amino acid sequence
that is at least 90% identical to SEQ ID NO: 4 and an amino acid sequence that is at least 90%
identical to SEQ ID NO: 121; an amino acid sequence that is at least 90% identical to SEQ ID
NO: S and an amino acid sequence that is at least 90% identical to SEQ ID NO: 121; an amino
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acid sequence that is at least 90% identical to SEQ ID NO: 6 and an amino acid sequence that is
at least 90% identical to SEQ ID NO: 121; an amino acid sequence that is at least 90% identical
to SEQ ID NO: 7 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 121;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 8 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 121; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 307 and an amino acid sequence that is at least 90% identical
to SEQ ID NO: 121; an amino acid sequence that is at least 90% identical to SEQ ID NO: 308
and an amino acid sequence that is at least 90% identical to SEQ ID NO: 121; an amino acid
sequence that is at least 90% identical to SEQ ID NO: 309 and an amino acid sequence that is at
least 90% identical to SEQ ID NO: 121; an amino acid sequence that is at least 90% identical to
SEQ ID NO: 310 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 121;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 311 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 121; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 312 and an amino acid sequence that is at least 90% identical
to SEQ ID NO: 121; an amino acid sequence that is at least 90% identical to SEQ ID NO: 313
and an amino acid sequence that is at least 90% identical to SEQ ID NO: 121; an amino acid
sequence that is at least 90% identical to SEQ ID NO: 314 and an amino acid sequence that is at
least 90% identical to SEQ ID NO: 121; an amino acid sequence that is at least 90% identical to
SEQ ID NO: 315 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 121;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 316 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 121; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 317 and an amino acid sequence that is at least 90% identical
to SEQ ID NO: 121; an amino acid sequence that is at least 90% identical to SEQ ID NO: 1 and
an amino acid sequence that is at least 90% identical to SEQ ID NO: 123; an amino acid
sequence that is at least 90% identical to SEQ ID NO: 2 and an amino acid sequence that is at
least 90% identical to SEQ ID NO: 123; an amino acid sequence that is at least 90% identical to
SEQ ID NO: 3 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 123; an
amino acid sequence that is at least 90% identical to SEQ ID NO: 4 and an amino acid sequence
that is at least 90% identical to SEQ ID NO: 123; an amino acid sequence that is at least 90%
identical to SEQ ID NO: 5 and an amino acid sequence that is at least 90% identical to SEQ ID
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NO: 123; an amino acid sequence that is at least 90% identical to SEQ ID NO: 6 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 123; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 7 and an amino acid sequence that is at least 90% identical to
SEQ ID NO: 123; an amino acid sequence that is at least 90% identical to SEQ ID NO: 8 and an
amino acid sequence that is at least 90% identical to SEQ ID NO: 123; an amino acid sequence
that is at least 90% identical to SEQ ID NO: 307 and an amino acid sequence that is at least 90%
identical to SEQ ID NO: 123; an amino acid sequence that is at least 90% identical to SEQ ID
NO: 308 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 123; an amino
acid sequence that is at least 90% identical to SEQ ID NO: 309 and an amino acid sequence that
is at least 90% identical to SEQ ID NO: 123, an amino acid sequence that is at least 90%
identical to SEQ ID NO: 310 and an amino acid sequence that is at least 90% identical to SEQ
ID NO: 123; an amino acid sequence that is at least 90% identical to SEQ ID NO: 311 and an
amino acid sequence that is at least 90% identical to SEQ ID NO: 123; an amino acid sequence
that is at least 90% identical to SEQ ID NO: 312 and an amino acid sequence that is at least 90%
identical to SEQ ID NO: 123; an amino acid sequence that is at least 90% identical to SEQ ID
NO: 313 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 123; an amino
acid sequence that is at least 90% identical to SEQ ID NO: 314 and an amino acid sequence that
is at least 90% identical to SEQ ID NO: 123, an amino acid sequence that is at least 90%
identical to SEQ ID NO: 315 and an amino acid sequence that is at least 90% identical to SEQ
ID NO: 123; an amino acid sequence that is at least 90% identical to SEQ ID NO: 316 and an
amino acid sequence that is at least 90% identical to SEQ ID NO: 123; an amino acid sequence
that is at least 90% identical to SEQ ID NO: 317 and an amino acid sequence that is at least 90%
identical to SEQ ID NO: 123; an amino acid sequence that is at least 90% identical to SEQ ID
NO: 1 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 125; an amino
acid sequence that is at least 90% identical to SEQ ID NO: 2 and an amino acid sequence that is
at least 90% identical to SEQ ID NO: 125; an amino acid sequence that is at least 90% identical
to SEQ ID NO: 3 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 125;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 4 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 125; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 5 and an amino acid sequence that is at least 90% identical to
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SEQ ID NO: 125 ;an amino acid sequence that is at least 90% identical to SEQ ID NO: 6 and an
amino acid sequence that is at least 90% identical to SEQ ID NO: 125; an amino acid sequence
that is at least 90% identical to SEQ ID NO: 7 and an amino acid sequence that is at least 90%
identical to SEQ ID NO: 125; an amino acid sequence that is at least 90% identical to SEQ ID
NO: 8 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 125; an amino
acid sequence that is at least 90% identical to SEQ ID NO: 307 and an amino acid sequence that
is at least 90% identical to SEQ ID NO: 125; an amino acid sequence that is at least 90%
identical to SEQ ID NO: 308 and an amino acid sequence that is at least 90% identical to SEQ
ID NO: 125; an amino acid sequence that is at least 90% identical to SEQ ID NO: 309 and an
amino acid sequence that is at least 90% identical to SEQ ID NO: 125; an amino acid sequence
that is at least 90% identical to SEQ ID NO: 310 and an amino acid sequence that is at least 90%
identical to SEQ ID NO: 125; an amino acid sequence that is at least 90% identical to SEQ ID
NO: 311 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 125; an amino
acid sequence that is at least 90% identical to SEQ ID NO: 312 and an amino acid sequence that
is at least 90% identical to SEQ ID NO: 125; an amino acid sequence that is at least 90%
identical to SEQ ID NO: 313 and an amino acid sequence that is at least 90% identical to SEQ
ID NO: 125; an amino acid sequence that is at least 90% identical to SEQ ID NO: 314 and an
amino acid sequence that is at least 90% identical to SEQ ID NO: 125; an amino acid sequence
that is at least 90% identical to SEQ ID NO: 315 and an amino acid sequence that is at least 90%
identical to SEQ ID NO: 125; an amino acid sequence that is at least 90% identical to SEQ ID
NO: 316 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 125; an amino
acid sequence that is at least 90% identical to SEQ ID NO: 317 and an amino acid sequence that
is at least 90% identical to SEQ ID NO: 125; an amino acid sequence that is at least 90%
identical to SEQ ID NO: 1 and an amino acid sequence that is at least 90% identical to SEQ ID
NO: 127; an amino acid sequence that is at least 90% identical to SEQ ID NO: 2 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 127; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 3 and an amino acid sequence that is at least 90% identical to
SEQ ID NO: 127; an amino acid sequence that is at least 90% identical to SEQ ID NO: 4 and an
amino acid sequence that is at least 90% identical to SEQ ID NO: 127; an amino acid sequence

that is at least 90% identical to SEQ ID NO: 5 and an amino acid sequence that is at least 90%
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identical to SEQ ID NO: 127; an amino acid sequence that is at least 90% identical to SEQ ID
NO: 6 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 127; an amino
acid sequence that is at least 90% identical to SEQ ID NO: 7 and an amino acid sequence that is
at least 90% identical to SEQ ID NO: 127; an amino acid sequence that is at least 90% identical
to SEQ ID NO: 8 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 127;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 307 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 127; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 308 and an amino acid sequence that is at least 90% identical
to SEQ ID NO: 127; an amino acid sequence that is at least 90% identical to SEQ ID NO: 309
and an amino acid sequence that is at least 90% identical to SEQ ID NO: 127; an amino acid
sequence that is at least 90% identical to SEQ ID NO: 310 and an amino acid sequence that is at
least 90% identical to SEQ ID NO: 127; an amino acid sequence that is at least 90% identical to
SEQ ID NO: 311 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 127
an amino acid sequence that is at least 90% identical to SEQ ID NO: 312 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 127; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 313 and an amino acid sequence that is at least 90% identical
to SEQ ID NO: 127; an amino acid sequence that is at least 90% identical to SEQ ID NO: 314
and an amino acid sequence that is at least 90% identical to SEQ ID NO: 127; an amino acid
sequence that is at least 90% identical to SEQ ID NO: 315 and an amino acid sequence that is at
least 90% identical to SEQ ID NO: 127; an amino acid sequence that is at least 90% identical to
SEQ ID NO: 316 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 127,
an amino acid sequence that is at least 90% identical to SEQ ID NO: 317 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 127; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 1 and an amino acid sequence that is at least 90% identical to
SEQ ID NO: 129; an amino acid sequence that is at least 90% identical to SEQ ID NO: 2 and an
amino acid sequence that is at least 90% identical to SEQ ID NO: 129; an amino acid sequence
that is at least 90% identical to SEQ ID NO: 3 and an amino acid sequence that is at least 90%
identical to SEQ ID NO: 129; an amino acid sequence that is at least 90% identical to SEQ ID
NO: 4 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 129; an amino

acid sequence that is at least 90% identical to SEQ ID NO: 5 and an amino acid sequence that is
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at least 90% identical to SEQ ID NO: 129; an amino acid sequence that is at least 90% identical
to SEQ ID NO: 6 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 129;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 7 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 129; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 8 and an amino acid sequence that is at least 90% identical to
SEQ ID NO: 129; an amino acid sequence that is at least 90% identical to SEQ ID NO: 307 and
an amino acid sequence that is at least 90% identical to SEQ ID NO: 129; an amino acid
sequence that is at least 90% identical to SEQ ID NO: 308 and an amino acid sequence that is at
least 90% identical to SEQ ID NO: 129; an amino acid sequence that is at least 90% identical to
SEQ ID NO: 309 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 129;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 310 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 129; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 311 and an amino acid sequence that is at least 90% identical
to SEQ ID NO: 129; an amino acid sequence that is at least 90% identical to SEQ ID NO: 312
and an amino acid sequence that is at least 90% identical to SEQ ID NO: 129; an amino acid
sequence that is at least 90% identical to SEQ ID NO: 313 and an amino acid sequence that is at
least 90% identical to SEQ ID NO: 129; an amino acid sequence that is at least 90% identical to
SEQ ID NO: 314 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 129;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 315 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 129; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 316 and an amino acid sequence that is at least 90% identical
to SEQ ID NO: 129; an amino acid sequence that is at least 90% identical to SEQ ID NO: 317
and an amino acid sequence that is at least 90% identical to SEQ ID NO: 129; an amino acid
sequence that is at least 90% identical to SEQ ID NO: 1 and an amino acid sequence that is at
least 90% identical to SEQ ID NO: 131; an amino acid sequence that is at least 90% identical to
SEQ ID NO: 2 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 131; an
amino acid sequence that is at least 90% identical to SEQ ID NO: 3 and an amino acid sequence
that is at least 90% identical to SEQ ID NO: 131; an amino acid sequence that is at least 90%
identical to SEQ ID NO: 4 and an amino acid sequence that is at least 90% identical to SEQ ID
NO: 131; an amino acid sequence that is at least 90% identical to SEQ ID NO: 5 and an amino
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acid sequence that is at least 90% identical to SEQ ID NO: 131; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 6 and an amino acid sequence that is at least 90% identical to
SEQ ID NO: 131; an amino acid sequence that is at least 90% identical to SEQ ID NO: 7 and an
amino acid sequence that is at least 90% identical to SEQ ID NO: 131; an amino acid sequence
that is at least 90% identical to SEQ ID NO: 8 and an amino acid sequence that is at least 90%
identical to SEQ ID NO: 131; an amino acid sequence that is at least 90% identical to SEQ ID
NO: 307 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 131; an amino
acid sequence that is at least 90% identical to SEQ ID NO: 308 and an amino acid sequence that
is at least 90% identical to SEQ ID NO: 131, an amino acid sequence that is at least 90%
identical to SEQ ID NO: 309 and an amino acid sequence that is at least 90% identical to SEQ
ID NO: 131; an amino acid sequence that is at least 90% identical to SEQ ID NO: 310 and an
amino acid sequence that is at least 90% identical to SEQ ID NO: 131; an amino acid sequence
that is at least 90% identical to SEQ ID NO: 311 and an amino acid sequence that is at least 90%
identical to SEQ ID NO: 131; an amino acid sequence that is at least 90% identical to SEQ ID
NO: 312 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 131; an amino
acid sequence that is at least 90% identical to SEQ ID NO: 313 and an amino acid sequence that
is at least 90% identical to SEQ ID NO: 131; an amino acid sequence that is at least 90%
identical to SEQ ID NO: 314 and an amino acid sequence that is at least 90% identical to SEQ
ID NO: 131; an amino acid sequence that is at least 90% identical to SEQ ID NO: 315 and an
amino acid sequence that is at least 90% identical to SEQ ID NO: 131; an amino acid sequence
that is at least 90% identical to SEQ ID NO: 316 and an amino acid sequence that is at least 90%
identical to SEQ ID NO: 131; an amino acid sequence that is at least 90% identical to SEQ ID
NO: 317 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 131; an amino
acid sequence that is at least 90% identical to SEQ ID NO: 1 and an amino acid sequence that is
at least 90% identical to SEQ ID NO: 133; an amino acid sequence that is at least 90% identical
to SEQ ID NO: 2 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 133;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 3 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 133; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 4 and an amino acid sequence that is at least 90% identical to
SEQ ID NO: 133; an amino acid sequence that is at least 90% identical to SEQ ID NO: 5 and an
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amino acid sequence that is at least 90% identical to SEQ ID NO: 133; an amino acid sequence
that is at least 90% identical to SEQ ID NO: 6 and an amino acid sequence that is at least 90%
identical to SEQ ID NO: 133; an amino acid sequence that is at least 90% identical to SEQ ID
NO: 7 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 133; an amino
acid sequence that is at least 90% identical to SEQ ID NO: 8 and an amino acid sequence that is
at least 90% identical to SEQ ID NO: 133; an amino acid sequence that is at least 90% identical
to SEQ ID NO: 307 and an amino acid sequence that is at least 90% identical to SEQ ID NO:
133; an amino acid sequence that is at least 90% identical to SEQ ID NO: 308 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 133; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 309 and an amino acid sequence that is at least 90% identical
to SEQ ID NO: 133; an amino acid sequence that is at least 90% identical to SEQ ID NO: 310
and an amino acid sequence that is at least 90% identical to SEQ ID NO: 133; an amino acid
sequence that is at least 90% identical to SEQ ID NO: 311 and an amino acid sequence that is at
least 90% identical to SEQ ID NO: 133; an amino acid sequence that is at least 90% identical to
SEQ ID NO: 312 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 133;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 313 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 133; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 314 and an amino acid sequence that is at least 90% identical
to SEQ ID NO: 133; an amino acid sequence that is at least 90% identical to SEQ ID NO: 315
and an amino acid sequence that is at least 90% identical to SEQ ID NO: 133; an amino acid
sequence that is at least 90% identical to SEQ ID NO: 316 and an amino acid sequence that is at
least 90% identical to SEQ ID NO: 133; an amino acid sequence that is at least 90% identical to
SEQ ID NO: 317 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 133;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 1 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 135; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 2 and an amino acid sequence that is at least 90% identical to
SEQ ID NO: 135; an amino acid sequence that is at least 90% identical to SEQ ID NO: 3 and an
amino acid sequence that is at least 90% identical to SEQ ID NO: 135; an amino acid sequence
that is at least 90% identical to SEQ ID NO: 4 and an amino acid sequence that is at least 90%
identical to SEQ ID NO: 135; an amino acid sequence that is at least 90% identical to SEQ ID
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NO: 5 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 135; an amino
acid sequence that is at least 90% identical to SEQ ID NO: 6 and an amino acid sequence that is
at least 90% identical to SEQ ID NO: 135; an amino acid sequence that is at least 90% identical
to SEQ ID NO: 7 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 135;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 8 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 135; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 307 and an amino acid sequence that is at least 90% identical
to SEQ ID NO: 135; an amino acid sequence that is at least 90% identical to SEQ ID NO: 308
and an amino acid sequence that is at least 90% identical to SEQ ID NO: 135; an amino acid
sequence that is at least 90% identical to SEQ ID NO: 309 and an amino acid sequence that is at
least 90% identical to SEQ ID NO: 135; an amino acid sequence that is at least 90% identical to
SEQ ID NO: 310 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 135;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 311 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 135; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 312 and an amino acid sequence that is at least 90% identical
to SEQ ID NO: 135; an amino acid sequence that is at least 90% identical to SEQ ID NO: 313
and an amino acid sequence that is at least 90% identical to SEQ ID NO: 135; an amino acid
sequence that is at least 90% identical to SEQ ID NO: 314 and an amino acid sequence that is at
least 90% identical to SEQ ID NO: 135; an amino acid sequence that is at least 90% identical to
SEQ ID NO: 315 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 135;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 316 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 135; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 317 and an amino acid sequence that is at least 90% identical
to SEQ ID NO: 135; an amino acid sequence that is at least 90% identical to SEQ ID NO: 1 and
an amino acid sequence that is at least 90% identical to SEQ ID NO: 137; an amino acid
sequence that is at least 90% identical to SEQ ID NO: 2 and an amino acid sequence that is at
least 90% identical to SEQ ID NO: 137; an amino acid sequence that is at least 90% identical to
SEQ ID NO: 3 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 137; an
amino acid sequence that is at least 90% identical to SEQ ID NO: 4 and an amino acid sequence

that is at least 90% identical to SEQ ID NO: 137; an amino acid sequence that is at least 90%
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identical to SEQ ID NO: 5 and an amino acid sequence that is at least 90% identical to SEQ ID
NO: 137; an amino acid sequence that is at least 90% identical to SEQ ID NO: 6 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 137; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 7 and an amino acid sequence that is at least 90% identical to
SEQ ID NO: 137; an amino acid sequence that is at least 90% identical to SEQ ID NO: 8 and an
amino acid sequence that is at least 90% identical to SEQ ID NO: 137; an amino acid sequence
that is at least 90% identical to SEQ ID NO: 307 and an amino acid sequence that is at least 90%
identical to SEQ ID NO: 137; an amino acid sequence that is at least 90% identical to SEQ ID
NO: 308 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 137; an amino
acid sequence that is at least 90% identical to SEQ ID NO: 309 and an amino acid sequence that
is at least 90% identical to SEQ ID NO: 137; an amino acid sequence that is at least 90%
identical to SEQ ID NO: 310 and an amino acid sequence that is at least 90% identical to SEQ
ID NO: 137; an amino acid sequence that is at least 90% identical to SEQ ID NO: 311 and an
amino acid sequence that is at least 90% identical to SEQ ID NO: 137, an amino acid sequence
that is at least 90% identical to SEQ ID NO: 312 and an amino acid sequence that is at least 90%
identical to SEQ ID NO: 137; an amino acid sequence that is at least 90% identical to SEQ ID
NO: 313 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 137; an amino
acid sequence that is at least 90% identical to SEQ ID NO: 314 and an amino acid sequence that
is at least 90% identical to SEQ ID NO: 137, an amino acid sequence that is at least 90%
identical to SEQ ID NO: 315 and an amino acid sequence that is at least 90% identical to SEQ
ID NO: 137; an amino acid sequence that is at least 90% identical to SEQ ID NO: 316 and an
amino acid sequence that is at least 90% identical to SEQ ID NO: 137; an amino acid sequence
that is at least 90% identical to SEQ ID NO: 317 and an amino acid sequence that is at least 90%
identical to SEQ ID NO: 137; an amino acid sequence that is at least 90% identical to SEQ ID
NO: 1 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 376; an amino
acid sequence that is at least 90% identical to SEQ ID NO: 2 and an amino acid sequence that is
at least 90% identical to SEQ ID NO: 376; an amino acid sequence that is at least 90% identical
to SEQ ID NO: 3 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 376;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 4 and an amino acid

sequence that is at least 90% identical to SEQ ID NO: 376; an amino acid sequence that is at

-26 -



WO 2025/030000 PCT/US2024/040515

least 90% identical to SEQ ID NO: 5 and an amino acid sequence that is at least 90% identical to
SEQ ID NO: 376; an amino acid sequence that is at least 90% identical to SEQ ID NO: 6 and an
amino acid sequence that is at least 90% identical to SEQ ID NO: 376; an amino acid sequence
that is at least 90% identical to SEQ ID NO: 7 and an amino acid sequence that is at least 90%
identical to SEQ ID NO: 376; an amino acid sequence that is at least 90% identical to SEQ ID
NO: 8 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 376; an amino
acid sequence that is at least 90% identical to SEQ ID NO: 307 and an amino acid sequence that
is at least 90% identical to SEQ ID NO: 376; an amino acid sequence that is at least 90%
identical to SEQ ID NO: 308 and an amino acid sequence that is at least 90% identical to SEQ
ID NO: 376; an amino acid sequence that is at least 90% identical to SEQ ID NO: 309 and an
amino acid sequence that is at least 90% identical to SEQ ID NO: 376; an amino acid sequence
that is at least 90% identical to SEQ ID NO: 310 and an amino acid sequence that is at least 90%
identical to SEQ ID NO: 376; an amino acid sequence that is at least 90% identical to SEQ ID
NO: 311 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 376; an amino
acid sequence that is at least 90% identical to SEQ ID NO: 312 and an amino acid sequence that
is at least 90% identical to SEQ ID NO: 376; an amino acid sequence that is at least 90%
identical to SEQ ID NO: 313 and an amino acid sequence that is at least 90% identical to SEQ
ID NO: 376; an amino acid sequence that is at least 90% identical to SEQ ID NO: 314 and an
amino acid sequence that is at least 90% identical to SEQ ID NO: 376; an amino acid sequence
that is at least 90% identical to SEQ ID NO: 315 and an amino acid sequence that is at least 90%
identical to SEQ ID NO: 376; an amino acid sequence that is at least 90% identical to SEQ ID
NO: 316 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 376; an amino
acid sequence that is at least 90% identical to SEQ ID NO: 317 and an amino acid sequence that
is at least 90% identical to SEQ ID NO: 376; an amino acid sequence that is at least 90%
identical to SEQ ID NO: 1 and an amino acid sequence that is at least 90% identical to SEQ ID
NO: 378; an amino acid sequence that is at least 90% identical to SEQ ID NO: 2 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 378, an amino acid sequence that is at
least 90% identical to SEQ ID NO: 3 and an amino acid sequence that is at least 90% identical to
SEQ ID NO: 378; an amino acid sequence that is at least 90% identical to SEQ ID NO: 4 and an

amino acid sequence that is at least 90% identical to SEQ ID NO: 378; an amino acid sequence
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that is at least 90% identical to SEQ ID NO: 5 and an amino acid sequence that is at least 90%
identical to SEQ ID NO: 378; an amino acid sequence that is at least 90% identical to SEQ ID
NO: 6 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 378; an amino
acid sequence that is at least 90% identical to SEQ ID NO: 7 and an amino acid sequence that is
at least 90% identical to SEQ ID NO: 378; an amino acid sequence that is at least 90% identical
to SEQ ID NO: 8 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 378;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 307 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 378; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 308 and an amino acid sequence that is at least 90% identical
to SEQ ID NO: 378; an amino acid sequence that is at least 90% identical to SEQ ID NO: 309
and an amino acid sequence that is at least 90% identical to SEQ ID NO: 378; an amino acid
sequence that is at least 90% identical to SEQ ID NO: 310 and an amino acid sequence that is at
least 90% identical to SEQ ID NO: 378; an amino acid sequence that is at least 90% identical to
SEQ ID NO: 311 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 378;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 312 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 378; an amino acid sequence that is at
least 90% identical to SEQ ID NO: 313 and an amino acid sequence that is at least 90% identical
to SEQ ID NO: 378; an amino acid sequence that is at least 90% identical to SEQ ID NO: 314
and an amino acid sequence that is at least 90% identical to SEQ ID NO: 378; an amino acid
sequence that is at least 90% identical to SEQ ID NO: 315 and an amino acid sequence that is at
least 90% identical to SEQ ID NO: 378; an amino acid sequence that is at least 90% identical to
SEQ ID NO: 316 and an amino acid sequence that is at least 90% identical to SEQ ID NO: 378;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 317 and an amino acid

sequence that is at least 90% identical to SEQ ID NO: 378.

[0035] In some embodiments, the first polypeptide comprises: the amino acid sequence of

SEQ ID NO: 1 and the amino acid sequence of SEQ ID NO: 103; the amino acid sequence of

SEQ ID NO: 2 and the amino acid sequence of SEQ ID NO: 103; the amino acid sequence of

SEQ ID NO: 3 and the amino acid sequence of SEQ ID NO: 103; the amino acid sequence of

SEQ ID NO: 4 and the amino acid sequence of SEQ ID NO: 103; the amino acid sequence of

SEQ ID NO: 5 and the amino acid sequence of SEQ ID NO: 103; the amino acid sequence of
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SEQ ID NO
SEQ ID NO
SEQ ID NO

SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:

PCT/US2024/040515

: 6 and the amino acid sequence of SEQ ID NO: 103; the amino acid sequence of

: 7 and the amino acid sequence of SEQ ID NO: 103; the amino acid sequence of

: 8 and the amino acid sequence of SEQ ID NO: 103; the amino acid sequence of

307 and the amino acid sequence of SEQ ID NO:
308 and the amino acid sequence of SEQ ID NO:
309 and the amino acid sequence of SEQ ID NO:
310 and the amino acid sequence of SEQ ID NO:
311 and the amino acid sequence of SEQ ID NO:
312 and the amino acid sequence of SEQ ID NO:
313 and the amino acid sequence of SEQ ID NO:
314 and the amino acid sequence of SEQ ID NO:
315 and the amino acid sequence of SEQ ID NO:
316 and the amino acid sequence of SEQ ID NO:
317 and the amino acid sequence of SEQ ID NO:

103; the amino acid sequence of
103; the amino acid sequence of
103; the amino acid sequence of
103; the amino acid sequence of
103; the amino acid sequence of
103; the amino acid sequence of
103; the amino acid sequence of
103; the amino acid sequence of
103; the amino acid sequence of
103; the amino acid sequence of

103; the amino acid sequence of

SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:

1 and the amino acid sequence of SEQ ID NO:
2 and the amino acid sequence of SEQ ID NO:
3 and the amino acid sequence of SEQ ID NO:
4 and the amino acid sequence of SEQ ID NO:
5 and the amino acid sequence of SEQ ID NO:
6 and the amino acid sequence of SEQ ID NO:
7 and the amino acid sequence of SEQ ID NO:
8 and the amino acid sequence of SEQ ID NO:

105; the amino acid sequence of
105; the amino acid sequence of
105; the amino acid sequence of
105; the amino acid sequence of
105; the amino acid sequence of
105; the amino acid sequence of
105; the amino acid sequence of

105, the amino acid sequence of

SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:

SEQ ID NO

29 .

307 and the amino acid sequence of SEQ ID NO:
308 and the amino acid sequence of SEQ ID NO:
309 and the amino acid sequence of SEQ ID NO:
310 and the amino acid sequence of SEQ ID NO:
311 and the amino acid sequence of SEQ ID NO:
312 and the amino acid sequence of SEQ ID NO:
313 and the amino acid sequence of SEQ ID NO:
: 314 and the amino acid sequence of SEQ ID NO:

105, the amino acid sequence of
105; the amino acid sequence of
105; the amino acid sequence of
105; the amino acid sequence of
105; the amino acid sequence of
105; the amino acid sequence of
105; the amino acid sequence of

105; the amino acid sequence of
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SEQ ID NO: 315 and the amino acid sequence of SEQ ID NO: 105; the amino acid sequence of
SEQ ID NO: 316 and the amino acid sequence of SEQ ID NO: 105; the amino acid sequence of
SEQ ID NO: 317 and the amino acid sequence of SEQ ID NO: 105; the amino acid sequence of
SEQ ID NO: 4, the amino acid sequence of SEQ ID NO: 209, the amino acid sequence of SEQ

ID NO: 210, and the amino acid sequence of SEQ ID NO: 105; the amino acid sequence of SEQ
ID NO: 1 and the amino acid sequence of SEQ ID NO: 107; the amino acid sequence of SEQ ID

NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:

2 and the amino acid sequence of SEQ ID NO:
3 and the amino acid sequence of SEQ ID NO:
4 and the amino acid sequence of SEQ ID NO:
5 and the amino acid sequence of SEQ ID NO:
6 and the amino acid sequence of SEQ ID NO:
7 and the amino acid sequence of SEQ ID NO:
8 and the amino acid sequence of SEQ ID NO:
307 and the amino acid sequence of SEQ ID NO:
308 and the amino acid sequence of SEQ ID NO:
309 and the amino acid sequence of SEQ ID NO:
310 and the amino acid sequence of SEQ ID NO:
311 and the amino acid sequence of SEQ ID NO:
312 and the amino acid sequence of SEQ ID NO:
313 and the amino acid sequence of SEQ ID NO:
314 and the amino acid sequence of SEQ ID NO:
315 and the amino acid sequence of SEQ ID NO:
316 and the amino acid sequence of SEQ ID NO:
317 and the amino acid sequence of SEQ ID NO:
1 and the amino acid sequence of SEQ ID NO:
2 and the amino acid sequence of SEQ ID NO:
3 and the amino acid sequence of SEQ ID NO:
4 and the amino acid sequence of SEQ ID NO:
5 and the amino acid sequence of SEQ ID NO:
6 and the amino acid sequence of SEQ ID NO:

-30-

107; the amino acid sequence of SEQ ID
107; the amino acid sequence of SEQ ID
107; the amino acid sequence of SEQ ID
107; the amino acid sequence of SEQ ID
107; the amino acid sequence of SEQ ID
107; the amino acid sequence of SEQ ID
107; the amino acid sequence of SEQ ID
107, the amino acid sequence of SEQ ID
107, the amino acid sequence of SEQ ID
107; the amino acid sequence of SEQ ID
107; the amino acid sequence of SEQ ID
107, the amino acid sequence of SEQ ID
107, the amino acid sequence of SEQ ID
107, the amino acid sequence of SEQ ID
107, the amino acid sequence of SEQ ID
107; the amino acid sequence of SEQ ID
107, the amino acid sequence of SEQ ID
107; the amino acid sequence of SEQ ID
109; the amino acid sequence of SEQ ID
109; the amino acid sequence of SEQ ID
109; the amino acid sequence of SEQ ID
109; the amino acid sequence of SEQ ID
109; the amino acid sequence of SEQ ID
109; the amino acid sequence of SEQ ID



WO 2025/030000

NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
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7 and the amino acid sequence of SEQ ID NO: 109; the amino acid sequence of SEQ ID
8 and the amino acid sequence of SEQ ID NO: 109; the amino acid sequence of SEQ ID

307 and the amino acid sequence of SEQ ID NO:
308 and the amino acid sequence of SEQ ID NO:
309 and the amino acid sequence of SEQ ID NO:
310 and the amino acid sequence of SEQ ID NO:
311 and the amino acid sequence of SEQ ID NO:
312 and the amino acid sequence of SEQ ID NO:
313 and the amino acid sequence of SEQ ID NO:
314 and the amino acid sequence of SEQ ID NO:
315 and the amino acid sequence of SEQ ID NO:
316 and the amino acid sequence of SEQ ID NO:
317 and the amino acid sequence of SEQ ID NO:

109; the amino acid sequence of SEQ ID
109; the amino acid sequence of SEQ ID
109; the amino acid sequence of SEQ ID
109, the amino acid sequence of SEQ ID
109; the amino acid sequence of SEQ ID
109; the amino acid sequence of SEQ ID
109; the amino acid sequence of SEQ ID
109; the amino acid sequence of SEQ ID
109; the amino acid sequence of SEQ ID
109; the amino acid sequence of SEQ ID
109; the amino acid sequence of SEQ ID

1 and the amino acid sequence of SEQ ID NO: 113; the amino acid sequence of SEQ ID

2 and the amino acid sequence of SEQ ID NO: 113; the amino acid sequence of SEQ ID

3 and the amino acid sequence of SEQ ID NO: 113; the amino acid sequence of SEQ ID

4 and the amino acid sequence of SEQ ID NO: 113; the amino acid sequence of SEQ ID

5 and the amino acid sequence of SEQ ID NO: 113; the amino acid sequence of SEQ ID

6 and the amino acid sequence of SEQ ID NO: 113; the amino acid sequence of SEQ ID

7 and the amino acid sequence of SEQ ID NO: 113; the amino acid sequence of SEQ ID
8 and the amino acid sequence of SEQ ID NO: 113; the amino acid sequence of SEQ ID

307 and the amino acid sequence of SEQ ID NO:
308 and the amino acid sequence of SEQ ID NO:
309 and the amino acid sequence of SEQ ID NO:
310 and the amino acid sequence of SEQ ID NO:
311 and the amino acid sequence of SEQ ID NO:
312 and the amino acid sequence of SEQ ID NO:
313 and the amino acid sequence of SEQ ID NO:
314 and the amino acid sequence of SEQ ID NO:
315 and the amino acid sequence of SEQ ID NO:
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113; the amino acid sequence of SEQ ID
113; the amino acid sequence of SEQ ID
113; the amino acid sequence of SEQ ID
113; the amino acid sequence of SEQ ID
113; the amino acid sequence of SEQ ID
113; the amino acid sequence of SEQ ID
113; the amino acid sequence of SEQ ID
113; the amino acid sequence of SEQ ID
113; the amino acid sequence of SEQ ID
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NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
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316 and the amino acid sequence of SEQ ID NO: 113; the amino acid sequence of SEQ ID
317 and the amino acid sequence of SEQ ID NO: 113; the amino acid sequence of SEQ ID

1 and the amino acid sequence of SEQ ID NO:
2 and the amino acid sequence of SEQ ID NO:
3 and the amino acid sequence of SEQ ID NO:
4 and the amino acid sequence of SEQ ID NO:
5 and the amino acid sequence of SEQ ID NO:
6 and the amino acid sequence of SEQ ID NO:
7 and the amino acid sequence of SEQ ID NO:
8 and the amino acid sequence of SEQ ID NO:
307 and the amino acid sequence of SEQ ID NO:
308 and the amino acid sequence of SEQ ID NO:
309 and the amino acid sequence of SEQ ID NO:
310 and the amino acid sequence of SEQ ID NO:
311 and the amino acid sequence of SEQ ID NO:
312 and the amino acid sequence of SEQ ID NO:
313 and the amino acid sequence of SEQ ID NO:
314 and the amino acid sequence of SEQ ID NO:
315 and the amino acid sequence of SEQ ID NO:
316 and the amino acid sequence of SEQ ID NO:
317 and the amino acid sequence of SEQ ID NO:
1 and the amino acid sequence of SEQ ID NO:
2 and the amino acid sequence of SEQ ID NO:
3 and the amino acid sequence of SEQ ID NO:
4 and the amino acid sequence of SEQ ID NO:
5 and the amino acid sequence of SEQ ID NO:
6 and the amino acid sequence of SEQ ID NO:
7 and the amino acid sequence of SEQ ID NO:
8 and the amino acid sequence of SEQ ID NO:

115; the amino acid sequence of SEQ ID
115; the amino acid sequence of SEQ ID
115; the amino acid sequence of SEQ ID
115; the amino acid sequence of SEQ ID
115; the amino acid sequence of SEQ ID
115; the amino acid sequence of SEQ ID
115; the amino acid sequence of SEQ ID
115; the amino acid sequence of SEQ ID
115; the amino acid sequence of SEQ ID
115; the amino acid sequence of SEQ ID
115; the amino acid sequence of SEQ ID
115; the amino acid sequence of SEQ ID
115; the amino acid sequence of SEQ ID
115; the amino acid sequence of SEQ ID
115; the amino acid sequence of SEQ ID
115; the amino acid sequence of SEQ ID
115; the amino acid sequence of SEQ ID
115; the amino acid sequence of SEQ ID
115; the amino acid sequence of SEQ ID
117, the amino acid sequence of SEQ ID
117, the amino acid sequence of SEQ ID
117, the amino acid sequence of SEQ ID
117; the amino acid sequence of SEQ ID
117; the amino acid sequence of SEQ ID
117, the amino acid sequence of SEQ ID
117; the amino acid sequence of SEQ ID
117; the amino acid sequence of SEQ ID

307 and the amino acid sequence of SEQ ID NO: 117; the amino acid sequence of SEQ ID
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NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:

308 and the amino acid sequence of SEQ ID NO

309 and the amino acid sequence of SEQ ID NO:
310 and the amino acid sequence of SEQ ID NO:
311 and the amino acid sequence of SEQ ID NO:
312 and the amino acid sequence of SEQ ID NO:
313 and the amino acid sequence of SEQ ID NO:
314 and the amino acid sequence of SEQ ID NO:
315 and the amino acid sequence of SEQ ID NO:
316 and the amino acid sequence of SEQ ID NO:
317 and the amino acid sequence of SEQ ID NO:

1 and the amino acid sequence of SEQ ID NO: 1
2 and the amino acid sequence of SEQ ID NO: 1
3 and the amino acid sequence of SEQ ID NO: 1
4 and the amino acid sequence of SEQ ID NO: 1
5 and the amino acid sequence of SEQ ID NO: 1
6 and the amino acid sequence of SEQ ID NO: 1
7 and the amino acid sequence of SEQ ID NO: 1
8 and the amino acid sequence of SEQ ID NO: 1
307 and the amino acid sequence of SEQ ID NO

308 and the amino acid sequence of SEQ ID NO:
309 and the amino acid sequence of SEQ ID NO:
310 and the amino acid sequence of SEQ ID NO:
311 and the amino acid sequence of SEQ ID NO:
312 and the amino acid sequence of SEQ ID NO:
313 and the amino acid sequence of SEQ ID NO:
314 and the amino acid sequence of SEQ ID NO:
315 and the amino acid sequence of SEQ ID NO:
316 and the amino acid sequence of SEQ ID NO:
317 and the amino acid sequence of SEQ ID NO:

PCT/US2024/040515

. 117; the amino acid sequence of SEQ ID
117, the amino acid sequence of SEQ ID
117, the amino acid sequence of SEQ ID
117, the amino acid sequence of SEQ ID
117; the amino acid sequence of SEQ ID
117; the amino acid sequence of SEQ ID
117, the amino acid sequence of SEQ ID
117; the amino acid sequence of SEQ ID
117; the amino acid sequence of SEQ ID
117, the amino acid sequence of SEQ ID
19; the amino acid sequence of SEQ ID

19; the amino acid sequence of SEQ ID

19; the amino acid sequence of SEQ ID

19; the amino acid sequence of SEQ ID

19; the amino acid sequence of SEQ ID

19; the amino acid sequence of SEQ ID

19; the amino acid sequence of SEQ ID

19; the amino acid sequence of SEQ ID

. 119; the amino acid sequence of SEQ ID
119; the amino acid sequence of SEQ ID
119; the amino acid sequence of SEQ ID
119; the amino acid sequence of SEQ ID
119; the amino acid sequence of SEQ ID
119; the amino acid sequence of SEQ ID
119; the amino acid sequence of SEQ ID
119; the amino acid sequence of SEQ ID
119; the amino acid sequence of SEQ ID
119; the amino acid sequence of SEQ ID
119; the amino acid sequence of SEQ ID

1 and the amino acid sequence of SEQ ID NO: 121; the amino acid sequence of SEQ ID
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NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:

2 and the amino acid sequence of SEQ ID NO:
3 and the amino acid sequence of SEQ ID NO:
4 and the amino acid sequence of SEQ ID NO:
5 and the amino acid sequence of SEQ ID NO:
6 and the amino acid sequence of SEQ ID NO:
7 and the amino acid sequence of SEQ ID NO:
8 and the amino acid sequence of SEQ ID NO:
307 and the amino acid sequence of SEQ ID NO:
308 and the amino acid sequence of SEQ ID NO:
309 and the amino acid sequence of SEQ ID NO:
310 and the amino acid sequence of SEQ ID NO:
311 and the amino acid sequence of SEQ ID NO:
312 and the amino acid sequence of SEQ ID NO:
313 and the amino acid sequence of SEQ ID NO:
314 and the amino acid sequence of SEQ ID NO:
315 and the amino acid sequence of SEQ ID NO:
316 and the amino acid sequence of SEQ ID NO:
317 and the amino acid sequence of SEQ ID NO:
1 and the amino acid sequence of SEQ ID NO:
2 and the amino acid sequence of SEQ ID NO:
3 and the amino acid sequence of SEQ ID NO:
4 and the amino acid sequence of SEQ ID NO:
5 and the amino acid sequence of SEQ ID NO:
6 and the amino acid sequence of SEQ ID NO:
7 and the amino acid sequence of SEQ ID NO:
8 and the amino acid sequence of SEQ ID NO:
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121; the amino acid sequence of SEQ ID
121; the amino acid sequence of SEQ ID
121; the amino acid sequence of SEQ ID
121; the amino acid sequence of SEQ ID
121; the amino acid sequence of SEQ ID
121; the amino acid sequence of SEQ ID
121; the amino acid sequence of SEQ ID
121; the amino acid sequence of SEQ ID
121, the amino acid sequence of SEQ ID
121; the amino acid sequence of SEQ ID
121; the amino acid sequence of SEQ ID
121; the amino acid sequence of SEQ ID
121, the amino acid sequence of SEQ ID
121; the amino acid sequence of SEQ ID
121, the amino acid sequence of SEQ ID
121; the amino acid sequence of SEQ ID
121; the amino acid sequence of SEQ ID
121; the amino acid sequence of SEQ ID
123; the amino acid sequence of SEQ ID
123; the amino acid sequence of SEQ ID
123; the amino acid sequence of SEQ ID
123; the amino acid sequence of SEQ ID
123; the amino acid sequence of SEQ ID
123; the amino acid sequence of SEQ ID
123; the amino acid sequence of SEQ ID
123; the amino acid sequence of SEQ ID

307 and the amino acid sequence of SEQ ID NO: 123; the amino acid sequence of SEQ ID
308 and the amino acid sequence of SEQ ID NO: 123; the amino acid sequence of SEQ ID
309 and the amino acid sequence of SEQ ID NO: 123; the amino acid sequence of SEQ ID
310 and the amino acid sequence of SEQ ID NO: 123; the amino acid sequence of SEQ ID
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NO:
NO:
NO:
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NO:
NO:
NO:
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NO:
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NO:
NO:
NO:
NO:
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NO:
NO:
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311 and the amino acid sequence of SEQ ID NO:
312 and the amino acid sequence of SEQ ID NO:
313 and the amino acid sequence of SEQ ID NO:
314 and the amino acid sequence of SEQ ID NO:
315 and the amino acid sequence of SEQ ID NO:
316 and the amino acid sequence of SEQ ID NO:
317 and the amino acid sequence of SEQ ID NO:

1 and the amino acid sequence of SEQ ID NO:
2 and the amino acid sequence of SEQ ID NO:
3 and the amino acid sequence of SEQ ID NO:
4 and the amino acid sequence of SEQ ID NO:
5 and the amino acid sequence of SEQ ID NO:
6 and the amino acid sequence of SEQ ID NO:
7 and the amino acid sequence of SEQ ID NO:
8 and the amino acid sequence of SEQ ID NO:

316 and the amino acid sequence of SEQ ID NO:
317 and the amino acid sequence of SEQ ID NO:
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123; the amino acid sequence of SEQ ID
123; the amino acid sequence of SEQ ID
123; the amino acid sequence of SEQ ID
123; the amino acid sequence of SEQ ID
123, the amino acid sequence of SEQ ID
123; the amino acid sequence of SEQ ID
123; the amino acid sequence of SEQ ID

125; the amino acid sequence of SEQ ID
125; the amino acid sequence of SEQ ID
125; the amino acid sequence of SEQ ID
125; the amino acid sequence of SEQ ID
125; the amino acid sequence of SEQ ID
125; the amino acid sequence of SEQ ID
125; the amino acid sequence of SEQ ID
125; the amino acid sequence of SEQ ID
307 and the amino acid sequence of SEQ ID NO:
308 and the amino acid sequence of SEQ ID NO:
309 and the amino acid sequence of SEQ ID NO:
310 and the amino acid sequence of SEQ ID NO:
311 and the amino acid sequence of SEQ ID NO:
312 and the amino acid sequence of SEQ ID NO:
313 and the amino acid sequence of SEQ ID NO:
314 and the amino acid sequence of SEQ ID NO:
315 and the amino acid sequence of SEQ ID NO:

125; the amino acid sequence of SEQ ID
125; the amino acid sequence of SEQ ID
125; the amino acid sequence of SEQ ID
125; the amino acid sequence of SEQ ID
125; the amino acid sequence of SEQ ID
125; the amino acid sequence of SEQ ID
125; the amino acid sequence of SEQ ID
125; the amino acid sequence of SEQ ID
125; the amino acid sequence of SEQ ID
125; the amino acid sequence of SEQ ID
125; the amino acid sequence of SEQ ID

1 and the amino acid sequence of SEQ ID NO: 127; the amino acid sequence of SEQ ID
2 and the amino acid sequence of SEQ ID NO: 127; the amino acid sequence of SEQ ID
3 and the amino acid sequence of SEQ ID NO: 127; the amino acid sequence of SEQ ID

4 and the amino acid sequence of SEQ ID NO: 127; the amino acid sequence of SEQ ID
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5 and the amino acid sequence of SEQ ID NO: 127; the amino acid sequence of SEQ ID
6 and the amino acid sequence of SEQ ID NO: 127; the amino acid sequence of SEQ ID
7 and the amino acid sequence of SEQ ID NO: 127; the amino acid sequence of SEQ ID
8 and the amino acid sequence of SEQ ID NO: 127; the amino acid sequence of SEQ ID

307 and the amino acid sequence of SEQ ID NO:
308 and the amino acid sequence of SEQ ID NO:
309 and the amino acid sequence of SEQ ID NO:
310 and the amino acid sequence of SEQ ID NO:
311 and the amino acid sequence of SEQ ID NO:
312 and the amino acid sequence of SEQ ID NO:
313 and the amino acid sequence of SEQ ID NO:
314 and the amino acid sequence of SEQ ID NO:
315 and the amino acid sequence of SEQ ID NO:
316 and the amino acid sequence of SEQ ID NO:
317 and the amino acid sequence of SEQ ID NO:

1 and the amino acid sequence of SEQ ID NO:
2 and the amino acid sequence of SEQ ID NO:
3 and the amino acid sequence of SEQ ID NO:
4 and the amino acid sequence of SEQ ID NO:
5 and the amino acid sequence of SEQ ID NO:
6 and the amino acid sequence of SEQ ID NO:
7 and the amino acid sequence of SEQ ID NO:
8 and the amino acid sequence of SEQ ID NO:
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127, the amino acid sequence of SEQ ID
127, the amino acid sequence of SEQ ID
127; the amino acid sequence of SEQ ID
127, the amino acid sequence of SEQ ID
127; the amino acid sequence of SEQ ID
127, the amino acid sequence of SEQ ID
127; the amino acid sequence of SEQ ID
127, the amino acid sequence of SEQ ID
127, the amino acid sequence of SEQ ID
127, the amino acid sequence of SEQ ID
127, the amino acid sequence of SEQ ID

129; the amino acid sequence of SEQ ID
129; the amino acid sequence of SEQ ID
129; the amino acid sequence of SEQ ID
129; the amino acid sequence of SEQ ID
129; the amino acid sequence of SEQ ID
129; the amino acid sequence of SEQ ID
129; the amino acid sequence of SEQ ID
129; the amino acid sequence of SEQ ID
307 and the amino acid sequence of SEQ ID NO:
308 and the amino acid sequence of SEQ ID NO:
309 and the amino acid sequence of SEQ ID NO:
310 and the amino acid sequence of SEQ ID NO:
311 and the amino acid sequence of SEQ ID NO:
312 and the amino acid sequence of SEQ ID NO:
313 and the amino acid sequence of SEQ ID NO:

129; the amino acid sequence of SEQ ID
129; the amino acid sequence of SEQ ID
129; the amino acid sequence of SEQ ID
129; the amino acid sequence of SEQ ID
129; the amino acid sequence of SEQ ID
129; the amino acid sequence of SEQ ID
129; the amino acid sequence of SEQ ID
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314 and the amino acid sequence of SEQ ID NO: 129; the amino acid sequence of SEQ ID
315 and the amino acid sequence of SEQ ID NO: 129, the amino acid sequence of SEQ ID
316 and the amino acid sequence of SEQ ID NO: 129; the amino acid sequence of SEQ ID
317 and the amino acid sequence of SEQ ID NO: 129; the amino acid sequence of SEQ ID

1 and the amino acid sequence of SEQ ID NO:
2 and the amino acid sequence of SEQ ID NO:
3 and the amino acid sequence of SEQ ID NO:
4 and the amino acid sequence of SEQ ID NO:
5 and the amino acid sequence of SEQ ID NO:
6 and the amino acid sequence of SEQ ID NO:
7 and the amino acid sequence of SEQ ID NO:
8 and the amino acid sequence of SEQ ID NO:
307 and the amino acid sequence of SEQ ID NO:
308 and the amino acid sequence of SEQ ID NO:
309 and the amino acid sequence of SEQ ID NO:
310 and the amino acid sequence of SEQ ID NO:
311 and the amino acid sequence of SEQ ID NO:
312 and the amino acid sequence of SEQ ID NO:
313 and the amino acid sequence of SEQ ID NO:
314 and the amino acid sequence of SEQ ID NO:
315 and the amino acid sequence of SEQ ID NO:
316 and the amino acid sequence of SEQ ID NO:
317 and the amino acid sequence of SEQ ID NO:
1 and the amino acid sequence of SEQ ID NO:
2 and the amino acid sequence of SEQ ID NO:
3 and the amino acid sequence of SEQ ID NO:
4 and the amino acid sequence of SEQ ID NO:
5 and the amino acid sequence of SEQ ID NO:
6 and the amino acid sequence of SEQ ID NO:
7 and the amino acid sequence of SEQ ID NO:
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131; the amino acid sequence of SEQ ID
131; the amino acid sequence of SEQ ID
131; the amino acid sequence of SEQ ID
131; the amino acid sequence of SEQ ID
131; the amino acid sequence of SEQ ID
131; the amino acid sequence of SEQ ID
131; the amino acid sequence of SEQ ID
131; the amino acid sequence of SEQ ID
131, the amino acid sequence of SEQ ID
131; the amino acid sequence of SEQ ID
131, the amino acid sequence of SEQ ID
131; the amino acid sequence of SEQ ID
131; the amino acid sequence of SEQ ID
131; the amino acid sequence of SEQ ID
131, the amino acid sequence of SEQ ID
131, the amino acid sequence of SEQ ID
131; the amino acid sequence of SEQ ID
131; the amino acid sequence of SEQ ID
131, the amino acid sequence of SEQ ID
133; the amino acid sequence of SEQ ID
133; the amino acid sequence of SEQ ID
133; the amino acid sequence of SEQ ID
133; the amino acid sequence of SEQ ID
133; the amino acid sequence of SEQ ID
133; the amino acid sequence of SEQ ID

133; the amino acid sequence of SEQ ID



WO 2025/030000

NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:

PCT/US2024/040515

8 and the amino acid sequence of SEQ ID NO: 133; the amino acid sequence of SEQ ID

307 and the amino acid sequence of SEQ ID NO:
308 and the amino acid sequence of SEQ ID NO:
309 and the amino acid sequence of SEQ ID NO:
310 and the amino acid sequence of SEQ ID NO:
311 and the amino acid sequence of SEQ ID NO:
312 and the amino acid sequence of SEQ ID NO:
313 and the amino acid sequence of SEQ ID NO:
314 and the amino acid sequence of SEQ ID NO:
315 and the amino acid sequence of SEQ ID NO:
316 and the amino acid sequence of SEQ ID NO:
317 and the amino acid sequence of SEQ ID NO:

1 and the amino acid sequence of SEQ ID NO:
2 and the amino acid sequence of SEQ ID NO:
3 and the amino acid sequence of SEQ ID NO:
4 and the amino acid sequence of SEQ ID NO:
5 and the amino acid sequence of SEQ ID NO:
6 and the amino acid sequence of SEQ ID NO:
7 and the amino acid sequence of SEQ ID NO:
8 and the amino acid sequence of SEQ ID NO:

307 and the amino acid sequence of SEQ ID NO:
308 and the amino acid sequence of SEQ ID NO:
309 and the amino acid sequence of SEQ ID NO:
310 and the amino acid sequence of SEQ ID NO:
311 and the amino acid sequence of SEQ ID NO:
312 and the amino acid sequence of SEQ ID NO:
313 and the amino acid sequence of SEQ ID NO:
314 and the amino acid sequence of SEQ ID NO:
315 and the amino acid sequence of SEQ ID NO:
316 and the amino acid sequence of SEQ ID NO:
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133; the amino acid sequence of SEQ ID
133; the amino acid sequence of SEQ ID
133, the amino acid sequence of SEQ ID
133, the amino acid sequence of SEQ ID
133; the amino acid sequence of SEQ ID
133; the amino acid sequence of SEQ ID
133; the amino acid sequence of SEQ ID
133, the amino acid sequence of SEQ ID
133; the amino acid sequence of SEQ ID
133; the amino acid sequence of SEQ ID
133; the amino acid sequence of SEQ ID

135; the amino acid sequence of SEQ ID
135; the amino acid sequence of SEQ ID
135; the amino acid sequence of SEQ ID
135; the amino acid sequence of SEQ ID
135; the amino acid sequence of SEQ ID
135; the amino acid sequence of SEQ ID
135; the amino acid sequence of SEQ ID
135; the amino acid sequence of SEQ ID

135; the amino acid sequence of SEQ ID
135; the amino acid sequence of SEQ ID
135, the amino acid sequence of SEQ ID
135; the amino acid sequence of SEQ ID
135; the amino acid sequence of SEQ ID
135; the amino acid sequence of SEQ ID
135; the amino acid sequence of SEQ ID
135; the amino acid sequence of SEQ ID
135; the amino acid sequence of SEQ ID
135; the amino acid sequence of SEQ ID



WO 2025/030000

NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:

PCT/US2024/040515

317 and the amino acid sequence of SEQ ID NO: 135; the amino acid sequence of SEQ ID

1 and the amino acid sequence of SEQ ID NO:
2 and the amino acid sequence of SEQ ID NO:
3 and the amino acid sequence of SEQ ID NO:
4 and the amino acid sequence of SEQ ID NO:
5 and the amino acid sequence of SEQ ID NO:
6 and the amino acid sequence of SEQ ID NO:
7 and the amino acid sequence of SEQ ID NO:
8 and the amino acid sequence of SEQ ID NO:
307 and the amino acid sequence of SEQ ID NO:
308 and the amino acid sequence of SEQ ID NO:
309 and the amino acid sequence of SEQ ID NO:
310 and the amino acid sequence of SEQ ID NO:
311 and the amino acid sequence of SEQ ID NO:
312 and the amino acid sequence of SEQ ID NO:
313 and the amino acid sequence of SEQ ID NO:
314 and the amino acid sequence of SEQ ID NO:
315 and the amino acid sequence of SEQ ID NO:
316 and the amino acid sequence of SEQ ID NO:
317 and the amino acid sequence of SEQ ID NO:
1 and the amino acid sequence of SEQ ID NO:
2 and the amino acid sequence of SEQ ID NO:
3 and the amino acid sequence of SEQ ID NO:
4 and the amino acid sequence of SEQ ID NO:
5 and the amino acid sequence of SEQ ID NO:
6 and the amino acid sequence of SEQ ID NO:
7 and the amino acid sequence of SEQ ID NO:
8 and the amino acid sequence of SEQ ID NO:

137; the amino acid sequence of SEQ ID
137; the amino acid sequence of SEQ ID
137; the amino acid sequence of SEQ ID
137; the amino acid sequence of SEQ ID
137; the amino acid sequence of SEQ ID
137; the amino acid sequence of SEQ ID
137; the amino acid sequence of SEQ ID
137; the amino acid sequence of SEQ ID
137, the amino acid sequence of SEQ ID
137; the amino acid sequence of SEQ ID
137, the amino acid sequence of SEQ ID
137, the amino acid sequence of SEQ ID
137; the amino acid sequence of SEQ ID
137, the amino acid sequence of SEQ ID
137, the amino acid sequence of SEQ ID
137; the amino acid sequence of SEQ ID
137, the amino acid sequence of SEQ ID
137, the amino acid sequence of SEQ ID
137, the amino acid sequence of SEQ ID
376; the amino acid sequence of SEQ ID
376, the amino acid sequence of SEQ ID
376, the amino acid sequence of SEQ ID
376, the amino acid sequence of SEQ ID
376; the amino acid sequence of SEQ ID
376; the amino acid sequence of SEQ ID
376, the amino acid sequence of SEQ ID
376; the amino acid sequence of SEQ ID

307 and the amino acid sequence of SEQ ID NO: 376; the amino acid sequence of SEQ ID
308 and the amino acid sequence of SEQ ID NO: 376, the amino acid sequence of SEQ ID

-39.



WO 2025/030000

NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:

[0036]

309 and the amino acid sequence of SEQ ID NO:
310 and the amino acid sequence of SEQ ID NO:
311 and the amino acid sequence of SEQ ID NO:
312 and the amino acid sequence of SEQ ID NO:
313 and the amino acid sequence of SEQ ID NO:
314 and the amino acid sequence of SEQ ID NO:
315 and the amino acid sequence of SEQ ID NO:
316 and the amino acid sequence of SEQ ID NO:
317 and the amino acid sequence of SEQ ID NO:

1 and the amino acid sequence of SEQ ID NO:
2 and the amino acid sequence of SEQ ID NO:
3 and the amino acid sequence of SEQ ID NO:
4 and the amino acid sequence of SEQ ID NO:
5 and the amino acid sequence of SEQ ID NO:
6 and the amino acid sequence of SEQ ID NO:
7 and the amino acid sequence of SEQ ID NO:
8 and the amino acid sequence of SEQ ID NO:

307 and the amino acid sequence of SEQ ID NO:
308 and the amino acid sequence of SEQ ID NO:
309 and the amino acid sequence of SEQ ID NO:
310 and the amino acid sequence of SEQ ID NO:
311 and the amino acid sequence of SEQ ID NO:
312 and the amino acid sequence of SEQ ID NO:
313 and the amino acid sequence of SEQ ID NO:
314 and the amino acid sequence of SEQ ID NO:
315 and the amino acid sequence of SEQ ID NO:
316 and the amino acid sequence of SEQ ID NO:
317 and the amino acid sequence of SEQ ID NO:
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376, the amino acid sequence of SEQ ID
376; the amino acid sequence of SEQ ID
376; the amino acid sequence of SEQ ID
376, the amino acid sequence of SEQ ID
376, the amino acid sequence of SEQ ID
376; the amino acid sequence of SEQ ID
376; the amino acid sequence of SEQ ID
376, the amino acid sequence of SEQ ID
376, the amino acid sequence of SEQ ID

378, the amino acid sequence of SEQ ID
378; the amino acid sequence of SEQ ID
378; the amino acid sequence of SEQ ID
378, the amino acid sequence of SEQ ID
378; the amino acid sequence of SEQ ID
378, the amino acid sequence of SEQ ID
378; the amino acid sequence of SEQ ID
378; the amino acid sequence of SEQ ID

378, the amino acid sequence of SEQ ID
378, the amino acid sequence of SEQ ID
378, the amino acid sequence of SEQ ID
378; the amino acid sequence of SEQ ID
378; the amino acid sequence of SEQ ID
378, the amino acid sequence of SEQ ID
378; the amino acid sequence of SEQ ID
378; the amino acid sequence of SEQ ID
378; the amino acid sequence of SEQ ID
378, the amino acid sequence of SEQ ID
378.

In some embodiments, the second polypeptide comprises: (i) an amino acid

sequence that is at least 90% identical to SEQ ID NO: 104; (ii) an amino acid sequence that is at
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least 90% identical to SEQ ID NO: 106; (iii) an amino acid sequence that is at least 90%
identical to SEQ ID NO: 108; (iv) an amino acid sequence that is at least 90% identical to SEQ
ID NO: 110; (v) an amino acid sequence that is at least 90% identical to SEQ ID NO: 209, an
amino acid sequence that is at least 90% identical to SEQ ID NO: 210, and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 106; (vi) an amino acid sequence that is at
least 90% identical to SEQ ID NO: 114; (vii) an amino acid sequence that is at least 90%
identical to SEQ ID NO: 116; (viii) an amino acid sequence that is at least 90% identical to SEQ
ID NO: 118; (ix) an amino acid sequence that is at least 90% identical to SEQ ID NO: 120; (x)
an amino acid sequence that is at least 90% identical to SEQ ID NO: 122, (xi) an amino acid
sequence that is at least 90% identical to SEQ ID NO: 124; (xii) an amino acid sequence that is
at least 90% identical to SEQ ID NO: 126; (xiii) an amino acid sequence that is at least 90%
identical to SEQ ID NO: 128; (xiv) an amino acid sequence that is at least 90% identical to SEQ
ID NO: 130; (xv) an amino acid sequence that is at least 90% identical to SEQ ID NO: 132; (xvi)
an amino acid sequence that is at least 90% identical to SEQ ID NO: 134, (xvii) an amino acid
sequence that is at least 90% identical to SEQ ID NO: 136; (xviii) an amino acid sequence that is
at least 90% identical to SEQ ID NO: 138; (xix) the amino acid sequence that is at least 90%
identical to SEQ ID NO: 377; or (xx) the amino acid sequence that is at least 90% identical to
SEQ ID NO: 379.

[0037] In some embodiments, the second polypeptide comprises: (i) the amino acid
sequence of SEQ ID NO: 104; (ii) the amino acid sequence of SEQ ID NO: 106; (iii) the amino
acid sequence of SEQ ID NO: 108; (iv) the amino acid sequence of SEQ ID NO: 110; (v) the
amino acid sequence of SEQ ID NO: 209, the amino acid sequence of SEQ ID NO: 210, and the
amino acid sequence of SEQ ID NO: 106, (vi) the amino acid sequence of SEQ ID NO: 114;
(vii) the amino acid sequence of SEQ ID NO: 116; (viii) the amino acid sequence of SEQ ID
NO: 118; (ix) the amino acid sequence of SEQ ID NO: 120; (x) the amino acid sequence of SEQ
ID NO: 122; (xi) the amino acid sequence of SEQ ID NO: 124; (xii) the amino acid sequence of
SEQ ID NO: 126; (xiii) the amino acid sequence of SEQ ID NO: 128; (xiv) the amino acid
sequence of SEQ ID NO: 130; (xv) the amino acid sequence of SEQ ID NO: 132; (xvi) the
amino acid sequence of SEQ ID NO: 134, (xvii) the amino acid sequence of SEQ ID NO: 136;
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(xviii) the amino acid sequence of SEQ ID NO: 138; (xix) the amino acid sequence of SEQ ID
NO: 377, or (xx) the amino acid sequence of SEQ ID NO: 379.

[0038] In some embodiments, (i) the first polypeptide comprises the amino acid sequence
of SEQ ID NO: 211 and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 218; (ii) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 212 and
the second polypeptide comprises the amino acid sequence of SEQ ID NO: 219; (iii) the first
polypeptide comprises the amino acid sequence of SEQ ID NO: 213 and the second polypeptide
comprises the amino acid sequence of SEQ ID NO: 220; (iv) the first polypeptide comprises the
amino acid sequence of SEQ ID NO: 214 and the second polypeptide comprises the amino acid
sequence of SEQ ID NO: 221; (v) the first polypeptide comprises the amino acid sequence of
SEQ ID NO: 215 and the second polypeptide comprises the amino acid sequence of SEQ ID NO:
222; (vi) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 216 and the
second polypeptide comprises the amino acid sequence of SEQ ID NO: 223; (vii) the first
polypeptide comprises the amino acid sequence of SEQ ID NO: 217 and the second polypeptide
comprises the amino acid sequence of SEQ ID NO: 224; (viii) the first polypeptide comprises the
amino acid sequence of SEQ ID NQO: 225 and the second polypeptide comprises the amino acid
sequence of SEQ ID NO: 228; (ix) the first polypeptide comprises the amino acid sequence of
SEQ ID NO: 226 and the second polypeptide comprises the amino acid sequence of SEQ ID NO:
229; (x) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 227 and the
second polypeptide comprises the amino acid sequence of SEQ ID NO: 230; (xi) the first
polypeptide comprises the amino acid sequence of SEQ ID NO: 231 and the second polypeptide
comprises the amino acid sequence of SEQ ID NO: 238; (xii) the first polypeptide comprises the
amino acid sequence of SEQ ID NO: 232 and the second polypeptide comprises the amino acid
sequence of SEQ ID NO: 239; (xii1) the first polypeptide comprises the amino acid sequence of
SEQ ID NO: 233 and the second polypeptide comprises the amino acid sequence of SEQ ID NO:
240; (xiv) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 234 and the
second polypeptide comprises the amino acid sequence of SEQ ID NO: 241; (xv) the first
polypeptide comprises the amino acid sequence of SEQ ID NO: 235 and the second polypeptide
comprises the amino acid sequence of SEQ ID NO: 242; (xvi) the first polypeptide comprises the
amino acid sequence of SEQ ID NO: 236 and the second polypeptide comprises the amino acid
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sequence of SEQ ID NO: 243; (xvii) the first polypeptide comprises the amino acid sequence of
SEQ ID NO: 237 and the second polypeptide comprises the amino acid sequence of SEQ ID NO.
244; (xviii) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 245 and the
second polypeptide comprises the amino acid sequence of SEQ ID NO: 248; (xix) the first
polypeptide comprises the amino acid sequence of SEQ ID NO: 246 and the second polypeptide
comprises the amino acid sequence of SEQ ID NO: 249; (xx) the first polypeptide comprises the
amino acid sequence of SEQ ID NO: 247 and the second polypeptide comprises the amino acid
sequence of SEQ ID NO: 250; (xxi) the first polypeptide comprises the amino acid sequence of
SEQ ID NO: 318 and the second polypeptide comprises the amino acid sequence of SEQ ID NO:
332; (xxi) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 319 and the
second polypeptide comprises the amino acid sequence of SEQ ID NO: 333; (xxii) the first
polypeptide comprises the amino acid sequence of SEQ ID NO: 320 and the second polypeptide
comprises the amino acid sequence of SEQ ID NO: 334; (xxiii) the first polypeptide comprises
the amino acid sequence of SEQ ID NO: 321 and the second polypeptide comprises the amino
acid sequence of SEQ ID NO: 335; (xxiv) the first polypeptide comprises the amino acid
sequence of SEQ ID NO: 322 and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 336; (xxv) the first polypeptide comprises the amino acid sequence of SEQ ID NO:
323 and the second polypeptide comprises the amino acid sequence of SEQ ID NO: 337; (xxvi)
the first polypeptide comprises the amino acid sequence of SEQ ID NO: 324 and the second
polypeptide comprises the amino acid sequence of SEQ ID NO: 338; (xxvii) the first polypeptide
comprises the amino acid sequence of SEQ ID NO: 325 and the second polypeptide comprises
the amino acid sequence of SEQ ID NO: 339; (xxviii) the first polypeptide comprises the amino
acid sequence of SEQ ID NO: 326 and the second polypeptide comprises the amino acid
sequence of SEQ ID NO: 340; (xxix) the first polypeptide comprises the amino acid sequence of
SEQ ID NO: 327 and the second polypeptide comprises the amino acid sequence of SEQ ID NO:
341, (xxx) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 329 and the
second polypeptide comprises the amino acid sequence of SEQ ID NO: 343; (xxxi) the first
polypeptide comprises the amino acid sequence of SEQ ID NO: 330 and the second polypeptide
comprises the amino acid sequence of SEQ ID NO: 344, (xxxii) the first polypeptide comprises
the amino acid sequence of SEQ ID NO: 331 and the second polypeptide comprises the amino
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acid sequence of SEQ ID NO: 345; (xxxiii) the first polypeptide comprises the amino acid
sequence of SEQ ID NO: 346 and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 360; (xxxiv) the first polypeptide comprises the amino acid sequence of SEQ ID
NO: 347 and the second polypeptide comprises the amino acid sequence of SEQ ID NO: 361;
(xxxv) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 348 and the
second polypeptide comprises the amino acid sequence of SEQ ID NO: 362; (xxxvi) the first
polypeptide comprises the amino acid sequence of SEQ ID NO: 349 and the second polypeptide
comprises the amino acid sequence of SEQ ID NO: 363; (xxxvii) the first polypeptide comprises
the amino acid sequence of SEQ ID NO: 350 and the second polypeptide comprises the amino
acid sequence of SEQ ID NO: 364; (xxxviii) the first polypeptide comprises the amino acid
sequence of SEQ ID NO: 351 and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 365; (xxxix) the first polypeptide comprises the amino acid sequence of SEQ ID
NO: 352 and the second polypeptide comprises the amino acid sequence of SEQ ID NO: 366;
(x1) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 353 and the second
polypeptide comprises the amino acid sequence of SEQ ID NO: 367; (xli) the first polypeptide
comprises the amino acid sequence of SEQ ID NO: 350 and the second polypeptide comprises
the amino acid sequence of SEQ ID NO: 368; (xlii) the first polypeptide comprises the amino
acid sequence of SEQ ID NO: 355 and the second polypeptide comprises the amino acid
sequence of SEQ ID NO: 369; (xliii) the first polypeptide comprises the amino acid sequence of
SEQ ID NO: 356 and the second polypeptide comprises the amino acid sequence of SEQ ID NO:
370, (xliv) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 357 and the
second polypeptide comprises the amino acid sequence of SEQ ID NO: 371; (x1v) the first
polypeptide comprises the amino acid sequence of SEQ ID NO: 358 and the second polypeptide
comprises the amino acid sequence of SEQ ID NO: 372; or (xlvi) the first polypeptide comprises
the amino acid sequence of SEQ ID NO: 359 and the second polypeptide comprises the amino
acid sequence of SEQ ID NO: 373.

[0039] In some embodiments, the molecule further comprises an antigen-binding domain.
In some embodiments, the antigen-binding domain is covalently linked to the second Fc domain.
In some embodiments, the C-terminus of the antigen-binding domain is covalently linked to the
N-terminus of the second Fc¢ domain. In some embodiments, the N-terminus of the antigen-
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binding domain is covalently linked to the C-terminus of the second Fc domain. In some
embodiments, the antigen-binding domain is covalently linked to the first Fc domain. In some
embodiments, the C-terminus of the antigen-binding domain is covalently linked to the N-
terminus of the first Fc domain. In some embodiments, the N-terminus of the antigen-binding
domain is covalently linked to the C-terminus of the first Fc domain. In some embodiments, the
antigen-binding domain is selected from the group consisting of a Fab, Fab’, Fab’2, Fab2, Fab3,
F(ab”)2, Fd, Fv, sdAb, scFv, SMIP, diabody, triabody, tetrabody, minibody, nanobody, maxibody,
tandab, DVD, BiTe, TandAb, or any combination thereof. In some embodiments, the antigen-
binding domain binds to an internalizing receptor expressed on the surface of a cell. In some
embodiments, the internalizing receptor is selected from the group consisting of FcyRIIB, FcRn,
ASGPR, CD38, SLAMF7, GPCR5D, and BCMA. In some embodiments, the internalizing
receptor is ASGPR. In some embodiments, the antigen-binding domain comprises a Fab. In some
embodiments, the Fab comprises an antibody heavy chain sequence that is at least 90% identical
to the amino acid sequence of SEQ ID NO: 209 and an antibody light chain sequence that is at
least 90% identical to the amino acid sequence of SEQ ID NO: 210. In some embodiments, the
Fab comprises the antibody heavy chain sequence of SEQ ID NO: 209 and the antibody light
chain sequence of SEQ ID NO: 210.

[0040] In some embodiments, the second Fc domain further comprises a second
autoantibody-binding domain. In some embodiments, the N-terminus of the second Fc domain is
covalently linked to the C-terminus of the second autoantibody-binding domain. In some
embodiments, the C-terminus of the second Fc domain is covalently linked to the C-terminus of
the second autoantibody-binding domain. In some embodiments, the second autoantibody-

binding domain binds to anti-TSHR autoantibodies.

[0041] In some embodiments, the molecule is capable of selectively depleting anti-TSHR
autoantibodies that bind to the autoantibody-binding domain when administered to a subject. In
some embodiments, the anti-TSHR autoantibodies that bind to the autoantibody-binding domain
are selectively depleted by uptake into cells and shuttling of the autoantibodies to the lysosome

for degradation.

-45 -



WO 2025/030000 PCT/US2024/040515

[0042] In some embodiments, the second polypeptide does not comprise an autoantibody-

binding domain that binds to anti-TSHR autoantibodies.

[0043] In another aspect, the present disclosure provides a nucleic acid comprising a

nucleotide sequence encoding a molecule of the present disclosure.

[0044] In another aspect, the present disclosure provides a host cell containing a nucleic

acid comprising a nucleotide sequence encoding a molecule of the present disclosure.

[0045] In another aspect, the present disclosure provides a vector comprising a nucleic acid
comprising a nucleotide sequence encoding a molecule of the present disclosure. In some
embodiments, the vector comprises a viral vector. In some embodiments, the viral vector
comprises a retroviral vector, a lentiviral vector, an adeno-associated viral (AAV) vector, or an

adenoviral vector.

[0046] In another aspect, the present disclosure provides a pharmaceutical composition
comprising a molecule of the present disclosure or a nucleic acid encoding a molecule and a

pharmaceutically acceptable carrier.

[0047] In another aspect, the present disclosure provides a method of making a molecule of
the present disclosure, the method comprising expressing a nucleic acid comprising a nucleotide

sequence encoding a molecule in a host cell, and recovering the molecule.

[0048] In another aspect, the present disclosure provides a method of treating a subject
suffering from or susceptible to an autoimmune disease, the method comprising: administering to
the subject a pharmaceutical composition comprising a molecule of the present disclosure or a
nucleic acid encoding the molecule. In some embodiments, the autoimmune disease is Graves’
Disease (GD), Thyroid Eye Disease, or another autoimmune disease involving anti-TSHR

autoantibodies.

[0049] In another aspect, the present disclosure provides a method of treating a subject
suffering from or susceptible to an autoimmune disease, the method comprising: administering to

the subject a first pharmaceutical composition comprising a molecule of the present disclosure or
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a nucleic acid encoding the molecule; and administering to the subject a second pharmaceutical
composition that selectively depletes plasma cells producing autoantibodies that are targeted by
the autoantibody-binding domain. In some embodiments, the autoimmune disease is Graves’
Disease (GD), Thyroid Eye Disease, or another autoimmune disease involving anti-TSHR
autoantibodies. In some embodiments, the first pharmaceutical composition is administered
before the second pharmaceutical composition. In some embodiments, the first pharmaceutical
composition is administered after the second pharmaceutical composition. In some embodiments,
the first pharmaceutical composition and the second pharmaceutical composition are co-

administered.

[0050] In some embodiments, the level of anti-TSHR autoantibodies in the subject orin a
biological sample from the subject after administration is reduced relative to a level before
administration. In some embodiments, the level of anti-TSHR autoantibodies is reduced by at
least 10%, at least 15%, at least 20%, at least 25%, at least 30%, at least 35%, at least 40%, at
least 45%, at least 50%, at least 55%, at least 60%, at least 65%, at least 70%, at least 75%, at
least 80%, at least 85%, at least 90%, at least 95%, or at least 99% relative to a level before the
administration. In some embodiments, the reduced level of anti-TSHR autoantibodies is
sustained over time. In some embodiments, a sustained period of time comprises at least 1 day, 2
days, 3 days, 4 days, 5 days, 6 days, 1 week, 2 weeks, 3 weeks, 4 weeks, 5 weeks, 6 weeks, 7
weeks, 8 weeks, 10 weeks, 12 weeks, or longer. In some embodiments, the pharmaceutical
composition is administered intravenously, intramuscularly, or subcutaneously to the subject. In

some embodiments, the subject is a human.

[0051] In another aspect, the present disclosure provides a method of selectively depleting
anti-TSHR autoantibodies in a subject, the method comprising administering to the subject a
pharmaceutical composition comprising a molecule of the present disclosure or a nucleic acid

encoding the molecule.

[0052] In another aspect, the present disclosure provides a method of treating a human
subject suffering from or susceptible to Graves’ Disease (GD), Thyroid Eye Disease, or another

autoimmune disease involving anti-TSHR autoantibodies, the method comprising administering
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to the subject a pharmaceutical composition comprising a molecule of the present disclosure or a

nucleic acid encoding the molecule.

[0053] In another aspect, the present disclosure provides a pharmaceutical composition
comprising: a molecule of the present disclosure or a nucleic acid encoding the molecule; a
molecule that selectively depletes plasma cells producing the autoantibodies that are targeted by
the autoantibody-binding domain, or a nucleic acid encoding the same; and a pharmaceutically

acceptable carrier.

[0054] In another aspect, the present disclosure provides a composition for decreasing the
titer of anti-TSHR autoantibodies in the blood serum of a subject in need thereof, the
composition comprising: a plurality of molecules, each molecule comprising (a) a first
polypeptide comprising a first Fc domain and an autoantibody-binding domain that binds to anti-
TSHR autoantibodies; and (b) a second polypeptide comprising a second Fc domain, wherein the
first Fc domain and the second Fc domain form a homodimer or heterodimer of the first
polypeptide and the second polypeptide; wherein the first and/or second Fc domain comprises
one or more mutated amino acid residues and has increased binding affinity to FcyRIIB relative
to a corresponding wild-type Fe domain, and wherein, upon administration of the plurality of
molecules, the molecules bind to anti-TSHR autoantibodies to form immune complexes
comprising two molecules bound to an anti-TSHR autoantibody, and wherein the immune
complex binds with higher avidity to FcyRIIB expressed on the surface of liver sinusoidal
endothelial cells (LSECs) and are endocytosed thereby decreasing the titer of the anti-TSHR
autoantibodies in the subject’s blood serum, wherein the higher avidity is relative to an immune

complex comprising two corresponding molecules with wild-type F¢ domains.

[0055] In another aspect, the present disclosure provides an immune complex comprising
an anti-TSHR autoantibody and two molecules of the present disclosure, wherein the immune
complex has enhanced binding kinetics with FcyRIIB relative to an immune complex that
comprises the anti-TSHR autoantibody bound to two corresponding molecules with wild-type Fc

domains.
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[0056] In another aspect, the present disclosure provides an immune complex comprising:
(1) an anti-TSHR autoantibody; and (i1) two molecules, wherein each molecule comprises: a first
polypeptide comprising a first Fc domain, and an autoantibody-binding domain that binds to the
anti-TSHR autoantibody; and a second polypeptide comprising a second Fc domain; wherein the
first Fc domain and the second Fc domain form a homodimer or heterodimer of the first
polypeptide and the second polypeptide; wherein the first and/or second Fc domain comprises
one or more mutated amino acid residues and has increased binding affinity to FcyRIIB relative
to a corresponding wild-type Fc domain; and wherein the immune complex has enhanced
binding kinetics with FcyRIIB relative to an immune complex that comprises the anti-TSHR
autoantibody bound to two corresponding molecules with wild-type Fc domains. In some
embodiments, the immune complex has enhanced binding kinetics with FcyRIIB relative to an
immune complex that comprises the anti-TSHR autoantibody and only a single molecule. In
some embodiments, the immune complex has enhanced binding kinetics with FcyRIIB relative to
the anti-TSHR autoantibody alone. In some embodiments, the autoantibody-binding domain of

each of the two molecules is bound to the anti-TSHR autoantibody.

[0057] In some embodiments, the enhanced binding kinetics comprise an increase in the
rate of association, a decrease in the rate of disassociation, and/or a change in the equilibrium

dissociation constant.

[0058] In some embodiments, the enhanced binding kinetics produce an increase in avidity,
stability, strength, frequency, and/or duration of the binding between the immune complex and
FcyRIIB.

[0059] In some embodiments, the first and/or second Fc domain comprising one or more
mutated amino acid residues does not have increased binding affinity to FcyRI, FcyRIIA167H,
FcyRIIA167R, FcyRIIIA176F, FcyRIITA176V, FeyRIIIB, and/or FcRn relative to the
corresponding wild-type Fc domain. In some embodiments, the first and/or second Fc domain
comprising one or more mutated amino acid residues has decreased binding affinity to FcyRIL,
FcyRITA167H, FcyRIIA167R, FcyRIIIA176F, FecyRIIIA 176V, FcyRIIIB, and/or FcRn relative to
the corresponding wild-type Fc domain. In some embodiments, the first and/or second Fc

domain comprising one or more mutated amino acid residues has negligible or no binding
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affinity to FcyRI, FcyRITA167H, FcyRITA167R, FcyRIITA176F, FcyRIITA176V, FeyRIIIB,

and/or FcRn relative to the corresponding wild-type Fc domain.

[0060] In some embodiments, the enhanced binding kinetics comprises at least 10% greater
binding affinity of the immune complex to FcyRIIB. In some embodiments, the at least 10%
greater binding affinity comprises at least 15%, at least 20%, at least 25%, at least 30%, at least

35%, at least 40%, at least 45%, or at least 50% or greater binding affinity.

[0061] In some embodiments, the binding affinity comprises binding affinity to a cell line
(e.g., a CHO cell line) overexpressing FcyRIIB measured by flow cytometry. In some
embodiments, the immune complex preferentially binds to immune cells expressing FcyRIIB
over immune cells expressing FcyRITA. In some embodiments, the immune complex cross-links

FeyRIIB with a B cell receptor on a B cell.
BRIEF DESCRIPTION OF THE DRAWING

[0062] FIG. 1 shows a schematic of an exemplary molecule described herein for selective

depletion of autoantibodies targeted by an autoantibody-binding domain.
[0063] FIG. 2 shows an exemplary molecule format described herein.
[0064] FIG. 3 shows an exemplary molecule format described herein.
[0065] FIG. 4 shows an exemplary molecule format described herein.
[0066] FIG. 5 shows exemplary molecule formats described herein.

[0067] FIGs. 6A-B show results from a binding assay with anti-TSHR autoantibodies M22
and K1-70 as Fab fragments. FIG. 6A shows that M22 binds to TSHR260 variants 2P, 2P2R,
and 2P18S at pH 7.4 using single-cycle kinetics. FIG. 6A shows that K1-70 binds to TSHR260
variants 2P, 2P2R, and 2P1S at pH 7.4 using single-cycle kinetics.

[0068] FIG. 7 shows results from a binding assay with anti-TSHR autoantibodies M22, K 1-
70, CS-17, and K1-18 as full length IgGs. It shows that M22, K1-70, CS-17, and K1-18 bind to
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TSHR260 variant 2P2R fused with various Fc domains (Variant D3 and Variant E3) using multi-

cycle kinetics at pH 7.4.

[0069] FIG. 8A shows an exemplary mechanism by which anti-TSHR autoantibodies

stimulate cAMP production in a cell.

[0070] FIG. 8B shows results from a cAMP assay after addition of increasing concentration
of agonist (M22, K1-18 and TSH).

[0071] FIG. 9 shows results from a cAMP assay after administration of an exemplary
molecule (Variant D3) alone, with anti-TSHR autoantibodies (M22) or with TSH.

[0072] FIG. 10 shows results from a CAMP assay after administration of an exemplary
molecule (Variant D3) alone or with anti-TSHR autoantibodies (M22 or K1-18).

[0073] FIG. 11 shows results from a cAMP assay using healthy donor serum or patient
serum samples containing anti-TSHR autoantibodies with and without an exemplary molecule

(Variant D3).

[0074] FIGs. 12A-B show results from a cAMP assay where an exemplary molecule (Variant
D3) reduced TSHR-activity (measured via downstream cAMP activity) in individual patient
serum samples (FIG. 12A) and in pooled patient serum samples (FIG. 12B).

[0075] FIGs. 13A-D show some exemplary mechanisms of action of molecules described
herein that contain mutations in the Fc domain to increase affinity for FcyRIIB including
neutralization of autoantibodies (FIG. 13A), clearing of autoantibodies by targeting FcyRIIB
isoform 2 on liver sinusoidal endothelial cells (FIG. 13B), targeting pathogenic B cells
producing target autoantibodies (e.g., anti-TSHR autoantibodies), by targeting FcyRIIB isoform
1 to the B cell receptor (BCR), which leads to B cell apoptosis and inhibition (FIG. 13C), and
binding FcyRIIB on T cells and preventing T-cell activation (FIG. 13D).

[0076] FIGs. 14A-D show results from binding assays measuring binding activity of
Trastuzumab control (FIG. 14A), Variant B3 (FIG. 14B), Variant D3 (FIG. 14C), and Variant
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E3 (FIG. 14D) to activating receptor FcyRIIA167H when the exemplary molecules were

captured onto an SPR sensor chip and FcyR used as the analyte.

[0077] FIGs. 15A-D show results from binding assays measuring binding activity of
Trastuzumab control (FIG. 15A), Variant B3 (FIG. 15B), Variant D3 (FIG. 15C), and Variant
E3 (FIG. 15D) to activating receptor FcyRIIA167R when the exemplary molecules were

captured onto an SPR sensor chip and FcyR used as the analyte.

[0078] FIGs. 16A-D show results from binding assays measuring binding activity of
Trastuzumab control (FIG. 16A), Variant B3 (FIG. 16B), Variant D3 (FIG. 16C), and Variant
E3 (FIG. 16D) to inhibitory receptor FcyRIIB when the exemplary molecules were captured

onto an SPR sensor chip and FcyR used as the analyte.

[0079] FIGs. 17A-D show results from binding assays measuring binding activity of
Trastuzumab control (FIG. 17A), Variant B3 (FIG. 17B), Variant D3 (FIG. 17C), and Variant
E3 (FIG. 17D) to activating receptor FcyRIIA167H when His-Tagged FcyR was captured onto

SPR sensor chip and the exemplary molecule used as the analyte.

[0080] FIGs. 18A-D show results from binding assays measuring binding activity of
Trastuzumab control (FIG. 18A), Variant B3 (FIG. 18B), Variant D3 (FIG. 18C), and Variant
E3 (FIG. 18D) to activating receptor FcyRITA167R when His-Tagged FcyR was captured onto

SPR sensor chip and the exemplary molecule used as the analyte.

[0081] FIGs. 19A-D show results from binding assays measuring binding activity of
Trastuzumab control (FIG. 19A), Variant B3 (FIG. 19B), Variant D3 (FIG. 19C), and Variant
E3 (FIG. 19D) to inhibitory receptor FcyRIIB when His-Tagged FcyR was captured onto SPR

sensor chip and the exemplary molecule used as the analyte.

[0082] FIGs. 20A-B shows results from an ELISA showing binding of exemplary molecules
to Clq.

[0083] FIG. 21 shows results from a binding assay measuring binding of a TSHR
autoantibody (M22) to FcyRIIB expressing CHO cells when M22 was pre-complexed with
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exemplary molecules such that most M22 was bound to two molecules (when molecules were
added at a molar ratio molecule: M22 of “4:1”) compared to when M22 was predominantly
bound to one molecule (when molecules were added at a molar ratio of molecule: M22 of “1:17).
Results are also shown when 2B6, an anti-FcyRIIB blocking antibody, was included in the 4:1

experiment.

[0084] FIGs. 22A-B relate to FcyRIIB protein expression among various immune cell types.
FIG. 22A is adapted from Kerntke, et al., (2020) Frontiers in immunology. 11: 489401, which is
herein incorporated by reference and shows that B cells have high expression of FcyRIIB. FIG.
22B shows that immune complexes of M22 and an exemplary molecule bound most strongly to

B cells and unlabeled cells. Unlabeled cells represent cells that were negative for CD16, CD19,

CD56, and CD3 and therefore could not be categorized as monocytes, B cells, NK cells, or T

cells. Such cells may be non-classical monocytes or basophils.

[0085] FIGs. 23A-B show binding of M22 pre-complexed with exemplary molecules to
FeyRIIB-expressing cells: B cells (FIG. 23A) and monocytes (FIG. 23B). Results are also

shown when 2B6, an anti-FcyRIIB blocking antibody, was included in the experiment.

[0086] FIGs. 24A-B show binding of M22 pre-complexed with exemplary molecules to NK
cells (FIG. 24A) and unlabeled cells (FIG. 24B). Results are also shown when 2B6, an anti-
FcyRIIB blocking antibody, was included in the experiment.

[0087] FIG. 25 shows that Variant D3 does not bind strongly to CHO-FcyRIIB+ cells. In
contrast, Variant B3 binds to CHO-FcyRIIB+ cells at concentrations as low as 1nM. Binding of
Variant D3 to CHO-FcyRIIB+ cells was only evident at luM. Binding of Variant B3 and D3 is
fully blocked by 2B6, an anti-FcyRIIB blocking antibody.

[0088] FIG. 26 shows binding of exemplary molecules to B cells.

[0089] FIGs. 27A-B shows binding of exemplary molecules to both classical (CD14+) (FIG.
27A) and unlabeled cells (FIG. 27B). Unlabeled cells represent cells that were negative for
CD16, CD19, CD56, and CD3 and therefore could not be categorized as monocytes, B cells, NK

cells, or T cells. Such cells may be non-classical monocytes or basophils.
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[0090] FIGs. 28A-B show exemplary in vivo activity of exemplary molecules described
herein. FIG. 28A shows a dosing schematic of exemplary molecules in wildtype BALB/c mice
(M22 antibodies were administered 1 day prior to administration of an exemplary molecule).
FIGs. 28B-C show serum concentration of M22 antibodies (ng/mL) measured over time when

different exemplary molecules were administered at t=0.

[0091] FIGs. 29A-B show exemplary in vivo activity of exemplary molecules described
herein. FIG. 29A shows a dosing schematic of exemplary molecules in wildtype BALB/c mice
(M22 antibodies were administered 1 day prior to administration of an exemplary molecule).
FIGs. 29B-C show serum concentration of the exemplary molecules (“ASP”) (ng/mL) measured

over time when different exemplary molecules were administered at t=0.

[0092] FIGs. 30A-B show results from pK experiments measuring molecule (“ASP”)
concentration in serum (ng/mL) over time (FIG. 30A) and mean half-life of molecule, where
each point represents the median of 5 mice (wildtype BALB/c mice) and bars represent SEM
(FIG. 30B).

[0093] FIGs. 31A-C show exemplary in vivo activity of exemplary molecules described
herein. FIG. 31A shows a dosing schematic of exemplary molecules in B-hFcRn mice (mice that
contain a human FcRn gene) (M22 antibodies were administered 1 day prior to administration of
an exemplary molecule). FIGs. 31B-C show serum concentration of M22 antibodies (ng/mL)

measured over time when different exemplary molecules were administered at t=0.

[0094] FIGs. 32A-C show exemplary in vivo activity of exemplary molecules described
herein. FIG. 32A shows a dosing schematic of exemplary molecule in B-hFcRn mice (mice that
contain a human FcRn gene) (M22 antibodies were administered 1 day prior to administration of
an exemplary molecule). FIGs. 32B-C show serum concentration of the exemplary molecules
(“ASP”) (ng/mL) measured over time when different exemplary molecules were administered at

t=0.

[0095] FIGs. 33A-B show results from pK experiments measuring molecule (“ASP”)
concentration in serum (ng/mL) over time (FIG. 33A) and mean half-life of molecule, where

each point represents median of 5 mice (B-hFcRn) and bars represent SEM (FIG. 33B).
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[0096] FIGs. 34A-C show exemplary in vivo activity of exemplary molecules described
herein. FIG. 34A shows a dosing schematic of exemplary molecules in huFcyR-huFcRn mice
(mice that contain human FcRn and FcyR genes) (M22 antibodies were administered 1 day prior
to administration of an exemplary molecule). FIGs. 35B-C show serum concentration of M22
antibodies (ng/mL) measured over time when different exemplary molecules were administered

at t=0.

[0097] FIGs. 35A-C show exemplary in vivo activity of exemplary molecules described
herein. FIG. 35A shows a dosing schematic of exemplary molecule in huFcyR-huFcRn mice
(mice that contain a human FcRn and FcyR genes) (M22 antibodies were administered 1 day
prior to administration of an exemplary molecule). FIGs. 35B-C show serum concentration of
the exemplary molecules (“ASP”) (ng/mL) measured over time when different exemplary

molecules were administered at t=0.

[0098] FIGs. 36A-B show results from pK experiments measuring molecule (“ASP”)
concentration in serum (ng/mL) over time (FIG. 36A) and mean half-life of molecule, where
each point represents median of 5 mice (huFcyR-huFcRn mice) and bars represent SEM (FIG.
36B).

[0099] FIG. 37 shows exemplary results from an experiment studying immune complex
formation between an exemplary molecule (Variant D3) and M22 antibodies. M22 antibodies
and the exemplary molecule were mixed at various ratios and assessed via HPLC-SEC for

complex formation.

[0100] FIG. 38 shows exemplary results from an experiment studying immune complex
formation between an exemplary molecule and M22 antibodies. Patient sera samples were
incubated with fluorescently labeled molecule and molecules were shown to complex in 2:1 and

1:1 (molecule:autoantibody) complexes (represented by characteristic peaks).

[0101] FIGs. 39A-B show results from an ELISA assay measuring inflammatory cytokines
to assess immune response to exemplary molecules. FIG. 39A shows level of IL-6 secreted into

supernatant of human PBMCs cultured with exemplary molecules and M22 antibody. FIG. 39B
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shows level of MCP-1 secreted into supernatant of human PBMCs cultured with exemplary

molecules and M22 antibody.

[0102] FIGs. 40A-B show results from an experiment measuring activation of monocytes
(FIG. 40A) and NK cells (FIG. 40B) after being cultured with exemplary molecules and M22

antibodies.

[0103] FIGs. 41A-B show results from an experiment measuring activation of TH-P immune

cells cultured with exemplary molecule-M22 immune complexes (molecule:M22 ratio was 4:1).

[0104] FIG. 42 shows results from an experiment using AC-SINS (affinity-capture self-
interaction nanoparticle spectroscopy) to identify self-association propensity of exemplary

molecules.

[0105] FIGs. 43A-B show results from an experiment using DSC to measure thermal
stability of exemplar molecules Variant D3 (FIG. 43A) and Variant E3 (FIG. 43B).

[0106] FIG. 44 shows results of western blot analysis measuring phosphorylation of
FcyRIIB in B cells incubated with exemplary molecules, pre-complexed (4:1) with M22 or as a

free drug in the presence of activating anti-IgG/IgM F(ab)2 or anti-IgM F(ab)2.

[0107] FIG. 45 shows results from binding assays measuring binding activity of
Trastuzumab control, Variant G1, Variant G2, Variant G3, Variant G6, Variant G7, and Variant
(8 to activating receptor FCcyRIIA167R when molecules were captured onto an SPR sensor chip

and FcyR used as the analyte.

[0108] FIG. 46 shows results from binding assays measuring binding activity of Variant G9,
Variant G10, Variant G11, Variant G12, Variant G13, Variant G14, and Variant G4 to activating
receptor FcyRITA167R when molecules were captured onto an SPR sensor chip and FcyR used

as the analyte.

[0109] FIG. 47 shows results from binding assays measuring binding activity of

Trastuzumab control, Variant G1, Variant G2, Variant G3, Variant G6, Variant G7, and Variant
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G8 to activating receptor FcyRITA167H when molecules were captured onto an SPR sensor chip

and FcyR used as the analyte.

[0110] FIG. 48 shows results from binding assays measuring binding activity of Variant G9,
Variant G10, Variant G11, Variant G12, Variant G13, Variant G14, and Variant G4 to activating
receptor FcyRIIA167H when molecules were captured onto an SPR sensor chip and FcyR used

as the analyte.

[0111] FIG. 49 shows results from binding assays measuring binding activity of
Trastuzumab control, Variant G1, Variant G2, Variant G3, Variant G6, Variant G7, and Variant
(8 to inhibitory receptor FcyRIIB when molecules were captured onto an SPR sensor chip and

FcyR used as the analyte.

[0112] FIG. 50 shows results from binding assays measuring binding activity of Variant G9,
Variant G10, Variant G11, Variant G12, Variant G13, Variant G14, and Variant G4 to inhibitory
receptor FcyRIIB when molecules were captured onto an SPR sensor chip and FcyR used as the

analyte.

[0113] FIG. 51 shows a bar graph of mean fluorescence intensities (MFI) of Alexa Fluor
647-labeled M22 autoantibody detecting, by flow cytometry, binding of free molecules at
increasing concentrations to FcyRIIB ectopically expressed in a genetically-engineered CHO-K 1
cell line (CHO-FcyRIIB). Pre-treatment of CHO-FcyRIIB cells with anti-FcyRIIB blocking
antibody clone 2B6 at 10 ug/mL was used to evaluate FcyRIIB-dependent binding of exemplary
molecules. MFI values were calculated from live single cells. Each condition was assessed in

singlicate.

[0114] FIG. 52 shows flow cytometry half-offset histograms of Alexa Fluor 647-labeled
M22 autoantibody fluorescence signal representing detection of free molecule binding at
increasing concentrations to FcyRIIB ectopically expressed in a genetically-engineered CHO-K1
cell line (CHO-FcyRIIB). Pre-treatment of CHO-FcyRIIB cells with anti-FcyRIIB blocking
antibody clone 2B6 at 10 ug/mL was used to evaluate FcyRIIB-dependent binding of exemplary
molecules. Signal was calculated from live cell singlets. Each condition was assessed in

singlicate.
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[0115] FIG. 53 shows a bar graph of mean fluorescence intensities (MFI) of Alexa Fluor
647-labeled M22 autoantibody detecting, by flow cytometry, binding of free molecules at
increasing concentrations to FCYRIIA167R ectopically expressed in a genetically-engineered
CHO-K1 cell line (CHO-FcyRITA167R). Pre-treatment of CHO-FcyRIIA167R cells with anti-
FcyRITA blocking antibody clone IV.3 at 10 ng/mL was used to evaluate FcyRITA-dependent
binding of molecules. MFI values were calculated from live single cells. Each condition was

assessed in singlicate. Data represent n=2 biological replicates and mean + s.d.

[0116] FIG. 54 shows flow cytometry half-offset histograms of Alexa Fluor 647-labeled
M22 autoantibody fluorescence signal representing detection of free molecule binding at
increasing concentrations to FcyRITA167R ectopically expressed in a genetically-engineered
CHO-K1 cell line (CHO-FcyRIIA167R). Pre-treatment of CHO-FcyRIIA167R cells with anti-
FcyRITIA blocking antibody clone IV.3 at 10 ug/mL was used to evaluate FcyRIIA-dependent
binding of molecules. Signal was calculated from live cell singlets. Representative data from 1

of two independent experiments.

DEFINITIONS

[0117] In order for the present disclosure to be more readily understood, certain terms are
first defined below. Additional definitions for the following terms and other terms are set forth
throughout the specification. The publications and other reference materials referenced herein to
describe the background and to provide additional detail regarding its practice are hereby

incorporated by reference.

[0118] The articles “a” and “an” are used herein to refer to one or to more than one (7.e., to at
least one) of the grammatical object of the article. By way of example, “an element” means one

element or more than one element.

[0119]  Administration: As used herein, typically refers to the administration of a
composition to a subject or system. Those of ordinary skill in the art will be aware of a variety
of routes that may, in appropriate circumstances, be utilized for administration to a subject, for

example a human. For example, in some embodiments, administration may be ocular, oral,
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parenteral, topical, efc. In some particular embodiments, administration may be bronchial (e.g.,
by bronchial instillation), buccal, dermal (which may be or comprise, for example, one or more
of topical to the dermis, intradermal, interdermal, transdermal, efc.), enteral, intra-arterial,
intradermal, intragastric, intramedullary, intramuscular, intranasal, intraperitoneal, intrathecal,
intravenous, intraventricular, within a specific organ (e.g., intrahepatic), mucosal, nasal, oral,
rectal, subcutaneous, sublingual, topical, tracheal (e.g., by intratracheal instillation), vaginal,
vitreal, efc. In some particular embodiments, administration may be parenteral (e.g., by
intravenous injection). In some embodiments, administration may involve dosing that is
intermittent (e.g., a plurality of doses separated in time) and/or periodic (e.g., individual doses
separated by a common period of time) dosing. In some embodiments, administration may

involve continuous dosing (e.g., perfusion) for at least a selected period of time.

[0120]  Affinity: Asis known in the art, “affinity” is a measure of the tightness with which
two or more binding partners associate with one another (e.g., an antibody and target antigen).
Those skilled in the art are aware of a variety of assays that can be used to assess affinity, and
will furthermore be aware of appropriate controls for such assays. In some embodiments,
affinity is assessed in a quantitative assay. In some embodiments, affinity is assessed over a
plurality of concentrations (e.g., of one binding partner at a time). In some embodiments,
affinity is assessed in the presence of one or more potential competitor entities (e.g., that might
be present in a relevant — e.g., physiological — setting). In some embodiments, affinity is
assessed relative to a reference (e.g., that has a known affinity above a particular threshold — a
“positive control” reference — or that has a known affinity below a particular threshold — a
“negative control” reference”). In some embodiments, affinity may be assessed relative to a
contemporaneous reference. In some embodiments, affinity may be assessed relative to a
historical reference. Typically, when affinity is assessed relative to a reference, it is assessed

under comparable conditions.

[0121] Approximately or about: As used herein and as applied to one or more values of
interest, refers to a value that is similar to a stated reference value. In some embodiments, the
term “approximately” or “about” refers to a range of values that fall within 20% in either

direction (greater than or less than) of the stated reference value unless otherwise stated or
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otherwise evident from the context (except where such number would exceed 100% of a possible

reference value).

[0122]  Antibody: As used herein, refers to a polypeptide that includes canonical
immunoglobulin sequence elements sufficient to confer specific binding to a particular target
antigen. As is known in the art, intact antibodies as produced in nature are tetrameric agents
comprising two identical heavy chain polypeptides and two identical light chain polypeptides
that associate with each other into what is commonly referred to as a “Y-shaped” structure. Each
heavy chain comprises at least four domains — an amino-terminal variable (VH) domain (located
at the tips of the Y structure), followed by three constant domains: CHI1, CH2, and the carboxy-
terminal CH3 (located at the base of the Y’s stem). A short region, known as the “switch”,
connects the heavy chain variable and constant regions. The “hinge” connects CH2 and CH3
domains to the rest of the antibody. Two disulfide bonds in this hinge region connect the two
heavy chain polypeptides to one another in an intact antibody. Each light chain comprises two
domains — an amino-terminal variable (VL) domain, followed by a carboxy-terminal constant
(CL) domain, separated from one another by another “switch”. Intact antibody tetramers
comprise two heavy chain-light chain dimers in which the heavy and light chains are linked to
one another by a single disulfide bond; two other disulfide bonds connect the heavy chain hinge
regions to one another, so that the dimers are connected to one another and a tetramer is formed.
Naturally produced antibodies are also glycosylated, typically on the CH2 domain. Each domain
in a natural antibody has a structure characterized by an “immunoglobulin fold” formed from
two beta sheets (e.g., 3-, 4-, or 5-stranded sheets) packed against each other in a compressed
antiparallel beta barrel. Each variable domain contains three hypervariable loops known as
“complementarity determining regions” or “CDRs” (CDR1, CDR2, and CDR3) and four
somewhat invariant “framework” regions (FR1, FR2, FR3, and FR4). When natural antibodies
fold, the FR regions form the beta sheets that provide the structural framework for the domains,
and the CDR loop regions from both the heavy and light chains are brought together in three-
dimensional space so that they create a single hypervariable antigen binding site located at the tip
of the Y structure. The Fc region of naturally occurring antibodies is located at the bottom of the
Y structure and binds to elements of the complement system, and also to receptors on effector
cells, including, for example, effector cells that mediate cytotoxicity. Affinity and/or other
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binding attributes of Fc regions for Fc receptors can be modulated through glycosylation or other
modification. In some embodiments, antibodies produced and/or utilized in accordance with the
present disclosure include glycosylated Fc domains, including F¢ domains with modified or
engineered glycosylation. In some embodiments, any polypeptide or complex of polypeptides
that includes sufficient immunoglobulin domain sequences as found in natural antibodies can be
referred to and/or used as an “antibody”, whether such polypeptide is naturally produced (e.g.,
generated by an organism reacting to an antigen), or produced by recombinant engineering,
chemical synthesis, or other artificial system or methodology. In some embodiments, an
antibody is polyclonal. In some embodiments, an antibody is monoclonal. In some
embodiments, an antibody has constant region sequences that are characteristic of mouse, rabbit,
primate, or human antibodies. In some embodiments, antibody sequence elements are
humanized, primatized, chimeric, efc., as is known in the art. Moreover, the term “antibody”, as
used herein, can refer in appropriate embodiments (unless otherwise stated or clear from context)
to any of the art-known or developed constructs or formats for utilizing antibody structural and
functional features in alternative presentation. For example, in some embodiments, an antibody
utilized in accordance with the present disclosure is in a format selected from, but not limited to,
intact IgA, IgG, IgE or IgM antibodies; bi- or multi- specific antibodies; antibody fragments such
as is used herein in the broadest sense and encompasses various antibody structures (preferably
those fragments that exhibit the desired antigen-binding activity). For example, an antibody
described herein can be an immunoglobulin, heavy chain antibody, light chain antibody, LRR-
based antibody, or other protein scaffold with antibody-like properties, as well as any other
immunological binding moiety known in the art, including, e.g., a Fab, Fab’, Fab’2, Fab2, Fab3,
F(ab’)2, Fd, Fv, sdAb, scFv, SMIP, diabody, triabody, tetrabody, minibody, nanobody, maxibody,
tandab, DVD, BiTe, TandAb, or the like, or any combination thereof. The subunit structures and
three-dimensional configurations of different classes of antibodies are known in the art. In some
embodiments, an antibody may lack a covalent modification (e.g., attachment of a glycan) that it
would have if produced naturally. In some embodiments, an antibody may contain a covalent
modification, e.g., attachment of a glycan, a cargo moiety (e.g., a detectable moiety, a therapeutic

moiety, a catalytic moiety, efc.), or other pendant group (e.g., polyethylene glycol, efc.).
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[0123]  Antigen-binding domain: An “antigen-binding domain” refers to a portion of an
antibody that binds the antigen to which the intact antibody binds. An antigen-binding domain of
an antibody includes any naturally occurring, enzymatically obtainable, synthetic, or genetically
engineered polypeptide or glycoprotein that specifically binds an antigen to form a complex.
Exemplary antigen-binding domains include, but are not limited to, a Fab, Fab’, Fab’2, Fab2,
Fab3, F(ab’)2, Fd, Fv, sdAb, scFv, SMIP, diabody, triabody, tetrabody, minibody, nanobody,
maxibody, tandab, DVD, BiTe, TandAb, or the like, or any combination thereof. In some
embodiments, the antigen-binding domain of the antibodies described herein are scFvs. In some
embodiments, the antigen-binding domains of the antibodies described herein are VHH domains
only. As with full antibody molecules, antigen-binding domains may be mono-specific or
multispecific (e.g., bispecific). A multispecific antigen-binding domain of an antibody may
comprise at least two different variable domains, wherein each variable domain is capable of

specifically binding to a separate antigen or to a different epitope of the same antigen.

[0124] Antibody heavy chain: As used herein, refers to the larger of the two types of

polypeptide chains present in intact antibodies as produced in nature.

[012S5]  Antibody light chain: As used herein, refers to the smaller of the two types of

polypeptide chains present in intact antibodies as produced in nature.

[0126]  Synthetic antibody: As used herein, refers to an antibody that is generated using
recombinant DNA technology. The term should also be construed to mean an antibody which
has been generated by the synthesis of a DNA molecule encoding the antibody and which DNA
molecule expresses an antibody protein, or an amino acid sequence specifying the antibody,
wherein the DNA or amino acid sequence has been obtained using synthetic DNA or amino acid

sequence technology which is available and well known in the art.

[0127] Antigen: The term “antigen”, as used herein, refers to a molecule (e.g., a peptide, a
polypeptide or a polysaccharide) that elicits a specific immune response. Antigen-specific
immunological responses, also known as adaptive immune responses, are mediated by
lymphocytes (e.g., T cells, B cells, NK cells) that express antigen receptors (e.g., T cell receptors,

B cell receptors). In some embodiments, an antigen is a T cell antigen, and elicits a cellular
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immune response. In some embodiments, an antigen is a B cell antigen, and elicits a humoral
(i.e., antibody) response. In some embodiments, an antigen is both a T cell antigen and a B cell
antigen. As used herein, the term “antigen” encompasses both a full-length polypeptide as well
as a portion or immunogenic fragment of the polypeptide, and a peptide epitope within the
polypeptides (e.g., a peptide epitope bound by a Major Histocompatibility Complex (MHC)
molecule (e.g., MHC class I, or MHC class II)). In some embodiments, an antigen is an
autoantigen. In some embodiments, an antigen is tissue-specific or non-specific, e.g., identified

from a cell or tissue that is a target of an autoimmune response, or from a healthy cell or tissue.

[0128]  Autoantigen: An “autoantigen” as used herein refers to antigen that elicits an
autoimmune response. An autoantigen refers to an endogenous (self) antigen that is recognized
by an immune system as non-self, i.e., a foreign pathogen. An autoantigen may be a protein or
an immunogenic fragment of a protein, or complexes of proteins recognized by the immune

system of a subject suffering from or susceptible to an autoimmune disease.

[0129] Autoimmune disease: An “autoimmune disease” as used herein refers to an immune

response directed against an autoantigen or self-antigen.

[0130]  Associated: Two events or entities are “associated” with one another, as that term is
used herein, if the presence, level, degree, type and/or form of one is correlated with that of the
other. For example, a particular entity (e.g., polypeptide, genetic signature, metabolite, microbe,
efe.) 1s considered to be associated with a particular disease, disorder, or condition, if its
presence, level and/or form correlates with incidence of, susceptibility to, severity of, stage of,

efc. the disease, disorder, or condition (e.g., across a relevant population).

[0131] Binding domain: As used herein, refers to a moiety or entity that specifically binds to
a target moiety or entity. Typically, the interaction between a binding domain and its target is
non-covalent. In some embodiments, a binding domain may be or comprise a moiety or entity of
any chemical class including, for example, a carbohydrate, a lipid, a nucleic acid, a metal, a
polypeptide, a small molecule. In some embodiments, a binding domain may be or comprise a
polypeptide (or complex thereof). In some embodiments, a binding domain may be or comprise

a target-binding portion of an antibody agent, a cytokine, a ligand (e.g., a receptor ligand), a
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receptor, a toxin, etc. In some embodiments, a binding domain may be or comprise an aptamer.
In some embodiments, a binding domain may be or comprise a peptide nucleic acid (PNA). In
some embodiments, a binding domain may be a antigen (e.g., an autoantigen). In some

embodiments, a binding domain binds an antibody (i.e., a “target antibody”).

[0132] Effective amount: As used herein with reference to a dose of an agent, refers to a
dose that is adequate to prevent or treat a target disease or disorder in a subject. Amounts
effective for a therapeutic or prophylactic use will depend on, for example, the stage and severity
of the disease or disorder being treated, the age, weight, and general state of health of the subject,
and the judgment of the prescribing physician. The size of the dose will also be determined by
the agent selected, method of administration, timing and frequency of administration, the
existence, nature, and extent of any adverse side effects that might accompany the administration
of a particular agent, and the desired physiological effect. It will be appreciated by one of skill in
the art that various diseases or disorders could require prolonged treatment involving multiple
administrations, perhaps using the inventive molecules in each or various rounds of

administration.

[0133] Encoding: As used herein, “encoding” refers to the inherent property of specific
sequences of nucleotides in a polynucleotide, such as a gene, a cDNA, or an mRNA, to serve as
templates for synthesis of other polymers and macromolecules in biological processes having
either a defined sequence of nucleotides (i.e., IRNA, tRNA and mRNA) or a defined sequence of
amino acids and the biological properties resulting therefrom. Thus, a gene encodes a protein if
transcription and translation of mRNA corresponding to that gene produces the protein in a cell
or other biological system. Both the coding strand, the nucleotide sequence of which is identical
to the mRNA sequence and is usually provided in sequence listings, and the non-coding strand,
used as the template for transcription of a gene or cDNA, can be referred to as encoding the

protein or other product of that gene or cDNA.

[0134] Epitope: as used herein, refers to a moiety that is specifically recognized by an
immunoglobulin (e.g., antibody) binding component. In some embodiments, an epitope is
comprised of a plurality of chemical atoms or groups on an antigen. In some embodiments, such

chemical atoms or groups are surface-exposed when the antigen adopts a relevant three-
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dimensional conformation. In some embodiments, such chemical atoms or groups are physically
near to each other in space when the antigen adopts such a conformation. In some embodiments,
at least some such chemical atoms are groups are physically separated from one another when

the antigen adopts an alternative conformation (e.g., is linearized or denatured).

[0135] Expression: As used herein, the term “expression” of a nucleic acid sequence refers
to generation of any gene product from a nucleic acid sequence. In some embodiments, a gene
product can be a transcript. In some embodiments, a gene product can be a polypeptide. In
some embodiments, expression of a nucleic acid sequence involves one or more of the following:
(1) production of an RNA template from a DNA sequence (e.g., by transcription); (2) processing
of an RNA transcript (e.g., by splicing, editing, 5’ cap formation, and/or 3° end formation); (3)
translation of an RNA into a polypeptide or protein; and (4) post-translational modification of a

polypeptide or protein.

[0136] Fragment: As used herein, the terms “fragment” or “portion” refers to a structure that
includes a discrete portion of the whole, but lacks one or more moieties found in the whole
structure. In some embodiments, a fragment consists of such a discrete portion. In some
embodiments, a fragment consists of or comprises a characteristic structural element or moiety
found in the whole. In some embodiments, a nucleotide fragment comprises or consists of at
least3,4,5,6,7,8,9,10, 11,12, 13, 14, 15, 16, 17, 18, 19, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65,
70, 75, 80, 85, 90, 95, 100, 110, 120, 130, 140, 150, 160, 170, 180, 190, 200, 210, 220, 230, 240,
250, 275, 300, 3235, 350, 375, 400, 425, 450, 475, 500, or more monometric units (e.g., nucleic
acids) as found in the whole nucleotide. In some embodiments, a nucleotide fragment comprises
or consists of at least about 5%, 10%, 15%, 20%, 25%, 30%, 25%, 40%, 45%, 50%, 55%, 60%,
65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or more of the monomeric units
(e.g., nucleic acids) found in the whole nucleotide. In some embodiments, a polypeptide or
protein fragment comprises or consists of atleast 3,4, 5,6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17,
18, 19, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 110, 120, 130, 140, 150,
160, 170, 180, 190, 200, 210, 220, 230, 240, 250, 275, 300, 325, 350, 375, 400, 425, 450, 475,
500, or more monomeric units (e.g., amino acids) as found in the whole polypeptide or protein.

In some embodiments, a polypeptide or protein fragment comprises or consists of at least about
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5%, 10%, 15%, 20%, 25%, 30%, 25%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%,
90%, 95%, 96%, 97%, 98%, 99%, or more of the monomeric units (e.g., amino acids) found in
the whole polypeptide or protein. The whole material or entity may, in some embodiments, be

referred to as the “parent” of the fragment.

[0137] Identity: As used herein, the term “identity” refers to the overall relatedness
between polymeric molecules, e.g., between nucleic acid molecules (e.g., DNA molecules and/or
RNA molecules) and/or between polypeptide molecules. In some embodiments, polymeric
molecules are considered to be “substantially identical” to one another if their sequences are at
least 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, or
99% identical. Calculation of the percent identity of two nucleic acid or polypeptide sequences,
for example, can be performed by aligning the two sequences for optimal comparison purposes
(e.g., gaps can be introduced in one or both of a first and a second sequences for optimal
alignment and non-identical sequences can be disregarded for comparison purposes). In some
embodiments, the length of a sequence aligned for comparison purposes is at least 30%, at least
40%, at least 50%, at least 60%, at least 70%, at least 80%, at least 90%, at least 95%, or
substantially 100% of the length of a reference sequence. The nucleotides at corresponding
positions are then compared. When a position in the first sequence is occupied by the same
residue (e.g., nucleotide or amino acid) as the corresponding position in the second sequence,
then the molecules are identical at that position. 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 needs 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. For example, the
percent identity between two nucleotide sequences can be determined using the algorithm of
Meyers and Miller (CABIOS, 1989, 4: 11-17), which has been incorporated into the ALIGN
program (version 2.0). In some exemplary embodiments, nucleic acid sequence comparisons
made with the ALIGN program use a PAM120 weight residue table, a gap length penalty of 12
and a gap penalty of 4. The percent identity between two nucleotide sequences can,
alternatively, be determined using the GAP program in the GCG software package using an
NWSgapdna. CMP matrix.
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[0138] Human antibody: Asused herein, is intended to include antibodies having variable
and constant regions generated (or assembled) from human immunoglobulin sequences. In some
embodiments, antibodies (or antibody components) may be considered to be “human” even
though their amino acid sequences include residues or elements not encoded by human germline
immunoglobulin sequences (e.g., include sequence variations, for example that may (originally)
have been introduced by random or site-specific mutagenesis in vitro or by somatic mutation in

vivo), for example in one or more CDRs and in particular CDR3.

[0139] Immune cell: As used herein, refers to a cell that is involved in an immune response,
e.g., promotion of an immune response. Examples of immune cells include, but are not limited
to, T-lymphocytes, natural killer (NK) cells, macrophages, monocytes, dendritic cells,
neutrophils, eosinophils, mast cells, platelets, large granular lymphocytes, Langerhans’ cells,
plasma cells, or B-lymphocytes. A source of immune cells (e.g., T lymphocytes) can be obtained

from a subject.

[0140] Immune mediator: As used herein, the term “immune mediator” refers to any
molecule that affects the cells and processes involved in immune responses. Immune mediators

include cytokines, chemokines, soluble proteins, enzymes, and cell surface markers.

[0141] Immune response: As used herein, refers to a cellular and/or systemic response to an
antigen that occurs when an immune cell identifies an antigenic molecule as foreign and induces

the formation of antibodies and/or activates itself or other immune cells to remove the antigen.

[0142]  Immunoglobulin or Ig: As used herein, refers to a class of proteins that function as
antibodies. Antibodies expressed by B cells are sometimes referred to as a BCR (B cell receptor)
or antigen receptor. The five members included in this class of proteins are IgA, IgG, IgM, IgD,
and IgE. IgA is the primary antibody that is present in body secretions, such as saliva, tears,
breast milk, gastrointestinal secretions and mucus secretions of the respiratory and genitourinary
tracts. IgG is the most common circulating antibody. IgM is the main immunoglobulin
produced in the primary immune response in most subjects. It is the most efficient
immunoglobulin in agglutination, complement fixation, and other antibody responses, and is

important in defense against bacteria and viruses. IgD is an immunoglobulin that has no known

-67 -



WO 2025/030000 PCT/US2024/040515

antibody function, but may serve as an antigen receptor. IgE is an immunoglobulin that mediates
immediate hypersensitivity by causing release of mediators from mast cells and basophils upon

exposure to allergen.

[0143] Improved, increased or reduced: As used herein, the terms “improved”, “increased”
or “reduced”, or grammatically comparable comparative terms, indicate values that are relative
to a comparable reference measurement. For example, in some embodiments, an assessed value
achieved with an agent of interest may be “improved” relative to that obtained with a comparable
reference agent. Alternatively or additionally, in some embodiments, an assessed value achieved
in a subject or system of interest may be “improved” relative to that obtained in the same subject
or system under different conditions (e.g., prior to or after an event such as administration of an
agent of interest), or in a different, comparable subject (e.g., in a comparable subject or system
that differs from the subject or system of interest in presence of one or more indicators of a
particular disease, disorder or condition of interest, or in prior exposure to a condition or agent,
efc.). In some embodiments, comparative terms refer to statistically relevant differences (e.g.,
that are of a prevalence and/or magnitude sufficient to achieve statistical relevance). Those
skilled in the art will be aware, or will readily be able to determine, in a given context, a degree
and/or prevalence of difference that is required or sufficient to achieve such statistical

significance.

[0144] Isolated: As used herein, refers to something altered or removed from the natural
state. For example, a nucleic acid or a polypeptide naturally present in a living animal is not
“isolated,” but the same nucleic acid or polypeptide partially or completely separated from the
coexisting materials of its natural state is “isolated.” An isolated nucleic acid or polypeptide can
exist in substantially purified form, or can exist in a non-native environment such as, for

example, a host cell.

[0145]  Kbp: As used herein, refers to the dissociation constant of a binding agent (e.g., an
antibody or binding component thereof) from a complex with its partner (e.g., the epitope to

which the antibody or binding component thereof binds).
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[0146] K.g Asused herein, refers to the off rate constant for dissociation of a binding agent
(e.g., an antibody or binding component thereof) from a complex with its partner (e.g., the

epitope to which the antibody or binding component thereof binds).

[0147] Kon: As used herein, refers to the on rate constant for association of a binding agent
(e.g., an antibody or binding component thereof) with its partner (e.g., the epitope to which the

antibody or binding component thereof binds).

[0148] Modulating: As used herein the term “modulating,” refers to mediating a detectable
increase or decrease in the level of a response and/or a change in the nature of a response in a
subject compared with the level and/or nature of a response in the subject in the absence of a
treatment, and/or compared with the level and/or nature of a response in an otherwise identical
but untreated subject. The term encompasses perturbing and/or affecting a native signal or

response thereby mediating a beneficial therapeutic response in a subject, preferably, a human.

[0149] Nucleic acid: As used herein, refers to a polymer of at least three nucleotides. In
some embodiments, a nucleic acid comprises DNA. In some embodiments, a nucleic acid
comprises RNA. In some embodiments, a nucleic acid is single stranded. In some
embodiments, a nucleic acid is double stranded. In some embodiments, a nucleic acid comprises
both single and double stranded portions. In some embodiments, a nucleic acid comprises a
backbone that comprises one or more phosphodiester linkages. In some embodiments, a nucleic
acid comprises a backbone that comprises both phosphodiester and non-phosphodiester linkages.
For example, in some embodiments, a nucleic acid may comprise a backbone that comprises one
or more phosphorothioate or 5°-N-phosphoramidite linkages and/or one or more peptide bonds,
e.g., as in a “peptide nucleic acid”. In some embodiments, a nucleic acid comprises one or more,
or all, natural residues (e.g., adenine, cytosine, deoxyadenosine, deoxycytidine, deoxyguanosine,
deoxythymidine, guanine, thymine, uracil). In some embodiments, a nucleic acid comprises one
or more, or all, non-natural residues. In some embodiments, a non-natural residue comprises a
nucleoside analog (e.g., 2-aminoadenosine, 2-thiothymidine, inosine, pyrrolo-pyrimidine, 3 -
methyl adenosine, 5-methylcytidine, C-5 propynyl-cytidine, C-5 propynyl-uridine, 2-
aminoadenosine, C5-bromouridine, C5-fluorouridine, C5-iodouridine, C5-propynyl-uridine, C5 -
propynyl-cytidine, C5-methylcytidine, 2-aminoadenosine, 7-deazaadenosine, 7-deazaguanosine,
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8-oxoadenosine, 8-oxoguanosine, 0(6)-methylguanine, 2-thiocytidine, methylated bases,
intercalated bases, and combinations thereof). In some embodiments, a non-natural residue
comprises one or more modified sugars (e.g., 2’-fluororibose, ribose, 2’-deoxyribose, arabinose,
and hexose) as compared to those in natural residues. In some embodiments, a nucleic acid has a
nucleotide sequence that encodes a functional gene product such as an RNA or polypeptide. In
some embodiments, a nucleic acid has a nucleotide sequence that comprises one or more introns.
In some embodiments, a nucleic acid may be prepared by isolation from a natural source,
enzymatic synthesis (e.g., by polymerization based on a complementary template, e.g., in vivo or
in vitro, reproduction in a recombinant cell or system, or chemical synthesis. In some
embodiments, a nucleic acid is at least 3, 4, 5, 6, 7, 8, 9, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60,
65, 70, 75, 80, 85, 90, 95, 100, 110, 120, 130, 140, 150, 160, 170, 180, 190, 20, 225, 250, 275,
300, 325, 350, 375, 400, 425, 450, 475, 500, 600, 700, 800, 900, 1000, 1500, 2000, 2500, 3000,
3500, 4000, 4500, 5000 or more residues long.

[0150] Operably linked: As used herein, refers to functional linkage between, for example, a
regulatory sequence and a heterologous nucleic acid sequence resulting in expression of the
latter. For example, a first nucleic acid sequence is operably linked with a second nucleic acid
sequence when the first nucleic acid sequence is placed in a functional relationship with the
second nucleic acid sequence. For instance, a promoter is operably linked to a coding sequence
if the promoter affects the transcription or expression of the coding sequence. Generally,
operably linked DNA sequences are contiguous and, where necessary to join two protein coding

regions, in the same reading frame.

[0151] Pharmaceutical composition: As used herein, refers to an active agent, formulated
together with one or more pharmaceutically acceptable carriers. In some embodiments, an active
agent of interest is present in unit dose amount appropriate for administration in a therapeutic
regimen that shows a statistically significant probability of achieving a predetermined
therapeutic effect when administered to a relevant population. In some embodiments,
pharmaceutical compositions may be specially formulated for administration in solid or liquid
form, including those adapted for the following: oral administration, for example, drenches

(aqueous or non-aqueous solutions or suspensions), tablets, e.g., those targeted for buccal,
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sublingual, and systemic absorption, boluses, powders, granules, pastes for application to the
tongue; parenteral administration, for example, by subcutaneous, intramuscular, intravenous or
epidural injection as, for example, a sterile solution or suspension, or sustained-release
formulation; topical application, for example, as a cream, ointment, or a controlled-release patch
or spray applied to the skin, lungs, or oral cavity; intravaginally or intrarectally, for example, as a
pessary, cream, or foam; sublingually; ocularly; transdermally; or nasally, pulmonary, and to

other mucosal surfaces.

[0152] Polynucleotide: As used herein, refers to a chain of nucleotides. Furthermore,
nucleic acids are polymers of nucleotides. Thus, nucleic acids and polynucleotides as used
herein are interchangeable. One skilled in the art has the general knowledge that nucleic acids
are polynucleotides, which can be hydrolyzed into the monomeric “nucleotides.” The
monomeric nucleotides can be hydrolyzed into nucleosides. As used herein polynucleotides
include, but are not limited to, all nucleic acid sequences which are obtained by any means
available in the art, including, without limitation, recombinant means, 7.e., the cloning of nucleic
acid sequences from a recombinant library or a cell genome, using ordinary cloning technology

and PCR, and the like, and by synthetic means.

[0153] Protein: As used herein, refers to a polypeptide (i.e., a string of at least two amino
acids linked to one another by peptide bonds). Thus, proteins and polypeptides as used herein
are interchangeable. Proteins may include moieties other than amino acids (e.g., may be
glycoproteins, proteoglycans, efc.) and/or may be otherwise processed or modified. Those of
ordinary skill in the art will appreciate that a “protein” can be a complete polypeptide as
produced by a cell (with or without a signal sequence), or can be a characteristic portion thereof.
Those of ordinary skill will appreciate that a protein can sometimes include more than one
polypeptide, for example linked by one or more disulfide bonds or associated by other covalent
or non-covalent means. Polypeptides may contain L-amino acids, D-amino acids, or both and
may contain any of a variety of amino acid modifications or analogs known in the art. Useful
modifications include, e.g., terminal acetylation, amidation, methylation, efc. In some
embodiments, proteins may comprise natural amino acids, non-natural amino acids, synthetic

amino acids, and combinations thereof. The term “peptide” is generally used to refer to a
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polypeptide having a length of less than about 100 amino acids, less than about 50 amino acids,
less than 20 amino acids, or less than 10 amino acids. In some embodiments, proteins are
antibodies, antibody fragments, biologically active portions thereof, and/or characteristic

portions thereof.

[0154] Specifically binds: As used herein, the term “specifically binds,” with respect to an
antigen-binding domain, such as those found in an antibody, refers to an antigen-binding domain
which recognizes a specific antigen, but does not substantially recognize or bind other molecules
in a sample. For example, an antigen-binding domain that specifically binds to an antigen from
one species may also bind to that antigen from one or more other species. But, such cross-
species reactivity does not itself alter the classification of an antigen-binding domain as specific.
In another example, an antigen-binding domain that specifically binds to an antigen may also
bind to different allelic forms of the antigen. However, such cross reactivity does not itself alter
the classification of an antigen-binding domain as specific. In some instances, the terms
“specific binding” or “specifically binding,” can be used in reference to the interaction of an
antigen binding domain with a second chemical species, to mean that the interaction is dependent
upon the presence of a particular structure (e.g., an antigenic determinant or epitope) on the
chemical species; for example, an antigen binding domain recognizes and binds to a specific
protein structure rather than to proteins generally. If an antigen binding domain is specific for
epitope “A”, the presence of a molecule containing epitope A (or free, unlabeled A), in a reaction
containing labeled “A” and the antigen binding domain, will reduce the amount of labeled A

bound to the antigen binding domain.

[0155] Subject: As used herein, refers to an organism, for example, a mammal (e.g., a
human, a non-human mammal, a non-human primate, a primate, a laboratory animal, a mouse, a
rat, a hamster, a gerbil, a cat, or a dog). In some embodiments a human subject is an adult,
adolescent, or pediatric subject. In some embodiments, a subject is suffering from a disease,
disorder or condition, e.g., a disease, disorder, or condition that can be treated as provided herein,
e.g., a an autoimmune disease. In some embodiments, a subject is susceptible to a disease,
disorder, or condition; in some embodiments, a susceptible subject is predisposed to and/or

shows an increased risk (as compared to the average risk observed in a reference subject or
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population) of developing the disease, disorder, or condition. In some embodiments, a subject
displays one or more symptoms of a disease, disorder, or condition. In some embodiments, a
subject does not display a particular symptom (e.g., clinical manifestation of disease) or
characteristic of a disease, disorder, or condition. In some embodiments, a subject does not
display any symptom or characteristic of a disease, disorder, or condition. In some
embodiments, a subject is a patient. In some embodiments, a subject is an individual to whom

diagnosis and/or therapy is and/or has been administered.

[0156] Target: As used herein, refers to a cell, tissue, organ, or site within the body that is
the subject of provided methods, systems, and/or compositions, for example, a cell, tissue, organ
or site within a body that is in need of treatment or is preferentially bound by, for example, a

molecule described herein.

[0157] Treat: As used herein, the term “treat,” “treatment,” or “treating” refers to partial or
complete alleviation, amelioration, delay of onset of, inhibition, prevention, relief, and/or
reduction in incidence and/or severity of one or more symptoms or features of a disease,
disorder, and/or condition. In some embodiments, treatment may be administered to a subject
who does not exhibit signs or features of a disease, disorder, and/or condition (e.g., may be
prophylactic). In some embodiments, treatment may be administered to a subject who exhibits
only early or mild signs or features of the disease, disorder, and/or condition, for example for the
purpose of decreasing the risk of developing pathology associated with the disease, disorder,
and/or condition. In some embodiments, treatment may be administered to a subject who
exhibits established, severe, and/or late-stage signs of the disease, disorder, or condition. As

used herein, a “therapeutic” is any agent used to treat a subject.

[0158] Vector: As used herein, the term “vector” refers to a composition of matter that
comprises an isolated nucleic acid and which can be used to deliver the isolated nucleic acid to
the interior of a cell. Numerous vectors are known in the art including, but not limited to, linear
polynucleotides, polynucleotides associated with ionic or amphiphilic compounds, plasmids, and
viruses. Thus, the term “vector” includes an autonomously replicating plasmid or a virus. The
term should also be construed to include non-plasmid and non-viral components which facilitate

transfer of nucleic acid into cells, such as, for example, polylysine compounds, liposomes, and
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the like. Examples of viral vectors include, but are not limited to, adenoviral vectors, adeno-

associated virus vectors, retroviral vectors, lentiviral vectors, and the like.

[0159] Throughout this disclosure, various aspects can be presented in a range format. It
should be understood that the description in range format is merely for convenience and brevity
and should not be construed as an inflexible limitation on scope. Accordingly, the description of
a range should be considered to have specifically disclosed all the possible subranges as well as
individual numerical values within that range. For example, description of a range such as from
1 to 6 should be considered to have specifically disclosed subranges such as from 1 to 3, from 1
to 4, from 1 to 5, from 2 to 4, from 2 to 6, from 3 to 6 efc., as well as individual numbers within
that range, for example, 1, 2,2.7, 3, 4, 5, 5.3, and 6. This applies regardless of the breadth of the

range.
DETAILED DESCRIPTION

[0160] Certain autoimmune diseases are driven by autoantibodies that mount an immune
response to self-antigens (7.e., autoantigens). Despite the identification of certain autoantibody-
antigen pairs and their implication in autoimmune diseases (e.g., TSHR and Graves’ Disease),
many are poorly controlled with current treatments. Current standards of care involve tamping
down the autoimmune response by inhibiting or depleting complete immune components or cell
populations, including those essential for a healthy immune response to foreign pathogens.
Current treatments include glucocorticoids, antibodies that target plasma cells, antibodies that
target FcRn “FcRn inhibitors”, and plasmapheresis. FcRn inhibitors result in pan IgG depletion,

and often an incomplete depletion of autoantibodies.

[0161] The present disclosure encompasses molecules for selectively depleting
autoantibodies (i.e., anti-TSHR autoantibodies), to treat autoimmune diseases (e.g., Graves’
Disease and Thyroid Eye Disease). Molecules described herein in some embodiments include a
first polypeptide comprising a first Fc domain and an autoantibody-binding domain that binds to
autoantibodies (7.e., anti-TSHR autoantibodies); and a second polypeptide comprising a second
Fc domain; wherein the first Fc domain and the second Fc domain form a homodimer or

heterodimer of the first polypeptide and the second polypeptide. In some embodiments, the
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second polypeptide further comprises an autoantibody-binding domain that binds to
autoantibodies (7.e., anti-TSHR autoantibodies). In some embodiments, the autoantibody-
binding domains in the first and second polypeptides are identical and the molecule is a
homodimer. In some embodiments, the autoantibody-binding domains in the first and second
polypeptides are different and the molecule is a heterodimer. In some embodiments, the second
polypeptide does not further comprise an autoantibody-binding domain that binds to

autoantibodies (7.e., anti-TSHR autoantibodies) and the molecule is a heterodimer.

[0162] The disclosure provides, among other things, molecules that selectively target and
deplete autoantibodies, for example, by targeting them to internalizing receptors which bind to
and internalize the complex into a cell for [ysosomal degradation. In some embodiments, the
autoantibody-binding domain comprises an autoantigen. For example, if the particular
autoantibodies to be targeted are anti-TSHR autoantibodies (e.g., for treatment of Graves’
Disease and Thyroid Eye Disease), an autoantigen domain may comprise a TSHR autoantigen
domain. In addition to including an autoantibody-binding domain, a molecule may also include
in its first and/or second Fc domains, a modification that increases its binding to an internalizing
receptor or endocytic receptor on a cell surface (e.g., that internalizes its ligands and targets them
to the lysosome). In some embodiments, a molecule may include an antigen-binding domain that
binds to an internalizing receptor or endocytic receptor on a cell surface (e.g., that internalizes its

ligands and targets them to the lysosome).

Graves’ Disease, Thyroid Eye Disease and TSHR

[0163] In some embodiments, molecules described herein may be used for the treatment of
Graves’ Disease, Thyroid Eye Disease, and other autoimmune diseases implicated by
autoantibodies that target thyroid stimulating hormone receptor (TSHR) by including an
autoantibody binding domain that comprises a TSHR autoantigen domain, or a fragment or

variant thereof.

[0164] Graves’ Disease is an autoimmune thyroid disorder caused by antibodies stimulating
thyrotropin or thyroid-stimulating hormone (TSH) receptor (TSHR) localized on thyroid follicle
cells or thyrocytes. These antibodies may bind to TSH receptors in retroorbital tissues and lead
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to Graves’ Orbitopathy or thyroid eye disease (see Burch and Cooper, JAMA 314(23): 2544
(2015)). As such, stimulating thyrotropin receptor antibodies are the main cause of Graves’

Disease and GO, and are an important measurement in diagnosis and predicting clinical severity.

[0165] Graves’ Disease is prevalent, affecting 20-30 per 100,000 people (see Burch and
Cooper, JAMA 314(23): 2544 (2015)). Graves’ Disease is largely seen in women. About 3% of
all women and 0.5% of men will develop Graves’ Disease during their lifetime, and
approximately 25-50% of those with Graves’ Disease develop Graves’ Orbitopathy (GO) (see
Burch and Cooper, JAMA 314(23): 2544 (2015); and George et al., Front Endocrinol, 11: 629925
(2021), which are herein incorporated by reference in their entirety). Current treatments for

Graves’ Disease and GO aim to reduce symptoms but do not target the root cause of the disease.

[0166] Thyrotropin receptor or thyroid stimulating hormone receptor (TSHR) is the main
autoantigen that causes Graves’ hyperthyroidism and related eye diseases (Graves’ Orbitopathy
or Thyroid Eye Disease). TSHR peptides are recognized by the immune system through
ingestion and are displayed on antigen-presenting cells (APCs) through MHC class II. T-helper
cells recognize the TSHR autoantigen domain, by binding to its fragments on the APCs. The T-
helper cell is activated and binds to a B cell, causing the B cell to mature into a TSHR antibody-
secreting plasma cell via inflammatory cytokines interleukin IT and gamma interferon. The
synthesized TSHR antibodies bind to the TSH-R expressed by thyrocytes and orbital target cells
(fibroblasts, pre-adipocytes). This activates pathways such as Gas adenylyl cyclase (AC)
pathway and stimulates protein kinase A, inducing gene activation through the cAMP responsive
element binding (CREB) protein. Additional pathways including the Gaq protein kinase C
(PKC) pathway are also activated, leading to activation of protein kinase B (Akt) and induction
of the mammalian target of rapamycin (mTOR). This induction of gene expression leads to
differentiation into pre-adipocytes and synthesis of glycosaminoglycans in the orbital space and
can cause edema and later fibrosis, which are the clinical phenotype of thyroid eye disease (see
George et al., Front Endocrinol, 11: 629925 (2021); and Hansen et al., International Journal of
Molecular Sciences 24.7: 6835 (2023)).

[0167] Graves’ Disease can be diagnosed through clinical features, high levels of thyroxine

(T4) and triiodothyronine (T3), and undetectable levels of TSH. Level of TSHR antibodies is
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also an important indicator (see Burch and Cooper, JAMA 314(23): 2544 (2015)). The standard
of care for treating hyperthyroidism due to Graves’ Disease includes antithyroid drugs to
normalize thyroid hormone production, destruction of the thyroid using RAI, or surgical removal
of the thyroid (see Burch and Cooper, JAMA 314(23): 2544 (2015)). However, these therapies

do not target the stimulating TSHR antibodies, which implicate the disease.

[0168] Thyroid Eye Disease (also called Graves’ Orbitopathy) manifests as a protrusion of
the eyes, upper lid retraction, diplopia, and irritation of the periorbital tissue and conjunctiva (see
George et al., Front Endocrinol, 11: 629925 (2021)). As most patients with Graves’ Disease
have hyperthyroidism, characteristic symptoms of patients with Graves’ Disease include

palpitations, tremulousness, heat intolerance, weight loss, and anxiety.

[0169] Other recently developed treatments for Graves’ Disease and other autoimmune
diseases involving pathogenic plasma cells producing autoantibodies include antibodies that
target B cell/plasma cell markers such as anti-CD20 antibodies (e.g., Rituximab), anti-CD19
antibodies, anti-CD38 antibodies (e.g., Daratumumab), FcRn inhibitors, and plasmapheresis.
Such strategies, however, target all B cells or plasma cells, rather than the cells producing
pathogenic autoantibodies. In the case of CD38, targeting such target also depletes other CD38+
cells including monocytes, T cells and NK cells. FcRn inhibitors result in pan IgG depletion, and

often incomplete depletion of autoantibodies.

[0170] The present disclosure recognizes that further selectively can be introduced in order
to preserve essential immunity and increase efficacy of, e.g., antibodies that target foreign
pathogens such as viral antigens. Molecules described herein include a further selectivity to
target autoantibodies that implicate autoimmune disease. This strategy includes, in some
embodiments, utilizing a TSHR autoantigen domain, or a fragment or variant thereof, for
targeted destruction of anti-TSHR autoantibodies, thus removing the autoimmune response that

implicates Graves’ Disease and Thyroid Eye Disease.

-77 -



WO 2025/030000 PCT/US2024/040515

Exemplary Molecules

[0171] The present disclosure provides molecules for selectively depleting and/ neutralizing
autoantibodies (i.e., anti-TSHR autoantibodies), to treat autoimmune diseases (e.g., Graves’
Disease). Molecules described herein in some embodiments include a first polypeptide
comprising a first Fc domain and an autoantibody-binding domain that binds to autoantibodies
(i.e., anti-TSHR autoantibodies); and a second polypeptide comprising a second Fc¢ domain;
wherein the first Fc domain and the second F¢ domain form a homodimer or heterodimer of the
first polypeptide and the second polypeptide. In some embodiments, the second polypeptide
further comprises an autoantibody-binding domain that binds to anti-TSHR autoantibodies and
the molecule is a homodimer. In some embodiments, the second polypeptide further comprises
an autoantibody-binding domain that binds to anti-TSHR autoantibodies and the molecule is a
heterodimer. In some embodiments, the second polypeptide does not comprise an autoantibody-

binding domain that binds to anti-TSHR autoantibodies and the molecule is a heterodimer.

[0172] In some embodiments, the first and/or second polypeptide further comprises an

antigen-binding domain (e.g., a Fab domain).

[0173] In some embodiments, a first and second polypeptide of a molecule described herein
can be in the form of a fusion protein. In some embodiments, a first and second polypeptide of a

molecule described herein can be in the form of a chemically conjugated molecule.

[0174] In some embodiments, the first and/or second Fc domain comprises one or more
mutated amino acid residues and has increased binding affinity to an internalizing receptor (e.g.,

FcyRIIB) relative to a corresponding wild-type Fc domain.

[0175] In some embodiments, upon binding of one or two molecules to an autoantibody (.e.,
anti-TSHR autoantibody), an immune complex is formed. In some embodiments, immune
complexes formed with one molecule described herein and an autoantibody (i.e., anti-TSHR
autoantibody) have enhanced binding kinetics with FcyRIIB relative to an immune complex that
comprises the autoantibody (i7.e., anti-TSHR autoantibody) bound to one corresponding molecule
with wild-type Fc domains. In some embodiments, immune complexes formed with two

molecules described herein and an autoantibody (i.e., anti-TSHR autoantibody) have enhanced
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binding kinetics with FcyRIIB relative to an immune complex that comprises the autoantibody
(i.e., anti-TSHR autoantibody) bound to two corresponding molecules with wild-type Fc

domains. Such enhanced binding kinetics increases clearance of the immune complex.

Autoantibody-binding domain

[0176] The present disclosure provides molecules that include an autoantibody-binding
domain. An autoantibody-binding domain may include any domain that binds to autoantibodies
that drive an autoimmune disease (e.g., anti-TSHR antibodies). In some embodiments, the
autoantibody-binding domain comprises an autoantigen, or a fragment or variant thereof (e.g., a
TSHR autoantigen domain, or fragment or variant thereof). In some embodiments, the
autoantibody-binding domain comprises a binding domain that targets any portion or region or
epitope on an autoantibody. In some embodiments, the autoantibody-binding domain comprises
a Fab domain, scFv domain, VHH, Fc domain, peptide sequence, mimotope, and/or any part of

an autoantigen domain that the autoantibody targets.

[0177] In some embodiments, the autoantibody-binding domain described herein prevents
binding of an autoantibody to its cognate autoantigen (e.g., autoantibodies to TSHR

autoantigens).

Autoantigens

[0178] In some embodiments a molecule comprises an autoantibody-binding domain that
comprises an autoantigen, or a fragment or variant thereof. Such autoantigen domains target
autoantibodies that are implicated in various autoimmune diseases. For example, a TSHR
autoantigen domain (or a fragment or variant thereof) may be used in a molecule in order to
target anti-TSHR autoantibodies that are known to cause autoimmune diseases such as Graves’

Disease and Thyroid Eye Disease.

[0179] TSHR belongs to a family of leucine-rich repeat-containing class A G-protein coupled
receptors including follicle-stimulating hormone. The first 21 amino acids (as shown in SEQ ID
NO: 9) is a signal peptide, which is ultimately cleaved. The remaining amino acid sequence

include an N-terminal leucine-rich repeat domain (LRD, amino acids 22-281), a hinge or
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cleavage domain (CD, amino acids 282-409) and a transmembrane domain (TMD, amino acids
410-764). TSHR stimulating autoantibodies, responsible for Graves’ Disease and
hyperthyroidism, bind to the LRD (see Miller-Gallacher et al., Journal of Molecular
Endocrinology 62(3): 117 (2019), which is herein incorporated by reference in its entirety).

[0180] In some embodiments, an autoantigen domain includes a thyroid stimulating hormone
receptor (TSHR), or a fragment or variant thereof. In some embodiments, a TSHR autoantigen
domain comprises a fragment or variant of SEQ ID NO: 9. In some embodiments, a TSHR
autoantigen domain comprises a TSHR leucine-rich repeat domain, corresponding to amino acids
22-260 of SEQ ID NO: 9 or “TSHR260” as represented in SEQ ID NO: 1. Such a domain is
known to interact with certain stimulating antibodies, including an autoantibody known as M22
(see Miller-Gallacher et al., Journal of Molecular Endocrinology 62(3): 117-128 (2019)). Such
domains are also known to interact with antagonistic antibodies such as K1-70 (see Miller-
Gallacher et al., Journal of Molecular Endocrinology 62(3): 117-128 (2019)). In some
embodiments, a TSHR autoantigen domain comprises a fragment of TSHR that corresponds to
amino acids 22-289 of SEQ ID NO: 9 (human wildtype TSHR) or “TSHR289” as represented in
SEQ ID NO: 5. In some embodiments, an autoantigen domain comprises an amino acid
sequence that is at least 90% identical to the amino acid sequence SEQ ID NO: 1 or SEQ ID NO:
5, or a fragment thereof. In some embodiments, an autoantigen domain comprises the amino

acid sequence of SEQ ID NO: 1 or SEQ ID NO: 5, or a fragment thereof.

[0181] In some embodiments, a TSHR autoantigen domain comprises one or more mutations
that increase stability while preserving binding of stimulating anti-TSHR autoantibodies (e.g.,
M22) or TSH-blocking anti-TSHR autoantibodies (e.g., K1-70). Certain mutations introduced in
TSHR260 have been shown to produce a TSHR260 mutant approximately 900 times more
thermostable than wildtype TSHR and TSHR260 (see Miller-Gallacher et al., Journal of
Molecular Endocrinology 62(3): 117-128 (2019)).

[0182] In some embodiments, an autoantigen domain comprises a human TSHR autoantigen
domain variant that includes one or more of the following mutations relative to the amino acid
sequence of SEQ ID NO: 1 or SEQ ID NO: 5: R112P, D143P, V169R, 1253R, H63S, or any

combination thereof. In some embodiments, an autoantigen domain comprises a human TSHR
- 80 -



WO 2025/030000 PCT/US2024/040515

autoantigen domain variant that includes the following mutations relative to the amino acid
sequence of SEQ ID NO: 1 or SEQ ID NO: 5: R112P and D143P (see e.g., SEQ ID NOs: 2 and
6). In some embodiments, an autoantigen domain comprises a human TSHR autoantigen domain
variant that includes the following mutations relative to the amino acid sequence of SEQ ID NO:
1 or SEQ ID NO: 5: R112P, D143P, V169R, and 1253R (see e.g., SEQ ID NOs: 3 and 7). In
some embodiments, an autoantigen domain comprises a human TSHR autoantigen domain
variant that includes the following mutations relative to the amino acid sequence of SEQ ID NO:

1 or SEQ ID NO: 5: R112P, D143P, and H63S (see e.g., SEQ ID NOs: 4 and 8).

[0183] In some embodiments, an autoantigen domain comprises a human TSHR autoantigen
domain variant that includes one or more of the following mutations relative to the amino acid
sequence of SEQ ID NO: 1 or SEQ ID NO: 5: S94, G194P, K218P, V87P, G137P, G188P, or any
combination thereof. In some embodiments, an autoantigen domain comprises a human TSHR
autoantigen domain variant that includes the mutation S94P relative to the amino acid sequence
of SEQ ID NO: 1 or SEQ ID NO: 5 (see e.g., SEQ ID NO: 307). In some embodiments, an
autoantigen domain comprises a human TSHR autoantigen domain variant that includes the
following mutations relative to the amino acid sequence of SEQ ID NO: 1 or SEQ ID NO: 5:
S94P and G194P (see e.g., SEQ ID NO: 308). In some embodiments, an autoantigen domain
comprises a human TSHR autoantigen domain variant that includes the following mutations
relative to the amino acid sequence of SEQ ID NO: 1 or SEQ ID NO: 5: S94P, G194P, and
K218P (see e.g., SEQ ID NO: 309). In some embodiments, an autoantigen domain comprises a
human TSHR autoantigen domain variant that includes the following mutations relative to the
amino acid sequence of SEQ ID NO: 1 or SEQ ID NO: 5: V87P, S94P , G194P, and K218P (see
e.g., SEQID NO: 310). In some embodiments, an autoantigen domain comprises a human
TSHR autoantigen domain variant that includes the following mutations relative to the amino
acid sequence of SEQ ID NO: 1 or SEQ ID NO: 5: V87P, S94P , and G194P (see e.g., SEQ ID
NO: 311). In some embodiments, an autoantigen domain comprises a human TSHR autoantigen
domain variant that includes the following mutations relative to the amino acid sequence of SEQ
ID NO: 1 or SEQ ID NO: 5: V87P, G194P, and K218P (see ¢.g., SEQ ID NO: 312). In some
embodiments, an autoantigen domain comprises a human TSHR autoantigen domain variant that
includes the following mutations relative to the amino acid sequence of SEQ ID NO: 1 or SEQ
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ID NO: 5: V87P and G194P (see e.g., SEQ ID NO: 313). In some embodiments, an autoantigen
domain comprises a human TSHR autoantigen domain variant that includes the mutation G194P
relative to the amino acid sequence of SEQ ID NO: 1 or SEQ ID NO: 5 (see e.g., SEQ ID NO:
314). In some embodiments, an autoantigen domain comprises a human TSHR autoantigen
domain variant that includes the following mutations relative to the amino acid sequence of SEQ
IDNO: 1 or SEQ ID NO: 5: G194P and K218P (see e.g., SEQ ID NO: 315). In some
embodiments, an autoantigen domain comprises a human TSHR autoantigen domain variant that
includes the following mutations relative to the amino acid sequence of SEQ ID NO: 1 or SEQ
ID NO: 5: V87P, S94P , G137P, G194P, and K218P (see e.g., SEQ ID NO: 316). In some
embodiments, an autoantigen domain comprises a human TSHR autoantigen domain variant that
includes the following mutations relative to the amino acid sequence of SEQ ID NO: 1 or SEQ
ID NO: 5: V87P, S94P , G137P, G188P, G194P, and K218P (see e.g., SEQ ID NO: 317).

[0184] In some embodiments, an autoantigen domain comprises a human TSHR autoantigen
domain variant that comprises a sequence that is at least 90% identical to any one of SEQ ID
NOs: 1-8 and 307-317 (shown below in Table 1). In some embodiments, an autoantigen domain
comprises a human TSHR autoantigen domain variant that comprises a sequence selected from

SEQ ID NOs: 1-8 and 307-317 (shown below in Table 1).

Table 1: Exemplary TSHR Antigen Sequences

SEQ ID

Anti
ntigen Sequences NO

TSHR260 - MGCSSPPCECHQEEDFRVTCKDIQRIPSLPPSTQTLKLI | ]
WT ETHLRTIPSHAFSNLPNISRIYVSIDVTLQQLESHSEYN
LSKVTHIEIRNTRNLTY IDPDALKELPLLKFLGIFNTGL
KMFPDLTKVYSTDIFFILEITDNPYMTSIPVNAFQGLCN
ETLTLKLYNNGFTSVOQGYAEFNGTKLDAVY LNKNKYLTVI
DKDAFGGVYSGPSLLDVSQTSVTALPSKGLEHLKELTIAR
NTWTL

TSHR260 R112P MGCSSPPCECHOEEDFRVTCKDIQRI PSLPPSTOTLKLT | 2
op . ETHLRT TPSHAFSNLPNISRIYVSIDVTLQQOLESHSFYN
D143p LSKVTHIEIRNTPNLTYIDPDALKELPLLKFLGIFNTGL
KMFPPLTKVYSTDIFFILEITDNPYMTSIPVNAFQGLCN
ETLTLKLYNNGFTSVOGY AFNGTKLDAVY LNKNKYLTV T
DKDAFGGVY SGPSLIDVSQT SVTALPSKGLEHLKELTAR
NTWTL
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SEQ ID

Anti S
ntigen equences NO

TSHR260 R112P MGCSSPPCECHQEEDFRVTCKDIQRIPSLPPSTQTLKLI | 3
2P2R ETHLRTIPSHAFSNLPNISRIYVSIDVTLQQLESHSFYN
D143P LSKVTHIEIRNTENLTYIDPDALKELPLLKFLGIENTGL
V169R KMFPPLTKVYSTDIFFILEITDNPYMTSIPRNAFQGLCN
ETLTLKLYNNGFTSVQGYAFNGTKLDAVYLNKNKYLTVI
1253R DKDAFGGVY SGPSLLDVSQTSVTALP SKGLEHLKELRAR
NTWTL

TSHR260 R112P MGCSSPPCECHQEEDFRVTCKDIQRIPSLPPSTQTLKLI | 4
2P1S ETSLRTIPSHAFSNLPNISRIYVSIDVTLQQLESHSEYN
D143p LSKVTHIEIRNTPNLTY IDPDALKELPLLKFLGIFNTGL
H63S KMFPPLTKVYSTDIFFILEITDNPYMTSIPVNAFQGLCN
ETLTLKLYNNGFTSVQGYAFNGTKLDAVYLNKNKYLTVI
DKDAFGGVY SGPSLLDVSQTSVTALPSKGLEHLKELIAR
NTWTL

TSHR289 - MGCSSPPCECHQEEDFRVTCKDIQRIPSLPPSTQTLKLI | §
WT ETHLRTIPSHAFSNLPNISRIYVSIDVTLQQLESHSEYN
LSKVTHIEIRNTRNLTYIDPDALKELPLLKFLGIENTGL
KMFPDLTKVYSTDIFFILEITDNPYMTSIPVNAFQGLCN
ETLTLKLYNNGFTSVQGYAFNGTKLDAVY LNKNKYLTV I
DKDAFGGVY SGPSLLDVSQTSVTALPSKGLEHLKELIAR
NTWTLKKLPLSLSFLHLTRADLSY PSHCCAFKNQ

TSHR289 R112P MGCSSPPCECHQEEDFRVTCKDIQRI PSLPPSTQTLKLT | 6
op ETHLRTIPSHAFSNLPNISRIYVS IDVTLQOLESHSFYN
D143P LSKVTHIEIRNTENLTY I DPDALKELPLLKFLGI FNTGL
KMFPPLTKVYSTDIFFTLETTDNPYMTSTPVNAFQGLCN
ETLTLKLYNNGFTSVOGY AFNGTKLDAVY LNKNKYLTV T
DKDAFGGVY SGPSLLDVSQTSVTALPSKGLEHLKELTAR
NTWTLKKLPLSLSFLHLTRADLSYPSECCAFKNQ

TSHR289 R112P MGCSSPPCECHQEEDFRVTCKDIQRI PSLPPSTQTLKLI | 7
2P2R ETHLRTIPSHAFSNLPNISRIYVSIDVTLOQLESHSFYN
D143Pp LSKVTHIETRNTENLTY I DPDALKELPLLKFLGT FNTGL
V169R KMFPPLTKVYSTDIFFTLEITDNPYMTSTPRNAFQGLCN
ETLTLKLYNNGFTSVOGY AFNGTKLDAVY LNKNKYLTV T
1253R DKDAFGGVYSGPSLLDVSQTSVIALP SKGLEHLKELRAR
NTWTLKKLPLSLSFLHLTRADLSY PSHCCAFKNQ

TSHR289 R112P MGCSSPPCECHQEEDFRVTCKDIQRI PSLPPSTQTLKLI | §
P18 ETSLRTIPSHAFSNLPNISRIYVSIDVTLQQLESHSFYN
D143p LSKVTHTETRNTENLTY T DPDALKELPLLKFLGT FNTGL
H63S KMFPPLTKVYSTDIFFILETTDNPYMTSTPVNAFQGLCN
ETLTLKLYNNGFTSVOGY AFNGTKLDAVY LNKNKYLTV T
DKDAFGGVY SGPSLLDVSQTSVTALPSKGLEHLKELTAR
NTWTLKKLPLSLSFLHLTRADLSY PSECCAFKNQ
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SEQ ID

Anti S
ntigen equences NO

TSHR WT - MRPADLLQLVLLLDLPRDLGGMGCSSPPCECHQEEDERYV | 9
TCKDIQRIPSLPPSTOQTLKLIETHLRTIPSHAFSNLPNT
SRIYVSIDVTLQOLESHSEYNLSKVTHIEIRNTRNLTY I
DPDALKELPLLKFLGIFNTGLKMFPDLTKVYSTDIFEFIL
EITDNPYMTSIPVNAFQGLCNETLTLKLYNNGEFTSVQGY
AFNGTKLDAVYLNKNKYLTVIDKDAFGGVYSGPSLLDVS
QTSVTALPSKGLEHLKELIARNTWILKKLPLSLSFLHLT
RADLSYPSHCCAFKNQKKIRGILESLMCNESSMQSLRQR
KSVNALNSPLHQEYEENLGDSIVGYKEKSKEFQDTHNNAH
YYVFFEEQEDEIIGFGQELKNPQEETLOAFDSHYDYTIC
GDSEDMVCTPKSDEFNPCEDIMGYKFLRIVVWEVSLLAL
LGNVEVLLILLTSHYKLNVPRFLMCNLAFADFCMGMYLL
LIASVDLYTHSEYYNHAIDWQTGPGCNTAGEFFTVFASEL
SVYTLTVITLERWYAITFAMRLDRKIRLRHACAIMVGGW
VCCFLLALLPLVGISSYAKVSICLPMDTETPLALAYIVE
VLTLNIVAFVIVCCCYVKIYITVRNPQYNPGDKDTKIAK
RMAVLIFTDFICMAPISFYALSAILNKPLITVSNSKILL
VLEYPLNSCANPELYAIFTKAFQRDVFILLSKEGICKRQ
AQAYRGQRVPPKNSTDIQVQKVTHDMRQGLHNMEDVYEL
IENSHLTPKKQGQISEEYMQTVL

TSHR260 So4P MGCSSPPCECHQEEDFRVTCKDIQRIPSLPPSTQTLKLI | 307
SP ETHLRTIPSHAFSNLPNISRIYVSIDVTLQQLEPHSEFYN
LSKVTHIEIRNTRNLTY IDPDALKELPLLKFLGI FNTGL
KMFPDLTKVYSTDIFFILEITDNPYMTSIPVNAFQGLCN
ETLTLKLYNNGEFTSVOGYAFNGTKLDAVYLNKNKYLTVI
DKDAFGGVY SGPSLLDVSQTSVTALPSKGLEHLKELIAR
NTWTL

TSHR260 S94P MGCSSPPCECHQEEDFRVTCKDIQRIPSLPPSTQTLKLI | 308
SP GP ETHLRTIPSHAFSNLPNISRIYVSIDVTLQQLEPHSFYN
G194P LSKVTHIEIRNTRNLTYIDPDALKELPLLKFLGI FNTGL
KMFPDLTKVYSTDIFFILEITDNPYMTSIPVNAFQGLCN
ETLTLKLYNNGFTSVQPYAFNGTKLDAVY LNKNKYLTVI
DKDAFGGVY SGPSLLDVSQTSVTALPSKGLEHLKELIAR
NTWTL

TSHR260 S94P MGCSSPPCECHQEEDFRVTCKDIQRI PSLPPSTOTLKLI | 309
SP GP KP ETHLRT IPSHAFSNLPNISRIYVSIDVTLOOLEPHSFYN
G194P LSKVTHIEIRNTRNLTYIDPDALKELPLLKFLGIFNTGL
K218P KMFPDLTKVYSTDI FFILETTDNPYMTSTPVNAFQGLCN
ETLTLKLYNNGFTSVOPYAFNGTKLDAVY LNKNKYLTV T
DPDAFGGVY SGPSLLDVSQT SVTALPSKGLEHLKELTAR
NTWTL

TSHR?260 V87P MGCSSPPCECHQEEDFRVTCKDIQRIPSLPPSTQTLKLI | 310
VP SP GP ETHLRTIPSHAFSNLPNISRIYVSIDPTLQQLEPHSEYN
KP S94p LSKVTHIEIRNTRNLTY IDPDALKELPLLKFLGIFNTGL
KMFPDLTKVYSTDIFFILEITDNPYMTSIPVNAFQGLCN
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SEQ ID

Anti S
ntigen equences NO

G194P ETLTLKLYNNGFTSVQPYAFNGTKLDAVYLNKNKYLTV I
DPDAFGGVYSGPSLLDVSQTSVTALPSKGLEHLKELIAR
K218P NTWTL

TSHR260 V87P MGCSSPPCECHQEEDFRVTCKDIQRIPSLEPPSTOTLKLI | 311
VP SP GP ETHLRTIPSHAFSNLPNISRIYVS IDPTLOOLEPHSEYN
S94p LSKVTHTE TRNTRNLTY I DPDALKELPLLKFLGT FNTGT
G194P KMFPDLTKVY STDI FFILEITDNPYMTSTPVNAFQGLCN
ETLTLKLYNNGFTSVOPYAFNGTKLDAVY LNKNKY LTV T
DKDAFGGVY SGPSLLDVSQTSVTALPSKGLEHLKELTAR
NTWTT,

TSHR260 V87P MGCSSPPCECHQEEDFRVTCKDIQRIPSLPPSTQTLKLI | 312
VP GP KP ETHT,RTTPSHAFSNT,PNTSRTYVSTDPTL.QOTLESHSFYN
G194P LSKVTHTETRNTRNLTY I DPDALKELPL.LKFLGT FNTGT
K218P KMFPDLTKVYSTDI FFTLEITDNPYMTSTPVNAFQGLCN
ETLTLKLYNNGFTSVQPYAFNGTKLDAVY LNKNKYLTV I
DPDAFGGVY SGPSLLDVSQT SVTALPSKGLEHLKELTAR
NTWTL

TSHR260 VS7P MGCSSPPCECHQEEDFRVTCKDIQRIPSLPPSTQTLKLI | 313
VP GP ETHLRTIPSHAFSNLPNISRIYVSTIDPTLOQLESHSFYN
G194P LSKVTHIEIRNTRNLTYIDPDALKELPLLKFLGIFNTGL
KMFPDLTKVYSTDI FFILEITDNPYMTSTPVNAFQGLCN
ETTTLKLYNNGFTSVQPYAFNGTKLDAVY LNKNKYT,TV T
DKDAFGGVY SGPSLLDVSQTSVTALPSKGLEHLKELTAR
NTWTL

TSHR260 G194P MGCSSPPCECHQEEDFRVTCKDIQRIPSLPPSTQTLKLI | 314
GP ETHLRTIPSHAFSNLPNISRIYVSIDVTLQQLESHSEYN
LSKVTHIEIRNTRNLTYIDPDALKELPLLKFLGIFNTGL
KMFPDLTKVY STDIFFILEITDNPYMTSIPVNAFQGLCN
ETLTLKLYNNGFTSVQPYAFNGTKLDAVYLNKNKYLTVI
DKDAFGGVYSGPSLLDVSQTSVTALPSKGLEHLKELIAR
NTWTL

TSHR260 G194p MGCSSPPCECHQEEDFRVTCKDIQRIPSLPPSTQTLKLI | 315
GP KP ETHLRTIPSHAFSNLPNISRIYVSIDVTLQQLESHSFYN
K218P LSKVTHIEIRNTRNLTYIDPDALKELPLLKFLGI FNTGL
KMFPDLTKVYSTDI FFILET TDNPYMTSTPVNAFQGLCN
ETLTLKLYNNGFTSVQPYAFNGTKLDAVY LNKNKYLTVI
DPDAFGGVY SGPSLLDVSOTSVTALPSKGLEHLKELTAR
NTWTL

TSHR260 V87P MGCSSPPCECHQEEDFRVTCKDIQRIPSLPPSTQTLKLI | 316
VP SP GP ETHLRTIPSHAFSNLPNISRIYVSIDPTLQQOLEPHSFYN
GP KP 594P LSKVTHIEIRNTRNLTY IDPDALKELPLLKFLGI FNTPL
GI37P KMFPDLTKVYSTDIFFILEITDNPYMTSIPVNAFQGLCN
ETLTLKLYNNGFTSVQPYAFNGTKLDAVYLNKNKYLTVI
G194P
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SEQ ID
Antigen Sequences
g q NO
K218P DPDAFGGVYSGPSLLDVSQTSVTALPSKGLEHLKELIAR
NTWTL
TSHR260 V87P MGCSSPPCECHQEEDFRVTCKDIQRIPSLPPSTQTLKLI | 317
VP SP GP ETHLRTIPSHAFSNLPNISRIYVSIDPTLQQLEPHSFYN
GP GP KP S94p LSKVTHIETRNTRNTTY I DPDATKELPT.LKFL.GT FNTPT,
G137P KMFPDLTKVYSTDIFFILEITDNPYMTSIPVNAFQGLCN
ETLTLKLYNNPFTSVQPYAFNGTKLDAVYLNKNKYLTVI
G188P DPDAFGGVYSGPSLLDVSQTSVTALPSKGLEHLKELIAR
NTWTL
G194P
K218P

Antigen-binding domains

[0185] In some embodiments, a molecule provided herein includes one or more antigen-
binding domains (e.g., as shown in FIG. 3). In some embodiments, an antigen-binding domain
binds to an internalizing receptor (e.g., FcyRIIB, FcRn, ASGPR, BCMA, CD38, SLAMEF7,
GPCRS3D, and/or CD138).

[0186] An antigen-binding domain can include, but is not limited to, a monoclonal antibody,
a synthetic antibody, a human antibody, a humanized antibody, a non-human antibody, and any
fragment thereof. Thus, in one embodiment, the antigen-binding domain portion comprises a
mammalian antibody or a fragment thereof. In some embodiments, an antigen-binding domain
included in a molecule can be any binding polypeptide such as, but not limited protein scaffold
with antibody-like properties (e.g., an antibody variable domain), as well as any other
immunological binding moiety known in the art, including, e.g., a Fab, Fab’, Fab’2, Fab2, Fab3,
F(ab’)2, Fd, Fv, sdAb, scFv, SMIP, diabody, triabody, tetrabody, minibody, nanobody, maxibody,
tandab, DVD, BiTe, TandAb, VHH, peptide sequence, or mimotope, or any combination thereof.

[0187] In some embodiments, an antigen-binding domain binds to an autoantibody (e.g., an

anti-TSHR autoantibody). In some embodiments, an antigen-binding domain binds to an
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internalizing receptor (e.g., FcyRIIB, FcRn, ASGPR, BCMA, CD38, SLAMF7, GPCR5D, and/or
CD138).

[0188] In some embodiments, a molecule described herein includes an antigen-binding
domain that targets two or more targets. In some embodiments an antigen-binding domain is a
bispecific antigen-binding domain. In some embodiments, an antigen-binding domain comprises
a trispecific antigen-binding domain. In some embodiments, an antigen-binding domain targets
two non-overlapping epitopes on the same target (e.g., two non-overlapping epitopes on
FcyRIIB, FcRn, ASGPR, BCMA, CD38, SLAMF7, GPCRSD, and/or CD138 in the case of
antigen-binding domain that targets an internalizing receptor or two-non-overlapping epitopes of

an autoantibody).

[0189] In some embodiments, a molecule may include a first antigen-binding domain and a
second antigen-binding domain such that each antigen-binding domain is capable of binding to
the same or different target antigen. In some embodiments, a first antigen-binding domain
targets an autoantibody (e.g., an anti-TSHR autoantibody) and a second antigen-binding domain
targets an internalizing receptor (e.g., FcyRIIB, FcRn, ASGPR, BCMA, CD38, SLAMF7,
GPCRSD, and/or CD138).

[0190] In some embodiments, an antigen-binding domain comprises a Fab comprising a
heavy chain and light chain antibody component. In some embodiments, an antigen-binding
domain comprises a Fab that comprises any of the following particular heavy chain and light

chain antibody sequences shown in Table 2.

[0191] In some embodiments, an antigen-binding domain is a Fab that comprises an antibody
heavy chain sequence that is at least 90% identical to SEQ ID NO: 209, and/or an antibody light
chain sequence that is at least 90% identical to SEQ ID NO: 210. In some embodiments, an
antigen-binding domain is a Fab that comprises an antibody heavy chain sequence SEQ ID NO:

209 and/or an antibody light chain sequence SEQ ID NO: 210.
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Table 2: Exemplary Additional Antigen-binding domain sequences

Fab Targeting Arm Sequences SEQID
NO
4F3 Anti- HC EVQLLESGGGLVQPGGSLRLSCAASGETESSYAMSWY | 209
ASGPR Fab | (Heavy RQAPGKGLEWVSAISGSGGSTYYADSVKGRFTISRDN
; SKNTLYLOMNSLRAEDTAVYYCAKDFSSRRWYLEYWG
Chain) | oGTT.VTVSSASTKGPSVFPLAPSSKSTSCGTAALGCL
VKDY FPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSL
SSVVTVPSSSLGTQTY ICNVNHKPSNTKVDKKVEPKS
c
LC SSELTQDPAVSVALGQTVRITCQGDSLRSYYASWYQQ | 210
(Light KPGQAPVLVIYGKNNRPSGIPDRFSGSSSGNTASLTI
a TGAQAEDEADYYCNSLERIGYLSYVFGGGTKLTVLGQ
Chain) | prANPTVTLFPPSSERLQANKATLVCLISDFYPGAVT
VAWKADGSPVKAGVETTKPSKQSNNKYAASSYLSLTP
EQWKSHRSY SCQVTHEGSTVEKTVAPTECS

Fc¢ domains

[0192] In some embodiments, a molecule described herein includes a first polypeptide
comprising an autoantigen domain comprising a TSHR autoantigen domain or fragment or
variant thereof linked to a first Fc domain and a second polypeptide comprising a second Fc
domain. A TSHR autoantigen domain or fragment or variant thereof targets anti-TSHR
autoantibodies and upon binding, the complexes are targeted to an internalizing receptor and

shuttled to the lysosome for degradation of the anti-TSHR autoantibodies.

[0193] In some embodiments, an Fc domain described herein includes one or more mutations
that alter its binding affinity to certain Fc receptors (e.g., FcyRIIB, FcyRI, FcyRITA167H,
FcyRITA167R, FcyRIIIA176F, FcyRIITA 176V, FeyRIIIB, and/or FcRn).

[0194] In some embodiments, a first Fc domain and a second Fc domain are the same (e.g.,
in the case of a homodimeric molecule). In some embodiments, a first F¢c domain and a second

Fc domain are different (e.g., in the case of a heterodimeric molecule).

[0195] In some embodiments, an Fc domain includes one or more mutated amino acid
residues and has decreased binding affinity to FcyRI, FcyRIIA167H, FcyRITA167R,

FcyRITIA176F, FcyRIITA176V, FcyRIIIB, and/or FcRn relative to the corresponding wild-type
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Fc domain. In some embodiments, an Fc domain includes one or more mutated amino acid
residues and has substantially no binding affinity to FcyRIL, FcyRIIA167H, FcyRITA167R,
FcyRINA176F, FecyRIIIA 176V, FcyRIIIB, and/or FcRn relative to the corresponding wild-type

Fc domain.

[0196] In some embodiments, a first and/or second F¢ domain of a molecule comprise a
modification (e.g., one or more mutations) that enhances binding to an internalizing receptor. In
some embodiments, a first and/or second Fc domain of a molecule comprise a modification (e.g.,
one or more mutations) that decrease binding to certain Fc-receptors. In some embodiments, a
first and/or second Fc domain of a molecule comprise a modification (e.g., one or more
mutations) that enhances other characteristics of a molecule described herein (e.g., increased

half-life, heterodimerization, etc.).

[0197] An Fc domain included in a molecule may comprise any one of the five major classes
of antibodies: IgA, IgD, IgE, IgG, and IgM. In some embodiments, a conventional antibody
comprises an IgG antibody. In some embodiments, an Fc domain described herein comprises a
particular isotype selected from the group of 1gG isotypes: 1gG1, 1gG2, 1gG3, IgG4. In some
embodiments, a molecule comprises a first and/or second Fc domains that are an IgG1 isotype.
In some embodiments, a molecule comprises a first and/or second Fc domains that are a human
IgG1 isotype. Additionally, in some embodiments, an Fc domain may include any particular
heavy chain constant domains that correspond to the different classes of immunoglobulins which
include a, 3, €, v, and y, respectively. In some embodiments, a conventional antibody is an intact
IgG1 antibody or other antibody class or isotype as described herein (see, e.g., Hudson et al ,
Nat. Med. 9:129 (2003); Pluckthun, The Pharmacology of Monoclonal Antibodies, 113:269
(1994); Hollinger et al., Proc. Natl. Acad. Sci. USA 90: 6444 (1993); WO 1993/01161; and U.S.
Pat. Nos. 5,571,894, 5,869,046, 6,248,516, and 5,587,458, each of which are herein incorporated

by reference).

[0198] The Fc region of an antibody and included in molecules described herein may bind to
elements of the complement system, and also to receptors on effector cells, including for
example effector cells that mediate cytotoxicity. Asis known in the art, affinity and/or other

binding attributes of Fc regions for Fc receptors can be modulated through glycosylation or other
-89 -



WO 2025/030000 PCT/US2024/040515

modification. In some embodiments, a molecule described herein includes glycosylated Fc
domains, including Fc domains with modified or engineered glycosylation. In some
embodiments, a molecule is naturally produced (e.g., generated by an organism reacting to an
antigen), or produced by recombinant engineering, chemical synthesis, or other artificial system

or methodology.

[0199] In some embodiments, one or more modifications made to an Fc domain increases
clearance of an immune complex formed by one or more molecules described herein bound to an
autoantibody (e.g., an anti-TSHR autoantibody). In some embodiments, one or more
modifications made to an Fc domain may induce selective targeting and/or clearance of an
immune complex formed by one or more molecules described herein bound to a target antibody.
For example, in some embodiments, wherein upon binding of two molecules to an autoantibody
(e.g., an anti-TSHR autoantibody), an immune complex is formed that has enhanced binding
kinetics with one or more Fc receptors (e.g., FcyRIIB) relative to an immune complex that
comprises the autoantibody (e.g., anti-TSHR autoantibody) bound to two corresponding
molecules with wild-type Fc domains. Binding kinetics may be characterized by, e.g., an
increase rate of association, a decrease in the rate of disassociation, and/or a change in the
equilibrium dissociation constant. In some embodiments, an Fc domain preferentially binds to
immune cells expressing FcyRIIB over immune cells expressing FcyRITA. In some
embodiments, an Fc domain comprises substantially no binding affinity for cells that do not
express FcyRIIB (e.g., T cells, NK cells, neutrophils, and/or eosinophils). In some embodiment,

cells that express FcyRIIB are B cells, monocytes and/or basophils.

[0200] In some embodiments, enhanced binding kinetics comprises at least 10% greater
binding affinity of the immune complex to one or more Fc receptors (e.g., FcyRIIB). In some
embodiments, enhanced binding kinetics comprises at least 15%, at least 20%, at least 25%, at

least 30%, at least 35%, at least 40%, at least 45%, or at least 50% or greater binding affinity.

[0201] In some embodiments, the molecule binds to FcyRIIB with an affinity within the
range of about 1 pM to 0.001 uM. In some embodiments, the molecule binds to FcyRIIB with
an affinity within the range of about 1 uM to 0.01 pM. In some embodiments, the molecule

binds to FcyRIIB with an affinity within the range of about 0.1 uM to 0.01 uM.
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[0202] In some embodiments, an Fc domain described herein comprises one or more
modifications such that a molecule described herein does not activate immune cells (e.g., does

not activate immune cells to secrete pro-inflammatory cytokines, e.g., IL-6).

[0203] Exemplary Fc domain sequences for use in accordance with the present disclosure
are shown below in Table 3. It will be understood that any of these Fc domain sequences can be
used in a first or second polypeptide of a molecule of the present disclosure. It will also be
understood that any of the exemplary Fc domain sequences with knob mutations (identified with
a “Knob” reference) can be used with any of the exemplary Fc domain sequences with hole
mutations (identified with a “Hole” reference) in preparing a heterodimeric molecule. In some
embodiments, F¢ domain sequences shown in Table 3 can be used in pairs in preparing a
heterodimeric molecule, e.g., without limitation based on the numerical references found in
Table 3 (e.g., Human IgG1 Fc 1.1 Knob can be used with Human IgG1 Fc 1.1 Hole, Human
IgG1 Fc 1.2 Knob can be used with Human IgG1 Fc 1.2 Hole, etc.). It will also be understood
that references in Table 3 to an Fc domain sequence being useful for an “Antigen Arm for Ag
Depletion” (i.e., in a polypeptide that also includes an autoantibody-binding domain) or a “Free
arm for Ag Depletion” (i.e., in a polypeptide that does not include an autoantibody-binding
domain) is intended to be exemplary and non-limiting, i.e., an Fc domain sequence that is
identified in Table 3 as being useful for an “Antigen Arm for Ag Depletion” can, in some
embodiments, be used in a “Free arm for Ag Depletion” and an Fc domain sequence that is noted
in Table 3 as being useful for a “Free arm for Ag Depletion” can, in some embodiments, be used

in an “Antigen Arm for Ag Depletion”.

Table 3: Exemplary Fc Domain Sequences

SEQ ID
Fc Sequences Sequences NO
Human IgG1 Fc | Antigen | DKTHTCPPCPAPELLRGPSVFLFPPKPKDTLYITR | 103
1.1 Knob Arm for | EPEVICVVVDVSHEDPEVKFNWY VDGVEVHNAKTK
Ag PREEQYNSTYRVVSVLTVLHQDWINGKEYKCKVSN

S354C/T366W, Depleti KARPAPIEKTISKAKGQPREPQVYTLPPCRDELTK
G236R/L328R epietion NQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTP

> PVLDSDGSFFLYSKLTVDKSRHQQGNVFSCSVMHE
M252Y/S254T/ ALKFHYTQKSLSLSPGK
T256E,
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Fc Sequences Sequences NO

H433K/N434F

Human IgG1 Fc | Free Arm | DKTHTCPPCPAPELLRGPSVFLFPPKPKDTLYITR | 104
1.1 Hole for Ag EPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAKTK
Depletion | PREEQYNSTYRVVSVLTVLHQDWLNGKEY KCKVSN
T366S/L368A/ KARPAPIEKTISKAKGQPREPQVCTLPPSRDELTK
Y407V/Y349C, NQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTP
R PVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHE
G236R/L328R, ALKFHYTQKSLSLSPGK
M252Y/S254T/
T256E,
H433K/N434F
Human IgG1 Fc | Antigen | DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISR | 105
1.2 Knob Arm for | TPEVTCVVVDVEHEDPEVKFNWY VDGVEVHNAKTK
Ag PREEQYNSTYRVVSVLTVLHODWLNGKEY KCKVSN
S354C/T366W, Depletion | KAEPAPIEKTISKAKGQPREPQVYTLPPCREEMTK
S267E/L328F CPIEUON | OV SIHCLYKGFY PSDIAVEWESNGQPENNY KTTP
PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
ALHNHYTQKSLSLSPGK
Human IgG1 Fc | Free Arm | DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISR | 106
12 Hole for Ag TPEVTCVVVDVEHEDPEVKENWY VDGVEVHNAKTK
Depletion | PREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSN
T366S/L368A/ KAFPAPTEKTISKAKGQPREPQVCTLPPSREEMTK
Y407V/Y349C, NQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTP
S267E/L328F PVLDSDGSFFLVSKLTVDKSRWQQGNVESCSVMHE
ALHNHYTQKSLSLSPGK
Human IgG1 Fc | Antigen | DKTHTCPPCPAPELLGGDSVFLEFPPKPKDTLMISR | 107
132 Knob Arm for | TPEVICVVVDVSHEDPEVKENWY VDGVEVHNAKTK
Ag PREEQYNSTYRVVSVLTVLHQDWLNGKEY KCKVSN
S354C/T366W, Depletion | KALPAPIEKTISKAKGQPREPQVYTLPPCRDELTK
P238D CPIEHON | O VSLWCLYKGFY PSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLYSKLTVDKSRWQQCNVESCSVMHE
ATHNHYTQKST,STLSPGK
Human IgG1 Fc | Free Arm | DKTHTCPPCPAPELLGGDSVFLFPPKPKDTLMISR | 108
132 Hole for Ag TPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAKTK
X Depletion | PREEQYNSTYRVVSVLTVLHQDWLNGKEY KCKVSN
T366S/L368A/ KALPAPIEKTISKAKGQPREPQVCTLPPSRDELTK
Y407V/Y349C, NQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTP
P238D PVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHE

ALHNHYTQKSLSLSPGK

-92 -




WO 2025/030000 PCT/US2024/040515
Fc Sequences Sequences ;%Q D
Human IgG1 Fe Antigen | EPKSSDKTHTCPPCPAPELLGGDSVFLFPPKPKDT | 378
1.3b Knob Arm for | LMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVH
Ag NAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYK
S354C/T366W, Depletion CKVSNKALPAPIEKT ISKAKGQPREPQVY TLPPCR
DELTKNQVSLWCLVKGEYPSDIAVEWESNGQPENN
P238D YKTTPPVLDSDGSFFLY SKLTVDKSRWQQGNVESC
SVMHEALHNHY TQKSLSLSPGK
Human IgG1 F¢ | Free Arm | EPKSSDKTHTCPPCPAPELLGGDSVFLEFPPKPKDT | 379
1.3b Hole for Ag LMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVH
Depletion | NAKTKPREEQYNSTYRVVSVLIVLEQDWLNGKEYK
T366S/L368A/ CKVSNKALPAPIEKTISKAKGQPREPQVCTLPPSR
Y407V/Y349C, DELTKNQVSLSCAVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLVSKLTVDKSRWQQGNVESC
P238D SVMHEALHNHY TQKSLSLSPGK
Human IgG1 Fc | Antigen | DKTHTCPPCPAPELLGGDSVFLFPPKPKDTLMISR | 109
1.4 Knob Arm for | TPEVICVVVDVSHEDPEVKFNWY VDGVEVHNAKTK
Ag PREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSN
S354C/T366W, | = tion | KALPAPIEKTISKAKGQPREPQVYTLPPCRDELTK
P238D/M428L/ epietio NQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTP
N434S PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVLHE
ALHSHYTQKSLSLSPGK
Human IgG1 Fc | Free Arm | DKTHTCPPCPAPELLGGDSVFLFPPKPKDTIMISR | 110
1.4 Hole for Ag TPEVTCVVVDVSHEDPEVKENWY VDGVEVHNAKTK
Depletion | PREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSN
T366S/L368A/ KALPAPIEKTISKAKGQPREPQVCTLPPSRDELTK
Y407V/Y349C, NQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVLHE
P238D/M428L/ ALHSHYTQKSLSLSPGK -
N434S =
Human IgG1 Fe | Bivalent | DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISR | 111
(wild-type) Fc TPEVTCVVVDVSHEDPEVKENWY VDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
KALPAPTEKTISKAKGQPREPQVYTLPPSRDELTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLY SKLTVDKSRWQQGNVESCSVMHE
ALHNHYTQKSLSLSPGK
Human IgG1 Fe | Bivalent DKTHTCPPCPAPELLRGPSVFLFPPKPKDTLYITR | 112
Fc EPEVTCVVVDVSHEDPEVKENWY VDGVEVHNAKTK

G236R/L328R,

M252Y/S254T/
T256E,

H433K/N434F

PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
KARPAPIEKTISKAKGQPREPQVYTLPPSRDELTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLY SKLTVDKSRWQQGNVEFSCSVMHE
ALKFHYTQKSLSLSPGK
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SEQ ID
Fc Sequences Sequences NO
Human IgG1 Fe Antigen | DKTHTCPPCPAPVDFRDPLVFLFPPKPKDTLMISR | 113
1.5 Knob Amm for | TPEVICVVVDVDPEDPEVKFNWYVDGVEVHNAKTK
Ag PREEQYNGAYRVVSVLTVLHQDWLNGKEYKCKVSN
S354C/T366W, Depletion KLAPHPIIKTISKAKGQPREPQVYTLPPCRDELTK
NQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTP
E233V/L234D/ PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
1.235E/G236R/ ALHNHYTQKSLSLSPGK
G237D/S239L/
S267D/H268P/
S298G/T299A/
A327L/L328A/
A330H/E3331
Human IgG1 Fc | free Arm | DKTHTCPPCPAPVDFRDPLVFLFPPKPKDTIMISR | 114
1.5 Hole for Ag TPEVTCVVYVDVDPEDPEVKENWY VDGVEVHNAKTK
Depletion PREEQYNGAYRVVSVLTVLHQDWLNGKEYKCKVSN
T366S/L368A/ KLAPHPIIKTISKAKGQPREPQVCTLPPSRDELTK
Y407V/Y349C, NQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLVSKLTVDKSRWQQGNVEFSCSVMHE
E233V/1.234D/ ALHNHYTQKSLELSPGK
L235F/G236R/
G237D/S239L/
S267D/H268P/
S298G/T299A/
A327L/L328A/
A330H/E3331
Human IgG1 Fc Antigen DKTHTCPPCPAPVDFRDPLVFLFPPKPKDTLMISR | 115
1.6 Knob Arm for | TPEVICVVVDVDPEDPEVKFNWY VDGVEVHNAKTK
Ag PQEEQYNGAYRVVSVLTVLHQDWLNGKEY KCKVSN
S354C/T366W, Depletion KLAPHPIIKTISKAKGQPREPQVYTLPPCRDELTK
NQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTP
E233V/L234D/ PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
1.235F/G236R/ ALHNHYTQKSLSLSPGK
G237D/S239L/
S267D/R292Q)/
H268P/S298G/
T299A/A327L/
L328A/A330H/
E3331
Human IgG1 F¢ | pree Arm | DKTHTCPPCPAPVDFRDPLVFLEFPPKPKDTLMISR | 116
1.6 Hole for Ag TPEVTCVVVDVDPEDPEVKENWY VDGVEVHNAKTK
Depletion | FQEEQYNGAYRVVSVLIVLEQDWLNGKEYKCKVSN
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T366S/L368A/ KLAPHPTIKTISKAKGQPREPQVCTLPPSRDELTK
Y407V/Y349C, NQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHE
E233V/L234D/ ALHNHYTQKSLSLSPGK
L235F/G236R/
G237D/S239L/
S267D/R292Q)/
H268P/S298G/
T299A/A327L/
L328A/A330H/
E3331
Human IgG1 Fc Antigen DKTHTCPPCPAPVDFRDPLVFLFPPKPKDTLMISR | 117
1.7 Knob Arm for | TPEVICVVVDVSPEDPEVKENWY VDGVEVHNAKTK
Ag PQEEQYNGAYRVVSVLTVLHQDWLNGKEYKCKVSN
S354C/T366W, Depletion KLAPHPTIKTISKAKGQPREPQVYTLPPCRDELTK
NQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTP
E233V/L.234D/ PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
L235F/G236R/ ALHNHYTQKSLSLSPGK
G237D/S239L/
H268P/R292Q)/
S298G/T299A/
A327L/1L328A/
A330H/E3331
Human IgG1 F¢ | Free Arm | DKTHTCPPCPAPVDFRDPLVFLEPPKPKDTLMISR | 118
1.7 Hole for Ag TPEVTCVVVDVSPEDPEVKFNWY VDGVEVHNAKTK
Depletion POEEQYNGAYRVVSVLTVLHQDWLNGKEY KCKVSN
T366S/1.368A/ KLAPHPTIIKTISKAKGQPREPQVCTLPPSRDELTK
Y407V/Y349C, NQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLVSKLIVDKSRWQQGNVFSCSVMHE
E233V/L234D/ ALHNHYTQKSLSLSPGK
L235F/G236R/
G237D/S239L/
H268P/R292Q)/
S298G/T299A/
A327L/L328A/
A330H/E3331
Human IgG1 Fc Antigen DKTHTCPPCPAPEYLGGDSVFLFPPKPKDVLMISR | 119
1.8 Knob Arm for | TPEVTCVVIDVSHEDPEVKFNWYVDGVEVHNAKTK
Ag PREEQYNSTYRVVSVLPVLHRDWLNGKEYKCKVSN
S354C/T366W, Depletion KALPKPIEKTISKAKGQRREPQVYTLPPCREEMTK

NQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTP
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SEQ ID
Fc Sequences Sequences NO
L234Y/P238D/ PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVLHE
T250V/V2641/T ALHAHTTRKELSLSPGK
307P/Q311R/A
330K/P343R/M
428L/N434A/Y
436T/Q438R/S
440E
Human IgG1 Fc | Free Arm | DKTHTCPPCPAPEYLGGDSVFLFPPKPKDVLMISR | 120
1.8 Hole for Ag TPEVTCVVIDVSHEDPEVKFNWY VDGVEVHNAKTK
Depletion | PREEQYNSTYRVVSVLEVLHRDWLNGKEYKCKVSN
T366S/L368A/ KALPKPIEKTISKAKGQRREPQVCTLPPSREEMTK
Y407V/Y349C, NQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLVSKLTVDKSRWQQGNVEFSCSVLHE
L234Y/P238D/ ALHAHTTRKELSLSPGK
T250V/V2641/T
307P/Q311R/A
330K/P343R/M
428L/N434A/Y
436T/Q438R/S
440E
Human IgG1 Fc Antigen | DKTHTCPPCPAPEDLNGPSVFLFPPKPKDTLMISR | ]2]
1.9 Knob Arm for | TPEVICVVVDVEHEDPEVKENWYVDGVEVHNAKTK
Ag PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
S354C/T366W, Depletion KALPAPIEKTISKAKGQPREPQVYTLPPCRDELTK
NQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTP
1.234D/G236N/ PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
S267E ALHNHYTQKSLSLSPGK
Human IgG1 F¢ | Free Arm | DKTHTCPPCPAPEDLNGPSVFLFPPKPKDTLMISR | [22
1.9 Hole for Ag TPEVTCVVVDVEHEDPEVKFNWY VDGVEVHNAKTK
Depletion PREEQYNSTYRVVSVLTVLHQDWILNGKEYKCKVSN
T366S/L368A/ KALPAPIEKTISKAKGQPREPQVCTLPPSRDELTK
Y407V/Y349C, NQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLVSKLTVDKSRWQQGNVEFSCSVMHE
1.234D/G236N/ ALHNHYTQKSLSLSPGK
S267E
Human IgG1 Fc Antigen | DKTHTCPPCPAPELRGGPSVFLFPPKPKDTLMISR | 123
1.10 Knob Arm for | TPEVICVVVDVSHEDPEVKFNWY VDGVEVHNAKTK
Ag PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
S354C/T366W, Depletion KALPAPIEKTISKAKGQPREPQVYTLPPCRDELTK

NQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTP
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L235R

PVLDSDGSFFLYSKLTVDKSRWQQGNVEFSCSVMHE
ALHNHYTQKSLSLSPGK

Human IgG1 Fc | Free Arm DKTHTCPPCPAPELRGGPSVFLEPPKPKDTLMISR | 124
1.10 Hole for Ag TPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAKTK
Depletion | PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
T366S/L368A/ KALPAPIEKTISKAKGQPREPQVCTLPPSRDELTK
Y407V/Y349C NQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTP
’ PVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHE
L235R ALHNHYTQKSLSLSPGK
Human IgG1 Fc Antigen DKTHTCPPCPAPELLNGPSVFLFPPKPKDTLMISR | 125
1.11 Knob Arm for | TPEVICVVVDVEHEDPEVKFNWY VDGVEVHNAKTK
Ag PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
S354C/T366W, Depletion KALPAPIEKTISKAKGQPREPQVYTLPPCRDELTK
NQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTP
G236N/S267E PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
ALHNHYTQKSLSLSPGK
Human IgG1 Fc | Free Arm | DKTHTCPPCPAPELLNGPSVFLFPPKPKDTLMISR | 126
1.11 Hole for Ag TPEVICVVVDVEHEDPEVKFNWY VDGVEVHNAKTK
Depletion | PREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSN
T366S/L368A/ KALPAPIEKTISKAKGQPREPQVCTLPPSRDELTK
Y407V/Y349C NQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTP
’ PVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHE
G236N/S267E ALHNHYTQKSLSLSPGK
Human IgG1 Fc Antigen DKTHTCPPCPAPELLGGDSVFLFPPKPKDTLMISR | 127
1.12 Knob Arm for | TPEVICVVVDVSHEEPEVKEFNWYVDGVEVHNAKTK
Ag PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
S354C/T366W, Depletion KALPAPIEKTISKAKGQPREPQVYTLPPCRDELTK
NQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTP
P238D/D270E PVLDSDGSFEFLYSKLTVDKSRWQQGNVESCSVMHE
ALHNHYTQKSLSLSPGK
Human IgG1 F¢ | Free Arm | DKTHTCPPCPAPELLGGDSVFLFPPKPKDTLMISR | 128
1.12 Hole for Ag TPEVTCVVVDVSHEEPEVKINWY VDGVEVHNAKTK
Depletion | PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
T366S/1.368A/ KALPAPIEKTISKAKGQPREPQVCTLPPSRDELTK
Y407V/Y349C, NQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLVSKLIVDKSRWQQGNVFSCSVMHE
P238D/D270E ALHNHYTQKSLSLSPGK
Human IgG1 Fc Antigen DKTHTCPPCPAPELLGGDSVFLFPPKPKDTIMISR | 129
1.13 Knob Arm for | TPEVTCVVVDVSHEDGEVKENWY VDGVEVHNAKTK

PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
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Fc Sequences Sequences SEQ ID
NO
S354C/T366W, | Ag KALPAPTEKTISKAKGQPREPQVYTLPPCREEMTK
Depletion | NQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTP
P238D/P271G PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
ALHNHYTQKSLSLSPGK
Human IgG1 Fc | Free Arm | DKTHTCPPCPAPELLGGDSVFLFPPKPKDTLMISR | 130
1.13 Hole for Ag TPEVTCVVVDVSHEDGEVKFNWY VDGVEVHNAKTK
Depletion PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
T366S/L368A/ KALPAPIEKTISKAKGQPREPQVCTLPPSREEMTK
Y407V/Y349C NQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTP
’ PVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHE
P238D/P271G ALHNHYTQKSLSLSPGK
Human IgG1 Fc Antigen | DKTHTCPPCPAPELLGGDSVFLFPPKPKDTLMISR | 131
1.14 Knob Arm for | TPEVICVVVDVSHEEGEVKFNWY VDGVEVHNAKTK
Ag PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
S354C/T366W, Depletion KALPAPIEKTISKAKGQPREPQVYTLPPCREEMTK
NQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTP
P238D/D270E/ PVLDSDGSFELYSKLTVDKSRWQQGNVESCSVMHE
P271G ALHNHYTQKSLSLSPGK
Human IgG1 Fc | Free Aym | DKTHTCPPCPAPELLGGDSVFLFPPKPKDTLMISR | 132
1.14 Hole for Ag TPEVICVVVDVSHEEGEVKFNWY VDGVEVHNAKTK
Depletion PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
T366S/L368A/ KALPAPIEKTISKAKGQPREPQVCTLPPSREEMTK
Y407V/Y349C NQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTP
’ PVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHE
P238D/D270E/ ALHNHYTQKSLSLSPGK
P271G
Human IgG1 Fe Antigen | DKTHTCPPCPAPELLGDDSVFLFPFKPKDTLMISR | 133
1.15 Knob Arm for | TPEVICVVVDVSHEDGEVKINWY VDGVEVHNAKTK
Ag PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
S354C/T366W, Depletion KALPRPIEKTISKAKGQPREPQVYTLPPCREEMTK
NQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTP
G237D/P238D/ PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
P271G/A330R ALHNHYTQKSLSLSPGK
Human IgG1 F¢ | free Arm | DKTHTCPPCPAPELLGDDSVFLFPPKPKDTLMISR | 134
1.15 Hole for Ag TPEVICVVVDVSHEDGEVKFNWY VDGVEVHNAKTK
Depletion PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
T366S/L368A/ KALPRPIEKTISKAKGQPREPQVCTLPPSREEMTK
Y407V/Y349C, NQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTP

PVLDSDGSFFLVSKLTVDKSRWQQGNVESCSVMHE
ALHNHYTQKSLSLSPGK
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SEQ ID
F
¢ Sequences Sequences NO
G237D/P238D/P
271G/A330R
Human IgG1 Fc Antigen DKTHTCPPCPAPELLGDDSVFLEPPKPKDTLMISR | 135
1.16 Knob Arm for | TPEVICVVVDVSHEEGEVKENWY VDGVEVHNAKTK
Ag PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
S354C/T366W, Depletion | FALPRPLEKTISKAKGQPREPQVYTLPPCREEMTK
p NQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTP
G237D/P238D/ PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
D270E/P271G/ ALHNHYTQKSLSLSPGK
A330R
Human IgG1 F¢ | Free Arm | DKTHTCPPCPAPELLGDDSVFLFPPKPKDTLMISR | 136
1.16 Hole for Ag TPEVTCVVVDVSHEEGEVKFNWY VDGVEVHNAKTK
Depletion PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
T366S/L368A/ KALPRPIEKTISKAKGQPREPQVCTLPPSREEMTK
Y407V/Y349C, NQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLVSKLIVDKSRWQQGNVFSCSVMHE
G237D/P238D/ ALHNHYTQKSLSLSPGK
D270E/P271G/
A330R
Human IgG1 Fc Antigen | DKTHTCPPCPAPDLLGDDSVFLFPPKPKDTLMISR | 137
1.17 Knob Arm for | TPEVICVVVDVSDEDGEVKFNWY VDGVEVHNAKTK
Ag PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
S354C/T366W, | papletion | FALPRPTEKTISKAKGQPREPQVYTLPPCRDELTK
P NQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTP
E233D/G237D/ PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
P238D/H268D/ ALHNHYTQKSLSLSPGK
P271G/A330R
Human IgGl F¢ | Pree Arm | DKTHTCPPCPAPDLLGDDSVFLFPPKPKDTLMISR | 138
1.17 Hole for Ag TPEVTCVVVDVSDEDGEVKFNWY VDGVEVHNAKTK
Depletion PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
T366S/L368A/ KALPRPIEKTISKAKGQPREPQVCTLPPSRDELTK
Y407V/Y349C, NQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHE
E233D/G237D/ ALHNHYTQKSLSLSPGK
P238D/H268D/
P271G/A330R
Human IgG1 Fc | Bivalent DKTHTCPPCPAPVDFRDPLVFLEFPPKPKDTLMISR | 139
Fc TPEVICVVVDVDPEDPEVKFNWY VDGVEVHNAKTK

PREEQYNGAYRVVSVLTVLHODWLNGKEY KCKVSN

-99 .




WO 2025/030000

PCT/US2024/040515

SEQ ID
Fc Sequences Sequences NO
E233V/L234D/ KLAPHPTIKTISKAKGQPREPQVYTLPPSRDELTK
L235F/G236R/ NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
G237D/S2391/ PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
$267D/H268P/ ATHNHYTQKSLSLSPGK
S298G/T299A/
A327L/L328A/
A330H/E3331
Human IgG1 Fc | Bjvalent | DKTHTCPPCPAPVDFRDPLVFLFPPKPKDTLMISR | 140
Fc TPEVICVVVDVDPEDPEVKFNWY VDGVEVHNAKTK
E233V/L234D/ PQEEQYNGAYRVVSVLTVLHQDWLNGKEY KCKVSN
L235F/G236R/ KLAPHPIIKTISKAKGQPREPQVYTLPPSRDELTK
G237D/S239L/ NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
S267D/R292Q/ PVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHE
H268P/S298G/ ALHNHYTQKSLSLSPGK
T299A/A327L/
L328A/A330H/
E3331
Human IgG1 Fc | Bjyalent | DKTHTCPPCPAPVDFRDPLVFLFPPKPKDTLMISR | 4]
Fe TPEVTCVVVDVSPEDPEVKFNWY VDGVEVHNAKTK
E233V/L234D/ PQEEQYNGAYRVVSVLTVLHQDWLNGKEYKCKVSN
L235F/G236R/ KLAPHPIIKTISKAKGQPREPQVYTLPPSRDELTK
G237D/S239L/ NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
H268P/R292Q/ PVLDSDGSFFLYSKLTVDKSRWQQGNVEFSCSVMHE
S298G/T299A/ ALHNHYTQKSLSLSPGK
A327L/L328A/
A330H/E3331
Human IgG1 Fe¢ | Biyalent | DKTHTCPPCPAPEYLGGDSVFLFPPKPKDVLMISR | 142
Fe TPEVTCVVIDVSHEDPEVKFNWY VDGVEVHNAKTK
L234Y/P238D/ PREEQYNSTYRVVSVLPVLHRDWLNGKEYKCKVSN
T250V/V2641/T KALPKPIEKTISKAKGQRREPQVYTLPPSREEMTK
307P/Q311R/A NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
330K/P343R/M PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVLHE
4281 /N434A/Y ALHAHTTRKELSLSPGK
436T/Q438R/S
440E
Human IgG1 F¢ | Bjvalent DKTHTCPPCPAPEDLNGPSVFLFPPKPKDTLMISR | 143
Fe TPEVTCVVVDVEHEDPEVKFNWY VDGVEVHNAKTK
L234D/G236N/ PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
S267E KALPAPIEKTISKAKGQPREPQVYTLPPSRDELTK

NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
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Fc Sequences

Sequences

SEQ ID
NO

PVLDSDGSFFLYSKLTVDKSRWQQGNVEFSCSVMHE
ALHNHYTQKSLSLSPGK

Human IgG1 Fe

L235R

Bivalent
Fc

DKTHTCPPCPAPELRGGPSVFLEPPKPKDTLMISR
TPEVTCVVVDVSHEDPEVKENWY VDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEY KCKVSN
KALPAPIEKTISKAKGQPREPQVYTLPPSRDELTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFEFLYSKLTVDKSRWQQGNVESCSVMHE
ALHNHYTQKSLSLSPGK

144

Human IgG1 Fe

G236N/S267E

Bivalent
Fc

DKTHTCPPCPAPELLNGPSVFLFPPKPKDTLMISR
TPEVICVVVDVEHEDPEVKENWY VDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
KALPAPIEKTISKAKGQPREPQVYTLPPSRDELTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLY SKLTVDKSRWQQGNVFSCSVMHE
ALHNHYTQKSLSLSPGK

145

Human IgG1 Fe

P238D/D270E

Bivalent
Fc

DKTHTCPPCPAPELLGGDSVFLEPPKPKDTLMISR
TPEVTCVVVDVSHEEPEVKENWY VDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
KALPAPIEKTISKAKGQPREPQVYTLPPSRDELTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLY SKLTVDKSRWQQGNVESCSVMHE
ALHNHYTQKSLSLSPGK

146

Human IgG1 Fc

P238D/P271G

Bivalent
Fc

DKTHTCPPCPAPELLGGDSVFLEFPPKPKDTLMISR
TPEVTCVVVDVSHEDGEVKFNWY VDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
KALPAPIEKTISKAKGQPREPQVYTLPPSREEMTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLY SKLTVDKSRWQQGNVESCSVMHE
ALHNHYTQKSLSLSPGK

147

Human IgG1 Fe

P238D/D270E/
P271G

Bivalent
Fc

DKTHTCPPCPAPELLGGDSVELFPPKPKDTLMISR
TPEVTCVVVDVSHEEGEVKFNWY VDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
KALPAPIEKTISKAKGQPREPQVYTLPPSREEMTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLY SKLTVDKSRWQQGNVESCSVMHE
ALHNHYTQKSLSLSPGK

148

Human IgG1 Fc

G237D/P238D/
P271G/A330R

Bivalent
Fc

DKTHTCPPCPAPELLGDDSVFLFPPKPKDTLMISR
TPEVTCVVVDVSHEDGEVRKEFNWY VDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
KALPRPTEKTISKAKGQPREPQVYTLPPSREEMTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP

149
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Fc Sequences Sequences SEQ ID
NO
PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
ALHNHYTQKSLSLSPGK
Human IgG1 Fc | Bivalent DKTHTCPPCPAPELLGDDSVFLFPPKPKDTLMISR | 163
Fc TPEVTCVVVDVSHEEGEVKFNWY VDGVEVHNAKTK
G237D/P238D/ PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
D270E/P271G/ KALPRPIEKTISKAKGQPREPQVYTLPPSREEMTK
A330R NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
ALHNHYTQKSLSLSPGK
Human IgG1 Fc | Bjvalent | DKTHTCPPCPAPDLLGDDSVFLFPPKPKDTLMISR | 164
Fc TPEVTCVVVDVSDEDGEVKFNWY VDGVEVHNAKTK
E233D/G237D/ PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
P238D/H268D/ KALPRPIEKTISKAKGQPREPQVYTLPPSRDELTK
P271G/A330R NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
ALHNHYTQKSLSLSPGK
Human IgG1 Fc | Bivalent DKTHTCPPCPAPELLGGDSVFLFPPKPKDTLMISR | 374
Fc TPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAKTK
P238D PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
KALPAPIEKTISKAKGQPREPQVYTLPPSRDELTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
ALHNHYTQKSLSLSPGK
Human IgG1 Fc | Bjyalent | CKTHTCPPCPAPELLGGPDVFLEPPKPKDTLMISR | 375
Fc TPEVICVVVDVSDEDPEVKENWY VDGVEVHNAKTK
S239D/H268D/ PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
L328W KAWPAPIEKTISKAKGQPREPQVYTLPPSRDELTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLYSKLTVDKSRWQQGNVEFSCSVMHE
ALHNHYTQKSLSLSPGK
Human IgG1 Fc Antigen DKTHTCPPCPAPELLGGPDVFLFPPKPKDTLMISR | 376
1.18 Knob Arm for | TPEVICVVVDVSDEDPEVKENWY VDGVEVHNAKTK
Ag PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
S354C/T366W, Depletion KAWPAPIEKTISKAKGQPREPQVYTLPPCRDELTK
NQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTP
S239D/H268D/ PVLDSDGSFFLYSKLTVDKSRWQQGNVEFSCSVMHE
L328W ALHNHYTQKSLSLSPGK
Human IgG1 Fc | Free arm | DKTHTCPPCPAPELLGGPDVFLFPPKPKDTLMISR | 377
1.18 Hole for Ag TPEVTCVVVDVSDEDPEVKFNWY VDGVEVHNAKTK
Depletion PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN

KAWPAPTEKTISKAKGQPREPQVCTLPPSRDELTK
NQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTP
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Fc Sequences Sequences ;%Q D
T366S/L368A/ PVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHE
Y407V/Y349C, ALHNHYTQKSLSLSPGK

S239D/H268D/

L328W

[0204] In some embodiments, a first Fc domain comprises a sequence selected from SEQ ID
NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 113, SEQ ID NO:
115, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125,
SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ
ID NO: 137, SEQ ID NO: 376, and SEQ ID NO: 378 and a second Fc domain comprises a
sequence selected from SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110,
SEQ ID NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID NO: 120, SEQ ID NO: 122, SEQ
ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID
NO: 134, SEQ ID NO: 136, SEQ ID NO: 138, SEQ ID NO: 377, and SEQ ID NO: 379.

[0205] In some embodiments, a first Fc domain comprises a sequence selected from SEQ ID
NO: 103, SEQ ID NO: 105, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO:
121, SEQ ID NO: 123, SEQ ID NO:125, SEQ ID NO: 376, and SEQ ID NO: 378, and a second
Fc domain comprises a sequence selected from SEQ ID NO: 104, SEQ ID NO: 106, SEQ ID
NO: 114, SEQ ID NO: 116, SEQ ID NO: 118, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO:
126, SEQ ID NO: 377, and SEQ ID NO: 379.

[0206] In some embodiments, a first Fc domain comprises a sequence selected from SEQ ID
NO: 107, SEQ ID NO: 109, SEQ ID NO: 119, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO:
131, SEQ ID NO: 133, SEQ ID NO: 135, and SEQ ID NO: 137, and a second Fc domain
comprises a sequence selected from SEQ ID NO: 108, SEQ ID NO: 110, SEQ ID NO: 120, SEQ
ID NO: 128, SEQ ID NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, and SEQ
ID NO: 138.
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[0207] In some embodiments, a first Fc domain comprises a sequence of SEQ ID NO: 103
and a second Fc domain comprises a sequence of SEQ ID NO: 104. In some embodiments, a first
Fc domain comprises a sequence of SEQ ID NO: 105 and a second Fc domain comprises a
sequence of SEQ ID NO: 106. In some embodiments, a first Fc domain comprises a sequence of
SEQ ID NO: 107 and a second Fc domain comprises a sequence of SEQ ID NO: 108. In some
embodiments, a first Fc domain comprises a sequence of SEQ ID NO: 109 and a second Fc
domain comprises a sequence of SEQ ID NO: 110. In some embodiments, a first Fc domain
comprises a sequence of SEQ ID NO: 113 and a second Fc domain comprises a sequence of SEQ
ID NO: 114. In some embodiments, a first Fc domain comprises a sequence of SEQ ID NO: 115
and a second Fc domain comprises a sequence of SEQ ID NO: 116. In some embodiments, a first
Fc domain comprises a sequence of SEQ ID NO: 117 and a second Fc domain comprises a
sequence of SEQ ID NO: 118. In some embodiments, a first Fc domain comprises a sequence of
SEQ ID NO: 119 and a second Fc domain comprises a sequence of SEQ ID NO: 120. In some
embodiments, a first Fc domain comprises a sequence of SEQ ID NO: 121 and a second Fc
domain comprises a sequence of SEQ ID NO: 122. In some embodiments, a first Fc domain
comprises a sequence of SEQ ID NO: 123 and a second Fc domain comprises a sequence of SEQ
ID NO: 124. In some embodiments, a first Fc domain comprises a sequence of SEQ ID NO: 125
and a second Fc domain comprises a sequence of SEQ ID NO: 126. In some embodiments, a first
Fc domain comprises a sequence of SEQ ID NO: 127 and a second Fc domain comprises a
sequence of SEQ ID NO: 128. In some embodiments, a first Fc domain comprises a sequence of
SEQ ID NO: 129 and a second Fc domain comprises a sequence of SEQ ID NO: 130. In some
embodiments, a first Fc domain comprises a sequence of SEQ ID NO: 131 and a second Fc
domain comprises a sequence of SEQ ID NO: 132. In some embodiments, a first Fc domain
comprises a sequence of SEQ ID NO: 133 and a second Fc domain comprises a sequence of SEQ
ID NO: 134. In some embodiments, a first Fc domain comprises a sequence of SEQ ID NO: 135
and a second Fc domain comprises a sequence of SEQ ID NO: 136. In some embodiments, a first
Fc domain comprises a sequence of SEQ ID NO: 137 and a second Fc domain comprises a
sequence of SEQ ID NO: 138. In some embodiments, a first Fc domain comprises a sequence of
SEQ ID NO: 376 and a second Fc domain comprises a sequence of SEQ ID NO: 377. In some

embodiments, a first Fc domain comprises a sequence of SEQ ID NO: 378 and a second Fc
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domain comprises a sequence of SEQ ID NO: 379. In some embodiments, a first Fc domain
comprises a sequence of SEQ ID NO: 111 and a second Fc domain comprises a sequence of SEQ
ID NO: 111. In some embodiments, a first Fc domain comprises a sequence of SEQ ID NO: 139
and a second Fc domain comprises a sequence of SEQ ID NO: 139. In some embodiments, a first
Fc domain comprises a sequence of SEQ ID NO: 140 and a second Fc domain comprises a
sequence of SEQ ID NO: 140. In some embodiments, a first Fc domain comprises a sequence of
SEQ ID NO: 141 and a second Fc domain comprises a sequence of SEQ ID NO: 141. In some
embodiments, a first Fc domain comprises a sequence of SEQ ID NO: 142 and a second Fc
domain comprises a sequence of SEQ ID NO: 142. In some embodiments, a first Fc domain
comprises a sequence of SEQ ID NO: 143 and a second Fc domain comprises a sequence of SEQ
ID NO: 143. In some embodiments, a first Fc domain comprises a sequence of SEQ ID NO: 144
and a second Fc domain comprises a sequence of SEQ ID NO: 144. In some embodiments, a first
Fc domain comprises a sequence of SEQ ID NO: 145 and a second Fc domain comprises a
sequence of SEQ ID NO: 145. In some embodiments, a first Fc domain comprises a sequence of
SEQ ID NO: 146 and a second Fc domain comprises a sequence of SEQ ID NO: 146. In some
embodiments, a first Fc domain comprises a sequence of SEQ ID NO: 147 and a second F¢
domain comprises a sequence of SEQ ID NO: 147. In some embodiments, a first Fc domain
comprises a sequence of SEQ ID NO: 148 and a second Fc domain comprises a sequence of SEQ
ID NO: 148. In some embodiments, a first Fc domain comprises a sequence of SEQ ID NO: 149
and a second Fc domain comprises a sequence of SEQ ID NO: 149. In some embodiments, a first
Fc domain comprises a sequence of SEQ ID NO: 163 and a second Fc domain comprises a
sequence of SEQ ID NO: 163. In some embodiments, a first Fc domain comprises a sequence of
SEQ ID NO: 164 and a second Fc domain comprises a sequence of SEQ ID NO: 164. In some
embodiments, a first Fc domain comprises a sequence of SEQ ID NO: 374 and a second Fc
domain comprises a sequence of SEQ ID NO: 374. In some embodiments, a first Fc domain
comprises a sequence of SEQ ID NO: 375 and a second Fc domain comprises a sequence of SEQ

ID NO: 375.
Hinge sequences

[0208] In some embodiments, an Fc domain comprises a hinge sequence. In some

embodiments, an F¢ domain comprises the amino acid sequence of SEQ ID NQ: 299
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(DKTHTCPPCP). In some embodiments, an Fc domain comprises the amino acid sequence of
SEQ ID NO: 300 (EPKSSDKTHTCPPCP). In some embodiments, an Fc domain comprises the
amino acid sequence of SEQ ID NO: 301 (ERKCCVECPPCP). In some embodiments, an F¢
domain comprises the amino acid sequence of SEQ ID NO: 302 (ELKTRPLGDTTHTCPPCP).
In some embodiments, an Fc domain comprises the amino acid sequence of SEQ ID NO: 303
(ELKTRPLGDTTHTCPRCP(EPKSCDTPPPCPRCP)3). In some embodiments, an Fc domain
comprises the amino acid sequence of SEQ ID NO: 304 (ESKYGPPCPPCP).

[0209] In this context, it is to be understood that any of the exemplary Fc domain
sequences provided in Table 3 can be modified by replacing the hinge sequence of SEQ ID NO:
299 (DKTHTCPPCP) or SEQ ID NO: 300 (EPKSSDKTHTCPPCP) with the hinge sequence of
SEQ ID NO: 301 (ERKCCVECPPCP), SEQ ID NO: 302 (ELKTRPLGDTTHTCPPCP), SEQ ID
NO: 303 (ELKTRPLGDTTHTCPRCP(EPKSCDTPPPCPRCP)3), SEQ ID NO: 304
(ESKYGPPCPPCP) or any other suitable hinge sequence including variants of the hinge
sequences of SEQ ID NOs: 299-304 that include 1, 2, 3, 4, 5 or more mutations.

Mutations to increase binding to internalizing receptors

[0210] In some embodiments, additional mutations are introduced into Fc domains of
molecules described herein in order to target cell surface receptors that bind and internalize
ligands and target them to the lysosome (i.e., internalizing receptors or endocytic receptors). By
modifying Fc domains to increase binding to internalizing receptors, molecules described herein

and their bound autoantibodies are targeted for internalization and lysosomal degradation.

[0211] In some embodiments, a molecule comprises a first and/or second Fc domain that
comprises one of more mutated amino acid residues that alters its binding to an internalizing
receptor on a cell, where the internalizing receptor is capable of shuttling its cargo to the
lysosome of the cell leading to degradation. In some embodiments, altered binding to the
internalizing receptor comprises increased binding to an internalizing receptor. Without wishing
to be bound to any theory, once a molecule bound to an autoantibody binds to an internalizing
receptor on a cell, the internalizing receptor internalizes the molecule and the autoantibody is

shuttled to the lysosome of the cell for degradation.
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[0212] Exemplary internalizing receptors include but are not limited to FcyRIIB, FcRn,
ASGPR, BCMA, CD38, SLAMF7, GPCRS5D, or CD138.

[0213] In some embodiments, a first and/or second Fc domain comprises one or more
mutated amino acid residues that increase binding to the human FcyR, specifically FcyRIIB. In
some embodiments, such a mutation comprises at least one of the following mutated amino acid
residues: S267E and L328F, according to the EU numbering scheme. In some embodiments, a
first and/or second Fc domain comprise a combination of the following mutated amino acid
residues: S267E and L328F, according to the EU numbering scheme. In some embodiments, a
first and/or second Fc domain comprises the mutated amino acid residue P238D, according to the
EU numbering scheme. In some embodiments, a first and/or second F¢ domain comprises at
least one of the following mutated amino acid residues: L234A, L235A, and P238D, according
to the EU numbering scheme. In some embodiments, a first and/or second Fc domain comprises
the following mutated amino acid residues: L234A, L235A, and P238D, according to the EU
numbering scheme. In some embodiments, a first and/or second Fc domain comprises at least
one of the following mutated amino acid residues: L234A, L.235A, P238D and P329G, according
to the EU numbering scheme. In some embodiments, a first and/or second Fc domain comprises
the following mutated amino acid residues: L234A, 1.235A, P238D and P329@, according to the
EU numbering scheme. In some embodiments, a first and/or second Fc domain comprises at
least one of the following mutated amino acid residues: L234A, L235A, and P238D, according
to the EU numbering scheme. In some embodiments, a first and/or second F¢ domain comprises
the following mutated amino acid residues: 1.234A, 1.235A, and P238D, according to the EU
numbering scheme. In some embodiments, a first and/or second Fc domain comprises at least
one of the following mutated amino acid residues: N297A and P238D, according to the EU
numbering scheme. In some embodiments, a first and/or second Fc domain comprises the
following mutated amino acid residues: N297A and P238D, according to the EU numbering

scheme.

[0214] In some embodiments, one or more Fc mutations are introduced in order to increase
binding to the human neonatal receptor (FcRn). In some embodiments, an Fc domain is an IgG1

Fc domain. Human IgG1 naturally binds FcRn at an acidic pH, which allows it to, upon binding
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FcRn and internalization into a cell, be recycled back to the surface of the cell and not to be
degraded in the lysosome. In some embodiments, Fc mutations comprise mutation that increase
binding to FcRn in neutral pH environments (e.g., extracellular environment). Without wishing
to be bound by any theory, such mutations are included in the molecules described herein in
order to increase binding of the Fc domain to FcRn on the surface of a cell in a neutral pH
environment, such that there will be increased receptor-mediated internalization into cells and

shuttling of the autoantibodies (bound to the molecule) to the lysosome.

[0215] In some embodiments, a first and/or second Fc domain comprises one or more
mutated amino acid residues that increase binding to FcRn at a neutral or near-neutral pH (e.g.,
pH between about 6.8 and 7.5). In some embodiments, a first and/or second Fc domain
comprises a human IgG1 isotype and has remains bound to FcRn upon entry into an environment
having an acidic pH and/or having low calcium concentration (e.g., into an endosome of a cell).
In some embodiments, a first and/or second Fc domain comprises at least one of the following
mutated amino acid residues: M252Y, S254T, T256E, H433K, and N434F, according to the EU
numbering scheme. In some embodiments, such mutations include a combination that includes
the following mutations: M252Y, S254T, T256E, H433K, N434F (i.e., “MST-HN"), according to
the EU numbering scheme. In some embodiments, the first and/or second Fc domain comprises
a combination of the following mutated amino acid residues: M252Y, S254T, T256E, H433K,
and N434F (i.e., “MST-HN”), according to the EU numbering scheme.

[0216] In some embodiments, a first and/or second Fc domain comprises at least one mutated
amino acid sequence that decreases binding to one or more Fc-gamma receptors (FcyRs). Such
modifications may prevent immune crosslinking (i.e., of a molecule, autoantibody, FcyRs) that
leads to inflammatory responses. Such mutations may focus the primary mechanism of action of
the molecules, i.e., to the targeted internalization and subsequent degradation of autoantibodies.
In some embodiments, a first and/or second Fc domain comprises at least one of the following
mutated amino acid residues: G236R and L328R, according to the EU numbering scheme. In
some embodiments, a first and/or second Fc domain comprises the following mutated amino acid

residues: G236R and L328R, according to the EU numbering scheme.
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[0217] In some embodiments, a molecule described herein may include any combination of
the above-described Fc mutations that alter binding to an internalizing receptor or Fc receptor. In
some embodiments, a molecule described herein includes an Fc domain that comprises an “MST-
HN” modification described herein in combination with an “RR” mutation described herein. In
some embodiments, a molecule described herein includes an Fc domain that comprises an “MST-
HN” modification described herein in combination with the “P238D” mutation described herein.
In some embodiments, a molecule described herein includes an Fc domain that comprises an
“MST-HN” modification described herein in combination with an “RR” mutation and “P238D”

mutation described herein.
i Exemplary FcyRIIB Mutations

[0218] In some embodiments, an Fc domain comprises one or more amino acid mutations
that increase affinity for FcyRIIB. In some embodiments FcyRIIB is human FcyRIIB. In some
embodiments, FcyRIIB is murine FeyRIIB.

[0219] In some embodiments, an Fc domain is utilized in a molecule described herein that
comprises one or more mutations that enhances binding kinetics of an immune complex
comprising the one or more molecules bound to a target antibody to FcyRIIB. In some
embodiments, enhanced binding kinetics comprises at least 15%, at least 20%, at least 25%, at
least 30%, at least 35%, at least 40%, at least 45%, or at least S50% or greater binding affinity. In
some embodiments, enhanced binding kinetics comprises an increase in avidity, stability,
strength, frequency, and/or duration of binding between the immune complex and FcyRIIB. In
some embodiments, enhanced binding kinetics comprise an increase in the rate of association, a

decrease in the rate of disassociation, and/or a change in the equilibrium dissociation constant.

[0220] In some embodiments, molecules described herein having a first and second Fc
domain comprise one or more mutations in the first and/or second Fc domain to increase binding
to FcyRIIB, wherein upon binding of two molecules to the target antibody, an immune complex
is formed that has enhanced binding kinetics with FcyRIIB relative to an immune complex that
comprises the target antibody bound to two corresponding molecules with wild-type Fc domains.

Without wishing to be bound by any theory, a molecule described herein may have one or more
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mutations that increase binding affinity for FcyRIIB, but the binding affinity of the molecule
alone to FcyRIIB is moderate. In some embodiments, a molecule binds to FcyRIIB with an
affinity within the range of about 1 uM to 0.001 uM. In some embodiments, a molecule binds to
FeyRIIB with an affinity within the range of about 1 pM to 0.01 pM. In some embodiments, a
molecule binds to FcyRIIB with an affinity within the range of about 0.1 uM to 0.01 uM. In
some embodiments, such mutations when introduced into an F¢ domain of a molecule described
herein confer an avidity-mediated binding effect to FcyRIIB when two or more molecules are
present in an immune complex with a target antibody. In some embodiments, a molecule
described herein has increased binding to FcyRIIB when the immune complex comprises two
molecules bound to a target antibody compared to an immune complex with only one molecule
bound to the target antibody. Without wishing to be bound by any theory, such avidity-mediated
effects allow for selective binding and depletion of immune complexes and weaker binding (and
hence depletion) of molecules when they are not part of an immune complex. These
characteristics allow for molecules described herein to remain circulating longer in the
bloodstream of a subject before being cleared by FcyRIIB-mediated internalization and

degradation.

[0221] Additionally, the present disclosure provides Fc domain mutations that achieve the
binding affinity to FcyRIIB to confer avidity-mediated effects to take advantage of the benefits
and additional selectively described herein. Exemplary Fc domain mutations that may be used to
achieve these binding kinetics with FcyRIIB include, e.g., in some embodiments, one or more of
the following mutations: E233V, 1.234D, L.235F, G236R, G237D, S239L, S267D, H268P,
$298G, T299A, A327L, L328A, A330H, E3331, R292Q, E233P, P238D, H268D, P271G,
A330R, L234Y, T250V, V2641, T307P, Q311R, A330K, P343R, M428L, N434A, Y436T,
Q438R, S440E, G2306N, S267E, L235R, D270E, E233D, and G237D, according to the EU

numbering scheme .

[0222] In some embodiments, an Fc domain mutation comprises one or more of the
following mutations: E233V, L234D, L235F, G236R, G237D, S239L, S267D, H268P, S298G,
T299A, A327L, L328A, A330H, or E3331. In some embodiments, an Fc domain comprises the
following set of mutations: E233V, L234D, 1.235F, G236R, G237D, S239L, S267D, H268P,
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S298G, T299A, A327L, L328A, A330H, and E3331, according to the EU numbering scheme
(e.g., see SEQ ID NOs: 113, 114, and 139).

[0223] In some embodiments, an Fc domain mutation comprises one or more of the
following mutations: E233V, L234D, L235F, G236R, G237D, S239L, S267D, R292Q, H268P,
§298G, T299A, A327L, L328A, A330H, or E3331, according to the EU numbering scheme. In
some embodiments, an Fc domain comprises the following set of mutations: E233V, 1.234D,
L235F, G236R, G237D, S239L, S267D, R292Q), H268P, S298G, T299A, A327L, L328A,
A330H, and E333I, according to the EU numbering scheme (e.g., see SEQ ID NOs: 115, 116,
and 140).

[0224] In some embodiments, an Fc domain mutation comprises one or more of the
following mutations; E233V, L234D, L235F, G236R, G237D, S239L, H268P, R292Q, $298G,
T299A, A327L, L328A, A330H, or E333I, according to the EU numbering scheme. In some
embodiments, an Fc domain comprises the following set of mutations: E233V, L234D, L235F,
G236R, G237D, S239L, H268P, R292Q), S298G, T299A, A327L, L328A, A330H, and E3331,
according to the EU numbering scheme (e.g., see SEQ ID NOs: 117, 118, and 141).

[0225] In some embodiments, an F¢c domain mutation comprises one or more of the
following mutations: 1.234Y, P238D, T250V, V2641, T307P, Q311R, A330K, P343R, M428L,
N434A, Y436T, Q438R, or S440E, according to the EU numbering scheme. In some
embodiments, an Fc domain comprises the following set of mutations: L234Y, P238D, T250V,
V2641, T307P, Q311R, A330K, P343R, M428L, N434A, Y436T, Q438R, and S440E, according
to the EU numbering scheme (e.g., see SEQ ID NOs: 119, 120, and 142).

[0226] In some embodiments, an Fc domain mutation comprises one or more of the
following mutations: L234D, G236N, or S267E, according to the EU numbering scheme. In
some embodiments, an Fc domain comprises the following set of mutations: L234D, G236N, and

S267E, according to the EU numbering scheme (e.g., see SEQ ID NOs: 121, 122, and 143).

[0227] In some embodiments, an Fc domain mutation comprises L235R, according to the

EU numbering scheme (e.g., see SEQ ID NOs: 123, 124, and 144).
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[0228] In some embodiments, an Fc domain mutation comprises one or both of the following
mutations G236N and S267E, according to the EU numbering scheme. In some embodiments, an
Fc domain comprises the following set of mutations: G236N and S267E, according to the EU
numbering scheme (e.g., see SEQ ID NOs: 125, 126, and 145).

[0229] In some embodiments, an Fc domain mutation comprises one or both of the following
mutations P238D and D270E, according to the EU numbering scheme. In some embodiments, an
Fc domain comprises the following set of mutations: P238D and D270E, according to the EU
numbering scheme (e.g., see SEQ ID NOs: 127, 128, and 146).

[0230] In some embodiments, an Fc domain mutation comprises one or both of the following
mutations P238D and P271G, according to the EU numbering scheme. In some embodiments, an
Fc domain comprises the following set of mutations: P238D and P271G, according to the EU
numbering scheme (e.g., see SEQ ID NOs: 129, 130, and 147).

[0231] In some embodiments, an Fc domain mutation comprises one or more of the
following mutations: P238D, D270E, or P271G, according to the EU numbering scheme. In
some embodiments, an Fc domain comprises the following set of mutations: P238D, D270E, and

P271G, according to the EU numbering scheme (e.g., see SEQ ID NOs: 131, 132, and 148).

[0232] In some embodiments, an Fc domain mutation comprises one or more of the
following mutations: G237D, P238D, P271G, or A330R, according to the EU numbering
scheme. In some embodiments, an Fc domain comprises the following set of mutations: G237D,
P238D, P271G, and A330R, according to the EU numbering scheme (e.g., see SEQ ID NOs:
133, 134, and 149).

[0233] In some embodiments, an Fc domain mutation comprises one or more of the
following mutations: G237D, P238D, D270E, P271G, or A330R, according to the EU numbering
scheme. In some embodiments, an Fc domain comprises the following set of mutations: G237D,
P238D, D270E, P271G, and A330R, according to the EU numbering scheme (e.g., see SEQ ID
NOs: 135, 136, and 163).

- 112 -



WO 2025/030000 PCT/US2024/040515

[0234] In some embodiments, an Fc domain mutation comprises one or more of the
following mutations: E233D, G237D, P238D, H268D, P271G, or A330R, according to the EU
numbering scheme. In some embodiments, an F¢c domain comprises the following set of
mutations: E233D, G237D, P238D, H268D, P271G, and A330R, according to the EU numbering
scheme (e.g., see SEQ ID NOs: 137, 138, and 164).

[0235] In some embodiments, an Fc domain mutation comprises P238D, according to the EU

numbering scheme (e.g., see SEQ ID NOs: 107 and 108).

[0236] In some embodiments, F¢c domains with mutations that increase binding affinity for
FcyRIIB also have decreased or undetectable binding to certain activating Fc receptors. In some
embodiments, an activating Fc receptor includes one or more of FeyRI, FcyRITA167H,
FcyRITA167R, FcyRIITA176F, FeyRIIIA 176V, FcyRIIIB, and/or FcRn. Such binding properties
lead to additional beneficial properties of molecules described herein including, e.g., a low risk
of toxicity as there is less risk of activating the innate immune response (through activating Fc

receptors) in response to molecules being introduced.

[0237] In some embodiments, an Fc domain described herein comprises one or more
modifications such that a molecule described herein does not activate immune cells (e.g., does

not activate immune cells to secrete pro-inflammatory cytokines, e.g., IL-6).

Mutations for heterodimerization

[0238] In some embodiments, Fc mutations are introduced to promote heterodimerization of
the two polypeptides, where each polypeptide comprises an Fc domain, and the first and second

Fc domains heterodimerize in order to generate the full molecule.

[0239] Challenges exist in producing heterodimerized Fc domains of two different
polypeptides from a single composition, particularly because the random pairing of different
polypeptides can yield undesired species. Due to the presence of mispaired byproducts, and
significantly reduced production yields, sophisticated purification procedures are required to
isolate the desired antibody agent in those situations. In general, the same problem of mispaired

byproducts remains if recombinant expression techniques are used. One approach to solve the
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problem of mispaired byproducts is known as “knob-into-holes technology” (KIH), which aims
to force the pairing of two different polypeptides containing Fc domains by introducing
mutations into the CH3 regions of the Fc domains to modify the contact interface. On one CH3
region, bulky amino acids are replaced by amino acids with short side chains to create a “hole”
and amino acids with large side chains are introduced into the other CH3 region, to create a
“knob”. For example, co-expressing two heavy chains of an antibody with such a modification
with two light chains, leads to high yields of heterodimer formation versus homodimer was
observed (see Ridgway et al., Protein Eng. 9:617 (1996); and WO 1996/027011, which are
herein incorporated by reference). In some embodiments, a molecule described herein utilizes
KIH technology as described in, e.g., WO 1998/05043 1, which is herein incorporated by

reference in its entirety.

[0240] As described herein, a molecule comprises a first Fc domain and a second Fc domain.
In some embodiments a first Fc domain and/or a second Fc domain comprises a CH2 region
variant and/or a CH3 region variant, wherein such variants each independently comprise at least
one different amino acid substitution such that a heterodimeric domain pair is generated such that
heterodimerization of the first and second Fc domains of the inventive molecule is favored over

homodimerization.

[0241] As described herein, a first and/or second Fc¢ domain in a molecule described herein
may comprise certain mutations that utilize KIH technology that include, but are not limited to, a
CH3 modification. In some embodiments, a molecule comprises first and second Fc domains
that form a heterodimer using knobs-in-holes (KIH) modifications. In some embodiments, a
KIH mutation comprises Y349T and T394F, according to the EU numbering scheme. In some
embodiments, the first Fc domain comprises the Y349T mutation and the second Fc¢ domain
comprises the T394F mutation. In some embodiments, the first Fc domain comprises the T394F
mutation and the second Fc domain comprises the Y349T mutation. In some embodiments, a
KIH mutation comprises T366W, S354C, T366S, L368A, Y407V, and Y349C, according to the
EU numbering scheme. In some embodiments, the first Fc domain comprises the T366W and

S354C mutations and the second Fc domain comprises the T366S, L368A, Y407V, and Y349C
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mutations. In some embodiments, the first Fc domain comprises the T366S, L368A, Y407V, and
Y349C mutations and the second Fc domain comprises the T366W and S354C mutations.

[0242] One of skill in the art will understand that other known KIH mutations or other Fc
modifications are known in the art to promote heterodimerization and may be used in the
molecules described herein, such as charge-to-charge swap design (e.g., “DD-KK” mutation
pairs) and isotype strand swap design (e.g., “SEED Fc” ) (see Ha et al., Frontiers in

Immunology 7: 394 (2016), which is herein incorporated by reference in its entirety).

Mutations for half-life extension

[0243] In some embodiments, a first and/or second Fc domain in a molecule includes one or
more mutated amino acid residues that increase half-life. In some embodiments, a first and/or
second Fc¢ domain comprises one of the following mutated amino acid residues: M252Y, S254T,
and T256E (“MST” or “YTE”), according to the EU numbering scheme to increase half-life. In
some embodiments, a first and/or second Fc domain comprises a combination of the following
mutated amino acid residues: M252Y, S254T, and T256E, according to the EU numbering
scheme to increase half-life. In some embodiments, a first and/or second Fc domain comprises
one of the following mutated amino acid residues: M428L and N4348S (“L/S”), according to the
EU numbering scheme. In some embodiments, a first and/or second Fc domain comprises a
combination of the following mutated amino acid residues: M428L and N434S, according to the

EU numbering scheme.

[0244] In some embodiments, a first and/or second Fc domain comprises one of the
following mutated amino acid residues: T250Q and M428L (“QL”), according to the EU
numbering scheme to increase half-life. In some embodiments, a first and/or second Fc domain
comprises one of the following mutated amino acid residues: H433K and N434F (“KF”),
according to the EU numbering scheme to increase half-life. In some embodiments, a first
and/or second Fc¢ domain comprises one of the following mutated amino acid residues: T307A,
E380A and N434A (“AAA”), according to the EU numbering scheme to increase half-life. In
some embodiments, a first and/or second Fc domain comprises the following mutated amino acid
residues: V308P, according to the EU numbering scheme to increase half-life. In some

embodiments, a first and/or second Fc domain comprises one of the following mutated amino
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acid residues: M252Y, V308P, and N434Y (“YPY”), according to the EU numbering scheme to
increase half-life. In some embodiments, a first and/or second Fc domain comprises one of the
following mutated amino acid residues: H285D, T307Q, and A378V (“DQV”), according to the
EU numbering scheme to increase half-life. In some embodiments, a first and/or second Fc
domain comprises one of the following mutated amino acid residues: L309D, Q311H, N434S
(“DHS”), according to the EU numbering scheme to increase half-life. Exemplary Fc mutations
are described in e.g., Liu et al., Antibodies 9(4): 64 (2020), which is hereby incorporated by

reference in its entirety.

Linkers

[0245] Molecules described herein include an Fc domain linked to an autoantibody-binding
domain. In some embodiments, the autoantibody-binding domain is connected directly to an Fc
domain. In some embodiments, the autoantibody-binding domain is connected to an Fc domain
through a linker. Various linkers are contemplated to be used in molecules described herein.
While linkers may be between an autoantibody-binding domain and an Fc domain they may also
be between other domains of the molecule, e.g., connecting one or more autoantigen domains

within the autoantibody-binding domain.

[0246] In some embodiments, a linker includes a flexible linker so as to provide flexibility in
a molecule (e.g., between an autoantigen domain and a Fc domain). In some embodiments, a

flexible linker contains at least 1 flexible amino acid (e.g., Gly).

[0247] Exemplary flexible linkers include glycine polymers (G, glycine-serine polymers
(including, for example, (GS), (GSGGS: SEQ ID NO: 156)» and (GGGS: SEQ ID NO: 151)n,
where n is an integer of at least one), glycine-alanine polymers, alanine-serine polymers, and
other flexible linkers known in the art. Glycine and glycine-serine polymers are relatively
unstructured, and therefore may be able to serve as a neutral tether between components.
Glycine accesses significantly more phi-psi space than even alanine, and is much less restricted
than residues with longer side chains (see Scheraga, Rev. Computational Chem. 11:173-142
(1992)). In some embodiments, a linker comprises the amino acid sequence of SEQ ID NO: 150
(GGGGS), SEQ ID NO: 151 (GGGGSGGGGS), SEQ ID NO: 152 (GGGGSGGGGSGGGGS)

or SEQ ID NO: 153 (VDGGGGSGGGGSGGGGSG).
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[0248] Additional exemplary flexible linkers include, but are not limited to, SEQ ID NO:
157 (GGSG), SEQ ID NO: 158 (GGSGG), SEQ ID NO: 159 (GSGSG), SEQ ID NO: 160
(GSGGQ), SEQ ID NO: 161 (GGGSG), SEQ ID NO: 162 (GSSSG), and the like. Additional
exemplary linkers also include the following: GGGGSGGGGSGGGGSGGGGS (SEQ ID NO:
154) and GGGGSGGGGSGGGGSGGGGSSGGGGS (SEQ ID NO: 155).

[0249] The ordinarily skilled artisan will recognize that the design of a molecule described
herein can include a linker that is all or partially flexible, such that the linker can include a
flexible linker as well as one or more portions that confer less flexible structure to provide for a

desired molecule structure.

[0250] Suitable linkers can be readily selected and can be of various lengths, such as from 1
amino acid (e.g., Gly) to 20 amino acids or more, from 2 amino acids to 15 amino acids, from 3
amino acids to 12 amino acids, including 4 amino acids to 10 amino acids, 5 amino acids to 9
amino acids, 6 amino acids to 8 amino acids, or 7 amino acids to 8 amino acids (e.g., at least 1, 2,

3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, or 19 amino acids).

[0251] In some embodiments a linker may be or comprise a synthetic linker that does not
comprise amino acids, e.g., a polyethylene (PEG) linker or other known synthetic linkers that are
commonly used for chemical conjugation, e.g., in antibody-drug conjugates. In this context, it is
also to be understood that the molecules described herein encompass molecules where the
components of the first or second polypeptides (i.e., autoantigen domain, antigen-binding
domain, Fc domains) are linked via chemical conjugation, e.g., “click” or other chemistry,

optionally with an intervening amino acid or synthetic linker.

[0252] In some embodiments, a molecule described herein is a fusion protein wherein the
first and second polypeptides can be encoded by a single nucleic acid sequence. In some
embodiments, a molecule described herein is a chemically conjugated molecule that includes

components conjugated using synthetic chemistry.
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Exemplary Configurations

[0253] Various configurations of molecules as described herein are contemplated. Such
configurations include various elements of molecules as described herein including a first
polypeptide comprising an autoantibody-binding domain linked to a first Fc domain, and a
second polypeptide comprising a second Fc domain. Exemplary autoantibody-binding domains,
antigen-binding domains, Fc domains, and linkers are described. Such components may be

assembled in different configurations to generate a molecule as described herein.

[0254] Exemplary combinations of specific autoantigen domains, antigen-binding domains,
Fc domains, and linkers are provided in Table 4 below. In some embodiments, any one of the
combinations in Table 4 may be included in a molecule configuration as shown, e.g., in FIG. 2.
In such a configuration, the C-terminus of an autoantigen domain (A) is linked to the N-terminus
of a first Fc domain (Fcl) through an optional linker (L) (first polypeptide) and forms a

heterodimer with a second Fc domain (Fc2) of the second polypeptide.

[0255] In some embodiments, any one of the combinations in Table 4 may be included in a
molecule configuration as shown, e.g., in FIG. 3. In such a configuration, the C-terminus of an
autoantigen domain (A) is linked to the N-terminus of a first Fc domain (Fc1) though an optional
linker (L) (first polypeptide) and the molecule also includes an antigen-binding domain, where
the C-terminus of the antigen-binding domain (HC/LC Fab) is linked to the N-terminus of a
second Fc domain (Fc2) (second polypeptide). In some embodiments (not shown), the N-
terminus of the antigen-binding domain (HC/LC Fab) is instead linked to the C-terminus of a
second Fc domain (Fc2) (second polypeptide). In some embodiments (not shown), the C-
terminus of a first Fc domain (Fcl) is instead linked to the N-terminus of a first autoantigen
domain (A) through an optional linker (L) (first polypeptide). In some embodiments (not
shown), the C-terminus of a first Fc domain (Fc1) is instead linked to the N-terminus of a first
autoantigen domain (A) through an optional linker (L) (first polypeptide) and the N-terminus of
the antigen-binding domain (HC/LC Fab) is instead linked to the C-terminus of a second Fc
domain (Fc2) (second polypeptide).
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[0256] In some embodiments, any one of the combinations in Table 4 may be included in a
molecule configuration as shown, e.g., in FIG. 4. In such a configuration, the C-terminus of a
first Fc domain (Fc1) is linked to the N-terminus of an autoantigen domain (A) through an
optional linker (L) (first polypeptide) and forms a heterodimer with a second Fc domain (Fc2) of
the second polypeptide.

[0257] In some embodiments, any one of the combinations in Table 4 may be included in a
molecule configuration as shown, e.g., in FIG. SA. In such a configuration, a molecule includes
two autoantigen domains, where the C-terminus of a first Fc domain (Fcl) is linked to the N-
terminus of a first autoantigen domain (A’) through an optional linker (L") (first polypeptide) and
the C-terminus of a second Fc domain (Fc2) is linked to the N-terminus of a second autoantigen
domain (A’) through an optional linker (L") (second polypeptide). In some embodiments, the two
autoantigen domains are the same (e.g., in a homodimeric molecule of the present disclosure). In
some embodiments, the two autoantigen domains are different (e.g., in a heterodimeric molecule

of the present disclosure).

[0258] In some embodiments, any one of the combinations in Table 4 may be included in a
molecule configuration as shown, e.g., in FIG. 5B. In such a configuration, a molecule includes
two autoantigen domains, where the C-terminus of a first autoantigen domain (A) is linked to the
N-terminus of a first Fc domain (Fc1) through an optional linker (L) (first polypeptide) and the
C-terminus of a second autoantigen domain (A) is linked to the N-terminus of a second Fc
domain (Fc2) through an optional linker (L) (second polypeptide). In some embodiments, the
two autoantigen domains are the same (e.g., in a homodimeric molecule of the present
disclosure). In some embodiments, the two autoantigen domains are different (e.g., in a

heterodimeric molecule of the present disclosure).

[0259] Where FIGs. 2-5 label “A” or “A’” as an antigen (e.g., any antigen described herein),
the present disclosure also encompasses any domain that targets an autoantibody for this

component in the molecules described herein.

[0260] Additionally or alternatively, in some embodiments, a molecule may include a first

antigen-binding domain and a second antigen-binding domain such that each antigen-binding
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domain is capable of binding to the same or different target antigen. In some embodiments, a

first and/or second polypeptide of a molecule comprises an antigen binding domain. In some
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embodiments, a first polypeptide of a molecule comprises an antigen-binding domain. In some

embodiments, a second polypeptide of a molecule comprises an antigen-binding domain. In
some embodiments, both a first and second polypeptide of a molecule comprise an antigen-
binding domain. In some embodiments, a first antigen-binding domain targets an anti-TSHR

autoantibody and a second antigen-binding domain targets an internalizing receptor (e.g.,

ASPGR).

Table 4. Exemplary TSHR Antibody Depletion Combinations

Molecule | Name AorA’ HC LC L Fel Fc2
ID

Variant A1 | TSHR260 WT hulgGl Fc 1 n/a n/a n/a 103 104
MST-HN/RR

Variant A2 | TSHR260 2P hulgG1 Fe 2 n/a n/a n/a 103 104
MST-HN/RR

Variant A3 | TSHR260 2P2R hulgG1 Fc 3 n/a n/a n/a 103 104
MST-HN/RR

Variant A4 | TSHR260 2P1S hulgGl Fc 4 n/a n/a n/a 103 104
MST-HN/RR

Variant A5 | TSHR289 WT hulgG1 Fc 5 n/a n/a n/a 103 104
MST-HN/RR

Variant A6 | TSHR289 2P hulgG1 Fc 6 n/a n/a n/a 103 104
MST-HN/RR

Variant A7 | TSHR289 2P2R hulgG1 Fe 7 n/a n/a n/a 103 104
MST-HN/RR

Variant A8 | TSHR289 2P1S hulgGl Fc 8 n/a n/a n/a 103 104
MST-HN/RR

Variant B1 | TSHR260 WT hulgG1 Fe 1 n/a n/a n/a 105 106
S267E/L328F

Variant B2 | TSHR260 2P hulgG1 Fe 2 n/a n/a n/a 105 106
S267E/L328F
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Molecule | Name AorA’ HC LC L Fel Fe2
ID

Variant B3 | TSHR260 2P2R hulgG1 F¢ 3 n/a n/a n/a 105 106
S267E/L328F

Variant B4 | TSHR260 2P 1S hulgGl Fc 4 n/a n/a n/a 105 106
S267E/L328F

Variant B5S | TSHR289 WT hulgGl Fc 5 n/a n/a n/a 105 106
S267E/L328F

Variant B6 | TSHR289 2P hulgG1 Fc 6 n/a n/a n/a 105 106
S267E/L328F

Variant B7 | TSHR289 2P2R hulgG1 Fc 7 n/a n/a n/a 105 106
S267E/L328F

Variant B§ | TSHR289 2P1S hulgG1 F¢ 8 n/a n/a n/a 105 106
S267E/1.328F

Variant C1 | TSHR260 WT x 4F3 1 209 210 n/a 105 106
hulgG1 Fc

Variant C2 | TSHR260 2P x 4F3 2 209 210 n/a 105 106
hulgG1 Fc S267E/L328F

Variant C3 | TSHR260 2P2R x 4F3 3 209 210 n/a 105 106
hulgG1 Fc S267E/L328F

Variant C4 | TSHR260 2P18 x 4F3 4 209 210 n/a 105 106
hulgG1 Fc S267E/L328F

Variant C5 | TSHR289 WT x 4F3 5 209 210 n/a 105 106
hulgG1 Fc S267E/L328F

Variant C6 | TSHR289 2P x 4F3 6 209 210 n/a 105 106
hulgG1 Fc S267E/L328F

Variant C7 | TSHR289 2P2R x 4F3 7 209 210 n/a 105 106
hulgG1 Fc S267E/L328F

Variant C8 | TSHR289 2P18S x 4F3 8 209 210 n/a 105 106
hulgG1 Fc S267E/L328F

Variant D1 | TSHR260 WT hulgGl Fe 1 n/a n/a n/a 107 108
P238D
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Molecule | Name AorA’ HC LC L Fel Fe2
ID
Variant D2 | TSHR260 2P hulgG1 F¢ 2 n/a n/a n/a 107 108
P238D
Variant D3 | TSHR260 2P2R hulgG1 Fc 3 n/a n/a n/a 107 108
P238D
Variant D4 | TSHR260 2P1S hulgG1 Fc 4 n/a n/a n/a 107 108
P238D
Variant D5 | TSHR289 WT hulgG1 Fc 5 n/a n/a n/a 107 108
P238D
Variant D6 | TSHR289 2P hulgG1 Fc 6 n/a n/a n/a 107 108
P238D
Variant D7 | TSHR289 2P2R hulgGl1 F¢ 7 n/a n/a n/a 107 108
P2338D
Variant D8 | TSHR289 2P1S hulgG1 Fc 8 n/a n/a n/a 107 108
P238D
Variant E1 | TSHR260 WT hulgG1 Fc 1 n/a n/a n/a 109 110
P238D/LS
Variant E2 | TSHR260 2P hulgG1 Fc 2 n/a n/a n/a 109 110
P238D/LS
Variant E3 | TSHR260 2P2R hulgG1 F¢ 3 n/a n/a n/a 109 110
P238D/LS
Variant E4 | TSHR260 2P 1S hulgGl Fc 4 n/a n/a n/a 109 110
P238D/LS
Variant ES | TSHR289 WT hulgGl Fc 5 n/a n/a n/a 109 110
P238D/LS
Variant E6 | TSHR289 2P hulgG1 Fc 6 n/a n/a n/a 109 110
P238D/LS
Variant E7 | TSHR289 2P2R hulgG1 Fc 7 n/a n/a n/a 109 110
P238D/LS
Variant E8 | TSHR289 2P18S hulgGl Fc 8 n/a n/a n/a 109 110
P238D/LS
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Molecule | Name AorA’ HC LC L Fel Fe2
1D

Variant G1 | TSHR260 2P2R hulgG1 F¢ 3 n/a n/a n/a 113 114
E233V/L234D/1L.235F/G23
6R/G237D/S239L/S267D/
H268P/S298G/T299A/A32
7L/L328A/A330H/E3331

Variant G2 | TSHR260 2P2R hulgGl1 Fc 3 n/a n/a n/a 1135 116
E233V/L234D/L235F/G23
6R/G237D/S239L/S267D/
R292Q/H268P/S298G/T29
9A/A327L/L328A/A330H/
E3331

Variant G3 | TSHR260 2P2R hulgG1 Fe 3 n/a n/a n/a 117 118
E233V/L234D/1.235F/G23
6R/G237D/S239L/H268P/

R2920)/S298G/T299A/A32
7L/L328A/A330H/E3331

Variant G4 | TSHR260 2P2R hulgG1 Fc 3 n/a n/a n/a 137 138
E233D/G237D/P238D/H2
68D/P271G/A330R

Variant G5 | TSHR260 2P2R hulgGl1 Fc 3 n/a n/a n/a 119 120
L234Y/P238D/T250V/V26
41/T307P/Q311R/A330K/P
343R/M428L/N434A/Y43
6T/Q438R/S440E

Variant G6 | TSHR260 2P2R hulgG1 Fe 3 n/a n/a n/a 121 122
L234D/G236N/S267E

Variant G7 | TSHR260 2P2R hulgG1 F¢
L235R

n/a n/a n/a 123 124

W

Variant G8 | TSHR260 2P2R hulgGl F¢ 3 n/a n/a n/a 125 126
G236N/S267E

Variant G9 | TSHR260 2P2R hulgGl1 Fc 3 n/a n/a n/a 127 128
P238D/D270E
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Molecule | Name AorA’ HC LC L Fel Fe2
ID
Variant TSHR260 2P2R hulgG1 F¢ 3 n/a n/a n/a 129 130
G10 P238D/P271G
Variant TSHR260 2P2R hulgG1 Fe 3 n/a n/a n/a 131 132
Gl11 P238D/D270E/P271G
Variant TSHR260 2P2R hulgGl Fc 3 n/a n/a n/a 133 134
G12 G237D/P238D/P271G/A33
OR
Variant TSHR260 2P2R hulgG1 Fe 3 n/a n/a n/a 135 136
G13 G237D/P238D/D270E/P27
1G/A330R
Variant TSHR260 2P2R hulgG1 Fe 3 n/a n/a n/a 376 377
G14 S239D/H268D/L328W
Variant H1 | TSHR289 2P2R hulgG1 Fc 7 n/a n/a n/a 113 114
E233V/L234D/L235F/G23
6R/G237D/8239L/8267D/
H268P/S298G/T299A/A32
7L/L328A/A330H/E3331
Variant H2 | TSHR289 2P2R hulgGl Fe 7 n/a n/a n/a 115 116
E233V/L234D/L235F/G23
6R/G237D/S239L/S267D/
R292Q/H268P/S298G/T29
9A/A327L/L328A/A330H/
E3331
Variant H3 | TSHR289 2P2R hulgG1 F¢ 7 n/a n/a n/a 117 118
E233V/L234D/L235F/G23
6R/G237D/S239L/H268P/
R292Q)/S298G/T299A/A32
71/1.328 A/A330H/E3331
Variant H4 | TSHR289 2P2R hulgGl Fc 7 n/a n/a n/a 137 138
E233D/G237D/P238D/H2
68D/P271G/A330R
Variant H5 | TSHR289 2P2R hulgGl Fc 7 n/a n/a n/a 119 120
1.234Y/P238D/T250V/V26
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Molecule | Name AorA’ HC LC L Fcl Fc2
1D
41/T307P/Q311R/A330K/P
343R/M428L/N434A/Y 43
6T/Q438R/S440E
Variant H6 | TSHR289 2P2R hulgGl Fc¢ 7 n/a n/a n/a 121 122
L.234D/G236N/S267E
Variant H7 | TSHR289 2P2R hulgG1 Fc 7 n/a n/a n/a 123 124
L235R
Variant H8 | TSHR289 2P2R hulgGl1 F¢ 7 n/a n/a n/a 125 126
G236N/S267E
Variant H9 | TSHR289 2P2R hulgGl1 Fc 7 n/a n/a n/a 127 128
P238D/D270E
Variant TSHR289 2P2R hulgG1 Fc 7 n/a n/a n/a 129 130
H10 P238D/P271G
Variant TSHR289 2P2R hulgG1 Fc 7 n/a n/a n/a 131 132
HI11 P238D/D270E/P271G
Variant TSHR289 2P2R hulgG1 Fc 7 n/a n/a n/a 133 134
Hi12 G237D/P238D/P271G/A33
OR
Variant TSHR289 2P2R hulgG1 Fc 7 n/a n/a n/a 135 136
H13 G237D/P238D/D270E/P27
1G/A330R
Variant TSHR289 2P2R hulgG1 F¢ 7 n/a n/a n/a 376 377
H14 S239D/H268D/L328W

[0261] In some embodiments, a molecule comprises an amino acid sequence comprising any
of the combinations of sequences shown in Table 4. In some embodiments, a molecule
comprises an amino acid sequence comprising any of the combinations of sequences shown in
Table 4 and includes a linker (L) between the autoantigen domain and Fc domain (e.g., as shown

in any one of the configurations in FIGs. 2-5).
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[0262] In some embodiments, a molecule comprises a first polypeptide, wherein the first
polypeptide comprises: (i) an amino acid sequence that is at least 90% identical to SEQ ID NO: 1
and an amino acid sequence that is at least 90% identical to SEQ ID NO: 103, (ii) an amino acid
sequence that is at least 90% identical to SEQ ID NO: 2 and an amino acid sequence that is at
least 90% identical to SEQ ID NO: 103; (iii) an amino acid sequence that is at least 90%
identical to SEQ ID NO: 3 and an amino acid sequence that is at least 90% identical to SEQ ID
NO: 103; (iv) an amino acid sequence that is at least 90% identical to SEQ ID NO: 4 and an
amino acid sequence that is at least 90% identical to SEQ ID NO: 103; (v) an amino acid
sequence that is at least 90% identical to SEQ ID NO: 1 and an amino acid sequence that is at
least 90% identical to SEQ ID NO: 105; (vi) an amino acid sequence that is at least 90%
identical to SEQ ID NO: 2 and an amino acid sequence that is at least 90% identical to SEQ 1D
NO: 105; (vii) an amino acid sequence that is at least 90% identical to SEQ ID NO: 3 and an
amino acid sequence that is at least 90% identical to SEQ ID NO: 105; (viii) S an amino acid
sequence that is at least 90% identical to EQ ID NO: 4 and an amino acid sequence that is at least
90% identical to SEQ ID NO: 10S; or (ix) an amino acid sequence that is at least 90% identical
to SEQ ID NO: 4, an amino acid sequence that is at least 90% identical to SEQ ID NO: 209, an
amino acid sequence that is at least 90% identical to SEQ ID NO: 210, and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 105. In some embodiments a molecule
comprises a first polypeptide, wherein the first polypeptide comprises: (i) the amino acid
sequence of SEQ ID NO: 1 and the amino acid sequence of SEQ ID NO: 103; (ii) the amino acid
sequence of SEQ ID NO: 2 and the amino acid sequence of SEQ ID NO: 103; (iii) the amino
acid sequence of SEQ ID NO: 3 and the amino acid sequence of SEQ ID NO: 103; (iv) the
amino acid sequence of SEQ ID NO: 4 and the amino acid sequence of SEQ ID NO: 103; (v) the
amino acid sequence of SEQ ID NO: 1 and the amino acid sequence of SEQ ID NO: 105; (vi)
the amino acid sequence of SEQ ID NO: 2 and the amino acid sequence of SEQ ID NO: 105;
(vii) the amino acid sequence of SEQ ID NO: 3 and the amino acid sequence of SEQ ID NO:
105; (viii) the amino acid sequence of SEQ ID NO: 4 and the amino acid sequence of SEQ ID
NO: 105; or (ix) the amino acid sequence of SEQ ID NO: 4, the amino acid sequence of SEQ ID
NO: 209, the amino acid sequence of SEQ ID NO: 210, and the amino acid sequence of SEQ ID
NO: 105, (x) the amino acid sequence of SEQ ID NO: 5 and the amino acid sequence of SEQ ID
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NO: 103; (xi) the amino acid sequence of SEQ ID NO: 6 and the amino acid sequence of SEQ
ID NO: 103.

[0263] In some embodiments, a molecule comprises a second polypeptide, wherein the
second polypeptide comprises: (i) an amino acid sequence that is at least 90% identical to SEQ
ID NO: 104, (ii) an amino acid sequence that is at least 90% identical to SEQ 1D NQO: 106, (iii)
an amino acid sequence that is at least 90% identical to SEQ ID NO: 108, (iv) an amino acid
sequence that is at least 90% identical to SEQ ID NO: 110 or (v) an amino acid sequence that is
at least 90% identical to SEQ ID NO: 209, an amino acid sequence that is at least 90% identical
to SEQ ID NO: 210, and an amino acid sequence that is at least 90% identical to SEQ ID NO:
106. In some embodiments, a second polypeptide comprises: (i) the amino acid sequence of
SEQ ID NO: 104, (ii) the amino acid sequence SEQ ID NO: 106, (iii) the amino acid sequence of
SEQ ID NO: 108, (iv) the amino acid sequence of SEQ ID NO: 110, or (v) the amino acid
sequence SEQ ID NO: 209, the amino acid sequence SEQ ID NO: 210, and the amino acid
sequence SEQ ID NO: 106.

[0264] In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 1
and SEQ ID NO: 103, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 104; or (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
1 and SEQ ID NO: 104, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 103. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 2
and SEQ ID NO: 103, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 104; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
2 and SEQ ID NO: 104, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 103. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 3
and SEQ ID NO: 103, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 104; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
3 and SEQ ID NO: 104, and the second polypeptide comprises the amino acid sequence of SEQ
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ID NO: 103. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 4
and SEQ ID NO: 103, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 104; or (i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
4 and SEQ ID NO: 104, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 103. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 5
and SEQ ID NO: 103, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 104; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
5 and SEQ ID NO: 104, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 103. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 6
and SEQ ID NO: 103, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 104; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
6 and SEQ ID NO: 104, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 103. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 7
and SEQ ID NO: 103, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 104; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
7 and SEQ ID NO: 104, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 103. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 8
and SEQ ID NO: 103, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 104; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
8 and SEQ ID NO: 104, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 103. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 307
and SEQ ID NO: 103, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 104; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
307 and SEQ ID NO: 104, and the second polypeptide comprises the amino acid sequence of
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SEQ ID NO: 103. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 308
and SEQ ID NO: 103, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 104; or (i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
308 and SEQ ID NO: 104, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 103. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 309
and SEQ ID NO: 103, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 104; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
309 and SEQ ID NO: 104, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 103. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 310
and SEQ ID NO: 103, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 104; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
310 and SEQ ID NO: 104, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 103. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 311
and SEQ ID NO: 103, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 104; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
311 and SEQ ID NO: 104, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 103. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 312
and SEQ ID NO: 103, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 104; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
312 and SEQ ID NO: 104, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 103. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 313
and SEQ ID NO: 103, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 104; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
313 and SEQ ID NO: 104, and the second polypeptide comprises the amino acid sequence of
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SEQ ID NO: 103. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 314
and SEQ ID NO: 103, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 104; or (i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
314 and SEQ ID NO: 104, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 103. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 315
and SEQ ID NO: 103, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 104; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
315 and SEQ ID NO: 104, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 103. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 316
and SEQ ID NO: 103, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 104; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
316 and SEQ ID NO: 104, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 103. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 317
and SEQ ID NO: 103, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 104; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
317 and SEQ ID NO: 104, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 103.

[0265] In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 1
and SEQ ID NO: 105, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 106; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
1 and SEQ ID NO: 106, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 105. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 2
and SEQ ID NO: 105, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 106; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
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2 and SEQ ID NO: 106, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 105. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 3
and SEQ ID NO: 105, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 106; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
3 and SEQ ID NO: 106, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 105. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 4
and SEQ ID NO: 105, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 106; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
4 and SEQ ID NO: 106, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 105. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 5
and SEQ ID NO: 105, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 106; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
5 and SEQ ID NO: 106, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 105. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 6
and SEQ ID NO: 105, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 106; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
6 and SEQ ID NO: 106, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 105. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 7
and SEQ ID NO: 105, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 106; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
7 and SEQ ID NO: 106, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 105. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 8
and SEQ ID NO: 105, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 106; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
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8 and SEQ ID NO: 106, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 105. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 307
and SEQ ID NO: 105, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 106; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
307 and SEQ ID NO: 106, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 105. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 308
and SEQ ID NO: 105, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 106; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
308 and SEQ ID NO: 106, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 105. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 309
and SEQ ID NO: 105, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 106; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
309 and SEQ ID NO: 106, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 105. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 310
and SEQ ID NO: 105, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 106; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
310 and SEQ ID NO: 106, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 105. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 311
and SEQ ID NO: 105, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 106; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
311 and SEQ ID NO: 106, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 105. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 312
and SEQ ID NO: 105, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 106; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
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312 and SEQ ID NO: 106, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 105. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 313
and SEQ ID NO: 105, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 106; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
313 and SEQ ID NO: 106, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 105. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 314
and SEQ ID NO: 105, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 106; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
314 and SEQ ID NO: 106, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 105. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 315
and SEQ ID NO: 105, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 106; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
315 and SEQ ID NO: 106, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 105. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 316
and SEQ ID NO: 105, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 106; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
316 and SEQ ID NO: 106, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 105. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 317
and SEQ ID NO: 105, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 106; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
317 and SEQ ID NO: 106, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 105.

[0266] In some embodiments, a molecule comprises a first and second polypeptide

wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 1

and SEQ ID NO: 107, and the second polypeptide comprises the amino acid sequence of SEQ ID
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NO: 108; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
1 and SEQ ID NO: 108, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 107. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 2
and SEQ ID NO: 107, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 108; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
2 and SEQ ID NO: 108, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 107. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 3
and SEQ ID NO: 107, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 108; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
3 and SEQ ID NO: 108, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 107. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 4
and SEQ ID NO: 107, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 108; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
4 and SEQ ID NO: 108, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 107. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 5
and SEQ ID NO: 107, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 108; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
5 and SEQ ID NO: 108, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 107. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 6
and SEQ ID NO: 107, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 108; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
6 and SEQ ID NO: 108, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 107. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 7

and SEQ ID NO: 107, and the second polypeptide comprises the amino acid sequence of SEQ ID
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NO: 108; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
7 and SEQ ID NO: 108, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 107. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 8
and SEQ ID NO: 107, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 108; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
8 and SEQ ID NO: 108, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 107. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 307
and SEQ ID NO: 107, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 108; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
307 and SEQ ID NO: 108, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 107. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 308
and SEQ ID NO: 107, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 108; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
308 and SEQ ID NO: 108, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 107. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 309
and SEQ ID NO: 107, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 108; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
309 and SEQ ID NO: 108, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 107. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 310
and SEQ ID NO: 107, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 108; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
310 and SEQ ID NO: 108, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 107. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 311

and SEQ ID NO: 107, and the second polypeptide comprises the amino acid sequence of SEQ ID
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NO: 108; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
311 and SEQ ID NO: 108, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 107. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 312
and SEQ ID NO: 107, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 108; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
312 and SEQ ID NO: 108, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 107. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 313
and SEQ ID NO: 107, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 108; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
313 and SEQ ID NO: 108, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 107. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 314
and SEQ ID NO: 107, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 108; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
314 and SEQ ID NO: 108, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 107. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 315
and SEQ ID NO: 107, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 108; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
315 and SEQ ID NO: 108, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 107. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 316
and SEQ ID NO: 107, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 108; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
316 and SEQ ID NO: 108, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 107. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 317

and SEQ ID NO: 107, and the second polypeptide comprises the amino acid sequence of SEQ ID
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NO: 108; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
317 and SEQ ID NO: 108, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 107.

[0267] In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 1
and SEQ ID NO: 109, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 110; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
1 and SEQ ID NO: 110, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 109. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 2
and SEQ ID NO: 109, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 110; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
2 and SEQ ID NO: 110, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 109. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 3
and SEQ ID NO: 109, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 110; or (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
3 and SEQ ID NO: 110, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 109. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 4
and SEQ ID NO: 109, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 110; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
4 and SEQ ID NO: 110, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 109. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 5
and SEQ ID NO: 109, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 110; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
5 and SEQ ID NO: 110, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 109. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 6

- 137 -



WO 2025/030000 PCT/US2024/040515

and SEQ ID NO: 109, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 110; or (i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
6 and SEQ ID NO: 110, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 109. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 7
and SEQ ID NO: 109, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 110; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
7 and SEQ ID NO: 110, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 109. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 8
and SEQ ID NO: 109, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 110; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
8 and SEQ ID NO: 110, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 109. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 307
and SEQ ID NO: 109, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 110; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
307 and SEQ ID NO: 110, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 109. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 308
and SEQ ID NO: 109, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 110; or (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
308 and SEQ ID NO: 110, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 109. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 309
and SEQ ID NO: 109, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 110; or (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
309 and SEQ ID NO: 110, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 109. In some embodiments, a molecule comprises a first and second polypeptide

wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 310

- 138 -



WO 2025/030000 PCT/US2024/040515

and SEQ ID NO: 109, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 110; or (i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
310 and SEQ ID NO: 110, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 109. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 311
and SEQ ID NO: 109, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 110; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
311 and SEQ ID NO: 110, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 109. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 312
and SEQ ID NO: 109, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 110; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
312 and SEQ ID NO: 110, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 109. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 313
and SEQ ID NO: 109, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 110; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
313 and SEQ ID NO: 110, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 109. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 314
and SEQ ID NO: 109, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 110; or (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
314 and SEQ ID NO: 110, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 109. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 315
and SEQ ID NO: 109, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 110; or (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
315 and SEQ ID NO: 110, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 109. In some embodiments, a molecule comprises a first and second polypeptide

wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 316
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and SEQ ID NO: 109, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 110; or (i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
316 and SEQ ID NO: 110, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 109. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 317
and SEQ ID NO: 109, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 110; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
317 and SEQ ID NO: 110, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 109.

[0268] In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 1
and SEQ ID NO: 113, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 114; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
1 and SEQ ID NO: 114, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 113. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 2
and SEQ ID NO: 113, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 114; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
2 and SEQ ID NO: 114, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 113. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 3
and SEQ ID NO: 113, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 114; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
3 and SEQ ID NO: 114, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 113. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 4
and SEQ ID NO: 113, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 114; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
4 and SEQ ID NO: 114, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 113. In some embodiments, a molecule comprises a first and second polypeptide

- 140 -



WO 2025/030000 PCT/US2024/040515

wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 5
and SEQ ID NO: 113, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 114; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
5 and SEQ ID NO: 114, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 113. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 6
and SEQ ID NO: 113, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 114; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
6 and SEQ ID NO: 114, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 113. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 7
and SEQ ID NO: 113, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 114; or (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
7 and SEQ ID NO: 114, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 113. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 8
and SEQ ID NO: 113, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 114; or (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
8 and SEQ ID NO: 114, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 113. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 307
and SEQ ID NO: 113, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 114; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
307 and SEQ ID NO: 114, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 113. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 308
and SEQ ID NO: 113, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 114; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ 1D NO:
308 and SEQ ID NO: 114, and the second polypeptide comprises the amino acid sequence of

SEQ ID NO: 113. In some embodiments, a molecule comprises a first and second polypeptide
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wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 309
and SEQ ID NO: 113, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 114; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
309 and SEQ ID NO: 114, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 113. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 310
and SEQ ID NO: 113, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 114; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
310 and SEQ ID NO: 114, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 113. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 311
and SEQ ID NO: 113, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 114; or (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
311 and SEQ ID NO: 114, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 113. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 312
and SEQ ID NO: 113, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 114; or (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
312 and SEQ ID NO: 114, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 113. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 313
and SEQ ID NO: 113, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 114; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
313 and SEQ ID NO: 114, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 113. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 314
and SEQ ID NO: 113, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 114; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ 1D NO:
314 and SEQ ID NO: 114, and the second polypeptide comprises the amino acid sequence of

SEQ ID NO: 113. In some embodiments, a molecule comprises a first and second polypeptide
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wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 315
and SEQ ID NO: 113, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 114; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
315 and SEQ ID NO: 114, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 113. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 316
and SEQ ID NO: 113, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 114; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
316 and SEQ ID NO: 114, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 113. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 317
and SEQ ID NO: 113, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 114; or (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
317 and SEQ ID NO: 114, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 113.

[0269] In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 1
and SEQ ID NO: 115, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 116; or (i1) the first polypeptide comprises an amino acid sequence comprising SEQ 1D NO:
1 and SEQ ID NO: 116, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 115. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 2
and SEQ ID NO: 115, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 116; or (i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
2 and SEQ ID NO: 116, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 115. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 3
and SEQ ID NO: 115, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 116; or (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
3 and SEQ ID NO: 116, and the second polypeptide comprises the amino acid sequence of SEQ
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ID NO: 115. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 4
and SEQ ID NO: 115, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 116; or (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
4 and SEQ ID NO: 116, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 115. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 5
and SEQ ID NO: 115, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 116; or (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
5 and SEQ ID NO: 116, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 115. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 6
and SEQ ID NO: 115, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 116; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
6 and SEQ ID NO: 116, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 115. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 7
and SEQ ID NO: 115, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 116; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
7 and SEQ ID NO: 116, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 115. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 8
and SEQ ID NO: 115, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 116; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
8 and SEQ ID NO: 116, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 115. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 307
and SEQ ID NO: 115, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 116; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
307 and SEQ ID NO: 116, and the second polypeptide comprises the amino acid sequence of
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SEQ ID NO: 115. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 308
and SEQ ID NO: 115, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 116; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
308 and SEQ ID NO: 116, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 115. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 309
and SEQ ID NO: 115, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 116; or (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
309 and SEQ ID NO: 116, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 115. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 310
and SEQ ID NO: 115, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 116; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
310 and SEQ ID NO: 116, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 115. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 311
and SEQ ID NO: 115, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 116; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
311 and SEQ ID NO: 116, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 115. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 312
and SEQ ID NO: 115, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 116; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
312 and SEQ ID NO: 116, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 115. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 313
and SEQ ID NO: 115, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 116; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
313 and SEQ ID NO: 116, and the second polypeptide comprises the amino acid sequence of
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SEQ ID NO: 115. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 314
and SEQ ID NO: 115, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 116; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
314 and SEQ ID NO: 116, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 115. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 315
and SEQ ID NO: 115, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 116; or (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
315 and SEQ ID NO: 116, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 115. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 316
and SEQ ID NO: 115, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 116; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
316 and SEQ ID NO: 116, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 115. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 317
and SEQ ID NO: 115, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 116; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
317 and SEQ ID NO: 116, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 115.

[0270] In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 1
and SEQ ID NO: 117, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 118; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
1 and SEQ ID NO: 118, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 117. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 2
and SEQ ID NO: 117, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 118; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
- 146 -



WO 2025/030000 PCT/US2024/040515

2 and SEQ ID NO: 118, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 117. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 3
and SEQ ID NO: 117, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 118; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
3 and SEQ ID NO: 118, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 117. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 4
and SEQ ID NO: 117, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 118; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
4 and SEQ ID NO: 118, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 117. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 5
and SEQ ID NO: 117, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 118; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
5 and SEQ ID NO: 118, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 117. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 6
and SEQ ID NO: 117, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 118; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
6 and SEQ ID NO: 118, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 117. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 7
and SEQ ID NO: 117, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 118; or (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
7 and SEQ ID NO: 118, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 117. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 8
and SEQ ID NO: 117, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 118, or (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
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8 and SEQ ID NO: 118, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 117. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 307
and SEQ ID NO: 117, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 118; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
307 and SEQ ID NO: 118, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 117. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 308
and SEQ ID NO: 117, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 118; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
308 and SEQ ID NO: 118, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 117. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 309
and SEQ ID NO: 117, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 118; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
309 and SEQ ID NO: 118, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 117. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 310
and SEQ ID NO: 117, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 118; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
310 and SEQ ID NO: 118, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 117. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 311
and SEQ ID NO: 117, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 118; or (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
311 and SEQ ID NO: 118, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 117. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 312
and SEQ ID NO: 117, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 118, or (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
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312 and SEQ ID NO: 118, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 117. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 313
and SEQ ID NO: 117, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 118; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
313 and SEQ ID NO: 118, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 117. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 314
and SEQ ID NO: 117, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 118; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
314 and SEQ ID NO: 118, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 117. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 315
and SEQ ID NO: 117, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 118; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
315 and SEQ ID NO: 118, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 117. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 316
and SEQ ID NO: 117, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 118; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
316 and SEQ ID NO: 118, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 117. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 317
and SEQ ID NO: 117, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 118; or (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
317 and SEQ ID NO: 118, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 117.

[0271] In some embodiments, a molecule comprises a first and second polypeptide

wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 1

and SEQ ID NO: 119, and the second polypeptide comprises the amino acid sequence of SEQ ID
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NO: 120; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
1 and SEQ ID NO: 120, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 119. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 2
and SEQ ID NO: 119, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 120; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
2 and SEQ ID NO: 120, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 119. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 3
and SEQ ID NO: 119, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 120; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
3 and SEQ ID NO: 120, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 119. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 4
and SEQ ID NO: 119, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 120; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
4 and SEQ ID NO: 120, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 119. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 5
and SEQ ID NO: 119, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 120; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
5 and SEQ ID NO: 120, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 119. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 6
and SEQ ID NO: 119, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 120; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
6 and SEQ ID NO: 120, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 119. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 7

and SEQ ID NO: 119, and the second polypeptide comprises the amino acid sequence of SEQ ID
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NO: 120; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
7 and SEQ ID NO: 120, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 119. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 8
and SEQ ID NO: 119, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 120; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
8 and SEQ ID NO: 120, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 119. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 307
and SEQ ID NO: 119, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 120; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
307 and SEQ ID NO: 120, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 119. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 308
and SEQ ID NO: 119, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 120; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
308 and SEQ ID NO: 120, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 119. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 309
and SEQ ID NO: 119, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 120; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
309 and SEQ ID NO: 120, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 119. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 310
and SEQ ID NO: 119, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 120; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
310 and SEQ ID NO: 120, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 119. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 311

and SEQ ID NO: 119, and the second polypeptide comprises the amino acid sequence of SEQ ID
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NO: 120; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
311 and SEQ ID NO: 120, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 119. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 312
and SEQ ID NO: 119, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 120; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
312 and SEQ ID NO: 120, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 119. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 313
and SEQ ID NO: 119, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 120; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
313 and SEQ ID NO: 120, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 119. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 314
and SEQ ID NO: 119, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 120; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
314 and SEQ ID NO: 120, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 119. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 315
and SEQ ID NO: 119, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 120; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
315 and SEQ ID NO: 120, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 119. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 316
and SEQ ID NO: 119, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 120; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
316 and SEQ ID NO: 120, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 119. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 317

and SEQ ID NO: 119, and the second polypeptide comprises the amino acid sequence of SEQ ID
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NO: 120; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
317 and SEQ ID NO: 120, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 119.

[0272] In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 1
and SEQ ID NO: 121, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 122; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
1 and SEQ ID NO: 122, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 121. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 2
and SEQ ID NO: 121, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 122; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
2 and SEQ ID NO: 122, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 121. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 3
and SEQ ID NO: 121, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 122; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
3 and SEQ ID NO: 122, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 121. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 4
and SEQ ID NO: 121, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 122; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
4 and SEQ ID NO: 122, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 121. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 5
and SEQ ID NO: 121, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 122; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
5 and SEQ ID NO: 122, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 121. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 6
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and SEQ ID NO: 121, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 122; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
6 and SEQ ID NO: 122, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 121. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 7
and SEQ ID NO: 121, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 122; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
7 and SEQ ID NO: 122, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 121. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 8
and SEQ ID NO: 121, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 122; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
8 and SEQ ID NO: 122, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 121. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 307
and SEQ ID NO: 121, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 122; or (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
307 and SEQ ID NO: 122, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 121. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 308
and SEQ ID NO: 121, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 122; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ D NO:
308 and SEQ ID NO: 122, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 121. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 309
and SEQ ID NO: 121, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 122; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
309 and SEQ ID NO: 122, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 121. In some embodiments, a molecule comprises a first and second polypeptide

wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 310
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and SEQ ID NO: 121, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 122; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
310 and SEQ ID NO: 122, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 121. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 311
and SEQ ID NO: 121, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 122; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
311 and SEQ ID NO: 122, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 121. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 312
and SEQ ID NO: 121, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 122; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
312 and SEQ ID NO: 122, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 121. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 313
and SEQ ID NO: 121, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 122; or (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
313 and SEQ ID NO: 122, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 121. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 314
and SEQ ID NO: 121, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 122; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ D NO:
314 and SEQ ID NO: 122, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 121. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 315
and SEQ ID NO: 121, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 122; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
315 and SEQ ID NO: 122, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 121. In some embodiments, a molecule comprises a first and second polypeptide

wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 316
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and SEQ ID NO: 121, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 122; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
316 and SEQ ID NO: 122, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 121. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 317
and SEQ ID NO: 121, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 122; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
317 and SEQ ID NO: 122, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 121.

[0273] In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 1
and SEQ ID NO: 123, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 124; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
1 and SEQ ID NO: 124, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 123. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 2
and SEQ ID NO: 123, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 124; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
2 and SEQ ID NO: 124, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 123. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 3
and SEQ ID NO: 123, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 124; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
3 and SEQ ID NO: 124, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 123. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 4
and SEQ ID NO: 123, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 124; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
4 and SEQ ID NO: 124, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 123. In some embodiments, a molecule comprises a first and second polypeptide
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wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 5
and SEQ ID NO: 123, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 124; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
5 and SEQ ID NO: 124, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 123. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 6
and SEQ ID NO: 123, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 124; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
6 and SEQ ID NO: 124, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 123. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 7
and SEQ ID NO: 123, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 124; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
7 and SEQ ID NO: 124, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 123. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 8
and SEQ ID NO: 123, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 124; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
8 and SEQ ID NO: 124, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 123. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 307
and SEQ ID NO: 123, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 124; or (i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
307 and SEQ ID NO: 124, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 123. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 308
and SEQ ID NO: 123, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 124; or (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
308 and SEQ ID NO: 124, and the second polypeptide comprises the amino acid sequence of

SEQ ID NO: 123. In some embodiments, a molecule comprises a first and second polypeptide
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wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 309
and SEQ ID NO: 123, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 124; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
309 and SEQ ID NO: 124, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 123. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 310
and SEQ ID NO: 123, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 124; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
310 and SEQ ID NO: 124, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 123. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 311
and SEQ ID NO: 123, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 124; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
311 and SEQ ID NO: 124, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 123. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 312
and SEQ ID NO: 123, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 124; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
312 and SEQ ID NO: 124, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 123. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 313
and SEQ ID NO: 123, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 124; or (i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
313 and SEQ ID NO: 124, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 123. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 314
and SEQ ID NO: 123, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 124; or (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
314 and SEQ ID NO: 124, and the second polypeptide comprises the amino acid sequence of

SEQ ID NO: 123. In some embodiments, a molecule comprises a first and second polypeptide
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wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 315
and SEQ ID NO: 123, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 124; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
315 and SEQ ID NO: 124, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 123. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 316
and SEQ ID NO: 123, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 124; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
316 and SEQ ID NO: 124, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 123. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 317
and SEQ ID NO: 123, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 124; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
317 and SEQ ID NO: 124, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 123.

[0274] In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 1
and SEQ ID NO: 125, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 126; or (i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
1 and SEQ ID NO: 126, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 125. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 2
and SEQ ID NO: 125, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 126; or (i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
2 and SEQ ID NO: 126, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 125. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 3
and SEQ ID NO: 125, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 126; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
3 and SEQ ID NO: 126, and the second polypeptide comprises the amino acid sequence of SEQ
-159 -



WO 2025/030000 PCT/US2024/040515

ID NO: 125. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 4
and SEQ ID NO: 125, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 126; or (i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
4 and SEQ ID NO: 126, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 125. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 5
and SEQ ID NO: 125, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 126; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
5 and SEQ ID NO: 126, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 125. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 6
and SEQ ID NO: 125, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 126; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
6 and SEQ ID NO: 126, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 125. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 7
and SEQ ID NO: 125, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 126; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
7 and SEQ ID NO: 126, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 125. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 8
and SEQ ID NO: 125, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 126; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
8 and SEQ ID NO: 126, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 125. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 307
and SEQ ID NO: 125, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 126; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
307 and SEQ ID NO: 126, and the second polypeptide comprises the amino acid sequence of
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SEQ ID NO: 125. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 308
and SEQ ID NO: 125, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 126; or (i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
308 and SEQ ID NO: 126, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 125. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 309
and SEQ ID NO: 125, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 126; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
309 and SEQ ID NO: 126, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 125. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 310
and SEQ ID NO: 125, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 126; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
310 and SEQ ID NO: 126, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 125. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 311
and SEQ ID NO: 125, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 126; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
311 and SEQ ID NO: 126, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 125. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 312
and SEQ ID NO: 125, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 126; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
312 and SEQ ID NO: 126, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 125. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 313
and SEQ ID NO: 125, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 126; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
313 and SEQ ID NO: 126, and the second polypeptide comprises the amino acid sequence of
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SEQ ID NO: 125. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 314
and SEQ ID NO: 125, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 126; or (i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
314 and SEQ ID NO: 126, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 125. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 315
and SEQ ID NO: 125, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 126; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
315 and SEQ ID NO: 126, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 125. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 316
and SEQ ID NO: 125, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 126; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
316 and SEQ ID NO: 126, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 125. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 317
and SEQ ID NO: 125, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 126; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
317 and SEQ ID NO: 126, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 125.

[0275] In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 1
and SEQ ID NO: 127, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 128; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
1 and SEQ ID NO: 128, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 127. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 2
and SEQ ID NO: 127, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 128; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
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2 and SEQ ID NO: 128, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 127. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 3
and SEQ ID NO: 127, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 128; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
3 and SEQ ID NO: 128, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 127. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 4
and SEQ ID NO: 127, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 128, or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
4 and SEQ ID NO: 128, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 127. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 5
and SEQ ID NO: 127, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 128; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
5 and SEQ ID NO: 128, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 127. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 6
and SEQ ID NO: 127, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 128; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
6 and SEQ ID NO: 128, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 127. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 7
and SEQ ID NO: 127, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 128; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
7 and SEQ ID NO: 128, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 127. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 8
and SEQ ID NO: 127, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 128; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
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8 and SEQ ID NO: 128, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 127. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 307
and SEQ ID NO: 127, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 128; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
307 and SEQ ID NO: 128, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 127. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 308
and SEQ ID NO: 127, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 128; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
308 and SEQ ID NO: 128, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 127. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 309
and SEQ ID NO: 127, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 128; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
309 and SEQ ID NO: 128, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 127. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 310
and SEQ ID NO: 127, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 128; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
310 and SEQ ID NO: 128, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 127. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 311
and SEQ ID NO: 127, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 128; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
311 and SEQ ID NO: 128, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 127. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 312
and SEQ ID NO: 127, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 128; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
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312 and SEQ ID NO: 128, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 127. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 313
and SEQ ID NO: 127, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 128; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
313 and SEQ ID NO: 128, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 127. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 314
and SEQ ID NO: 127, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 128; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
314 and SEQ ID NO: 128, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 127. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 315
and SEQ ID NO: 127, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 128; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
315 and SEQ ID NO: 128, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 127. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 316
and SEQ ID NO: 127, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 128; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
316 and SEQ ID NO: 128, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 127. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 317
and SEQ ID NO: 127, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 128; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
317 and SEQ ID NO: 128, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 127.

[0276] In some embodiments, a molecule comprises a first and second polypeptide

wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 1

and SEQ ID NO: 129, and the second polypeptide comprises the amino acid sequence of SEQ ID
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NO: 130; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
1 and SEQ ID NO: 130, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 129. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 2
and SEQ ID NO: 129, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 130; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
2 and SEQ ID NO: 130, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 129. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 3
and SEQ ID NO: 129, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 130; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
3 and SEQ ID NO: 130, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 129. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 4
and SEQ ID NO: 129, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 130; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
4 and SEQ ID NO: 130, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 129. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 5
and SEQ ID NO: 129, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 130; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
5 and SEQ ID NO: 130, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 129. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 6
and SEQ ID NO: 129, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 130; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
6 and SEQ ID NO: 130, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 129. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 7

and SEQ ID NO: 129, and the second polypeptide comprises the amino acid sequence of SEQ ID
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NO: 130; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
7 and SEQ ID NO: 130, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 129. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 8
and SEQ ID NO: 129, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 130; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
8 and SEQ ID NO: 130, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 129. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 307
and SEQ ID NO: 129, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 130; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
307 and SEQ ID NO: 130, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 129. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 308
and SEQ ID NO: 129, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 130; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
308 and SEQ ID NO: 130, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 129. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 309
and SEQ ID NO: 129, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 130; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
309 and SEQ ID NO: 130, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 129. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 310
and SEQ ID NO: 129, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 130; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
310 and SEQ ID NO: 130, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 129. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 311

and SEQ ID NO: 129, and the second polypeptide comprises the amino acid sequence of SEQ ID
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NO: 130; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
311 and SEQ ID NO: 130, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 129. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 312
and SEQ ID NO: 129, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 130; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
312 and SEQ ID NO: 130, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 129. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 313
and SEQ ID NO: 129, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 130; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
313 and SEQ ID NO: 130, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 129. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 314
and SEQ ID NO: 129, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 130; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
314 and SEQ ID NO: 130, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 129. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 315
and SEQ ID NO: 129, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 130; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
315 and SEQ ID NO: 130, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 129. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 316
and SEQ ID NO: 129, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 130; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
316 and SEQ ID NO: 130, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 129. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 317

and SEQ ID NO: 129, and the second polypeptide comprises the amino acid sequence of SEQ ID
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NO: 130; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
317 and SEQ ID NO: 130, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 129.

[0277] In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 1
and SEQ ID NO: 131, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 132; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
1 and SEQ ID NO: 132, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 131. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 2
and SEQ ID NO: 131, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 132; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
2 and SEQ ID NO: 132, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 131. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 3
and SEQ ID NO: 131, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 132; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
3 and SEQ ID NO: 132, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 131. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 4
and SEQ ID NO: 131, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 132; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
4 and SEQ ID NO: 132, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 131. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 5
and SEQ ID NO: 131, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 132; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
5 and SEQ ID NO: 132, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 131. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 6
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and SEQ ID NO: 131, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 132; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
6 and SEQ ID NO: 132, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 131. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 7
and SEQ ID NO: 131, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 132; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
7 and SEQ ID NO: 132, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 131. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 8
and SEQ ID NO: 131, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 132; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
8 and SEQ ID NO: 132, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 131. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 307
and SEQ ID NO: 131, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 132; or (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
307 and SEQ ID NO: 132, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 131. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 308
and SEQ ID NO: 131, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 132; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
308 and SEQ ID NO: 132, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 131. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 309
and SEQ ID NO: 131, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 132; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
309 and SEQ ID NO: 132, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 131. In some embodiments, a molecule comprises a first and second polypeptide

wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 310
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and SEQ ID NO: 131, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 132; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
310 and SEQ ID NO: 132, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 131. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 311
and SEQ ID NO: 131, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 132; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
311 and SEQ ID NO: 132, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 131. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 312
and SEQ ID NO: 131, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 132; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
312 and SEQ ID NO: 132, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 131. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 313
and SEQ ID NO: 131, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 132; or (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
313 and SEQ ID NO: 132, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 131. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 314
and SEQ ID NO: 131, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 132; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
314 and SEQ ID NO: 132, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 131. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 315
and SEQ ID NO: 131, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 132; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
315 and SEQ ID NO: 132, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 131. In some embodiments, a molecule comprises a first and second polypeptide

wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 316
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and SEQ ID NO: 131, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 132; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
316 and SEQ ID NO: 132, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 131. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 317
and SEQ ID NO: 131, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 132; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
317 and SEQ ID NO: 132, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 131.

[0278] In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 1
and SEQ ID NO: 133, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 134; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
1 and SEQ ID NO: 134, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 133. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 2
and SEQ ID NO: 133, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 134; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
2 and SEQ ID NO: 134, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 133. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 3
and SEQ ID NO: 133, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 134; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
3 and SEQ ID NO: 134, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 133. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 4
and SEQ ID NO: 133, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 134; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
4 and SEQ ID NO: 134, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 133. In some embodiments, a molecule comprises a first and second polypeptide
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wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 5
and SEQ ID NO: 133, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 134; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
5 and SEQ ID NO: 134, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 133. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 6
and SEQ ID NO: 133, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 134; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ D NO:
6 and SEQ ID NO: 134, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 133. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 7
and SEQ ID NO: 133, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 134; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
7 and SEQ ID NO: 134, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 133. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 8
and SEQ ID NO: 133, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 134; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
8 and SEQ ID NO: 134, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 133. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 307
and SEQ ID NO: 133, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 134; or (i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
307 and SEQ ID NO: 134, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 133. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 308
and SEQ ID NO: 133, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 134; or (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
308 and SEQ ID NO: 134, and the second polypeptide comprises the amino acid sequence of

SEQ ID NO: 133. In some embodiments, a molecule comprises a first and second polypeptide
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wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 309
and SEQ ID NO: 133, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 134; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
309 and SEQ ID NO: 134, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 133. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 310
and SEQ ID NO: 133, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 134; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ D NO:
310 and SEQ ID NO: 134, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 133. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 311
and SEQ ID NO: 133, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 134; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
311 and SEQ ID NO: 134, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 133. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 312
and SEQ ID NO: 133, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 134; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
312 and SEQ ID NO: 134, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 133. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 313
and SEQ ID NO: 133, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 134; or (i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
313 and SEQ ID NO: 134, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 133. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 314
and SEQ ID NO: 133, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 134; or (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
314 and SEQ ID NO: 134, and the second polypeptide comprises the amino acid sequence of

SEQ ID NO: 133. In some embodiments, a molecule comprises a first and second polypeptide
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wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 315
and SEQ ID NO: 133, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 134; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
315 and SEQ ID NO: 134, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 133. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 316
and SEQ ID NO: 133, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 134; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ D NO:
316 and SEQ ID NO: 134, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 133. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 317
and SEQ ID NO: 133, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 134; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
317 and SEQ ID NO: 134, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 133.

[0279] In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 1
and SEQ ID NO: 135, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 136; or (i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
1 and SEQ ID NO: 136, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 135. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 2
and SEQ ID NO: 135, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 136; or (i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
2 and SEQ ID NO: 136, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 135. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 3
and SEQ ID NO: 135, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 136; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
3 and SEQ ID NO: 136, and the second polypeptide comprises the amino acid sequence of SEQ
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ID NO: 135. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 4
and SEQ ID NO: 135, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 136; or (i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
4 and SEQ ID NO: 136, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 135. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 5
and SEQ ID NO: 135, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 136; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
5 and SEQ ID NO: 136, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 135. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 6
and SEQ ID NO: 135, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 136; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
6 and SEQ ID NO: 136, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 135. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 7
and SEQ ID NO: 135, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 136; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
7 and SEQ ID NO: 136, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 135. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 8
and SEQ ID NO: 135, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 136; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
8 and SEQ ID NO: 136, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 135. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 307
and SEQ ID NO: 135, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 136; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
307 and SEQ ID NO: 136, and the second polypeptide comprises the amino acid sequence of
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SEQ ID NO: 135. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 308
and SEQ ID NO: 135, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 136; or (i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
308 and SEQ ID NO: 136, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 135. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 309
and SEQ ID NO: 135, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 136; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
309 and SEQ ID NO: 136, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 135. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 310
and SEQ ID NO: 135, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 136; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
310 and SEQ ID NO: 136, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 135. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 311
and SEQ ID NO: 135, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 136; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
311 and SEQ ID NO: 136, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 135. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 312
and SEQ ID NO: 135, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 136; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
312 and SEQ ID NO: 136, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 135. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 313
and SEQ ID NO: 135, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 136; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
313 and SEQ ID NO: 136, and the second polypeptide comprises the amino acid sequence of
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SEQ ID NO: 135. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 314
and SEQ ID NO: 135, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 136; or (i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
314 and SEQ ID NO: 136, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 135. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 315
and SEQ ID NO: 135, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 136; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
315 and SEQ ID NO: 136, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 135. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 316
and SEQ ID NO: 135, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 136; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
316 and SEQ ID NO: 136, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 135. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 317
and SEQ ID NO: 135, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 136; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
317 and SEQ ID NO: 136, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 135.

[0280] In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 1
and SEQ ID NO: 137, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 138; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
1 and SEQ ID NO: 138, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 137. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 2
and SEQ ID NO: 137, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 138; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
- 178 -



WO 2025/030000 PCT/US2024/040515

2 and SEQ ID NO: 138, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 137. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 3
and SEQ ID NO: 137, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 138; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
3 and SEQ ID NO: 138, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 137. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 4
and SEQ ID NO: 137, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 138, or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
4 and SEQ ID NO: 138, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 137. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 5
and SEQ ID NO: 137, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 138; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
5 and SEQ ID NO: 138, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 137. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 6
and SEQ ID NO: 137, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 138; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
6 and SEQ ID NO: 138, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 137. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 7
and SEQ ID NO: 137, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 138; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
7 and SEQ ID NO: 138, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 137. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 8
and SEQ ID NO: 137, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 138; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
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8 and SEQ ID NO: 138, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 137. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 307
and SEQ ID NO: 137, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 138; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
307 and SEQ ID NO: 138, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 137. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 308
and SEQ ID NO: 137, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 138; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
308 and SEQ ID NO: 138, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 137. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 309
and SEQ ID NO: 137, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 138; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
309 and SEQ ID NO: 138, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 137. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 310
and SEQ ID NO: 137, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 138; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
310 and SEQ ID NO: 138, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 137. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 311
and SEQ ID NO: 137, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 138; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
311 and SEQ ID NO: 138, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 137. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 312
and SEQ ID NO: 137, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 138; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
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312 and SEQ ID NO: 138, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 137. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 313
and SEQ ID NO: 137, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 138; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
313 and SEQ ID NO: 138, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 137. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 314
and SEQ ID NO: 137, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 138; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
314 and SEQ ID NO: 138, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 137. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 315
and SEQ ID NO: 137, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 138; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
315 and SEQ ID NO: 138, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 137. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 316
and SEQ ID NO: 137, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 138; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
316 and SEQ ID NO: 138, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 137. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 317
and SEQ ID NO: 137, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 138; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
317 and SEQ ID NO: 138, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 137.

[0281] In some embodiments, a molecule comprises a first and second polypeptide

wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 1

and SEQ ID NO: 376, and the second polypeptide comprises the amino acid sequence of SEQ ID
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NO: 377; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
1 and SEQ ID NO: 377, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 376. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 2
and SEQ ID NO: 376, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 377; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
2 and SEQ ID NO: 377, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 376. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 3
and SEQ ID NO: 376, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 377, or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
3 and SEQ ID NO: 377, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 376. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 4
and SEQ ID NO: 376, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 377; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
4 and SEQ ID NO: 377, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 376. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 5
and SEQ ID NO: 376, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 377, or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
5 and SEQ ID NO: 377, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 376. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 6
and SEQ ID NO: 376, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 377, or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
6 and SEQ ID NO: 377, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 376. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 7

and SEQ ID NO: 376, and the second polypeptide comprises the amino acid sequence of SEQ ID

- 182 -



WO 2025/030000 PCT/US2024/040515

NO: 377; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
7 and SEQ ID NO: 377, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 376. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 8
and SEQ ID NO: 376, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 377; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
8 and SEQ ID NO: 377, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 376. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 307
and SEQ ID NO: 376, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 377, or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
307 and SEQ ID NO: 377, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 376. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 308
and SEQ ID NO: 376, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 377; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
308 and SEQ ID NO: 377, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 376. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 309
and SEQ ID NO: 376, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 377, or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
309 and SEQ ID NO: 377, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 376. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 310
and SEQ ID NO: 376, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 377, or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
310 and SEQ ID NO: 377, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 376. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 311

and SEQ ID NO: 376, and the second polypeptide comprises the amino acid sequence of SEQ ID
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NO: 377; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
311 and SEQ ID NO: 377, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 376. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 312
and SEQ ID NO: 376, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 377; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
312 and SEQ ID NO: 377, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 376. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 313
and SEQ ID NO: 376, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 377, or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
313 and SEQ ID NO: 377, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 376. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 314
and SEQ ID NO: 376, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 377; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
314 and SEQ ID NO: 377, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 376. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 315
and SEQ ID NO: 376, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 377, or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
315 and SEQ ID NO: 377, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 376. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 316
and SEQ ID NO: 376, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 377, or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
316 and SEQ ID NO: 377, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 376. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 317

and SEQ ID NO: 376, and the second polypeptide comprises the amino acid sequence of SEQ ID
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NO: 377; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
317 and SEQ ID NO: 377, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 376.

[0282] In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 1
and SEQ ID NO: 378, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 379; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
1 and SEQ ID NO: 379, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 378. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 2
and SEQ ID NO: 378, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 379; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
2 and SEQ ID NO: 379, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 378. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 3
and SEQ ID NO: 378, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 379; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
3 and SEQ ID NO: 379, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 378. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 4
and SEQ ID NO: 378, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 379; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
4 and SEQ ID NO: 379, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 378. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 5
and SEQ ID NO: 378, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 379; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
5 and SEQ ID NO: 379, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 378. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 6
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and SEQ ID NO: 378, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 379; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
6 and SEQ ID NO: 379, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 378. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 7
and SEQ ID NO: 378, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 379; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
7 and SEQ ID NO: 379, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 378. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 8
and SEQ ID NO: 378, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 379; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
8 and SEQ ID NO: 379, and the second polypeptide comprises the amino acid sequence of SEQ
ID NO: 378. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 307
and SEQ ID NO: 378, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 379; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
307 and SEQ ID NO: 379, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 378. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 308
and SEQ ID NO: 378, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 379; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ D NO:
308 and SEQ ID NO: 379, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 378. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 309
and SEQ ID NO: 378, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 379; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
309 and SEQ ID NO: 379, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 378. In some embodiments, a molecule comprises a first and second polypeptide

wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 310
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and SEQ ID NO: 378, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 379; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
310 and SEQ ID NO: 379, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 378. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 311
and SEQ ID NO: 378, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 379; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
311 and SEQ ID NO: 379, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 378. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 312
and SEQ ID NO: 378, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 379; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
312 and SEQ ID NO: 379, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 378. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 313
and SEQ ID NO: 378, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 379; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
313 and SEQ ID NO: 379, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 378. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 314
and SEQ ID NO: 378, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 379; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ D NO:
314 and SEQ ID NO: 379, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 378. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 315
and SEQ ID NO: 378, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 379; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ [D NO:
315 and SEQ ID NO: 379, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 378. In some embodiments, a molecule comprises a first and second polypeptide

wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 316
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and SEQ ID NO: 378, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 379; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
316 and SEQ ID NO: 379, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 378. In some embodiments, a molecule comprises a first and second polypeptide
wherein, (i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 317
and SEQ ID NO: 378, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 379; or (ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO:
317 and SEQ ID NO: 379, and the second polypeptide comprises the amino acid sequence of
SEQ ID NO: 378.

[0283] In some embodiments, a molecule comprises (a) a first polypeptide, wherein the
first polypeptide comprises: (i) an amino acid sequence that is at least 90% identical to any one
of SEQ ID NOs: 1-8 or 307-317 and (ii) an amino acid sequence that is at least 90% identical to
any one of SEQ ID NOs: 103, 105, 107, 109, 111-113, 115, 117, 119, 121, 123, 125, 127, 129,
131, 133, 135, 137, 139-149, 163-164, 374-376, or 378 (e.g., a sequence selected from SEQ ID
NOs: 107, 109, 113, 115, 119, 131, 139, 140, 142, 148, 374, or 378), and (b) a second
polypeptide, wherein the second polypeptide comprises: an amino acid sequence that is at least
90% identical to any one of SEQ ID NOs: 104, 106, 108, 110, 111, 112, 114, 116, 118, 120, 122,
124, 126, 128, 130, 132, 134, 136, 138, 139-149, 163-164, 374-375, 377, or 379 (e.2., a sequence
selected from SEQ ID NQOs: 108, 110, 114, 116, 120, 132, 139, 140, 142, 148, 374, or 379).

[0284] In some embodiments, a molecule comprises (a) a first polypeptide, wherein the
first polypeptide comprises: (i) the amino acid sequence of any one of SEQ ID NOs: 1-8 or 307-
317 and (ii) the amino acid sequence of any one of SEQ ID NOs: 103, 105, 107, 109, 111-113,
115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139-149, 163-164, 374-376, or 378
(e.g., a sequence selected from SEQ ID NOs: 107, 109, 113, 115, 119, 131, 139, 140, 142, 1483,
374, or 378) and (b) a second polypeptide, wherein the second polypeptide comprises: the amino
acid sequence of any one of SEQ ID NOs: 104, 106, 108, 110, 111, 112, 114, 116, 118, 120, 122,
124, 126, 128, 130, 132, 134, 136, 138, 139-149, 163-164, 374-375, 377, or 379 (e.g., a sequence
selected from SEQ ID NOs: 108, 110, 114, 116, 120, 132, 139, 140, 142, 148, 374, or 379).
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[0285] In some embodiments, a molecule comprises (a) a first polypeptide, wherein the
first polypeptide comprises: (i) an amino acid sequence that is at least 90% identical to any one
of SEQ ID NOs: 1-8 or 307-317 and (ii) an amino acid sequence that is at least 90% identical to
any one of SEQ ID NOs: 104, 106, 108, 110, 111, 112, 114, 116, 118, 120, 122, 124, 126, 128,
130, 132, 134, 136, 138, 139-149, 163-164, 374-375, 377, or 379 (e.g., a sequence selected from
SEQ ID NOs: 108, 110, 114, 116, 120, 132, 139, 140, 142, 148, 374, or 379) and (b) a second
polypeptide, wherein the second polypeptide comprises: an amino acid sequence that is at least
90% identical to any one of SEQ ID NOs: 103, 105, 107, 109, 111-113, 115, 117, 119, 121, 123,
125,127, 129, 131, 133, 135, 137, 139-149, 163-164, 374-376, or 378 (e.g., a sequence selected
from SEQ ID NOs: 107, 109, 113, 115, 119, 131, 139, 140, 142, 148, 374, or 378).

[0286] In some embodiments, a molecule comprises (a) a first polypeptide, wherein the
first polypeptide comprises: (i) the amino acid sequence of any one of SEQ ID NOs: 1-8 or 307-
317 and (ii) the amino acid sequence of any one of SEQ ID NOs: 104, 106, 108, 110, 111, 112,
114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 139-149, 163-164, 374-375,
377, or 379 (e.g., a sequence selected from SEQ ID NOs: 108, 110, 114, 116, 120, 132, 139, 140,
142, 148, 374, or 379) and (b) a second polypeptide, wherein the second polypeptide comprises:
the amino acid sequence of any one of SEQ ID NOs: 103, 105, 107, 109, 111-113, 115, 117, 119,
121, 123, 125, 127, 129, 131, 133, 135, 137, 139-149, 163-164, 374-376, or 378 (.2, a sequence
selected from SEQ ID NOs: 107, 109, 113, 115, 119, 131, 139, 140, 142, 148, 374, or 378).

[0287] In some embodiments, a molecule comprises a first and second polypeptide
wherein, the first polypeptide comprises the amino acid sequence of any one of SEQ ID NOs:
211-217, 225-227, 231-237, 245-247, 318-33 1, or 346-359 and the second polypeptide
comprises the amino acid sequence of any one of SEQ ID NOs: 218-224, 228-230, 238-244,
248-250, 332-345, or 360-373.

Characteristics of Exemplary Molecules

[0288] Molecules described herein may be identified, assessed, and/or characterized for one
or more of their physical/chemical properties and/or biological activities. Those skilled in the art
will be aware of a variety of approaches, including particular assays, that may be utilized for
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such identification, assessment, and/or characterization. Antigen-binding domains and
autoantigen domains of molecules described herein may be selected according to various criteria
including, but not limited to, binding affinity, or the potency of the response (e.g.,

neutralization/removal of autoantibodies).

Binding Properties

[0289] Antigen-binding domains and autoantigens can be selected based on, among other
things, their binding properties for their targets. The binding properties of an antigen-binding
domain of molecules described herein can be measured by methods known in the art, e.g., one of
the following methods: BIACORE analysis, Enzyme Linked Immunosorbent Assay (ELISA), x-
ray crystallography, sequence analysis and scanning mutagenesis. The binding interaction of an
antibody and target antigen can be analyzed using surface plasmon resonance (SPR). SPR or
Biomolecular Interaction Analysis (BIA) detects bio-specific interactions in real time, without
labeling any of the interactants. Changes in the mass at the binding surface (indicative of a
binding event) of the BIA chip result in alterations of the refractive index of light near the
surface. The changes in the refractivity generate a detectable signal, which are measured as an
indication of real-time reactions between biological molecules. Methods for using SPR are
described, for example, in U.S. Pat. No. 5,641,640, Raether (1988) Surface Plasmons Springer
Verlag; Sjolander and Urbaniczky, Anal. Chem. 63:2338-2345 (1991); Szabo et al., Curr. Opin.
Struct. Biol. 5:699-705 (1995) and on-line resources provided by BIAcore (Cytiva, USA).
Additionally, a KinExA (Kinetic Exclusion Assay) assay, available from Sapidyne Instruments
(Boise, Idaho), and/or an Octet BLI (Bio-Layer Interferometry) from Sartorius (Goettingen,

Germany) can also be used.

[0290] Information from SPR or from similar BIA methods can be used to provide an
accurate and quantitative measure of the equilibrium dissociation constant (Kp), and kinetic
parameters, including Kon and Koz, for the binding of an antigen-binding domain to a target
antigen. Such data can be used to compare different molecules. Information from SPR can also
be used to develop structure-activity relationships (SAR). Variant amino acids at given positions

can be identified that correlate with particular binding parameters, e.g., high affinity.
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[0291] In some embodiments, an antigen-binding domain described herein exhibits high
affinity for binding for an autoantibody or an internalizing receptor. In various embodiments, Kp
of an antigen-binding domain as described herein for a target antigen is less than about 10, 107,
10,107, 10%,10°, 10719, 101, 1012, 1013, 101, or 10> M or any range there between. In
certain instances, Kp of an antigen-binding domain as described herein for an immune cell target
is between 0.001 and 1 nM, e.g., 0.001 nM, 0.005 nM, 0.01 nM, 0.05 nM, 0.1 nM, 0.5 nM, or 1

nM or any range there between.

[0292] In some embodiments, an autoantigen domain binds to an autoantibody with a high
binding affinity. In various embodiments, Kp of an autoantigen domain as described herein for
an autoantibody is less than about 10, 107, 10, 107, 108, 10°, 10, 10!}, 1012, 103, 101, or
10°13 M or any range there between. In some embodiments, an autoantigen domain binds to an
autoantibody with a binding affinity that is comparable or higher than an affinity of a natural
autoantigen domain to an autoantibody. In certain instances, Kp of an autoantigen domain for an
autoantibody is between 0.001 and 1 nM, e.g., 0.001 nM, 0.005 nM, 0.01 nM, 0.05 nM, 0.1 nM,
0.5 nM, or 1 nM or any range there between.

[0293] In some embodiments, a molecule is characterized in its ability to selectively reduce

or deplete circulating autoantibodies in a sample or patient.

[0294] In some embodiments, levels of target autoantibodies (e.g., anti-TSHR
autoantibodies) in a subject or in a biological sample from the subject after administration is
reduced relative to a level before administration. In some embodiments, a level of target
autoantibodies (e.g., anti-TSHR autoantibodies) is reduced by at least 10%, at least 15%, at least
20%, at least 25%, at least 30%, at least 35%, at least 40%, at least 45%, at least 50%, at least
55%, at least 60%, at least 65%, at least 70%, at least 75%, at least 80%, at least 85%, at least
90%, at least 95%, or at least 99% relative to a level before the administration of the molecule.
In some embodiments, level of target autoantibodies (e.g., anti-TSHR autoantibodies) is
sustained over time. In some embodiments, a sustained period of time comprises at least 1 day, 2
days, 3 days, 4 days, 5 days, 6 days, 1 week, 2 weeks, 3 weeks, 4 weeks, 5 weeks, 6 weeks, 7

weeks, 8 weeks, 10 weeks, 12 weeks, or longer.
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[0295] In some embodiments, a molecule described herein has an increased affinity for
FcyRIIB. In some embodiments FcyRIIB is human FcyRIIB. In some embodiments, FcyRIIB is
murine FcyRIIB. In some embodiments, an increased affinity for FcyRIIB is provided by

mutating one or both of the molecule’s Fc domains, as described herein.

[0296] In some embodiments, a molecule described herein comprises one or more mutations
in one of both of the Fc domains that enhances binding kinetics of an immune complex
comprising one or more molecules and a target antibody to FcyRIIB. In some embodiments,
enhanced binding kinetics comprises at least 15%, at least 20%, at least 25%, at least 30%, at
least 35%, at least 40%, at least 45%, or at least 50% or greater binding affinity. In some
embodiments, enhanced binding kinetics comprises an increase in avidity, stability, strength,
frequency, and/or duration of binding between the immune complex and FcyRIIB. In some
embodiments, enhanced binding kinetics comprise an increase in the rate of association, a

decrease in the rate of disassociation, and/or a change in the equilibrium dissociation constant.

[0297] In some embodiments, molecules described herein having a first and second Fc
domain comprise one or more mutations in the first and/or second Fc domain to increase binding
to FeyRIIB, wherein upon binding of two molecules to an autoantibody (e.g., an anti-TSHR
autoantibody), an immune complex is formed that has enhanced binding kinetics with FcyRIIB
relative to an immune complex that comprises the autoantibody (e.g., an anti-TSHR

autoantibody) bound to two corresponding molecules with wild-type Fc domains.

[0298] In some embodiments, a molecule described herein that is not present in an immune
complex has a moderate binding affinity to FcyRIIB (e.g., where the Fc domains of the molecule
have slightly increased binding affinity to FcyRIIB compared to a molecule comprising wildtype
Fc domains). In some embodiments, a molecule binds to FcyRIIB with an affinity within the
range of about 1 uM to 0.001 uM. In some embodiments, a molecule binds to FcyRIIB with an
affinity within the range of about 1 uM to 0.01 uM. In some embodiments, a molecule binds to
FcyRIIB with an affinity within the range of about 0.1 uM to 0.01 uM. In some embodiments, a
molecule described herein exhibits avidity-mediated binding to FcyRIIB when part of an immune
complex comprising two molecules bound to an autoantibody (e.g., an anti-TSHR autoantibody).

In some embodiments, a molecule described herein has increased binding to FcyRIIB when the
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molecule is present in an immune complex with two molecules bound to an autoantibody (e.g.,
an anti-TSHR autoantibody) compared to the same immune complex with only one molecule
bound to the autoantibody (e.g., the anti-TSHR autoantibody). In some embodiments, a
molecule described herein has increased binding to FcyRIIB when the molecule is present in an
immune complex with two molecules bound to an autoantibody (e.g., an anti-TSHR
autoantibody) compared to the autoantibody (e.g., an anti-TSHR autoantibody) alone. Without
wishing to be bound by any theory, such avidity-mediated effects allow for selective binding and
depletion of immune complexes, i.e., two molecules described herein and one autoantibody (e.g.,
an anti-TSHR autoantibody) and weaker binding to the molecules when they are not part of an
immune complex. These characteristics allow for molecules described herein to remain
circulating longer in the bloodstream of a subject before being cleared by FcyRIIB-mediated

internalization and degradation.

[0299] Additionally, the present disclosure provides molecules comprising Fc domains that
that have increased binding affinity for FcyRIIB and also have decreased or undetectable binding
to certain activating Fc receptors. In some embodiments, an activating Fc receptor includes one
or more of FcyRI, FcyRITA167H, FcyRITA167R, FeyRIITA176F, FeyRIIMTA 176V, FeyRIIIB,
and/or FcRn. In some embodiments, Fc domains of molecules described herein have decreased
binding affinity to FeyRI, FeyRIIA167H, FeyRIIA167R, FeyRIITA 176F, FeyRIITA176V,
FcyRIIIB, and/or FcRn relative to the corresponding wild-type Fc domain. In some
embodiments, Fc domains of molecules described herein have substantially no binding affinity to
FeyRI, FeyRITA167H, FeyRITA167R, FcyRIITA176F, FeyRIIA 176V, FeyRIIIB, and/or FcRn
relative to the corresponding wild-type Fc domain. Such binding properties are beneficial in
molecules described herein and may lessen risk of toxicity as there is less risk of activating the
innate immune response (through activating Fc receptors) in response to the molecules being

introduced into the body of a subject.

[0300] In some embodiments, a molecule described herein preferentially binds to immune
cells expressing FcyRIIB over immune cells expressing FcyRIIA. In some embodiments, a

molecule described herein has substantially no binding affinity for cells that do not express
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FeyRIIB (e.g., T cells, NK cells, neutrophils, and/or eosinophils). Immune cells known to

express FcyRIIB include B cells, monocytes and/or basophils.

[0301] In some embodiments, a molecule described herein prevents binding of autoantibody
(e.g., an anti-TSHR autoantibody) to its cognate autoantigen (e.g., TSHR autoantigen). In some
embodiments, a molecule described herein neutralizes an autoantibody (e.g., an anti-TSHR
autoantibody). In some embodiments, one or more molecules described herein form an immune
complex with an autoantibody (e.g., an anti-TSHR autoantibody) and the immune complex is
internalized and degraded by an immune cell expressing FcyRIIB. In some embodiments, an
immune complex comprises one or more molecules (e.g., two or more molecules) bound to an
autoantibody (e.g., an anti-TSHR autoantibody) and is cleared from circulation, e.g., destroyed,
by any one of the mechanisms contemplated in FIG. 13. FcyRIIB is an internalizing receptor
that binds to its target, internalizes the complex and shuttles the target to the lysosome for
degradation. Without wishing to be bound by any theory, molecules described herein that have
increased FcyRIIB binding may deplete target autoantibodies and/or antigen-specific B cells
producing autoantibodies through various mechanisms including those shown in FIGs. 13A-D.
FIG. 13B shows a potential mechanism of action which includes clearing autoantibodies by
targeting FcyRIIB isoform 2 on liver sinusoidal endothelial cells (LSECs). In this exemplary
mechanism of action, the binding domain of the molecule (e.g., an antigen domain) binds to
target autoantibodies and the Fc domain binds to FeyRIIB isoform 2 on liver sinusoidal
endothelial cells. Target autoantibodies are internalized into the liver sinusoidal endothelial cells
and targeted to the lysosome for degradation. In another exemplary mechanism as shown in
FIG. 13C, molecules described herein may target pathogenic B cells producing target
autoantibodies, by targeting FcyRIIB isoform 1 on a B cell that comprises antigen-specific B cell
receptor (BCR) (e.g., a target autoantibody expressed on the surface of the B cell), which leads to
B cell apoptosis and inhibition. In another exemplary mechanism shown in FIG. 13D,

molecules described herein may target FcyRIIB on T cells and prevent T-cell activation.

[0302] In some embodiments, an Fc domain described herein comprises one or more
modifications such that a molecule described herein does not activate immune cells (e.g., does

not activate immune cells to secrete pro-inflammatory cytokines, e.g., IL-6).
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[0303] In some embodiments, molecules described herein do not bind to certain components
of the complement system (e.g., Clq). In some embodiments, molecules described herein do not
bind to Clq. In some embodiments, molecules described herein do not activate the complement

system.

Methods of Generating Exemplary Molecules

[0304] The present disclosure features methods that include generating a molecule described

herein.

[0305] Molecules as described herein may be produced using recombinant methods and
compositions (see, e.g., U.S. Pat. No. 4,816,567). In some embodiments, an isolated nucleic acid
encoding a molecule as described herein can be provided. Such nucleic acid may encode an
amino acid sequence comprising the first and/or second polypeptide. In a further embodiment,
one or more vectors comprising such nucleic acid can be provided. A vector can be a nucleic
acid molecule capable of propagating another nucleic acid to which it is linked. The term can
include the vector as a self-replicating nucleic acid structure as well as the vector incorporated
into the genome of a host cell into which it has been introduced. Certain vectors can be capable

of directing the expression of nucleic acids to which they are operatively linked.

[0306] In a further embodiment, a host cell comprising such nucleic acid can be provided.
Host cells can be cells into which an exogenous nucleic acid has been introduced, including the
progeny of such cells. Host cells can include “transformants™ and “transformed cells,” which
can include the primary transformed cell and progeny derived therefrom without regard to the
number of passages. Progeny may not be completely identical in nucleic acid content to a parent
cell, but may contain mutations. Mutant progeny that have the same function or biological
activity as screened or selected for in the originally transformed cell are included herein. In one
such embodiment, a host cell can comprise (e.g., has been transformed with) a vector comprising
a nucleic acid that encodes an amino acid sequence comprising a first polypeptide and a second
polypeptide of a molecule. In some embodiments, a first vector comprises a nucleic acid that
encodes an amino acid sequence comprising a first polypeptide of a molecule and a second
vector comprising a nucleic acid that encodes an amino acid sequence comprising the second

- 195 -



WO 2025/030000 PCT/US2024/040515

polypeptide of a molecule. In some embodiments, the host cell can be eukaryotic, e.g., a Chinese
Hamster Ovary (CHO) cell, a lymphoid cell (e.g., YO, NSO, Sp20 cell), or a Human Embryonic
Kidney (HEK293) cell. In some embodiments, a method of making molecule and/or an antigen-
binding domain described herein can be provided, wherein the method can comprise culturing a
host cell comprising a nucleic acid encoding the molecule and/or an antigen-binding domain, as
provided above, under conditions suitable for expression of the molecule and/or an antigen-
binding domain, and optionally recovering the molecule from the host cell or host cell culture

medium.

[0307] For recombinant production of a molecule and/or an antigen-binding domain, an
isolated nucleic acid encoding a molecule and/or an antigen-binding domain, e.g., as described
above, can be inserted into one or more vectors for further cloning and/or expression in a host

cell. Such nucleic acid may be readily isolated and sequenced using conventional procedures.

[0308] Suitable host cells for cloning or expression of antibody-encoding vectors can include
prokaryotic or eukaryotic cells described herein. For example, molecules and/or an antigen-
binding domains may be produced in bacteria, e.g., when glycosylation and Fc effector function
are not needed (see, e.g., U.S. Pat. Nos. 5,648,237, 5,789,199, and 5,840,523, Charlton, Methods
in Molecular Biology 248:245-254 (2003)). After expression, the molecule and/or an antigen-
binding domain may be isolated from the bacterial cell paste in a soluble fraction and can be

further purified.

[0309] In addition to prokaryotes, eukaryotic microbes such as filamentous fungi or yeast
can be suitable cloning or expression hosts for molecule and/or an antigen-binding domain-
encoding vectors (see, e.g., Gerngross Nat. Biotech. 22:1409-1414 (2004) and Li et al. Nat.
Biotech. 24:210-215(2006)). Suitable host cells for the expression of glycosylated antibody can
also be derived from multicellular organisms, including invertebrates and vertebrates. Examples
of invertebrates can include plant and insect cells (see, e.g., U.S. Pat. Nos. 5,959,177, 6,040,498,
6,420,548, 7,125,978, and 6,417,429). Examples of vertebrate cells can include mammalian cell
lines, monkey kidney CV1 line transformed by SV40 (COS-7); human embryonic kidney line
(293 or 293T cells as described, e.g., in Graham et al. J. Gen Virol. 36:59-74 (1977)); baby

hamster kidney cells (BHK); mouse sertoli cells (TM4 cells); monkey kidney cells (CV1),
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African green monkey kidney cells (VERO-76); human cervical carcinoma cells (HELA); canine
kidney cells (MDCK; buffalo rat liver cells (BRL 3A); human lung cells (W138); human liver
cells (Hep G2); mouse mammary tumor (MMT 060562); TR1 cells; MRC 5 cells; FS4 cells;
Chinese hamster ovary (CHO) cells, including DHFR— CHO cells; and myeloma cell lines such
as YO, NSO and Sp2/0. (see, e.g., Yazaki and Wu, Methods in Molecular Biology 248:255-268
(2003)).

[0310] Molecules described herein may be purified by any technique. For example, not
wishing to be bound by theory, molecules described herein can be recovered and purified from
recombinant cell cultures by well-known methods including, but not limited to, protein A
purification, protein G purification, ammonium sulfate or ethanol precipitation, acid extraction,
anion or cation exchange chromatography, phosphocellulose chromatography, hydrophobic
interaction chromatography, affinity chromatography, hydroxylapatite chromatography and lectin
chromatography. High performance liquid chromatography (“HPLC”) can also be employed for
purification. See, e.g., Colligan, Current Protocols in Immunology, or Current Protocols in
Protein Science, John Wiley & Sons, NY, N.Y,, (1997-2001), e.g., chapters 1, 4, 6, 8, 9, and 10,

each entirely incorporated herein by reference.

[0311] As discussed herein, some or all of the components of a molecule may also be linked
using “click” or other chemistry, optionally via an amino acid or synthetic linker. For such
molecules some or all of the components of the molecule may be prepared recombinantly and
then chemically modified for conjugation. Suitable methods are well known in the art, e.g., as

used in the preparation of antibody-drug conjugates.

[0312] Purified molecules and antigen-binding domains included in such can be
characterized by, for example, ELISA, ELISPOT, flow cytometry, immunocytology, BIACORE
analysis, Octet BLI analysis, KINEXA kinetic exclusion assay, SDS-PAGE and Western blot, or
by HPLC analysis as well as by a number of other functional assays disclosed herein. The
contents of all cited references (including literature references, issued patents, published patent
applications, and co-pending patent applications) cited throughout this application are hereby

expressly incorporated by reference.
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Applications

[0313] The present disclosure provides technologies for selective depletion of autoantibodies

implicated in autoimmune disease such as Graves’ Disease and Thyroid Eye Disease.

[0314] In some embodiments, a molecule can be administered in a pharmaceutical
composition can be used in combination with, by administering before, concurrently or after

administration of a second therapy.

[0315] In some embodiments, molecules of the present disclosure are used to treat a subject
suffering from an autoimmune disease (an autoimmune disease caused by anti-TSHR
autoantibodies) that would benefit from the selective neutralization and/or depletion of
autoantibodies. Such molecules are generated such that they bind to an internalizing receptor
and include an autoantibody-binding domain that binds to autoantibodies. Molecules may also

include a modification to enhance binding to internalizing receptors (e.g., FcyRIIB).

[0316] For use in therapeutic methods, molecules of the present disclosure would be
formulated, dosed, and administered in a fashion consistent with good medical practice. Factors
for consideration in this context include the particular disease or disorder being treated, the
particular subject being treated, the clinical condition of the individual subject, the cause of the
disorder, the site of delivery of the agent, the method of administration, the scheduling of

administration, and other factors known to medical practitioners.

[0317] In some embodiments, the present disclosure provides a method for treating a disease.
In some embodiments, the method comprises administering to a subject having such disease a
therapeutically effective amount of a molecule described herein. In some embodiments, a
composition is administered to said subject, comprising a molecule described herein in a
pharmaceutically acceptable form. In some embodiments, the disease to be treated is an
autoimmune disease. In some embodiments, the autoimmune disease is caused by anti-TSHR
antibodies. In some embodiments, the autoimmune disease is Graves’ Disease, Graves’
Orbitopathy (7.e., Thyroid Eye Disease). In some embodiments the method further comprises
administering to the subject a therapeutically effective amount of at least one additional

therapeutic agent. A “subject” may be a mammal, including a human.
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[0318] Any of such methods can optionally comprise administering an effective amount of at
least one composition or pharmaceutical composition comprising at least one molecule described
herein to a subject in need of such modulation, treatment, diagnosis, and/or therapy (e.g., a
subject suffering from an autoimmune disease such as Graves’ Disease and Thyroid Eye

Disease).

[0319] In some embodiments, provided methods include therapeutic methods that comprise
administering an effective amount of a composition that comprises and/or delivers a molecule
described herein to a subject such that the molecule binds an autoantibody and an internalizing
receptor, such that the complex is internalized and targeted to the lysosome. In some
embodiments an autoantibody is an anti-TSHR autoantibody and the internalizing receptor is
FcyRIIB.

[0320] In some embodiments, provided methods include therapeutic methods that comprise
administering an effective amount of a composition that comprises and/or delivers a molecule
described herein to a subject such that the molecule binds a target autoantibody (e.g., anti-TSHR
autoantibody) and an internalizing receptor (e.g., FcyRIIB) on a cell, such that the complex is
internalized and targeted to the lysosome. In some embodiments, an effective amount of a
composition comprises an effective amount of molecules described herein, wherein upon binding
of two molecules to the target autoantibody (e.g., anti-TSHR autoantibody), an immune complex
is formed that has enhanced binding kinetics with FcyRIIB relative to an immune complex that
comprises the target antibody bound to two corresponding molecules with wild-type Fc domains.
Such activity mediates clearance of immune complexes comprising the target antibody when
bound to the molecule. In some embodiments, a molecule described herein may also include an
antigen-binding domain (see FIG. 3). In some embodiments, an antigen-binding domain binds
to an internalizing receptor such as FcyRIIB, ASPGR and/or FcRn. A molecule that targets an
internalizing receptor such as FcyRIIB may inhibit B cells on which the auto-antibody is
expressed (e.g., as described in Chu et al., Mol Immunol 45, 3926-3933 (2008), which is herein

incorporated by reference in its entirety).

[0321] Therapeutic methods described herein can optionally further comprise co-

administration or combination therapy for treating such diseases, wherein the administering a
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composition comprises a molecule described herein, further comprises administering, before

concurrently, and/or after, at least one additional therapeutic agent.

[0322] The present disclosure also provides methods of treating a subject suffering from or
susceptible to an autoimmune disease (e.g., Graves’ Disease, Graves’ Orbitopathy (also called
Thyroid Eye Disease), or another autoimmune disease involving anti-TSHR antibodies), for
example, by administering to the subject a pharmaceutical composition comprising a molecule
described herein, a nucleic acid molecule encoding the molecule. In some embodiments, such a
treatment decreases or ameliorates one or more signs or symptoms of an autoimmune disease.
For example, in a subject with Graves’ Disease, treatment with a pharmaceutical composition
comprising a molecule described herein may decrease or ameliorate one or more signs or
symptoms of Graves’ Disease such as protrusion of the eyes, upper lid retraction, diplopia, and
irritation of the periorbital tissue and conjunctiva (in Graves’ Orbitopathy), hyperthyroidism,

palpitations, tremulousness, heat intolerance, weight loss, and anxiety.

[0323] In some embodiments, treatment with a molecule described herein reduces the levels
of target autoantibodies (e.g., anti-TSHR autoantibodies) in a subject or in a biological sample
relative to a level before administration. In some embodinients, a level of target autoantibodies
(e.g., anti-TSHR autoantibodies) is reduced by at least 10%, at least 15%, at least 20%, at least
25%, at least 30%, at least 35%, at least 40%, at least 45%, at least 50%, at least 55%, at least
60%, at least 65%, at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least
95%, or at least 99% relative to a level before the administration. In some embodiments,
treatment with a molecule described herein reduces target autoantibodies (e.g., anti-TSHR
autoantibodies) in a subject for a sustained period of time, e.g., at least 1 day, 2 days, 3 days, 4
days, 5 days, 6 days, 1 week, 2 weeks, 3 weeks, 4 weeks, 5 weeks, 6 weeks, 7 weeks, 8 weeks,

10 weeks, 12 weeks, or longer.

Pharmaceutical Compositions

[0324] In some embodiments, a molecule described herein may be formulated as a
pharmaceutical composition and administered to a subject (e.g., to treat an autoimmune disease).
In various embodiments, molecules described herein can be incorporated into pharmaceutical
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compositions. Such a pharmaceutical composition can be useful, e.g., for the prevention and/or
treatment of diseases, e.g., autoimmune diseases. Pharmaceutical compositions can be
formulated by methods known to those skilled in the art (such as described in Remington’s
Pharmaceutical Sciences, 17th edition, ed. Alfonso R. Gennaro, Mack Publishing Company,

Easton, Pa. (1985)).

[0325] In some embodiments, a pharmaceutical composition comprises a nucleic acid
molecule comprising a nucleotide sequence encoding a molecule described herein and a
pharmaceutically acceptable carrier. In some embodiments, a molecule is expressed in a host
cell containing a nucleic acid molecule comprising a nucleotide sequence encoding a molecule
described herein. In some embodiments, a molecule described herein is encoded by a vector
(e.g., a viral vector such as a retroviral vector, a lentiviral vector, an adeno-associated viral

(AAV) vector, or an adenoviral vector).

[0326] In some embodiments, a pharmaceutical composition comprises a first molecule
described herein or a nucleic acid molecule encoding the molecule, and also comprises a
therapeutic agent or a nucleic acid molecule encoding a second therapeutic agent that selectively
depletes pathogenic plasma cells that produce the autoantibodies; and a pharmaceutically

acceptable carrier.

[0327] In some embodiments, a pharmaceutical composition can be formulated to include a
pharmaceutically acceptable carrier or excipient. Examples of pharmaceutically acceptable
carriers include, without limitation, any and all solvents, dispersion media, coatings, antibacterial
and antifungal agents, isotonic and absorption delaying agents, and the like that are
physiologically compatible. Compositions of the present disclosure can include a

pharmaceutically acceptable salt, e.g., an acid addition salt or a base addition salt.

[0328] In some embodiments, a composition including a molecule as described herein, e.g., a
sterile formulation for injection, can be formulated in accordance with conventional
pharmaceutical practices using distilled water for injection as a vehicle. For example,
physiological saline or an isotonic solution containing glucose and other supplements such as D-

sorbitol, D-mannose, D-mannitol, and sodium chloride may be used as an aqueous solution for
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injection, optionally in combination with a suitable solubilizing agent, such as, for example, an
alcohol such as ethanol and/or a polyalcohol such as propylene glycol or polyethylene glycol,

and/or a nonionic surfactant such as polysorbate 80 or HCO-50.

[0329] As disclosed herein, a pharmaceutical composition may be in any form known in the
art. Such forms include, e.g., liquid, semi-solid and solid dosage forms, such as liquid solutions
(e.g., injectable and infusible solutions), dispersions or suspensions, tablets, pills, powders,

liposomes and suppositories.

[0330] Selection or use of any particular form may depend, in part, on the intended mode of
administration and therapeutic application. For example, compositions containing a composition
intended for systemic or local delivery can be in the form of injectable or infusible solutions.
Accordingly, compositions can be formulated for administration by a parenteral mode (e.g.,
intravenous, subcutaneous, intraperitoneal, or intramuscular injection). As used herein,
parenteral administration refers to modes of administration other than enteral and topical
administration, usually by injection, and include, without limitation, intravenous, intranasal,
intraocular, pulmonary, intramuscular, intraarterial, intrathecal, intracapsular, intraorbital,
intracardiac, intradermal, intrapulmonary, intraperitoneal, transtracheal, subcutaneous,
subcuticular, intraarticular, subcapsular, subarachnoid, intraspinal, epidural, intracerebral,

intracranial, intracarotid and intrasternal injection and infusion.

[0331] Route of administration can be parenteral, for example, administration by injection,
transnasal administration, transpulmonary administration, or transcutaneous administration.
Administration can be systemic or local by intravenous injection, intramuscular injection,

intraperitoneal injection, or subcutaneous injection.

[0332] In some embodiments, a pharmaceutical composition of the present disclosure can be
formulated as a solution, microemulsion, dispersion, liposome, or other ordered structure suitable
for stable storage at high concentration. Sterile injectable solutions can be prepared by
incorporating a composition described herein in the required amount in an appropriate solvent
with one or a combination of ingredients enumerated above, as required, followed by filter

sterilization. Generally, dispersions are prepared by incorporating a composition described
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herein into a sterile vehicle that contains a basic dispersion medium and the required other
ingredients from those enumerated above. In the case of sterile powders for the preparation of
sterile injectable solutions, methods for preparation include vacuum drying and freeze-drying
that yield a powder of a composition described herein plus any additional desired ingredient (see
below) from a previously sterile-filtered solution thereof. The proper fluidity of a solution can
be maintained, for example, by the use of a coating such as lecithin, by the maintenance of the
required particle size in the case of dispersion and by the use of surfactants. Prolonged
absorption of injectable compositions can be brought about by including in the composition a

reagent that delays absorption, for example, monostearate salts, and gelatin.

[0333] In some embodiments, a composition described herein can be therapeutically
delivered to a subject by way of local administration. As used herein, “local administration” or
“local delivery,” can refer to delivery that does not rely upon transport of the composition or
agent to its intended target tissue or site via the vascular system. For example, the composition
may be delivered by injection or implantation of the composition or agent or by injection or
implantation of a device containing the composition or agent. In some embodiments, following
local administration in the vicinity of a target tissue or site, the composition or agent, or one or
more components thereof, may diffuse to an intended target tissue or site that is not the site of

administration.

[0334] In some embodiments, compositions can be formulated with a carrier that will protect
the compound against rapid release, such as a controlled release formulation, including implants
and microencapsulated delivery systems. Biodegradable, biocompatible polymers can be used,
such as ethylene vinyl acetate, polyanhydrides, polyglycolic acid, collagen, polyorthoesters, and
polylactic acid. Many methods for the preparation of such formulations are known in the art.
See, e.g., J. R. Robinson (1978) “Sustained and Controlled Release Drug Delivery Systems,”
Marcel Dekker, Inc., New York.

[0335] In some embodiments, administration of a molecule as described herein is achieved
by administering to a subject a nucleic acid encoding the molecule. In some embodiments, a
nucleic acid is an RNA (e.g., an mRNA). In some embodiments an RNA encoding a molecule

described herein is associated with a delivery agent, i.e., a substance or entity that is non-
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covalently or covalently associated with a molecule or is co-administered with a molecule and
serves one or more functions that increase the stability and/or efficacy of the biologically active
agent beyond that which would result if the biologically active agent was delivered (e.g.,
administered to a subject) in the absence of the delivery agent. For example, a delivery agent
may protect an RNA from degradation (e.g., in blood), may facilitate entry of an RNA into cells
or into a cellular compartment of interest (e.g., the cytoplasm), and/or may enhance associations
with particular cells containing the molecular target to be modulated. Those of ordinary skill in
the art are aware of numerous delivery agents that may be used to deliver inhibitory RNA, e.g.,
mRNAs. See Kanasty, R, et al. Nat Mater. 12(11):967-77 (2013). In some embodiments, e.g.,
for administering an RNA systemically, the RNA may be associated with a delivery agent such as
a nanoparticle, a dendrimer, a polymer, liposomes, or a cationic delivery system. Without
wishing to be bound by any theory, positively charged cationic delivery systems are believed to
facilitate binding of a negatively charged RNA and also enhance interactions at the negatively
charged cell membrane to permit efficient uptake of an RNA by the cell. Lipids (e.g, cationic
lipids, or neutral lipids), dendrimers, or polymers may be bound to an inhibitory RNA or may
form a vesicle or micelle that encapsulates an inhibitory RNA. Methods for making and
administering complexes comprising a cationic agent and an RNA are known in the art. In some
embodiments it is particularly contemplated to use any of the delivery agents described in US
Pub. 2016/0298124. In some embodiments an RNA encoding a molecule described herein is
administered in association with a lipid or lipid-containing particle. In some embodiments an
RNA is administered in association with a cationic polymer (which may be a polypeptide or a
non-polypeptide polymer), a lipid, a peptide, PEG, cyclodextrin, or combination thereof, which
may be in the form of a nanoparticle or microparticle. The lipid or peptide may be cationic. A
nanoparticle may have a targeting moiety and/or cell-penetrating moiety or membrane active
moiety covalently or noncovalently attached thereto. Nanoparticles, such as lipid nanoparticles,

are described in, e.g., Tatiparti et al., Nanomaterials 7:77 (2017).

[0336] Nucleic acids encoding a molecule described herein can be incorporated into a gene
construct to be used as a part of a gene therapy protocol to deliver nucleic acids that can be used
to express and produce a molecule within cells. Expression constructs of such components may
be administered in any therapeutically effective carrier, e.g. any formulation or composition
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capable of effectively delivering the component gene to cells in vivo. Approaches include
insertion of the subject gene in viral vectors including recombinant retroviruses, adenovirus,
adeno-associated virus, lentivirus, and herpes simplex virus-1 (HSV-1), or recombinant bacterial
or eukaryotic plasmids. Viral vectors can transfect cells directly; plasmid DNA can be delivered
with the help of, for example, cationic liposomes (lipofectin) or derivatized, polylysine
conjugates, gramicidin S, artificial viral envelopes or other such intracellular carriers, as well as
direct injection of the gene construct or CaPO4 precipitation (see, e.g., WO 2004/060407).
Examples of suitable retroviruses include pLJ, pZIP, pWE and pEM which are known to those
skilled in the art (see, e.g., Eglitis et al., Science 230:1395-1398 (1985); Danos and Mulligan
Proc. Natl. Acad. Sci. USA 85:6460-6464 (1988); Wilson et al., Proc. Nail. Acad. Sci. USA
85:3014-3018 (1988); Armentano et al., Proc. Natl. Acad. Sci. USA 87:6141-6145 (1990), Huber
et al., Proc. Natl. Acad. Sci. USA 88:8039-8043 (1991); Ferry et al., Proc. Natl. Acad. Sci. USA
88:8377-8381 (1991); Chowdhury et al. Science 254:1802-1805 (1991); van Beusechem et al.,
Proc. Natl. Acad. Sci. USA 89:7640-7644 (1992); Kay et al., Human Gene Therapy 3:641-647
(1992); Dai et al., Proc. Natl. Acad. Sci. USA 89:10892-10895 (1992); Hwu et al., J Immunol
150:4104-4115 (1993); U.S. Pat. Nos. 4,868,116 and 4,980,286; and PCT Publication Nos. WO
1989/07136, WO 1989/02468, WO 1989/05345, and WO 1992/07573). Another viral gene
delivery system utilizes adenovirus-derived vectors (see, e.g., Berkner et al., Biolechniques
6:616 (1988); Rosenfeld et al., Science 252:431-434 (1991); and Rosenfeld et al., Cell 68:143-
155 (1992)). Suitable adenoviral vectors derived from the adenovirus strain Ad type 5 d1324 or
other strains of adenovirus (e.g., Ad2, Ad3, Ad7, efc.) are known to those skilled in the art. Yet
another viral vector system useful for delivery of the subject gene is the adeno-associated virus
(AAV). See, e.g., Flotte et al., Am J Respir Cell Mol Biol 7:349-356 (1992); Samulski et al_, J
Virol 63:3822-3828 (1989), and McLaughlin et al., J Virol 62:1963-1973 (1989).

[0337] A pharmaceutical solution can include a therapeutically effective amount of a
composition described herein. Such effective amounts can be readily determined by one of
ordinary skill in the art based, in part, on the effect of the administered composition, or the
combinatorial effect of the composition and one or more additional agents, if more than one
agent is used. A therapeutically effective amount of a composition described herein can also
vary according to factors such as the disease state, age, sex, and weight of the individual, and the
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ability of the composition (and one or more additional agents) to elicit a desired response in the
individual, e.g., amelioration of at least one condition parameter, e.g., amelioration of at least one
symptom of an autoimmune disease. For example, a therapeutically effective amount of a
composition described herein can inhibit (lessen the severity of or eliminate the occurrence of)
and/or prevent a particular disorder, and/or any one of the symptoms of the particular disorder
known in the art or described herein. A therapeutically effective amount is also one in which any
toxic or detrimental effects of the composition are outweighed by the therapeutically beneficial

effects.

[0338] Suitable human doses of any of the compositions described herein can further be
evaluated in, e.g., Phase I dose escalation studies. See, e.g., van Gurp et al., Am J
Transplaniation 8(8):1711-1718 (2008); Hanouska et al., Clin Cancer Res 13(2, part 1):523-531
(2007); and Hetherington et al., Antimicrobial Agents and Chemotherapy 50(10): 3499-3500
(2006).

[0339] Toxicity and therapeutic efficacy of compositions can be determined by known
pharmaceutical procedures in cell cultures or experimental animals (e.g., animal models of any
of the cancers described herein). These procedures can be used, e.g., for determining the LDso
(the dose lethal to 50% of the population) and the EDso (the dose therapeutically effective in 50%
of the population). The dose ratio between toxic and therapeutic effects is the therapeutic index
and it can be expressed as the ratio LDso/EDso. A composition described herein that exhibits a
high therapeutic index is preferred. While compositions that exhibit toxic side effects may be
used, care should be taken to design a delivery system that targets such compounds to the site of
affected tissue and to minimize potential damage to normal cells and, thereby, reduce side

effects.

[0340] Those of skill in the art will appreciate that data obtained from cell culture assays and
animal studies can be used in formulating a range of dosage for use in humans. Appropriate
dosages of compositions described herein lie generally within a range of circulating
concentrations of the compositions that include the EDso with little or no toxicity. The dosage
may vary within this range depending upon the dosage form employed and the route of

administration utilized. For a composition described herein, the therapeutically effective dose
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can be estimated initially from cell culture assays. A dose can be formulated in animal models to
achieve a circulating plasma concentration range that includes the ICso (7.e., the concentration of
the antibody which achieves a half-maximal inhibition of symptoms) as determined in cell
culture. Such information can be used to more accurately determine useful doses in humans.
Levels in plasma may be measured, for example, by high performance liquid chromatography.

In some embodiments, e.g., where local administration (e.g., to the eye or a joint) is desired, cell
culture or animal modeling can be used to determine a dose required to achieve a therapeutically

effective concentration within the local site.

[0341] All publications, patent applications, patents, and other references mentioned herein
are incorporated by reference in their entirety. In addition, the materials, methods, and examples
are illustrative only and not intended to be limiting. 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. Although methods and materials similar or equivalent to those described herein

can be used, suitable methods and materials are described herein.

[0342] The disclosure is further illustrated by the following examples. The examples are
provided for illustrative purposes only. They are not to be construed as limiting the scope or

content of the disclosure in any way.

Additional Embodiments

[0343] In some embodiments, molecules described herein comprise: a first polypeptide
comprising a first Fc domain and an autoantibody-binding domain (e.g., an autoantigen domain,
or fragment or variant thereof) that binds to autoantibodies; and a second polypeptide comprising
a second Fc domain; wherein the first Fc domain and the second Fc domain form a homodimer
or heterodimer of the first polypeptide and the second polypeptide; and wherein the first and/or
second Fc domain comprises one or more mutated amino acid residues that increases binding to
FcyRIIB. Molecules described herein comprising increased binding to FcyRIIB target and bind
to particular autoantibodies that implicate various autoimmune diseases through the autoantigen-
binding domain (e.g., an autoantigen domain, or fragment or variant thereof), and are shuttled to
the lysosome of a cell for degradation through FcyRIIB.
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[0344] Combining increased binding to the endocytic receptor FcyRIIB and also including a
particular autoantigen (or fragment or variant thereof) allows for selective depletion of
autoantibodies that target the autoantigen. One of skill in the art will appreciate that such
molecules may be used to treat a variety of autoimmune diseases that are implicated by particular

autoantibodies.

[0345] In some embodiments, a molecule described herein may be used to treat an
autoimmune disease implicated by autoantibodies targeting thyroid stimulating hormone receptor
(TSHR). Anti-TSHR autoantibodies in a subject can lead to development of autoimmune
diseases such as Graves’ Disease (GD) and Thyroid Eye Disease. In some embodiments,
molecules described herein may be used in the treatment of GD or other autoimmune diseases
caused by anti-TSHR autoantibodies. In some embodiments, a molecule described herein used
to treat an autoimmune disease (e.g., GD) comprises a TSHR autoantigen domain (or a fragment
or variant thereof) that targets anti-TSHR autoantibodies and an Fc domain that comprises one or

more modifications that increase its binding to FcyRIIB, as described herein.

[0346] Other autoantibodies that are involved in the development of particular autoimmune
diseases are known in the art, and molecules described herein may include all or a portion of the
particular autoantigen domains that are targeted by these autoantibodies in order to selectively

target and deplete these autoantibodies.

EXAMPLES

Example 1: Generation and Testing of Exemplary Molecules

[0347] The present Example demonstrates generation and testing of exemplary molecules
described herein that target and selectively deplete circulating autoantibodies. In this Example,
the targeted autoantibodies are anti-TSHR autoantibodies, which implicate various diseases like

Graves’ Disease (GD) and Thyroid Eye Disease.
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Generation of Exemplary Molecules

[0348] Autoantibody Binding Domain: Exemplary molecules in this Example were designed

to include an autoantigen domain as the autoantibody-binding domain. Specifically, human
TSHR was selected as the autoantigen. Fragments and mutations in the human wild-type TSHR

sequence were tested for their ability to selectively target and bind to anti-TSHR autoantibodies.

[0349] Two fragments of wildtype TSHR were used as a starting point (as shown in SEQ ID
NO: 1 and SEQ ID NO: 5). The fragment noted as “260 WT” or “TSHR260” (SEQ ID NO: 1) is
a fragment of full TSHR sequence (SEQ ID NO: 9) corresponding to amino acid positions 22-
260 of SEQ ID NO: 9. The fragment noted as “289 WT” or “TSHR289” (SEQ ID NO: S)is a
fragment of full TSHR sequence (SEQ ID NO: 9) corresponding to amino acid positions 22-289
of SEQ ID NO: 9.

[0350] TSHR fragments were further mutated to optimize stability and expression. The
mutations tested included: a “2P” mutation, which includes the following mutated amino acid
residues: R112P, D143P; a “2P2R” mutation, which includes the following mutated amino acid
residues: R112P, D143P, V169R, and 1253R; a “2P1S” mutation, which includes the following
mutated amino acid residues: R112P, D143P, H63S; and a “2P2R aglycosylated” mutation, which
includes the “2P2R” mutation and mutation of N to Q at all N-linked glycosylation sites (with
sequence motif NXS or NXT, where X can be any amino acid except for P) in order to eliminate
glycosylation; each with respect to the wild-type TSHR sequence. THSR260 variants with these
mutations (sequences for THSR260 wild-type and variants 2P, 2P2R and 2P18S are shown in
Table SA) were fused to an Fc domain, expressed in CHO cells, purified using standard protein A

affinity capture, and assessed for both purity and titer as shown in Table 5B below.

Table 5A: Exemplary TSHR Antigen Sequences

SEQ ID
Anti S

ntigen equences NO
TSHR260 WT MGCSSPPCECHQEEDFRVTCKDIQRIPSLPPSTQTLKLI | |

ETHLRTIPSHAFSNLPNISRIYVSIDVILQOQLESHSEYN
LSKVTHIEIRNTRNLTYIDPDALKELPLLKFLGIFNTGL
KMFPDLTKVYSTDIFFILEITDNPYMTSIPVNAFQGLCN
ETLTLKLYNNGFTSVOGYAFNGTKLDAVY LNKNKYLTVI
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SEQ ID

Anti S
ntigen equences NO

DKDAFGGVYSGPSLLDVSQTSVTALPSKGLEHLKELTAR
NTWTL

TSHR260 R112P MGCSSPPCECHQEEDFRVTCKDIQRIPSLPPSTQTLKLI | 2
2P ETHLRTIPSHAFSNLPNISRIYVSIDVTLQQLESHSEFYN
D143P LSKVTHIEIRNTPNLTY IDPDALKELPLLKFLGIFNTGL
KMEPPLTKVYSTDIFFILEITDNPYMTSIPVNAFQGLCN
ETLTLKLYNNGFTSVQGYAFNGTKLDAVYLNKNKYLTVI
DKDAFGGVYSGPSLLDVSQTSVTALPSKGLEHLKELIAR
NTWTL

TSHR260 R112P MGCSSPPCECHQEEDFRVTCKDIQRIPSLPPSTQTLKLI
2PIR ETHLRTIPSHAFSNLPNISRIYVSIDVTLQQLESHSEFYN
D143P LSKVTHIEIRNTPNLTY IDPDALKELPLLKFLGIFNTGL
KMFPPLTKVYSTDIFFILEITDNPYMTSIPRNAFQGLCN
VI69R ETLTLKLYNNGFTSVQGYAFNGTKLDAVYLNKNKYLTVI
253R DKDAFGGVYSGPSLLDVSQTSVTALPSKGLEHLKELRAR
NTWTL

(98]

TSHR260 R112P MGCSSPPCECHQEEDFRVTCKDIQRIPSLPPSTQTLKLI | 4
2P1S ETSLRTIPSHAFSNLPNISRIYVSIDVTLQQLESHSEYN
D143P LSKVTHIEIRNTPNLTYIDPDALKELPLLKFLGIENTGL
R KMFPPLTKVYSTDIFFILEITDNPYMTSIPVNAFQGLCN
H63$ ETLTLKLYNNGFTSVQGYAFNGTKLDAVYLNKNKYLTVI
DKDAFGGVYSGPSLLDVSQTSVTALPSKGLEHLKELIAR
NTWTL

[0351] Additional TSHR260 variants were generated by introducing an “SP” mutation,
which includes the following mutated amino acid residue: S94P; an “SP GP” mutation, which
includes the following mutated amino acid residues: S94P, G194P; an “SP GP KP” mutation,
which includes the following mutated amino acid residues: S94P, G194P, K218P; a “VP SP KP”
mutation, which includes the following mutated amino acid residues: V87P, S94P, K218P; a “VP
SP GP” mutation, which includes the following mutated amino acid residues: V87P, S94P,
G194P; a “GP KP” mutation, which includes the following mutated amino acid residues: G194P,
K218P; a “VP SP GP KP” mutation, which includes the following mutated amino acid residues:
V87P, S94P, G137P, K218P; and an “SP GP GP KP” mutation, which includes the following
mutated amino acid residues: S94P, G137P, G188P, K218P. THSR260 variants with these
mutations were fused to an Fc domain, expressed in CHO cells, purified using standard protein A

affinity capture, and assessed for both purity and titer as shown in Table 5B below.
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Table 5B: Purity and vield of exemplary TSHR260 variants (all based on TSHR260) fused to Fc
domain

TSHR260 variant Purity (%) Yield (g/L)
WT 21 0.058
2p 62 0.175
2P2R 76 0.678
2P1S 51 0.680
2P2R aglycosylated 41 0.105
SP 36 0.065
SP GP 42 0.092
SP GP KP 55 0.111
VP SPKP 59 0.179
VP SP GP 57 0.183
GPKP 65 0.112
VP SP GP KP 14 0.114
SP GP GP KP 12 0.144

[0352] Table 5B shows that the TSHR260 2P2R variant showed the highest purity and yield.

[0353] Select variants from those described above in Table 5B were also assessed as
bispecific molecules. For this assessment each variant was fused to an Fc domain that included a
Fab (from either a Daratumumab antibody, REA104, Belantamab, or Isatuximab), in order to
improve initial expression. The individual constructs were transiently expressed in 100 mL
culture of ExpiCHO cells for up to 9 days. The clarified supernatants were then purified by
Protein A (MabSelect Sure) using standard procedures. The purified proteins were quantified
using A280 and tested for purity using both SEC-HPLC and CD-SDS. The titer of each given
TSHR autoantigen domain variant was determined by [total mg from pooled ProA fractions x %
monomeric (HPLC-SEC)]/0.1 L culture. Results showed that again the TSHR260 2P2R variant
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showed the highest titer and purity, as well as the highest amount of product in monomeric
molecules. The TSHR260 2P2R variant was further examined for expression titer and product
quality when expressed as a Fc-fusion and purified by Protein A and preparative SEC. Results in

Table 6 below show that this variant showed good titer and product quality after purification.

Table 6: TSHR260 2P2R IgG1 characterization

TSHR260 2P2R IgG1
First polypeptide/
Molecular Weight (kDa) Second polypeptide
52.4/252
Expression Host CHO cells
Expression System Transient
Expression Volume (ml) 200
Titer (g/L) 0.80
Conc. (mg/mL) 5.56
Volume (mL) 12.33
Yield (mg) 68.55
Purity by SEC-HPLC (%) 99.26
Formulation Buffer 20 mMNIjiéECEFIe% .1050 mM

[0354] Select TSHR260 variants from those described above in Table 5B were also assessed
for their ability to bind to anti-TSHR autoantibodies M22 and K1-70. For this experiment,
TSHR260 variants (2P, 2P2R, and 2P1S) were fused with various Fc domains that also included
a Fab (Daratumumab). Results in FIG. 6 show that both M22 (FIG. 6A) and K1-70 (FIG. 6B)
Fab fragments bind to TSHR260 variants 2P, 2P2R, and 2P 1S at pH 7.4 using single-cycle
kinetics. Additionally, the results showed that binding was preserved at pH 6.0 (data not shown).

FIG. 7 shows M22  K1-70, CS-17, and K1-18 as full length IgGs binding to TSHR260 variant
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2P2R fused with various Fc domains (Variant D3 and Variant E3) using multi-cycle kinetics at

pH 74.

[0355] Fc Domain: Exemplary molecules in this Example were designed to include Fc

domains comprising particular mutations and modifications.

[0356] Human IgG1 Fc domains were chosen to be included in the molecules generated and
tested in this Example. Human IgG1 naturally binds FcRn at an acidic pH, which allows it to,
upon binding FcRn and internalization into a cell, be recycled back to the surface of the cell and

not to be degraded in the lysosome.

[0357] In some molecules, Fc mutations were introduced to increase binding of the Fc¢
domains to human FcyRIIB. Such mutations include: S267E and L328F and/or P238D,
according to EU numbering. Such mutations allow for binding to FcyRIIB at neutral pH.
Without wishing to be bound by any theory, upon binding, the molecule/autoantibody complex
may be internalized into the cell and targeted to the lysosome for degradation. Such a

mechanism destroys autoantibodies, while preserving free molecules in circulation.

[0358] In some molecules, Fc mutations were introduced to increase binding of the Fc
domains to the human neonatal receptor (FcRn). Specifically, mutations were introduced to
increase binding of the Fc domains to FcRn in neutral pH environments (e.g., extracellular
environment). Such mutations include a combination that includes the following mutations:
M252Y, S254T, T256E, H433K, N434F (i.e., “MST-HN"), according to EU numbering. Without
wishing to be bound by any theory, such mutations may be included in the molecules described
herein in order to increase binding of the Fc domain to FcRn on the surface of a cell in a neutral
pH environment, such that there will be increased receptor-mediated internalization into cells and

shuttling of the autoantibodies (bound to the molecule) to the lysosome.

[0359] In addition, mutations were also introduced with the MST-HN mutations to ablate
binding affinity for human Fc-gamma receptors (FcyRs). Such mutations include the following
mutations: G236R and L328R (“RR”) and were introduced to decrease binding to one or more
Fc-gamma receptors. This modification prevents immune crosslinking (7.e., of a molecule,

autoantibody, FcyRs) that leads to inflammatory responses. Such mutations may focus the
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primary mechanism of action of the molecules to the targeted internalization and subsequent

degradation of autoantibodies.

[0360] In this Example, Fc mutations were also introduced in certain molecules to promote
heterodimerization of the two polypeptides, where each polypeptide comprises an Fc domain,
and the first and second Fc domains heterodimerize in order to generate the full molecule. Such
mutations are known as knobs-in-holes (KIH) modifications. The specific mutations used in this
Example include: T366W, and S354C mutation (first Fc domain) and T366S, L368A, Y407V,
and Y349C (second Fc domain). One of skill in the art will understand that the present
disclosure encompasses molecules where the T366W and S354C mutations are included on
second Fc¢ domain (instead of the first Fc domain) and the T366S, L368A, Y407V, and Y349C
mutations are included on the first Fc domain (instead of the second Fc domain). One of skill in
the art will also understand that other known KIH mutations or other F¢ modifications are known
in the art to promote heterodimerization and may be used in the molecules described in this

Example and as described in the disclosure.

[0361] In some molecules, Fc mutations were also introduced to increase the half-life of the
molecule. The specific mutations used in this Example include the following mutations: M428L
and N434S (“LS”) and M252Y, S254T and T256E (“MST” or “YTE”). One of skill in the art
will understand that other known mutations or modifications are known in the art to increase
half-life and may be used in the molecules described in this Example and as described in the

disclosure.

[0362] Exemplary Fc¢ domain sequences used in the molecules made and tested in this

Example are shown below in Table 7.

Table 7. Exemplary Fc Domain Sequences

SEQ
Fc Sequences Sequences
q q ID NO
Human IgG1 Fc | Antigen | DKTHTCPPCPAPELLRGPSVFLFPPKPKDTLYITR | 103
1.1 Knob Arm for | EPEVICVVVDVSHEDPEVKFNWY VDGVEVHNAKTK
Ag PREEQYNSTYRVVSVLTVLHODWLNGKEY KCKVSN
S354C/T366W, Depletion KARPAPTEKTISKAKGQPREPQVYTLPPCRDELTK
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SEQ
Fc Sequences Sequences ID NO
G236R/L328R NQVSLWCLVKGEFY PSDIAVEWESNGQPENNY KTTP
’ PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
M252Y/S254T/ ALKFHYTQKSLSLSPGK
T256E,
H433K/N434F
Human IgG1 Fc | Free Arm | DKTHTCPPCPAPELLRGPSVFLFPPKPKDTLYITR | 104
1.1 Hole for Ag EPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAKTK
Depletion | EREEQYNSTYRVVSVLTVLHQDWLNGKEY KCKVSN
T366S/L368A/ KARPAPTEKTISKAKGQPREPQVCTLPPSRDELTK
Y407V/Y349C, NQVSLSCAVKGFYPSDIAVEWESNGQPENNY KTTP
A PVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHE
G236R/L328R, ALKFHYTQKSLSLSPGK
M252Y/S254T/
T256E,
H433K/N434F
Human IgG1 Fc | Antigen | DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISR | 105
1.2 Knob Arm for | TPEVTCVVVDVEHEDPEVKFNWY VDGVEVHNAKTK
Ag PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
S354C/T366W, Depletion | FAEPAPTEKTISKAKGOPREPOVYTLPPCREEMTK
S267E/L328F PO | OV STHCLVKGFY PSDIAVEWESNGQPENNY KTTP
PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
ALHNHYTQKSLSLSPCK
Human IgG] Fc | Free Arm | DKTHTCPPCPAPELLGGPSVEFLFPPKPKDTLMISR 106
1.2 Hole for Ag TPEVTCVVVDVEHEDPEVKFNWY VDGVEVHNAKTK
Depletion | PREEQYNSTYRVVSVLTVLHQDWLNGKEY KCKVSN
T366S/L368A/ KAFPAPIFKTISKAKGQPREPQVCTLPPSREEMTK
Y407V/Y349C, NQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHE
S267E/L328F ALHNHYTQKSLSLSPGK
Human IgG1 Fc | Antigen | DKTHTCPPCPAPELLGGDSVFLFPPKPKDTLMISR | 107
1.3 Knob Arm for | TPEVICVVVDVSHEDPEVKFNWY VDGVEVHNAKTK
Ao PREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSN
S354C/T366W, | o2 | oion | KALPAPTEKTISKAKGQPREPQVYTLPPCRDELTK
P238D p NQVSLWCLVKGFYPSDIAVEWESNGQPENNY KTTP
PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
ALHNHYTQKSLSLSPGK
Human IgG1 Fc | Free Arm | DKTHTCPPCPAPELLGGDSVFLFPPKPKDTLMISR | 108
1.3 Hole for Ag TPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAKTK
Depletion | PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
T366S/L368A/ KALPAPIEKTISKAKGQPREPQVCTLPPSRDELTK
Y407V/Y349C, NQVSLSCAVKGEYPSDIAVEWESNGQPENNYKTTP
P238D PVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHE

ALHNHYTQKSLSLSPGK
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SEQ
Fc Sequences Sequences ID NO
Human IgG1 Fc | Antigen | DKTHTCPPCPAPELLGGDSVFLFPPKPKDTLMISR | 109
1.3 Knob Arm for | TPEVICVVVDVSHEDPEVKFNWY VDGVEVHNAKTK
Ag PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
S354C/T366W, Depleti KALPAPIEKTISKAKGQPREPQVYTLPPCRDELTK
MA428T/N434S ALHSHYTQKSLSLSPGK -
Human IgG1 Fc | Free Arm | DKTHTCPPCPAPELLGGDSVFLEPPKPKDTLMISR | 110
1.3 Hole for Ag TPEVTCVVVDVSHEDPEVKENWY VDGVEVHNAKTK
Depletion | FREEQYNSTYRVVSVLTVLHQDWLNGKEY KCKVSN
T366S/L368A/ KALPAPIEKTISKAKGQPREPQVCTLPPSRDELTK
Y407V/Y349C, NQVSLSCAVKGEFYPSDIAVEWESNGQPENNYKTTP
A PVLDSDGSFFLVSKLTVDKSRWQOGNVFSCSVLHE
i/ila;g/NM% ALHSHYTQKSLSLSPGK
o)
Human IgG1 Fc | Bivalent | DKTHTCPPCPAPELLGGPSVFLEPPKPKDTLMISR | 111
(wild-type) Fc TPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
KALPAPIEKTISKAKGQPREPQVYTLPPSRDELTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNY KTTP
PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
ALHNHYTQKSLSLSPGK
Human IgG1 Fc | Bivalent | DKTHTCPPCPAPELLRGPSVFLFPPKPKDTLYITR | 112
Fe EPEVICVVVDVSHEDPEVKFNWY VDGVEVHNAKTK
G236R/L328R, PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
KARPAPIEKTISKAKGQPREPQVYTLPPSRDELTK
M252Y/S254T/ NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
T256E, PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
ALKFHYTQKSLSLSPGK
H433K/N434F
Human IgG1 Fc Antigen | DKTHTCPPCPAPVDFRDPLVELFPPKPKDTLMISR | 113
1.5 Knob Arm for | TPEVICVVVDVDPEDPEVKFNWY VDGVEVHNAKTK
Ao PREEQYNGAYRVVSVLTVLHQDWLNGKEYKCKVSN
S354C/T366W, D:pletion KLAPHPIIKTISKAKGQPREPQVYTLPPCRDELTK
NQVSLWCLVKGFYPSDIAVEWESNGQPENNY KTTP
E233V/L234D/ PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
L235F/G236R/ ALHNHYTQKSLSLSPGK
G237D/S239L/
S267D/H268P/
S298G/T299A/
A327L/1L328A/
A330H/E333I
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Fc Sequences Sequences IS]];: %0
Human IgG1 F¢ | Free Arm | DKTHTCPPCPAPVDFRDPLVFLFPPKPKDTLMISR | 114
1.5 Hole for Ag TPEVICVVVDVDPEDPEVKFNWY VDGVEVHNAKTK
Depletion | EREEQYNGAYRVVSVLIVLEQDWLNGKEYKCKVSN
T366S/L368A/ KLAPHPIIKTISKAKGQPREPQVCTLPPSRDELTK
Y407V/Y349C NQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTP
’ PVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHE
E233V/L234D/ ALHNHYTQKSLSLSPGK
L235F/G236R/
G237D/S239L/
S267D/H268P/
S298G/T299A/
A3271/1.328A/
A330H/E3331
Human IgGl Fc | Antigen | DKTHTCPPCPAPVDERDPLVELFPPKPKDTLMISR | 115
1.6 Knob Arm for | TPEVICVVVDVDPEDPEVKFNWY VDGVEVHNAKTK
Ag PQEEQYNGAYRVVSVLTVLHQDWLNGKEY KCKVSN
S354C/T366W, Depletion KLAPHPIIKTISKAKGQPREPQVYTLPPCRDELTK
NQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTP
E233V/L234D/ PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
L235F/G236R/ ALHNHYTQKSLSLSPGK
G237D/S239L/
S267D/R292Q)/
H268P/S298G/
T299A/A327L/
L.328A/A330H/
E3331
Human IgG1 F¢ | Free Arm | DKTHTCPPCPAPVDFRDPLVFLFPPKPKDTLMISR | 116
1.6 Hole for Ag TPEVTCVVVDVDPEDPEVKFNWY VDGVEVHNAKTK
Depletion | EQEEQYNGAYRVVSVLTVLHODWLNGKEY KCKVSN
T366S/L368A/ KLAPHPIIKTISKAKGQPREPQVCTLPPSRDELTK
Y407V/Y349C NQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTP
’ PVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHE
E233V/L234D/ ALHNHYTQKSLSLSPGK
L235F/G236R/
G237D/S239L/
S267D/R292Q)/
H268P/S298G/
T299A/A327L/
L328A/A330H/
E3331
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Fc Sequences Sequences ID NO

Human IgG1 Fe Antigen | DKTHTCPPCPAPVDEFRDPLVFLFPPKPKDTLMISR | 117
1.7 Knob Arm for | TPEVICVVVDVSPEDPEVKFNWY VDGVEVHNAKTK
Ag PQEEQYNGAYRVVSVLTVLHQDWLNGKEYKCKVSN
S354C/T366W, | Depletion KLAPHPIIKTISKAKGQPREPQVYTLPPCRDELTK
NQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTP
E233V/L234D/ PVLDSDGSFFLYSKLTVDKSRWQQGNVEFSCSVMHE
L235F/G236R/ ALHNHYTQKSLSLSPGK
G237D/S239L/
H268P/R292Q)/
S298G/T299A/
A327L/L328A/
A330H/E3331
Human IgG1 F¢ | Free Arm | DKTHTCPPCPAPVDFRDPLVFLFPPKPKDTLMISR | 118
1.7 Hole for Ag TPEVTCVVVDVSPEDPEVKFNWY VDGVEVHNAKTK
Depletion PQEEQYNGAYRVVSVLTVLHQDWLNGKEY KCKVSN
T366S/L368A/ KLAPHPIIKTISKAKGQPREPQVCTLPPSRDELTK
Y407V/Y349C NQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTP
i PVLDSDGSFFLVSKLIVDKSRWQQGNVFSCSVMHE
E233V/1L.234D/ ALHNHYTQKSLSLSPGK
L235F/G236R/
G237D/S239L/
H268P/R292Q/
S298G/T299A/
A327L/1L328A/
A330H/E3331
Human IgGl Fe Antigen DKTHTCPPCPAPEYLGGDSVFLFPPKPKDVLMISR | 119
1.8 Knob Arm for TPEVICVVIDVSHEDPEVKFNWY VDGVEVHNAKTK
Ag PREEQYNSTYRVVSVLPVLHRDWLNGKEYKCKVSN
S354C/T366W, Depletion KALPKPIEKTISKAKGQRREPQVYTLPPCREEMTK
NQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTP
L234Y/P238D/ PVLDSDGSFFLYSKLIVDKSRWQQGNVESCSVLHE
T250V/V2641/T ALHAHTTRKELSLSPGK
307P/Q311R/A
330K/P343R/M
428L/N434A/Y
436T/Q438R/S
440E
Human IgG1 Fe | Free Arm DKTHTCPPCPAPEYLGGDSVFLFPPKPKDVIMISR | 120
1.8 Hole for Ag TPEVICVVIDVSHEDPEVKFNWYVDGVEVHNAKTK
Depletion PREEQYNSTYRVVSVLPVLHRDWLNGKEYKCKVSN
T366S/L368A/ KALPKPIEKTISKAKGQRREPQVCTLPPSREEMTK
Y407V/Y349C, NQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTP
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Fc Sequences Sequences ID NO

L234Y/P238D/ PVLDSDGSFFLVSKLIVDKSRWQQGNVFSCSVLHE
T250V/V2641/T ALHAHTTRKELSLSPGK
307P/Q311R/A
330K/P343R/M
428L/N434A/Y
436T/Q438R/S
440E
Human IgG1 Fe Antigen | DKTHTCPPCPAPEDLNGPSVFLFPPKPKDTLMISR | ]2]
1.9 Knob Arm for | TPEVICVVVDVEHEDPEVKENWY VDGVEVHNAKTK
Ag PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
S354C/T366W, Depletion KALPAPIEKTISKAKGQPREPQVYTLPPCRDELTK
NQVSLWCLVKGFYPSDIAVEWESNGQPENNY KTTP
L234D/G236N/ PVLDSDGSFFLYSKLTVDKSRWQQGNVEFSCSVMHE
S267E ALHNHYTQKSLSLSPGK
Human IgG1 Fc | Free Arm | DKTHTCPPCPAPEDLNGPSVFLFPPKPKDTLMISR | 122
1.9 Hole for Ag TPEVTCVVVDVEHEDPEVKFNWY VDGVEVHNAKTK
Depletion PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
T366S/L368A/ KALPAPIEKTISKAKGQPREPQVCTLPPSRDELTK
Y407V/Y349C, NQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLVSKLIVDKSRWQQGNVESCSVMHE
L234D/G236N/ ALHNHYTQKSLSLSPGK
S267E
Human IgG1 Fe Antigen | DKTHTCPPCPAPELRGGPSVELFPPKPKDTLMISR | 123
1.10 Knob Arm for | TPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTK
Ag PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
S354C/T366W, Depletion KALPAPIEKTISKAKGQPREPQVYTLPPCRDELTK
NQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTP
L235R PVLDSDGSFFLYSKLTVDKSRWQQGNVEFSCSVMHE
ALHNHYTQKSLSLSPGK
Human IgG1 F¢ | Free Arm | DKTHTCPPCPAPELRGGPSVFLFPPKPKDTLMISR | 124
1.10 Hole for Ag TPEVTCVVVDVSHEDPEVKENWY VDGVEVHNAKTK
Depletion PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
T366S/1.368A/ KALPAPIEKTISKAKGQPREPQVCTLPPSRDELTK
Y407V/Y349C, NQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLVSKLIVDKSRWQQGNVEFSCSVMHE
L235R ALHNHYTQKSLSLSPGK
Human IgG1 Fe Antigen DKTHTCPPCPAPELLNGPSVFLFPPKPKDTLMISR | 125
1.11 Knob Arm for | TPEVICVVVDVEHEDPEVKFNWY VDGVEVHNAKTK
Ag PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
$354C/T366W, | Depletion KALPAPIEKTISKAKGQPREPQVYTLPPCRDELTK
NQVSLWCLVKGFYPSDIAVEWESNGQPENNY KTTP
G236N/S267E PVLDSDGSFFLYSKLTVDKSRWQQCGNVESCSVMHE

ALHNHYTQKSLSLSPGK
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SEQ
Fc Sequences Sequences ID NO
Human IgGl F¢ | Free Arm | DKTHTCPPCPAPELLNGPSVFLFPPKPKDTLMISR | 126
1.11 Hole for Ag TPEVICVVVDVEHEDPEVKFNWY VDGVEVHNAKTK
Depletion PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
T366S/L368A/ KALPAPIEKTISKAKGQPREPQVCTLPPSRDELTK
Y407V/Y349C, NQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLVSKLIVDKSRWQQGNVFSCSVMHE
G236N/S267E ALHNHYTQKSLSLSPGK
Human IgG1 Fc Antigen DKTHTCPPCPAPELLGGDSVFLEFPPKPKDTLMISR | 127
1.12 Knob Arm for TPEVICVVVDVSHEEPEVKFNWY VDGVEVHNAKTK
Ag PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
S354C/T366W, | Depletion KALPAPIEKTISKAKGQPREPQVYTLPPCRDELTK
NQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTP
P238D/D270E PVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHE
ALHNHYTQKSLSLSPGK
Human IgG1 Fc | Free Arm | DKTHTCPPCPAPELLGGDSVFLFPPKPKDTLMISR | 128
1.12 Hole for Ag TPEVTCVVVDVSHEEPEVKFNWY VDGVEVHNAKTK
Depletion PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
T366S/L368A/ KALPAPIEKTISKAKGQPREPQVCTLPPSRDELTK
Y407V/Y349C, NQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLVSKLIVDKSRWQQGNVFSCSVMHE
P238D/D270E ALHNHYTQKSLSLSPGK
Human IgG1 Fe Antigen DKTHTCPPCPAPELLGGDSVFLFPPKPKDTLMISR | 129
1.13 Knob Arm for | TPEVICVVVDVSHEDGEVKENWY VDGVEVHNAKTK
Ag PREEQYNSTYRVVSVLTVLHQDWLNGKEY KCKVSN
S354C/T366W, Depletion KALPAPIEKTISKAKGQPREPQVYTLPPCREEMTK
NQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTP
P238D/P271G PVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHE
ALHNHYTQKSLSLSPGK
Human IgG1 F¢ | Free Arm | DKTHTCPPCPAPELLGGDSVFLFPPKPKDTLMISR | 130
1.13 Hole for Ag TPEVTCVVVDVSHEDGEVKFNWY VDGVEVHNAKTK
Depletion PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
T366S/L368A/ KALPAPIEKTISKAKGQPREPQVCTLPPSREEMTK
Y407V/Y349C, NQVSLSCAVKGFYPSDIAVEWESNGQPENNY KTTP
PVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHE
P238D/P271G ALHNHYTQKSLSLSPGK
Human IgG1 Fc Antigen DKTHTCPPCPAPELLGGDSVFLFPPKPKDTLMISR | 131
1.14 Knob Arm for | TPEVICVVVDVSHEEGEVKFNWY VDGVEVHNAKTK
Ao PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
S354C/T366W, Dgpletion KALPAPIEKTISKAKGQPREPQVYTLPPCREEMTK
NQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTP
P233D/D270E/P PVLDSDGSFFLYSKLTVDKSRHQQGNVFSCSVMHE
271G ALHNHYTQKSLSLSPGK
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SEQ
Fc Sequences Sequences ID NO
Human IgGl F¢ | Free Arm | DKTHTCPPCPAPELLGGDSVFLFPPKPKDTLMISR | 132
1.14 Hole for Ag TPEVTCVVVDVSHEEGEVKFNWY VDGVEVHNAKTK
Depletion | PREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSN
T366S/L368A/ KALPAPIEKTISKAKGQPREPQVCTLPPSREEMTK
Y407V/Y349C NQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTP
’ PVLDSDGSFFLVSKLTVDKSRWQQGNVEFSCSVMHE
P238D/D270E/P ALHNHYTQKSLSLSPGK
271G
Human IgG1 Fc Antigen DKTHTCPPCPAPELLGDDSVELFPPKPKDTLMISR | 133
1.15 Knob Arm for | TPEVTCVVVDVSHEDGEVKFNWY VDGVEVHNAKTK
Ag PREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSN
$354C/T366W, | Depletion KALPRPIEKTISKAKGQPREPQVYTLPPCREEMTK
NQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTP
G237D/P233D/P PVLDSDGSFFLYSKLTVDKSRWQQGNVEFSCSVMHE
271G/A330R ALHNHYTQKSLSLSPGK
Human IgG1 F¢ | Free Arm | DKTHTCPPCPAPELLGDDSVFLFPPKPKDTLMISR | 134
1.15 Hole for Ag TPEVICVVVDVSHEDGEVKENWY VDGVEVHNAKTK
Depletion | PREEQYNSTYRVVSVLTVLHQDWLNGKEY KCKVSN
T366S/L368A/ KALPRPIEKTISKAKGQPREPQVCTLPPSREEMTK
Y407V/Y349C NQVSLSCAVKGFYPSDIAVEWESNGQPENNY KTTP
’ PVLDSDGSFFLVSKLTVDKSRWQQGNVEFSCSVMHE
G237D/P238D/P ALHNHYTQKSLSLSPGK
271G/A330R
Human IgG1 Fc Antigen | DKTHTCPPCPAPELLGDDSVFLFPPKPKDTLMISR | 135
1.16 Knob Arm for | TPEVICVVVDVSHEEGEVKFNWY VDGVEVHNAKTK
Ag PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
S354C/T366W, | Depletion KALPRPIEKTISKAKGQPREPQVYTLPPCREEMTK
NQVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTP
G237D/P233D/D PVLDSDGSFFLYSKLTVDKSRWQQGNVEFSCSVMHE
270E/P271G/A33 ALHNHYTQKSLSLSPGK
OR
Human IgG1 Fe¢ | Free Arm | DKTHTCPPCPAPELLGDDSVFLEPPKPKDTLMISR | 136
1.16 Hole for Ag TPEVTCVVVDVSHEEGEVKFNWY VDGVEVHNAKTK
Depletion | PREEQYNSTYRVVSVLTVLHQDWLNGKEY KCKVSN
T366S/L368A/ KALPRPIEKTISKAKGQPREPQVCTLPPSREEMTK
Y407V/Y349C NQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTP
’ PVLDSDGSFFLVSKLTVDKSRWQQGNVESCSVMHE
G237D/P238D/D ALHNHYTQKSLSLSPGK
270E/P271G/A33
OR
Human IgG1 Fc Antigen DKTHTCPPCPAPDLLGDDSVFLFPPKPKDTLMISR | 137
1.17 Knob Arm for | TPEVICVVVDVSDEDGEVKFNWY VDGVEVHNAKTK
Ag PREEQYNSTYRVVSVLTVLHQDWILNGKEYKCKVSN
$354C/T366W, | Depletion KALPRPTEKTISKAKGQPREPQVYTLPPCRDELTK

NQVSTLWCLVKG FYPSDIAVEWESNGQPEENY KTTP
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F
Fc Sequences Sequences ISD %0
E233D/G237D/P PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
238D/H268D/P2 ALHNHYTQKSLSLSPGK
71G/A330R
Human IgG1 Fc | Free Arm DKTHTCPPCPAPDLLGDDSVELFPPKPKDTLMISR | 138
1.17 Hole for Ag TPEVTCVVVDVSDEDGEVKFNWY VDGVEVHNAKTK
Depletion | PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
T366S/L.368A/ KALPRPIEKTISKAKGQPREPQVCTLPPSRDELTK
Y407V/Y349C NQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTP
’ PVLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHE
E233D/G237D/P ALHNHYTQKSLSLSPGK
238D/H268D/P2
71G/A330R
Human IgG1 F¢ | Biyalent | DKTHTCPPCPAPVDERDPLVFLFPPKPKDTLMISR | 139
Fe TPEVTCVVVDVDPEDPEVKFNWY VDGVEVHNAKTK
E233V/L234D/ PREEQYNGAYRVVSVLTVLHQDWLNGKEYKCKVSN
L235F/G236R/ KLAPHPIIKTISKAKGQPREPQVYTLPPSRDELTK
G237D/S239L/ NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
S267D/H268P/ PVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHE
$298G/T299A/ ALHNHYTQKSLSLSPGK
A327L/L328A/
A330H/E3331
Human IgG1 Fc | Bivalent DKTHTCPPCPAPVDFRDPLVFLFPPKPKDTLMISR | 140
Fc TPEVTCVVVDVDPEDPEVKFNWY VDGVEVHNAKTK
E233V/L234D/ PQEEQYNGAYRVVSVLTVLHQDWLNGKEY KCKVSN
L235F/G236R/ KLAPHPTIKTISKAKGOPREPQVYTLPPSRDELTK
G237D/S239L/ NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLYSKLTIVDKSRWQQGNVEFSCSVMHE
5[226678DP§[S{2299§((}2// ALHNHYTQKSLSLSPGK
T299A/A327L/
L328A/A330H/
E3331
Human IgGl Fe¢ | Bivalent | DKTHTCPPCPAPVDFRDPLVFLFPPKPKDTLMISR | 14]
Fe TPEVTCVVVDVSPEDPEVKFNWY VDGVEVHNAKTK

E233V/L234D/
L235F/G236R/
G237D/S239L/
H268P/R292Q)/
S298G/T299A/
A327L/1L328A/
A330H/E3331

PQEEQYNGAYRVVSVLTVLHQDWLNGKEY KCKVSN
KLAPHPTIKTISKAKGQPREPQVYTLPPSRDELTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
ALHNHYTQKSLSLSPGK
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SEQ
Fc¢ Sequences Sequences
q q ID NO
Human IgGl Fc | Biyalent | DKTHTCPPCPAPEYLGGDSVFLFPPKPKDVLMISR | 142
Fe TPEVICVVIDVSHEDPEVKFNWY VDGVEVHNAKTK
L234Y/P238D/ PREEQYNSTYRVVSVLPVLHRDWLNGKEYKCKVSN
T250V/V2641/T KALPKPIEKTISKAKGQRREPQVYTLPPSREEMTK
307P/Q311R/A NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLYSKLTVDKSRWQQGNVFEFSCSVLHE
330K/P343R/M ALHAHTTRKELSLSPGK B
428L/N434A/Y - ===
436T/Q438R/S
440E
Human IgG1 Fc¢ | Bjyalent | DKTHTCPPCPAPEDLNGPSVFLFPPKPKDTLMISR | 143
Fc TPEVTCVVVDVEHEDPEVKFNWY VDGVEVHNAKTK
1.234D/G236N/ PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
S267E KALPAPTEKTISKAKGQPREPQVYTLPPSRDELTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEE
ATHNHYTQKSTLSLSPGK
Human IgG1 Fe | Bivalent DKTHTCPPCPAPELRGGPSVFLFPPKPKDTLMISR | 144
Fe TPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAKTK
L235R PREEQYNSTYRVVSVLTVLHQDWLNGKEY KCKVSN
KALPAPIEKTISKAKGQPREPQVYTLPPSRDELTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
ALHNHYTQKSLSLSPGK
Human IgG1 Fc | Bjyalent | DKTHTCPPCPAPELLNGPSVFLFPPKPKDTLMISR | 145
Fe TPEVTCVVVDVEHEDPEVKFNWY VDGVEVHNAKTK
G236N/S267E PREEQYNSTYRVVSVLTVLHQDWINGKEYKCKVSN
KALPAPIEKTISKAKGQPREPQVYTLPPSRDELTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLYSKLTVDKSRWQQGNVEFSCSVMHE
ALHNHYTQKSLSLSPGK
Human IgG1 F¢ | Bivalent | DKTHTCPPCPAPELLGGDSVFLFPPKPKDTLMISR | 146
Fe TPEVTCVVVDVSHEEPEVKFNWY VDGVEVHNAKTK
P238D/D270E PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
KALPAPIEKTISKAKGQPREPQVYTLPPSRDELTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLYSKLTVDKSRWQQGNVEFSCSVMHE
ALHNHYTQKSLSLSPGK
Human IgG1 Fc | Bjvalent | DKTHTCPPCPAPELLGGDSVFLFPPKPKDTLMISR | 147
Fe TPEVTCVVVDVSHEDGEVKFNWY VDGVEVHNAKTK

P238D/P271G

PREEQYNSTYRVVSVLTVLHQDWLNGKEY KCKVSN
KALPAPIEKTISKAKGQPREPQVYTLPPSREEMTK
NQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHE
ALHNHYTQKSLSLSPGK
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SEQ
Fc Sequences Sequences ID NO
Human IgG1 Fc | Biyalent | DKTHTCPPCPAPELLGGDSVFLFPPKPKDTLMISR | 148
Fe TPEVTCVVVDVSHEEGEVKFNWY VDGVEVHNAKTK
P238D/D270E/P PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
271G KALPAPIEKTISKAKGQPREPQVYTLPPSREEMTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
ALHNHYTQKSLSLSPGK
Human IgG1 Fe¢ | Bjyalent | DKTHTCPPCPAPELLGDDSVFLFPPKPKDTLMISR | 149
Fe TPEVICVVVDVSHEDGEVKENWY VDGVEVHNAKTK
G237D/P238D/P PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
271G/A330R KALPRPIEKTISKAKGQPREPQVYTLPPSREEMTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
ALHNHYTQKSLSLSPGK
Human IgGl Fc | Biyalent | DKTHTCPPCPAPELLGDDSVFLFPPKPKDTLMISR | 163
Fc TPEVICVVVDVSHEEGEVKENWY VDGVEVHNAKTK
G237D/P238D/ PREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSN
D270E/P271G/ KALPRPIEKTISKAKGQPREPQVYTLPPSREEMTK
A330R NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLYSKLITVDKSRWQQGNVEFSCSVMHE
ALHNHYTQKSLSLSPGK
Human IgG1 Fc | Bivalent DKTHTCPPCPAPDLLGDDSVFLFPPKPKDTLMISR | 164
Fc TPEVICVVVDVSDEDGEVKENWY VDGVEVHNAKTK
E233D/G237D/P PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
238D/H268D/P2 KALPRPIEKTISKAKGQPREPQVYTLPPSRDELTK
71G/A330R NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
ALHNHYTQKSLSLSPGK
[0363] Additional antigen-binding domain: In one exemplary molecule in this Example, an

additional antigen-binding domain was included in the second polypeptide covalently linked to
the second Fc domain. In this Example, a second antigen-binding domain specific for
asialoglycoprotein receptor (ASGPR) was used. ASGPR is a membrane protein located on
mammalian hepatocytes (liver cells) that targets and removes target glycoproteins from
circulation. Without wishing to be bound by any theory, such an antigen-binding domain was
introduced to provide a secondary mechanism by which the molecule can target autoantibodies
for internalization and degradation in the lysosome. The molecule bound to a target
autoantibody may target ASGPR on hepatocytes and binding to ASGPR will cause

internalization of the complex (i.e., removal of target autoantibodies). Antigen-binding domain
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for ASGPR used in this Example includes an anti-ASGPR Fab (4F3) that includes a heavy chain
sequence as shown in SEQ ID NO: 209 and a light chain sequence as shown in SEQ ID NO: 210
(see Table 2 above).

[0364] The first and second polypeptides with the modifications described above were used
to generate exemplary molecules as described below in Table 8 based on the exemplary molecule
formats shown in FIG. 2 (Variants A1-A4, B1-B4, D1-D4 and E1-E4) and FIG. 3 (Variant C1
which includes an anti-ASPGR Fab in second polypeptide). These sequences were encoded by
expression plasmids (e.g., pTT5, pcDNA) then transfected into a suitable host cell (e.g., CHO,
HEK293) and expressed using standard transfection techniques. After expression for 5-14 days
or if cell viability dropped, cells were harvested. Conditioned media was then purified using
standard chromatography techniques such as protein A affinity, ion exchange chromatography,
and size exclusion chromatography to generate molecules with greater than 95% purity (as
assessed by HPLC). Molecules were then buffer exchanged to a suitable formulation buffer and

stored at 4C or -80C prior to use.

Table 8: Exemplary TSHR Antibody Depletion Combinations based on Formats in FIGs. 2 and 3
(where Linker L in first polypeptide is absent)

Moi(lt)cule Name A HC LC L Fel Fc2
Variant Al SS};RIZ{;?RV‘I'{T hulgGl Fe | wa | nfa | wa | 103 | 104
Variant A2 g/{ﬁﬁi}ﬁ hulgG1 Fe 2 na | na | na | 103 | 104
Variant A3 IESPI\[/IRS%S I(){;l;}ii hulgG1 3 wa n/a n/a 103 104
Variant A4 ;f;i?g;%;hulgm 4 | wa | na | wa | 103 | 104
Variant B ;S?Ezi;’z‘g’g hulgGLEe 0 e | e | wa | 105 | 106
Variant B2 ;“Sél;[}{;/ﬁ;);g];hulgGl Fe 2 n/a n/a n/a 105 106
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M"i‘;)cule Name A HC LC L Fel Fe2
Variant B3 ;SE?;?/E?;?FMI‘%GI 3 n/a n/a n/a 105 106
Variant B4 11;51;?‘2761;) /El;;:FhulgGl 4 n/a n/a n/a 105 106
|y |+ | o |0 | v |
Variant D1 ;253}‘;;260 WThulgGLFe | wa | na | na | 107 | 108
Variant D2 gzsig;zw 2P hulgG1 Fe 2 na | na | na | 107 | 108
Variant D3 11“51;1;286];) 2P2R hulgG1 3 /a n/a n/a 107 108
Variant D4 ECSEZQ;S 2P18 hulgGl 4 | wa | wa | wa | 107 | 108
Variant E1 ;;%EEWT hulgGLFe | ) na | na | na | 109 | 110
Variant E2 IT)ZS?;RDQE(; 2P hulgG1 Fe 2 wa | na | na | 109 | 110
Variant E3 gf;[;zgi;)/izzR hulgG1 3 n/a n/a n/a 109 110
Variant E4 ECS;[;Z;S /igls hulgG1 4 wa | na | wa | 109 | 110

[0365] Sequences of a subset of the exemplary molecules generated in this Example are shown

below in Table 9A (with exemplary signal peptides) and Table 9B (without exemplary signal

peptides). Tables 9A and 9B also include sequences for some additional exemplary molecules

(Variants G1-G14) that were tested in Example 8 (see also Table 4 for components included in

these other exemplary molecules).
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molecules also include KIH mutations)

Molecule s SEQ SEQ
D Description | Knob Arm ID Hole Arm ID
NO: NO:
Variant Al | TSHR260 MGWSCIILFLVATATGVHSMGC | 211 | MGWSLILLFLVAVATRVLSDKTHT |218
WT SSPPCECHQEEDFRVTCKDIQR CPPCPAPELLRGPSVFLFPPKPKD
IPSLPPSTQTLKLIETHLRTIP TLYITREPEVTCVVVDVSHEDPEV
hulgG1 with | SHAFSNLPNTSRIYVSIDVTLQ KFNWYVDGVEVHNAKTKPREEQYN
RR/MST- QLESHSFYNLSKVIHIEIRNTR STYRVVSVLTVLHQODWLNGKEYKC
HN NLTYIDPDALKELPLLKFLGIF KVSNKARPAPIEKTISKAKGQPRE
NTGLKMFPDLTKVYSTDIFFIL PQVCTLPPSRDELTKNQVSLSCAV
EITDNPYMTSIPVNAFQGLCNE KGEFYPSDIAVEWESNGQPENNYKT
TLTLKLYNNGFTSVQGYAENGT TPPVLDSDGSFFLVSKLTVDKSRW
KLDAVYLNKNKYLTVIDKDAFG QOCGNVESCSVMHEALKFHYTQKSL
GVYSGPSLLDVSQTSVTALPSK SLSPGK
GLEHLKELIARNTWTLDKTHTC
PPCPAPELLRGPSVFLFPPKPK
DTLY ITREPEVTCVVVDVSHED
PEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWL
NGKEYKCKVSNKARPAPIEKTI
SKAKGQPREPQVYTLPPCRDEL
TRKNQVSLWCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQOGNVES
CSVMHEALKFHYTQKSLSLSPG
K
Variant A3 | TSHR260 MGWSCIILFLVATATGVHSMGC |212 |MGWSLILLFLVAVATRVLSDKTHT |[219
2P2R SSPPCECHOEEDEFRVTCKDIQR CPPCPAPELLRGPSVFLFPPKPKD
IPSLPPSTQTLKLIETHLRTIP TLYITREPEVTCVVVDVSHEDPEV
lnﬂgGl\Nﬁh SHAFSNLPNISRIYVSIDVTLQ KENWYVDGVEVHNAKTKPREEQYN
RR/MST- QLESHSFYNLSKVIHIEIRNTP STYRVVSVLTVLHQDWLNGKEYKC
HN NLTYIDPDALKELPLLKFLGIF KVSNKARPAPIEKT ISKAKGQPRE

NTGLKMFPPLTKVYSTDIFFIL
EITDNPYMTSIPRNAFQGLCNE
TLTLKLYNNGFTSVQGYAFNGT
KLDAVYLNKNKYLTVIDKDAFG
GVYSGPSLLDVSQTSVTALPSK
GLEHLKELRARNTWTLDKTHTC
PPCPAPELLRGPSVEFLEFPPKPK
DTLYITREPEVTCVVVDVSHED
PEVKENWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWL
NGKEYKCKVSNKARPAPIEKTTI
SKAKGQPREPQVYTLPPCRDEL

POQVCTLPPSRDELTKNQVSLSCAV
KGEFYPSDIAVEWESNGQPENNYKT
TPPVLDSDGSFEFLVSKLTVDKSRW
QQGNVESCSVMHEATLKFHYTQKSL
SLSPGK
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Molecule .. SEQ SEQ
D Description | Knob Arm ID Hole Arm D
NO: NO:
TKNQVSLWCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVES
CSVMHEALKFHYTQKSLSLSPG
K
Variant A4 | TSHR260 MGWSCIILFLVATATGVHSMGC | 213 | MGWSLILLFLVAVATRVLSDKTHT | 220
2P1S SSPPCECEQEEDFRVTCKDIQR CPPCPAPELLRGPSVFLEFPPKPKD
IPSLPPSTQTLKLIETSLRTIP TLYITREPEVTCVVVDVSHEDPEV
hulgG1 with | SEAFSNLPNISRIYVSIDVTLO KFNWYVDGVEVHNAKTKPREEQYN
RR/MST- QLESHSFYNLSKVTHIEIRNTP STYRVVSVLTVLHQDWLNGKEYKC
HN NLTYIDPDALKELPLLKFLGIF KVSNKARPAPIEKTISKAKGQPRE
NTGLKMFPPLTKVYSTDIFFIL PQVCTLPPSRDELTKNQVSLSCAV
EITDNPYMTSIPVNAFQGLCNE KGFYPSDIAVEWESNGQPENNY KT
TLTLKLYNNGFTSVQGYAFNGT TPPVLDSDGSFFLVSKLTVDKSRW
KLDAVYLNKNKYLTVIDKDAFG QQOGNVFSCSVMHEALKFHYTQKSL
GVYSGPSLLDVSQTSVTALPSK SLSPGK
GLEHLKELIARNTWTLDKTHTC
PPCPAPELLRGPSVFLFPPKPK
DTLY ITREPEVTCVVVDVSHED
PEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWL
NGKEYKCKVSNKARPAPIEKTI
SKAKGQPREPQVYTLPPCRDEL
TKNQVSLWCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQOGNVES
CSVMHEALKFHYTQKSLSLSPG
K
Variant B1 | TSHR260 MGWSCIILFLVATATGVHSMGC | 214 | MGWSLILLFLVAVATRVLSDKTHT | 221
WT SSPPCECHQEEDFRVTCKDIQR CPPCPAPELLGGPSVFLEPPKPKD
IPSLPPSTQTLKLIETHLRTIP TLMISRTPEVTCVVVDVEHEDPEV
hulgG1 with | SHAFSNLPNISRIYVSIDVTLQ KENWYVDGVEVHNAKTKPREEQYN
S267E/L328 | QLESHSFYNLSKVTHIEIRNTR STYRVVSVLTVLHQDWLNGKEYKC
F NLTYIDPDALKELPLLKFLGIF KVSNKAFPAPIEKTISKAKGQPRE

NTGLKMFPDLTKVYSTDIFFIL
EITDNPYMTSIPVNAFQGLCNE
TLTLKLYNNGFTSVQGYAFNGT
KLDAVYLNKNKYLTVIDKDAFG
GVYSGPSLLDVSQTSVTALPSK
GLEHLKELIARNTWTLDKTHTC
PPCPAPELLGGPSVFLEFPPKPK
DTLMISRTPEVTCVVVDVEHED
PEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWL

POQVCTLPPSREEMTKNQVSLSCAV
KGEYPSDIAVEWESNGQPENNYKT
TPPVLDSDGSFEFLVSKLTVDKSRW
QQGNVESCSVMHEALHNHYTQKSL
SLSPGK
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WO 2025/030000 PCT/US2024/040515
Molecule .. SEQ SEQ
D Description | Knob Arm ID Hole Arm D
NO: NO:
NGKEYKCKVSNKAFPAPIEKTI
SKAKGQPREPQVYTLPPCREEM
TKNQVSLWCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVES
CSVMHEALHNHYTQKSLSLSPG
K
Variant B2 | TSHR260 MGWSCIILFLVATATGVHSMGC | 215 | MGWSLILLFLVAVATRVLSDKTHT | 222
2P SSPPCECHQEEDFRVTCKDIQR CPPCPAPELLGGPSVFLFPPKPKD
IPSLPPSTQTLKLIETHLRTIP TLMISRTPEVTCVVVDVEHEDPEV
hulgG1 with | SHAFSNLPNISRIYVSIDVTLO KENWYVDGVEVHNAKTKPREEQYN
S267E/L328 | QLESHSFYNLSKVTHIEIRNTP STYRVVSVLTVLHQDWLNGKEYKC
F NLTYIDPDALKELPLLKFLGIF KVSNKAFPAPIEKTISKAKGQPRE
NTGLKMFPPLTKVYSTDIFFIL PQVCTLPPSREEMTKNQVSLSCAV
EITDNPYMTSIPVNAFQGLCNE KGFYPSDIAVEWESNGQPENNYKT
TLTLKLYNNGFTSVQGYAFNGT TPPVLDSDGSFFLVSKLTVDKSRW
KLDAVYLNKNKYLTVIDKDAFG QQGNVFSCSVMHEALHNHYTQKSL
GVYSGPSLLDVSQTSVTALPSK SLSPGK
GLEHLKELIARNTWTLDKTHTC
PPCPAPELLGGPSVFLFPPKPK
DTLMISRTPEVTCVVVDVEHED
PEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWL
NGKEYKCKVSNKAFPAPIEKTI
SKAKGQPREPQVYTLPPCREEM
TKNQVSLWCLVKGEFYPSDIAVE
WESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVES
CSVMHEALHNHYTQKSLSLSPG
K
Variant B3 | TSHR260 MGWSCIILFLVATATGVHSMGC | 216 |MGWSLILLFLVAVATRVLSDKTHT | 223
2P2R SSPPCECHQEEDFRVTCKDIQR CPPCPAPELLGGPSVFLFPPKPKD
IPSLPPSTQTLKLIETHLRTIP TLMISRTPEVTCVVVDVEHEDPEV
hulgG1 with | SHAFSNLPNISRIYVSIDVTLO KENWYVDGVEVHNAKTKPREEQYN
S267E/1.328 | QLESHSFYNLSKVTHIEIRNTP STYRVVSVLTVLHQDWLNGKEYKC
F NLTYIDPDALKELPLLKFLGIF KVSNKAFPAPIEKTISKAKGQPRE

NTGLKMFPPLTKVYSTDIFFIL
EITDNPYMTSIPRNAFQGLCNE
TLTLKLYNNGFTSVQGYAFNGT
KLDAVYLNKNKYLTVIDKDAFG
GVYSGPSLLDVSQTSVTALPSK
GLEHLKELRARNTWTLDKTHTC
PPCPAPELLGGPSVFLFPPKPK
DTLMISRTPEVTCVVVDVEHED

PQVCTLPPSREEMTKNQVSLSCAV
KGEFYPSDIAVEWESNGQPENNYKT
TPPVLDSDGSFFLVSKLTVDKSRW
QQGNVFEFSCSVMHEALHNHYTQKSL
SLSPGK
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WO 2025/030000

PCT/US2024/040515

Molecule
ID

Description

Knob Arm

SEQ
ID
NO:

Hole Arm

SEQ
ID
NO:

PEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWL
NGKEYKCKVSNKAFPAPIEKTI
SKAKGQPREPQVYTLPPCREEM
TKNQVSLWCLVKGEFYPSDIAVE
WESNGQPENNYKTTPPVLDSDG
SEFFLYSKLTVDKSRWQQGNVE'S
CSVMHEALHNHYTQKSLSLSPG
K

Variant B4

TSHR260
2P1S

hulgG1 with
S267E/1.328
F

MGWSCIILFLVATATGVHSMGC
SSPPCECHQEEDFRVTCKDIQR
IPSLPPSTQTLKLIETSLRTIP
SHAFSNLPNISRIYVSIDVTLQ
QLESHSFYNLSKVTHIEIRNTP
NLTYIDPDALKELPLLKEFLGIF
NTGLKMFPPLTKVYSTDIFFIL
EITDNPYMTSIPVNAFQGLCNE
TLTLKLYNNGFTSVQGYAFNGT
KLDAVYLNKNKYLTVIDKDAFG
GVYSGPSLLDVSQTSVTALPSK
GLEHLKELTARNTWTLDKTHTC
PPCPAPELLGGPSVEFLFPPKPK
DTLMISRTPEVTCVVVDVEHED
PEVKENWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWL
NGKEYKCKVSNKAFPAPIEKTI
SKAKGQPREPQVYTLPPCREEM
TKNQVSLWCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVES
CSVMHEALHNHYTQKSLSLSPG
K

217

MGWSLILLFLVAVATRVLSDKTHT
CPPCPAPELLGGPSVEFLFPPKPKD
TLMISRTPEVTCVVVDVEHEDPEV
KENWYVDGVEVHNAKTKPREEQYN
STYRVVSVLTVLHQDWLNGKEYKC
KVSNKAFPAPIEKTISKAKGQPRE
POVCTLPPSREEMTKNQVSLSCAV
KGEYPSDIAVEWESNGQPENNYKT
TPPVLDSDGSFFLVSKLTVDKSRW
QQGNVESCSVMHEALHNHYTQKSL
SLSPGK

224

Variant
D3

TSHR260
2P2R

hulgG1 with
P238D

MGWSCIILFLVATATGVHSMGC
SSPPCECHQEEDFRVTCKDIQR
IPSLPPSTQTLKLIETHLRTIP
SHAFSNLPNISRIYVSIDVTLQ
QLESHSFYNLSKVTHIEIRNTP
NLTYIDPDALKELPLLKELGIF
NTGLKMFPPLTKVYSTDIFFIL
EITDNPYMTSIPRNAFQGLCNE
TLTLKLYNNGFTSVQGYAFNGT
KLDAVYLNKNKYLTVIDKDAFG
GVYSGPSLLDVSQTSVTALPSK
GLEHLKELRARNTWTLDKTHTC

225

MGWSLILLFLVAVATRVLSDKTHT
CPPCPAPELLGGDSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEV
KENWYVDGVEVHNAKTKPREEQYN
STYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPRE
PQVCTLPPSRDELTKNQVSLSCAV
KGFYPSDIAVEWESNGQPENNYKT
TPPVLDSDGSFFLVSKLTVDKSRW
QOGNVESCSVMHEALHNHYTQKSL
SLSPGK

228
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WO 2025/030000 PCT/US2024/040515
Molecule .. SEQ SEQ
D Description | Knob Arm ID Hole Arm D
NO: NO:
PPCPAPELLGGDSVFLFPPKPK
DTLMISRTPEVTCVVVDVSHED
PEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWL
NGKEYKCKVSNKALPAPIEKTI
SKAKGQPREPQVYTLPPCRDEL
TKNQVSLWCLVKGEFYPSDIAVE
WESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVES
CSVMHEALHNHYTQKSLSLSPG
K
Variant E3 | TSHR260 MGWSCIILFLVATATGVHSMGC | 226 |MGWSLILLFLVAVATRVLSDKTHT | 229
2PIR SSPPCECHQEEDFRVTCKDIQR CPPCPAPELLGGDSVFLFPPKPKD
IPSLPPSTQTLKLIETHLRTIP TLMISRTPEVTCVVVDVSHEDPEV
hulgG1 with | SHAFSNLPNISRIYVSIDVTLQ KENWYVDGVEVHNAKTKPREEQYN
P238D and QLESHSFYNLSKVTHIEIRNTP STYRVVSVLTVLHODWLNGKEYKC
LS NLTYIDPDALKELPLLKFLGIF KVSNKALPAPIEKTISKAKGQPRE
NTGLKMFPPLTKVYSTDIFFIL POQVCTLPPSRDELTKNQVSLSCAV
EITDNPYMTSIPRNAFQGLCNE KGFYPSDIAVEWE SNGQPENNYKT
TLTLKLYNNGFTSVQGYAFNGT TPPVLDSDGSFFLVSKLTVDKSRW
KLDAVYLNKNKYLTVIDKDAFG QQGNVESCSVLHEALHSHYTQKSL
GVYSGPSLLDVSQT SVTALPSK SLSPGK
GLEHLKELRARNTWTLDKTHTC
PPCPAPELLGGDSVEFLEFPPKPK
DTLMISRTPEVTCVVVDVSHED
PEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWL
NGKEYKCKVSNKALPAPIEKTT
SKAKGQPREPQVYTLPPCRDEL
TRNQVSLWCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVES
CSVLHEALHSHYTQKSLSLSPG
K
Variant F3 | TSHR260 MGWSCIILFLVATATGVHSMGC | 227 |MGWSLILLFLVAVATRVLSDKTHT [ 230
2PIR SSPPCECHQEEDFRVTCKDIQR CPPCPAPELLGGDSVEFLFPPKPKD
IPSLPPSTQTLKLIETHLRTIP TLMISRTPEVTCVVVDVSHEDPEV
lnﬂgG]xNﬁh SHAFSNLPNISRIYVSIDVTLQ KENWYVDGVEVHNAKTKPREEQYN
LS QLESHSFYNLSKVTHIEIRNTP STYRVVSVLTVLHQDWLNGKEYKC
NLTYIDPDALKELPLLKELGIF KVSNKALPAPIEKTISKAKGQPRE
NTGLKMFPPLTKVYSTDIFFIL POQVCTLPPSRDELTKNQVSLSCAV
EITDNPYMTSIPRNAFQGLCNE KGFYPSDIAVEWESNGQPENNYKT
TLTLKLYNNGFTSVQGYAFNGT TPPVLDSDGSFFLVSKLTVDKSRW
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WO 2025/030000

PCT/US2024/040515

Molecule
ID

Description

Knob Arm

SEQ
ID
NO:

Hole Arm

SEQ
ID
NO:

KLDAVYLNKNKYLTVIDKDAFG
GVYSGPSLLDVSQTSVTALPSK
GLEHLKELRARNTWTLDKTHTC
PPCPAPELLGGPSVFLEFPPKPK
DTLMISRTPEVTCVVVDVSHED
PEVKEFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWL
NGKEYKCKVSNKALPAPIEKTTI
SKAKGQPREPQVYTLPPCRDEL
TRNQVSLWCLVKGEFYPSDIAVE
WESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQOGNVES
CSVLHEALHSHYTQKSLSLSPG
K

QQOGNVESCSVLHEALHSHYTQKSL
SLSPGK

Variant
Gl

TSHR260
2P2R

hulgG1 with
E233V/L23
4D/L235F/
G236R/G23
7D/S239L/S
267D/H268
P/S298G/T2
99A/A327L
/L328A/A3
30H/E3331

MGWSCIILFLVATATGVHSMGC
SSPPCECHQEEDEFRVTCKDIQR
IPSLPPSTQTLKLIETHLRTIP
SHAFSNLPNISRIYVSIDVTLQ
QLESHSFYNLSKVTHIEIRNTP
NLTYIDPDALKELPLLKELGIF
NTGLKMFPPLTKVYSTDIFFIL
EITDNPYMTSIPRNAFQGLCNE
TLTLKLYNNGFTSVQOGYAFNGT
KLDAVYLNKNKYLTVIDKDAFG
GVYSGPSLLDVSQTSVTALPSK
GLEHLKELRARNTWTLDKTHTC
PPCPAPVDFRDPLVFLEFPPKPK
DTLMISRTPEVTCVVVDVDPED
PEVKFNWYVDGVEVHNAKTKPR
EEQYNGAYRVVSVLTVLHQDWL
NGKEYKCKVSNKLAPHPIIKTTI
SKAKGQPREPQVYTLPPCRDEL
TKNQVSLWCLVKGEFYPSDIAVE
WESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVES
CSVMHEALHNHYTQKSLSLSPG
K

MGWSCIILFLVATATGVHSDKTHT
CPPCPAPVDFRDPLVFLFPPKPKD
TLMISRTPEVTCVVVDVDPEDPEV
KENWYVDGVEVHNAKTKPREEQYN
GAYRVVSVLTVLHQDWLNGKEYKC
KVSNKLAPHPIIKTISKAKGQPRE
POQVCTLPPSRDELTKNQVSLSCAV
KGEYPSDIAVEWESNGQPENNYKT
TPPVLDSDGSFFLVSKLTVDKSRW
QQGNVESCSVMHEALHNHYTOQKSL
SLSPGK

Variant
G2

TSHR260
2P2R

hulgG1 with
E233V/L23
4D/L235F/

MGWSCIILFLVATATGVHSMGC
SSPPCECHQEEDFRVTCKDIQR
IPSLPPSTQTLKLIETHLRTIP
SHAFSNLPNISRIYVSIDVTLQ
QLESHSIYNLSKVTHIEIRNTP
NLTYIDPDALKELPLLKEFLGIF

319

MGWSCIILFLVATATGVHSDKTHT
CPPCPAPVDFRDPLVFLFPPKPKD
TLMISRTPEVICVVVDVDPEDPEV
KENWYVDGVEVHNAKTKPQEEQYN
GAYRVVSVLTVLHQDWLNGKEYKC
KVSNKLAPHPIIKTISKAKGQPRE
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WO 2025/030000 PCT/US2024/040515
Molecule .. SEQ SEQ
D Description | Knob Arm ID Hole Arm D
NO: NO:
G236R/G23 | NTGLKMFPPLTKVYSTDIFFIL PQVCTLPPSRDELTKNQVSLSCAV
7D/S239L/S | EITDNPYMTSIPRNAFQGLCNE KGFY PSDIAVEWE SNGOPENNY KT
267D/R292. | TLTLKLYNNGFTSVQGYAFNGT TPPVLDSDGSFFLVSKLTVDKSRW
Q/H268P/s | KLDAVYLNKNKYLTVIDKDAFG QQGNVFSCSVMHEALHNHYTQKSL
GVYSGPSLLDVSQTSVTALPSK SLSPGK
298G/T299 | 1 pH1 KELRARNTWTLDKTHTC
A/A327L/L | ppcpaPYDFRDPLVELFPPKPK
328A/A330 | pTLMISRTPEVTCVVVDVDPED
H/E3331 PEVKENWY VDGVEVHNAKTKPQ
EEQYNGAYRVVSVLTVLHQDWL
NGKEYKCKVSNKLAPHPIIKTI
SKAKGQPREPQVYTLPPCRDEL
TKNQVSLWCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVES
CSVMHEALHNHYTOKSTLSLSPG
K
Variant TSHR260 | MGWSCITLELVATATGVHSMGC | 320 | MGWSCIILFLVATATGVHSDKTHT | 334
G3 SPOR SSPPCECEQEEDFRVTCKDIQR CPPCPAPVDFRDPLVFLFPPKPKD
IPSLPPSTQTLKLIETHLRTIP TLMISRTPEVTCVVVDVSPEDPEV
hulgG1 with | SHAFSNLPNISRIYVSIDVTLQ KENWYVDGVEVHNAKTKPQEEQYN
E233V/L23 | QLESHSFYNLSKVTHIEIRNTP GAYRVVSVLTVLHQDWLNGKEYKC
4D/L235F/ | NLTYIDPDALKELPLLKFLGIF KVSNKLAPHPIIKTISKAKGQOPRE
G236R/G23 | NTGLKMFPPLTKVY STDIFFIL PQVCTLPPSRDELTKNQVSLSCAV
1D/S230L/ | ELTDNPYMISIPRNAFOGLCNE KGFYPSDIAVEWE SNGQPENNYKT
TLTLKLYNNGFTSVQGYAFNGT TPPVLDSDGSFFLVSKLTVDKSRW
H268P/R29 | 11 b vy 1 NKNKYLTVIDKDAFG QQGNVFSCSVMHEATLHNHYTQKST
2Q/8298G/ | GvysGPSTI.DVSQTSVTALPSK ST.SPGK
T299A/A32 | GLEHLXKELRARNTWTLDKTHTC
7L/L328A/ | PPCPAPVDFRDPLVFLFPPKPK
A330H/E33 | DTILMISRTPEVTCVVVDVSPED
31 PEVKFNWY VDGVEVHNAKTKEQ
EEQYNGAYRVVSVLTVLHQDWL
NGKEYKCKVSNKLAPHPIIKTI
SKAKGQPREPQVYTTLPPCRDEL
TKNQVSLWCLVKGFYPSDIAVE
WESNGOPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQOGNVES
CSVMHEALHNHYTQKSLSLSPG
K




WO 2025/030000 PCT/US2024/040515
Molecule .. SEQ SEQ
D Description | Knob Arm ID Hole Arm D
NO: NO:
Variant TSHR260 MGWSCIILFLVATATGVHSMGC |32] |MGWSCIILFLVATATGVHSDKTHT [ 335
G4 PR SSPPCECHQEEDFRVTCKDIQR CPPCPAPDLLGDDSVFLFPPKPKD
IPSLPPSTQTLKLIETHLRTIP TLMISRTPEVTCVVVDVSDEDGEV
hulgG1 with | SHAFSNLPNISRIYVSIDVTLQ KFNWYVDGVEVHNAKTKPREEQYN
E233D/G23 | QLESHSFYNLSKVTHIEIRNTP STYRVVSVLTVLHQDWLNGKEYKC
7D/P238D/ | NLTYIDPDALKELPLLKFLGIF KVSNKALPRPIEKTISKAKGQPRE
H268D/P27 | NTGLKMFPPLTKVYSTDIFFIL PQUVCTLPPSRDELTKNQVSLSCAV
1G/A330R EITDNPYMTSIPRNAFQGLCNE KGFYPSDIAVEWESNGQPENNYKT
TLTLKLYNNGFTSVQGYAFNGT TPPVLDSDGSFFLVSKLTVDKSRW
KLDAVYLNKNKYLTVIDKDAFG QQGNVFSCSVMHEALHNHYTQKSL
GVYSGPSLLDVSQTSVTALPSK SLSPGK
GLEHLKELRARNTWTLDKTHTC
PPCPAPDLLGDDSVFLFPPKPK
DTLMISRTPEVTCVVVDVSDED
GEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWL
NGKEYKCKVSNKALPRPIEKTI
SKAKGQPREPQVYTLPPCRDEL
TKNQVSLWCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVFES
CSVMHEALHNHYTQKSLSLSPG
K
Variant TSHR260 MGWSCIILFLVATATGVHSMGC | 322 | MGWSCIILFLVATATGVHSDKTHT | 336
a5 PR SSPPCECHQEEDFRVTCKDIQR CPPCPAPEYLGGDSVFLFPPKPKD
IPSLPPSTQTLKLIETHLRTIP VILMISRTPEVTCVVIDVSHEDPEV
hulgG1 with | SHAFSNLPNISRIYVSIDVTLQ KFNWYVDGVEVHNAKTKPREEQYN
L234Y/P23 | QLESHSFYNLSKVTHIEIRNTP STYRVVSVLPVLHRDWLNGKEYKC
8D/T250V/ | NLTYIDPDALKELPLLKFLGIF KVSNKALPKPIEKTISKAKGQRRE
V2641/T307 | NTGLKMFPPLTKVYSTDIFFIL PQVCTLPPSREEMTKNQVSLSCAV
P/Q311R/A EITDNPYMTSIPRNAFQGLCNE KGFYPSDIAVEWESNGQPENNYKT
N TLTLKLYNNGFTSVQGYAFNGT TPPVLDSDGSFFLVSKLTVDKSRW
330K/P343 | 11 bavy I NKNKYLTVIDKDAFG QQGNVEFSCSVMLEALHAHTTRKEL
R/MA428L/N | GyySGPSLLDVSQTSVTALPSK SLSPGK
434A/Y436 | GLEHLKELRARNTWTT,DKTHTC
T/Q438R/S | PPCPAPEYLGGDSVFLFPPKPK
440E DVLMISRTPEVTCVVIDVSHED

PEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLPVLHRDWL
NGKEYKCKVSNKALPKPIEKTI
SKAKGQRREPQVYTLPPCREEM
TRKNQVSLWCLVKGEFYPSDIAVE
WESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVES
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WO 2025/030000 PCT/US2024/040515
Molecule .. SEQ SEQ
D Description | Knob Arm ID Hole Arm D
NO: NO:
CSVLHEATLHAHTTRKELSLSPG
K
Variant TSHR260 MGWSCIILFLVATATGVHSMGC | 323 | MGWSCIILFLVATATGVHSDKTHT | 337
G6 2P2R SSPPCECHQEEDFRVTCKDIQR CPPCPAPEDLNGPSVFLFPPKPKD
IPSLPPSTQTLKLIETHLRTIP TLMISRTPEVTCVVVDVEHEDPEV
hukﬂ}lwdﬂl SHAFSNLPNISRIYVSIDVTLQ KENWYVDGVEVHNAKTKPREEQYN
1L234D/G23 | QLESHSFYNLSKVTHIEIRNTP STYRVVSVLTVLHQDWLNGKEYKC
6N/S267E NLTYIDPDALKELPLLKELGIF KVSNKALPAPIEKTISKAKGQPRE
NTGLKMFPPLTKVYSTDIFFIL PQVCTLPPSRDELTKNQVSLSCAV
EITDNPYMTSIPRNAFQGLCNE KGFYPSDIAVEWESNGQPENNYKT
TLTLKLYNNGFTSVQGYAFNGT TPPVLDSDGSFFLVSKLTVDKSRW
KLDAVYLNKNKYLTVIDKDAFG QOGNVESCSVMHEALHNHYTQKSL
GVYSGPSLLDVSQTSVTALPSK SLSPGK
GLEHLKELRARNTWTLDKTHTC
PPCPAPEDLNGPSVFLFPPKPK
DTLMISRTPEVTCVVVDVEHED
PEVKENWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWL
NGKEYKCKVSNKALPAPIEKTI
SKAKGQPREPQVYTLPPCRDEL
TKNQVSLWCLVKGEFYPSDIAVE
WESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVES
CSVMHEALHNHYTQKSLSLSPG
K
Variant TSHR260 MGWSCIILFLVATATGVHSMGC | 324 | MGWSCIILFLVATATGVHSDKTHT | 338
G7 PIR SSPPCECHQEEDFRVTCKDIQR CPPCPAPELRGGPSVFLFPPKPKD
IPSLPPSTQTLKLIETHLRTIP TLMISRTPEVTCVVVDVSHEDPEV
hulgG1 with | SHAFSNLPNISRIYVSIDVTLQ KENWYVDGVEVHNAKTKPREEQYN
L235R QLESHSFYNLSKVTHIEIRNTP STYRVVSVLTVLHQDWLNGKEYKC

NLTYIDPDALKELPLLKFLGIF
NTGLKMFPPLTKVYSTDIFFIL
EITDNPYMTSIPRNAFQGLCNE
TLTLKLYNNGFTSVQGYAFNGT
KLDAVYLNKNKYLTVIDKDAFG
GVYSGPSLLDVSQTSVTALPSK
GLEHLKELRARNTWTLDKTHTC
PPCPAPELRGGPSVFLFPPKPK
DTLMISRTPEVTCVVVDVSHED
PEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWL
NGKEYKCKVSNKALPAPIEKTI

KVSNKALPAPIEKTISKAKGQPRE
PQVCTLPPSRDELTKNQVSLSCAV
KGFYPSDIAVEWESNGQPENNYKT
TPPVLDSDGSFFLVSKLTVDKSRW
QOGNVESCSVMHEALHNHYTOQKSL
SLSPGK
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WO 2025/030000 PCT/US2024/040515
Molecule .. SEQ SEQ
D Description | Knob Arm ID Hole Arm D

NO: NO:
SKAKGQPREPQVYTLPPCRDEL
TKNQVSLWCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVES
CSVMHEALHNHYTQKSLSLSPG
K
Variant TSHR260 MGWSCIILFLYATATGVHSMGC | 325 |MGWSCIILFLVATATGVHSDKTHT | 339
G8 2POR SSPPCECHQEEDFRVTCKDIQR CPPCPAPELLNGPSVFLFPPKPKD
IPSLPPSTQTLKLIETHLRTIP TLMISRTPEVTCVVVDVEHEDPEV
hulgG1 with | SHAFSNLPNISRIYVSIDVTLQ KENWYVDGVEVHNAKTKPREEQYN
G236N/S26 | QLESHSFYNLSKVTHIEIRNTP STYRVVSVLTVLHQDWLNGKEYKC
7E NLTYIDPDALKELPLLKFLGIF KVSNKALPAPIEKTISKAKGQPRE
NTGLKMFPPLTKVYSTDIFFIL PQVCTLPPSRDELTKNQVSLSCAV
EITDNPYMTSIPRNAFQGLCNE KGEFYPSDIAVEWESNGQPENNYKT
TLTLKLYNNGFTSVQGYAFNGT TPPVLDSDGSFFLVSKLTVDKSRW
KLDAVYLNKNKYLTVIDKDAFG QOGNVESCSVMHEALHNHYTQKSL
GVYSGPSLLDVSQT SVTALPSK SLSPGK
GLEHLKELRARNTWTLDKTHTC
PPCPAPELLNGPSVFLFPPKPK
DTLMISRTPEVTCVVVDVEHED
PEVKENWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWL
NGKEYKCKVSNKALPAPIEKTTI
SKAKGQPREPQVYTLPPCRDEL
TKNQVSLWCLVKGEFYPSDIAVE
WESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVES
CSVMHEALHNHYTQKSLSLSPG
K
Variant TSHR260 MGWSCIILFLVATATGVHSMGC |32¢ |MGWSCIILFLVATATGVHSDKTHT | 340
G9 2PIR. SSPPCECHQEEDFRVTCKDIQR CPPCPAPELLGGDSVFLFPPKPKD
IPSLPPSTQTLKLIETHLRTIP TLMISRTPEVTCVVVDVSHEEPEV
hulgG1 with | SHAFSNLPNISRIYVSIDVTLQ KENWYVDGVEVHNAKTKPREEQYN
P238D/D27 | QLESHSFYNLSKVTHIEIRNTP STYRVVSVLTVLHQDWLNGKEYKC
OE NLTYIDPDALKELPLLKELGIF KVSNKALPAPIEKTISKAKGQPRE

NTGLKMFPPLTKVYSTDIFFIL
EITDNPYMTSIPRNAFQGLCNE
TLTLKLYNNGFTSVQGYAFNGT
KLDAVYLNKNKYLTVIDKDAFG
GVYSGPSLLDVSQTSVTALPSK
GLEHLKELRARNTWTLDKTHTC
PPCPAPELLGGDSVELFPPKPK
DTLMISRTPEVTCVVVDVSHEE

POVCTLPPSRDELTKNOQVSLSCAV
KGEYPSDIAVEWESNGQPENNYKT
TPPVLDSDGSFFLVSKLTVDKSRW
QQGNVESCSVMHEALHNHYTQKSL
SLSPGK
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WO 2025/030000 PCT/US2024/040515
Molecule .. SEQ SEQ
D Description | Knob Arm ID Hole Arm D

NO: NO:
PEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWL
NGKEYKCKVSNKALPAPIEKTI
SKAKGQPREPQVYTLPPCRDEL
TRNQVSLWCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDG
SEFFLYSKLTVDKSRWQQGNVE'S
CSVMHEALHNHYTQKSLSLSPG
K
Variant TSHR260 MGWSCIILFLVATATGVHSMGC | 327 | MGWSCIILFLVATATGVHSDKTHT | 341
G10 2P2R SSPPCECHQEEDFRVTCKDIQR CPPCPAPELLGGDSVFLFPPKPKD
IPSLPPSTQTLKLIETHLRTIP TLMISRTPEVTCVVVDVSHEDGEV
hulgG1 with | SHAFSNLPNISRIYVSIDVTLQ KENWYVDGVEVHNAKTKPREEQYN
P238D/P27 QLESHSFYNLSKVTHIEIRNTP STYRVVSVLTVLHQDWLNGKEYKC
1G NLTYIDPDALKELPLLKFLGTF KVSNKALPAPTEKT ISKAKGQPRE
NTGLKMFPPLTKVYSTDIFFIL POVCTLPPSREEMTKNQVSLSCAV
EITDNPYMTSIPRNAFQGLCNE KGFYPSDIAVEWESNGQPENNY KT
TLTLKLYNNGFTSVQGYAFNGT TPPVLDSDGSFFLVSKLTVDKSRW
KLDAVYLNKNKYLTVIDKDAFG QQGNVEFSCSVMHEALHNHYTQKSL
GVYSGPSLLDVSQTSVTALPSK SLSPGK
GLEHLKELRARNTWTLDKTHTC
PPCPAPELLGGDSVFLFPPKPK
DTLMISRTPEVTCVVVDVSHED
GEVKENWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWL
NGKEYKCKVSNKALPAPIEKTI
SKAKGQPREPQVYTLPPCREEM
TRNQVSLWCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVFES
CSVMHEALHNHYTQKSLSLSPG
K
Variant TSHR260 MGWSCIILFLVATATGVHSMGC | 328 |MGWSCIILFLVATATGVHSDKTHT | 342
Gl1 2PIR SSPPCECHQEEDFRVTCKDIQR CPPCPAPELLGGDSVFLFPPKPKD
IPSLPPSTQTLKLIETHLRTIP TLMISRTPEVICVVVDVSHEEGEV
mﬂg(ﬂ‘wﬁh SHAFSNLPNISRIYVSIDVTLQ KENWYVDGVEVHNAKTKPREEQYN
P238D/D27 | QLESHSFYNLSKVTHIEIRNTP STYRVVSVLTVLHQDWLNGKEYKC
0E/P271G NLTYIDPDALKELPLLKELGIF KVSNKALPAPIEKTISKAKGQPRE

NTGLKMFPPLTKVYSTDIFFIL
EITDNPYMTSIPRNAFQGLCNE
TLTLKLYNNGFTSVQGYAFNGT
KLDAVYLNKNKYLTVIDKDAFG
GVYSGPSLLDVSQTSVTALPSK

PQVCTLPPSREEMTKNQVSLSCAV
KGEYPSDIAVEWESNGQPENNYKT
TPPVLDSDGSFFLVSKLTVDKSRW
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WO 2025/030000 PCT/US2024/040515
Molecule .. SEQ SEQ
D Description | Knob Arm ID Hole Arm D

NO: NO:
GLEHLKELRARNTWTTDKTHTC QQGNVESCSVMHEALHNHYTQKSL
PPCPAPELLGGDSVFLFPPKPK SLSPGK
DTLMISRTPEVTCVVVDVSHEE
GEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWL
NGKEYKCKVSNKALPAPIEKTI
SKAKGQPREPQVYTLPPCREEM
TKNQVSLWCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVES
CSVMHEALHNHYTQKSLSLSPG
K
Variant TSHR260 MGWSCIILFLVATATGVHSMGC |329 |MGWSCIILFLVATATGVHSDKTHT | 343
Gl12 2P2R SSPPCECHQEEDFRVTCKDIQR CPPCPAPELLGDDSVFLFPPKPKD
IPSLPPSTQTLKLIETHLRTIP TLMISRTPEVTCVVVDVSHEDGEV
lnﬂgGlxNﬁh SHAFSNLPNISRIYVSIDVTLQ KENWYVDGVEVHNAKTKPREEQYN
G237D/P23 | QLESHSFYNLSKVTHIEIRNTP STYRVVSVLTVLHQDWLNGKEYKC
SD/P271G/ NLTYIDPDALKELPLLKELGIF KVSNKALPRPIEKTISKAKGQPRE
. NTGLKMFPPLTKVYSTDIFFIL PQVCTLPPSREEMTKNQVSLSCAV
A330R EITDNPYMTSIPRNAFQGLCNE KGFYPSDIAVEWESNGQPENNYKT
TLTLKLYNNGFTSVQGYAFNGT TPPVLDSDGSFFLVSKLTVDKSRW
KLDAVYLNKNKYLTVIDKDAFG QQGNVFSCSVMHEALHNHYTQKSL
GVYSGPSLLDVSQTSVTALPSK SLSPGK
GLEHLKELRARNTWTLDKTHTC
PPCPAPELLGDDSVELEFPPKPK
DTLMISRTPEVTCVVVDVSHED
GEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWL
NGKEYKCKVSNKALPRPIEKTI
SKAKGQPREPQVYTILPPCREEM
TRNQVSLWCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVES
CSVMHEALHNHYTQKSLSLSPG
K
Variant TSHR260 MGWSCIILFLVATATGVHSMGC | 330 | MGWSCIILFLVATATGVHSDKTHT | 344
G13 2PIR SSPPCECHQEEDFRVTCKDIQR CPPCPAPELLGDDSVFLEFPPKPKD
IPSLPPSTQTLKLIETHLRTIP TLMISRTPEVTCVVVDVSHEEGEV
luﬂg(ﬂ‘wﬁh SHAFSNLPNISRIYVSIDVTLQ KENWYVDGVEVHNAKTKPREEQYN
G237D/P23 QLESHSFYNLSKVITHIEIRNTP STYRVVSVLTVLHQDWLNGKEYKC
SD/D270E/ NLTYIDPDALKELPLLKELGIF KVSNKALPRPIEKTISKAKGQPRE

NTGLKMFPPLTKVYSTDIFFIL
EITDNPYMTSIPRNAFQGLCNE

PQVCTLPPSREEMTKNQVSLSCAV
KGFYPSDIAVEWESNGQPENNYKT
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PCT/US2024/040515

Molecule
ID

Description

Knob Arm

SEQ
ID
NO:

Hole Arm

SEQ
ID
NO:

P271G/
A330R

TLTLKLYNNGFTSVQGYAFNGT
KLDAVYLNKNKYLTVIDKDAFG
GVYSGPSLLDVSQTSVTALPSK
GLEHLKELRARNTWTLDKTHTC
PPCPAPELLGDDSVFLEFPPKPK
DTLMISRTPEVTCVVVDVSHEE
GEVKENWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWL
NGKEYKCKVSNKALPRPIEKTI
SKAKGQPREPQVYTLPPCREEM
TKNQVSLWCLVKGEFYPSDIAVE
WESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVES
CSVMHEALHNHYTQKSLSLSPG
K

TPEVLDSDGSFFLVSKLTVDKSRW
QOGNVESCSVMHEALHNHYTQKSL
SLSPGK

Variant
Gl14

TSHR260
2P2R

hulgG1 with

S239D/H26
8D/L328W

MGWSCIILFLVATATGVHSMGC
SSPPCECHQEEDFRVTCKDIQR
IPSLPPSTQTLKLIETHLRTIP
SHAFSNLPNISRIYVSIDVTLQ
QLESHSFYNLSKVITHIEIRNTP
NLTYIDPDALKELPLLKELGIF
NTGLKMFPPLTKVYSTDIFFIL
EITDNPYMTSIPRNAFQGLCNE
TLTLKLYNNGFTSVQOGYAFNGT
KLDAVYLNKNKYLTVIDKDAFG
GVYSGPSLLDVSQTSVTALPSK
GLEHLKELRARNTWTLDKTHTC
PPCPAPELLGGPDVFLFPPKPK
DTLMISRTPEVTCVVVDVSDED
PEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWL
NGKEYKCKVSNKAWPAPIEKTI
SKAKGQPREPQVYTLPPCRDEL
TKNQVSLWCLVKGEFYPSDIAVE
WESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVES
CSVMHEALHNHYTOKSLSLSPG
K

331

MGWSCIILFLVATATGVHSDKTHT
CPPCPAPELLGGPDVFLFPPKPKD
TLMISRTPEVTCVVVDVSDEDPEV
KENWYVDGVEVHNAKTKPREEQYN
STYRVVSVLTVLHQDWLNGKEYKC
KVSNKAWPAPIEKTISKAKGQPRE
PQVCTLPPSRDELTKNQVSLSCAV
KGFYPSDIAVEWESNGQPENNYKT
TPPVLDSDGSFFLVSKLTVDKSRW
QOGNVESCSVMHEALHNHYTOQKSL
SLSPGK

345
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Table 9B: Exemplary Molecules (without exemplary signal peptides: all molecules also include

PCT/US2024/040515

KIH mutations)

Molecule
ID

Description

Knob Arm

SEQ
D
NO:

Hole Arm

SEQ
ID
NO:

Variant A1l

TSHR260
WT

hulgG1 with
RR/MST-HN

MGCSSPPCECHQEEDFRVTCKD
IQRIPSLPPSTQTLKLIETHLR
TIPSHAFSNLPNISRIYVSIDV
TLOQLESHSEYNLSKVTHIEIR
NTRNLTYIDPDALKELPLLKEL
GIFNTGLKMEPDLTKVYSTDIF
FILEITDNPYMTSIPVNAFQGL
CNETLTLKLYNNGETSVQGYAF
NGTKLDAVYLNKNKYLTVIDKD
AFGGVYSGPSLLDVSQTSVTAL
PSKGLEHLKELTARNTWTLDKT
HTCPPCPAPELLRGPSVFLEFPP
KPKDTLYITREPEVTCVVVDVS
HEDPEVKENWY VDGVEVHNAKT
KPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKARPAPTIE
KTISKAKGQPREPQVYTLPPCR
DELTKNQVSLWCLVKGEFYPSDI
AVEWESNGQPENNYKTTPPVLD
SDGSFFLYSKLTVDKSRWQQGN
VFSCSVMHEALKFHYTQKSLSL
SPGK

231

DKTHTCPPCPAPELLRGPSVELEP
PKPKDTLYITREPEVTCVVVDVSH
EDPEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLITVLHQDWLNG
KEYKCKVSNKARPAPIEKTISKAK
GOPREPQVCTLPPSRDELTKNQVS
LSCAVKGFYPSDIAVEWESNGQPE
NNYKTTPPVLDSDGSFEFFLVSKLTV
DKSRWQQGNVFESCSVMHEALKEFHY
TQKSLSLSPGK

Variant A3

TSHR260
2P2R

hulgG1 with
RR/MST-HN

MGCSSPPCECHQEEDFRVTCKD
IQRIPSLPPSTQTLKLIETHLR
TIPSHAFSNLPNISRIYVSIDV
TLOQLESHSEYNLSKVTHIEIR
NTPNLTYIDPDALKELPLLKEL
GIFNTGLKMEPPLTKVYSTDIF
FILEITDNPYMTSIPRNAFQGL
CNETLTLKLYNNGEFTSVQGYAF
NGTKLDAVYLNKNKYLTVIDKD
AFGGVYSGPSLLDVSQTSVTAL
PSKGLEHLKELRARNTWTLDKT
HTCPPCPAPELLRGPSVELFPP
KPKDTLYITREPEVTCVVVDVS
HEDPEVKENWY VDGVEVHNAKT
KPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKARPAPIE
KTISKAKGQPREPQVYTLPPCR
DELTKNQVSLWCLVKGEFYPSDI
AVEWESNGQPENNYKTTPPVLD

232

DKTHTCPPCPAPELLRGPSVELEP
PKPKDTLYITREPEVTCVVVDVSH
EDPEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNG
KEYKCKVSNKARPAPIEKTISKAK
GOPREPQVCTLPPSRDELTKNQVS
LSCAVKGFYPSDIAVEWESNGQPE
NNYKTTPPVLDSDGSEFFLVSKLTV
DKSRWQQGNVFSCSVMHEALKFHY
TQKSLSLSPGK
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WO 2025/030000 PCT/US2024/040515
Molecule L. SEQ SEQ
ID Description | Knob Arm ID Hole Arm ID
NO: NO:
SDGSFFLYSKLTVDKSRWQQGN
VFSCSVMHEALKFHYTQKSLSL
SPGK
Variant A4 | TSHR260 MGCSSPPCECHQEEDFRVTCKD | 233 | DKTHTCPPCPAPELLRGPSVELEP | 240
2P1S IQRIPSLPPSTQTLKLIETSLR PKPKDTLYITREPEVTCVVVDVSH
TIPSHAFSNLPNISRIYVSIDV EDPEVKENWYVDGVEVHNAKTKPR
hulgG1 with | TLOQLESHSFYNLSKVTHIEIR EEQYNSTYRVVSVLTVLHQDWLNG
RR/MST-HN | NTPNLTYIDPDALKELPLLKFL KEYKCKVSNKARPAPIEKT ISKAK
GIFNTGLKMEPPLTKVYSTDIF GQPREPQVCTLPPSRDELTKNQVS
FILEITDNPYMTSIPVNAFQGL LSCAVKGFYPSDIAVEWESNGQPE
CNETLTLKLYNNGEFTSVQGYAF NNYKTTPPVLDSDGSFFLVSKLTV
NGTKLDAVYLNKNKYLTVIDKD DKSRWQQGNVFSCSVMHEALKFHY
AFGGVYSGPSLLDVSQTSVTAL TQKSLSLSPGK
PSKGLEHLKELIARNTWTLDKT
HTCPPCPAPELLRGPSVFLFPP
KPKDTLY ITREPEVTCVVVDVS
HEDPEVKFNWY VDGVEVHNAKT
KPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKARPAPIE
KTISKAKGQPREPQVYTLPPCR
DELTKNQVSLWCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLD
SDGSFFLY SKLTVDKSRWQQGN
VFSCSVMHEALKFHYTQKSLSL
SPGK
Variant Bl | TSHR260 MGCSSPPCECHQEEDFRVTCKD | 234 | DKTHTCPPCPAPELLGGPSVFLFP | 241
WT IQRIPSLPPSTQTLKLIETHLR PKPKDTLMISRTPEVTCVVVDVEH
TIPSHAFSNLPNISRIYVSIDV EDPEVKENWYVDGVEVHNAKTKPR
hulgG1 with | TLOQLESHSFYNLSKVTHIEIR EEQYNSTYRVVSVLTVLHQDWLNG
S267E/L328 | NTRNLTYIDPDALKELPLLKFL KEYKCKVSNKAFPAPIEKT ISKAK
F GIFNTGLKMEPDLTKVYSTDIF GQPREPQVCTLPPSREEMTKNQVS

FILEITDNPYMTSIPVNAFQGL
CNETLTLKLYNNGETSVQGYAF
NGTKLDAVYLNKNKYLTVIDKD
AFGGVYSGPSLLDVSQTSVTAL
PSKGLEHLKELTARNTWTLDKT
HTCPPCPAPELLGGPSVELFPP
KPKDTLMISRTPEVTCVVVDVE
HEDPEVKFNWY VDGVEVHNAKT
KPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKAFPAPIE
KTISKAKGQPREPQVYTLPPCR
EEMTKNQVSLWCLVKGEFYPSDI
AVEWESNGQPENNYKTTPPVLD

LSCAVKGEFYPSDIAVEWESNGQPE
NNYKTTPPVLDSDGSFFLVSKLTV
DKSRWQQGNVESCSVMHEALHNHY
TOKSLSLSPGK
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WO 2025/030000 PCT/US2024/040515
Molecule L. SEQ SEQ
ID Description | Knob Arm ID Hole Arm ID
NO: NO:
SDGSFFLY SKLTVDKSRWQQGN
VFSCSVMHEALHNHYTQKSLSL
SPGK
Variant B2 | TSHR260 2P | MGCSSPPCECHQEEDFRVICKD | 235 | DKTHTCPPCPAPELLGGPSVFLFP | 242
) IQRIPSLPPSTQTLKLIETHLR PKPKDTLMISRTPEVTCVVVDVEH
hulgGl with | T7pSHAFSNT PNTSRIYVSTDV EDPEVKENWYVDGVEVHNAKTKPR
S267E/L328 | TLQQLESHSFYNLSKVTHIEIR EEQYNSTYRVVSVLTVLHQDWLNG
F NTPNLTY IDPDALKELPLLKFL KEYKCKVSNKAFPAPIEKTISKAK
GIFNTGLKMFPPLTKVYSTDIF GQPREPQVCTLPPSREEMTKNQVS
FILEITDNPYMTSIPVNAFQGL LSCAVKGFYPSDIAVEWESNGQPE
CNETLTLKLYNNGFTSVQGYAF NNYKTTPPVLDSDGSFFLVSKLTV
NGTKLDAVYLNKNKYLTVIDKD DKSRWQQGNVFSCSVMHEALHNHY
AFGGVYSGPSLLDVSQTSVTAL TQKSLSLSPGK
PSKGLEHLKELIARNTWTLDKT
HTCPPCPAPELLGGPSVEFLEPP
KPKDTLMISRTPEVTCVVVDVE
HEDPEVKFNWY VDGVEVHNAKT
KPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKAFPAPIE
KTISKAKGQPREPQVYTLPPCR
EEMTKNQVSLWCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLD
SDGSFFLY SKLTVDKSRWQQGN
VFSCSVMHEALHNHYTQKSLSL
SPGK
Variant B3 | TSHR260 MGCSSPPCECHQEEDFRVTCKD | 23¢ | DKTHTCPPCPAPELLGGPSVFLFP | 243
2P2R IQRIPSLPPSTQTLKLIETHLR PKPKDTLMISRTPEVTCVVVDVEH
TIPSHAFSNLPNISRIYVSIDV EDPEVKENWYVDGVEVHNAKTKPR
hulgG1 with | TLOQLESHSFYNLSKVTHIEIR EEQYNSTYRVVSVLTVLHQDWLNG
S267E/L328 | NTPNLTYIDPDALKELPLLKFL KEYKCKVSNKAFPAPIEKT ISKAK
F GIFNTGLKMFPPLTKVYSTDIF GQPREPQVCTLPPSREEMTKNQVS

FILEITDNPYMTSIPRNAFQGL
CNETLTLKLYNNGETSVQGYAF
NGTKLDAVYLNKNKYLTVIDKD
AFGGVYSGPSLLDVSQTSVTAL
PSKGLEHLKELRARNTWTLDKT
HTCPPCPAPELLGGPSVELFPP
KPKDTLMISRTPEVTCVVVDVE
HEDPEVKFNWY VDGVEVHNAKT
KPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKAFPAPIE
KTISKAKGQPREPQVYTLPPCR
EEMTKNQVSLWCLVKGEFYPSDI
AVEWESNGQPENNYKTTPPVLD

LSCAVKGEFYPSDIAVEWESNGQPE
NNYKTTPPVLDSDGSFFLVSKLTV
DKSRWQQGNVESCSVMHEALHNHY
TOKSLSLSPGK

-242.-




WO 2025/030000 PCT/US2024/040515
Molecule L. SEQ SEQ
ID Description | Knob Arm ID Hole Arm ID
NO: NO:
SDGSFFLYSKLTVDKSRWQQGN
VFSCSVMHEALHNHYTQKSLSL
SPGK
Variant B4 | TSHR260 MGCSSPPCECHQEEDFRVTCKD | 237 | DKTHTCPPCPAPELLGGPSVEFLEP | 244
2P1S IQRIPSLPPSTQTLKLIETSLR PKPKDTLMISRTPEVTCVVVDVEH
TIPSHAFSNLPNISRIYVSIDV EDPEVKENWYVDGVEVHNAKTKPR
hulgG1 with | TLOQLESHSFYNLSKVTHIEIR EEQYNSTYRVVSVLTVLHQDWLNG
S267E/LL328 | NTPNLTYIDPDALKELPLLKFL KEYKCKVSNKAFPAPIEKT ISKAK
F GIFNTGLKMEPPLTKVYSTDIF GQPREPQVCTLPPSREEMTKNQVS
FILEITDNPYMTSIPVNAFQGL LSCAVKGFYPSDIAVEWESNGQPE
CNETLTLKLYNNGEFTSVQGYAF NNYKTTPPVLDSDGSFFLVSKLTV
NGTKLDAVYLNKNKYLTVIDKD DKSRWQQGNVFSCSVMHEALHNHY
AFGGVYSGPSLLDVSQTSVTAL TQKSLSLSPGK
PSKGLEHLKELIARNTWTLDKT
HTCPPCPAPELLGGPSVFLFPP
KPKDTLMISRTPEVTCVVVDVE
HEDPEVKFNWY VDGVEVHNAKT
KPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKAFPAPIE
KTISKAKGQPREPQVYTLPPCR
EEMTKNQVSLWCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLD
SDGSFFLY SKLTVDKSRWQQGN
VFSCSVMHEALHNHYTQKSLSL
SPGK
Variant D3 | TSHR260 MGCSSPPCECHQEEDFRVTCKD | 245 | DKTHTCPPCPAPELLGGDSVELFP | 248
2PIR IQRIPSLPPSTQTLKLIETHLR PKPKDTLMISRTPEVTCVVVDVSH
TIPSHAFSNLPNISRIYVSIDV EDPEVKENWYVDGVEVHNAKTKPR
hulgGl with | TLOQLESESFYNLSKVTHIEIR EEQYNSTYRVVSVLTVLHQDWLNG
P238D NTPNLTY IDPDALKELPLLKFL KEYKCKVSNKALPAPIEKTISKAK

GIFNTGLKMFPPLTKVYSTDIF
FILEITDNPYMTSIPRNAFQGL
CNETLTLKLYNNGEFTSVQGYAF
NGTKLDAVYLNKNKYLTVIDKD
AFGGVYSGPSLLDVSQTSVTAL
PSKGLEHLKELRARNTWTLDKT
HTCPPCPAPELLGGDSVFLFPP
KPKDTLMISRTPEVTCVVVDVS
HEDPEVKENWY VDGVEVHNAKT
KPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKALPAPIE
KTISKAKGQPREPQVYTLPPCR
DELTKNQVSLWCLVKGEFYPSDI
AVEWESNGQPENNYKTTPPVLD

GQPREPQVCTLPPSRDELTKNQVS
LSCAVKGFYPSDIAVEWESNGQPE
NNYKTTPPVLDSDGSEFFLVSKLTV
DKSRWQQGNVESCSVMHEALHNHY
TQKSLSLSPGK
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WO 2025/030000

PCT/US2024/040515

Molecule
ID

Description

Knob Arm

SEQ
ID
NO:

Hole Arm

SEQ
ID
NO:

SDGSFFLYSKLTVDKSRWQQGN
VFSCSVMHEALHNHYTQKSLSL
SPGK

Variant E3

TSHR260
2P2R

hulgG1 with
P238D and
LS

MGCSSPPCECHQEEDFRVTCKD
IQRIPSLPPSTQTLKLIETHLR
TIPSHAFSNLPNISRIYVSIDV
TLOQLESHSEYNLSKVTHIEIR
NTPNLTY IDPDALKELPLLKEL
GIFNTGLKMEPPLTKVYSTDIF
FILEITDNPYMTSIPRNAFQGL
CNETLTLKLYNNGFTSVQGYAF
NGTKLDAVYLNKNKYLTVIDKD
AFGGVYSGPSLLDVSQTSVTAL
PSKGLEHLKELRARNTWTLDKT
HTCPPCPAPELLGGDSVFLFPP
KPKDTLMISRTPEVTCVVVDVS
HEDPEVKENWY VDGVEVHNAKT
KPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKALPAPIE
KTISKAKGQPREPQVYTLPPCR
DELTKNQVSLWCLVKGEFYPSDI
AVEWESNGQPENNYKTTPPVLD
SDGSFFLYSKLTVDKSRWQQGN
VESCSVLHEALHSHYTQKSLSL
SPGK

246

DKTHTCPPCPAPELLGGDSVFELFP
PKPKDTLMISRTPEVTCVVVDVSH
EDPEVKEFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNG
KEYKCKVSNKALPAPIEKTISKAK
GOQPREPQVCTLPPSRDELTKNQVS
LSCAVKGFYPSDIAVEWESNGQPE
NNYKTTPPVLDSDGSFFLVSKLTV
DKSRWQQGNVESCSVLHEATLHSHY
TQKSLSLSPGK

249

Variant F3

TSHR260
2P2R
hulgG1 with
LS

MGCSSPPCECHQEEDFRVTCKD
IQRIPSLPPSTQTLKLIETHLR
TIPSHAFSNLPNISRIYVSIDV
TLOQQLESHSEFYNLSKVTHIEIR
NTPNLTY IDPDALKELPLLKFEL
GIFNTGLKMEPPLTKVYSTDIF
FILEITDNPYMTSIPRNAFQGL
CNETLTLKLYNNGETSVQGYAF
NGTKLDAVYLNKNKYLTVIDKD
AFGGVYSGPSLLDVSQTSVTAL
PSKGLEHLKELRARNTWTLDKT
HTCPPCPAPELLGGPSVFLEPP
KPKDTLMISRTPEVTCVVVDVS
HEDPEVKFNWY VDGVEVHNAKT
KPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKALPAPTE
KTISKAKGQPREPQVYTLPPCR
DELTKNQVSLWCLVKGFYPSDI

247

DKTHTCPPCPAPELLGGDSVFELEP
PKPKDTLMISRTPEVTCVVVDVSH
EDPEVKENWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNG
KEYKCKVSNKALPAPTIEKTISKAK
GQPREPQVCTLPPSRDELTKNQVS
LSCAVKGEFYPSDIAVEWESNGQPE
NNYKTTPPVLDSDGSEFLVSKLTV
DKSRWQQGNVFSCSVLHEATLHSHY
TQKSLSLSPGK

250
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WO 2025/030000 PCT/US2024/040515
Molecule L. SEQ SEQ
ID Description | Knob Arm ID Hole Arm ID
NO: NO:
AVEWESNGQPENNYKTTPPVLD
SDGSFFLYSKLTVDKSRWOQGN
VFSCSVLHEALHSHYTOKSLSL
SPGK
Variant G1 | TSHR260 MGCSSPPCECHQEEDFRVTICKD | 346 | DKTHTCPPCPAPVDFRDPLVELEP | 360
PR TQRIPSLPPSTQTLKLIETHLR PKPKDTLMISRTPEVTCVVVDVDP
TIPSHAFSNLPNISRIYVSIDV EDPEVKENWYVDGVEVHNAKTKPR
hulgGl with | TLQQLESESFYNLSKVTHIEIR EEQYNGAYRVVSVLTVLHQDWLNG
E233V/L234 | NTPNLTYIDPDALKELPLLKFL KEYKCKVSNKLAPHPIIKTISKAK
D/L235F/G2 | GIFNTGLKMFPPLTKVY STDIF GQPREPQVCTLPPSRDELTKNQVS
36R/G237D/ | FILEITDNPYMTSIPRNAFQGL LSCAVKGFYPSDIAVEWESNGQPE
23917067 | CNETLTLKLYNNGETSVQGYAF NNYKTTPPVLDSDGSFFLVSKLTV
NGTKLDAVYLNKNKYLTVIDKD DKSRWQQGNVFSCSVMHEALHNHY
D/H268P/S2 | 5 pooyysape1LDVSQTSVTAL TOKSLSLSPGK
98G/T299A/ | pSKGTEHT,KETL.RARNTHTT,DKT
A327L/L328 | HTCPPCPAPVDFRDPLVELFPP
A/A330H/E3 | KPKDTLMISRTPEVTCVVVDVD
331 PEDPEVKFNWY VDGVEVHNAKT
KPREEQYNGAYRVVSVLTVLHQ
DWLNGKEYKCKVSNKLAPHPII
KTISKAKGQOPREPQVYTLPPCR
DELTKNQVSLWCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLD
SDGSFFLYSKLTVDKSRWQQGN
VFSCSVMHEALHNHYTOKSLSL
SPGK
Variant G2 | TSHR260 MGCSSPPCECHQEEDFRVTCKD | 347 | DKTHTCPPCPAPVDFRDPLVFLFP | 361
PR TQRIPSLPPSTQTLKLIETHLR PKPKDTLMISRTPEVTCVVVDVDP
TIPSHAFSNLPNISRIYVSIDV EDPEVKFNWYVDGVEVHNAKTKPQ
hulgG1 with | TLQULESHSFYNLSKVTHIEIR EEQYNGAYRVVSVLTVLHQDWLNG
E233V/L234 | NTPNLTY IDPDALKELPLLKEL KEYKCKVSNKLAPHPIIKTISKAK
DAL235F/G) | GIENTGLEMFPPLTKVYSTDIF GOPREPQVCTLPPSRDELTKNQVS
- FILEITDNPYMTSIPRNAFQGL LSCAVKGFYPSDIAVEWESNGQPE
36R/G23TD/ | cNRTT,TLKLYNNGFTSVOGYAF NNYKTTPPVIL.DSDGSFFLVSKLTV
S239L/8267 | NGTKLDAVYLNKNKYLTVIDKD DKSRWQQGNVFSC SVMHEATHNHY
D/R292Q/H2 | AFGGVYSGPSLLDVSQTSVTAL TOKSLSLSPGK
68P/S298G/ | PSKGLEHLKELRARNTWTLDKT
T299A/A327 | HTCPPCPAPVDFRDPLVFLFPP
L/L328A/A3 | KPKDTLMISRT PEVTCVVVDVD
30H/E3331 PEDPEVKENWY VDGVEVHNAKT

KPQEEQYNGAYRVVSVLTVLHQ
DWLNGKEYKCKVSNKLAPHPIT
KTISKAKGQPREPQVYTLPPCR
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Molecule .. SEQ SEQ
ID Description | Knob Arm ID Hole Arm ID
NO: NO:
DELTKNQVSLWCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLD
SDGSFFLYSKLTVDKSRWQQGN
VFSCSVMHEALHNHYTQKSLSL
SPGK
Variant G3 | TSHR260 MGCSSPPCECHQEEDFRVICKD | 348 | DKTHTCPPCPAPVDFRDPLVELEP | 362
2PIR IQRIPSLPPSTQTLKLIETHLR PKPKDTLMISRTPEVTCVVVDVSP
TIPSHAFSNLPNISRIYVSIDV EDPEVKFNWYVDGVEVHNAKTKPQ
hulgG1 with | TLOOLESHSFYNLSKVTHIEIR EEQYNGAYRVVSVLTVLHQDWLNG
E233V/L234 | NTPNLTYIDPDALKELPLLKFL KEYKCKVSNKLAPHPIIKTISKAK
D/L235F/G2 | GIFNTGLKMFPPLTKVYSTDIF GQPREPQVCTLPPSRDELTKNQVS
36R/G237D/ | FILEITDNPYMTSIPRNAFQGL LSCAVKGFYPSDIAVEWESNGQPE
$2391/H268 | CNETLTLKLYNNGFTSVQGYAF NNYKTTPPVLDSDGSFFLVSKLTV
NGTKLDAVYLNKNKYLTVIDKD DKSRWQQGNVFSCSVMHEALHNHY
P/R292Q/S2 | 2 rcavysGpsTLOVSOTSVTAL TOKSLSLSPGK
98G/T299A/ | pSKGLEHLKELRARNTWTLDKT
A327L/L328 | HTCPPCPAPVDFRDPLVFLFPP
A/A330H/E3 | KPKDTLMISRTPEVTCVVVDVS
331 PEDPEVKFNWYVDGVEVHNAKT
KPQEEQYNGAYRVVSVLTVLHQ
DWLNGKEYKCKVSNKLAPHPII
KTISKAKGOPREPQVYTLPPCR
DELTKNQVSLWCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLD
SDGSFFLYSKLTVDKSRWQQGN
VFSCSVMHEALHNHYTQKSLSL
SPGK
Variant G4 | TSHR260 MGCSSPPCECHQEEDFRVICKD | 349 | DKTHTCPPCPAPDLLGDDSVELEP | 363
PR IQRIPSLPPSTOTLKLIETHLR PKPKDTLMISRTPEVTCVVVDVSD
TIPSHAFSNLPNISRIYVSIDV EDGEVKENWYVDGVEVHNAKTKER
hulgG1l with | TLQQLESHSFYNLSKVTHIEIR EEQYNSTYRVVSVLTVLHQDWLNG
E233D/G237 | NTPNLTY IDPDALKELPLLKFL KEYKCKVSNKALPRPIEKTISKAK
D/P238D/H2 | GLFNTGLKMEFPPLTKVY STDIF GQPREPQVCTLPPSRDELTKNQVS
68D/P271G/ | FILETTDNPYMTSIPRNAFQGL LSCAVKGFYPSDIAVEWESNGQPE
A330R CNETLTLKLYNNGFTSVQGYAF NNYKTTPPVLDSDGSFFLVSKLTV

NGTKLDAVYLNKNKYLTVIDKD
AFGGVYSGPSLLDVSQTSVTAL
PSKGLEHLKELRARNTWTLDKT
HTCPPCPAPDLLGDDSVELFPP
KPKDTLMISRTPEVTCVVVDVS
DEDGEVKFNWY VDGVEVHNAKT
KPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKALPRPTE

DKSRWOOGNVESCSVMHEALHNHY
TOKSLSLSPGK
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Molecule .. SEQ SEQ
ID Description | Knob Arm ID Hole Arm ID
NO: NO:
KT T SKAKGOPREPQVYTLPPCR
DELTKNQVSLWCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLD
SDGSFFLYSKLTVDKSRWQQGN
VFSCSVMHEALHNHYTQKSLSL
SPGK
Variant G5 | TSHR260 MGCSSPPCECHQEEDFRVICKD | 350 | DKTHTCPPCPAPEYLGGDSVELFP | 364
2PIR IQRIPSLPPSTQTLKLIETHLR PKPKDVLMISRTPEVTCVVIDVSH
TIPSHAFSNLPNISRIYVSIDV EDPEVKENWYVDGVEVHNAKTKPR
hulgGl with | TLQQLESESFYNLSKVTHIEIR EEQYNSTYRVVSVLPVLHRDWLNG
L234Y/P238 | NTPNLTYIDPDALKELPLLKFL KEYKCKVSNKALPKPIEKT ISKAK
D/T250V/V2 | GIFNTGLKMFPPLTKVYSTDIF GORREPQVCTLPPSREEMTKNQVS
641/T307P/Q | FTLEITDNPYMTSIPRNAFQGL LSCAVKGFYPSDIAVEWESNGQPE
3R/A330K | CNETLTLELYNNGETSVOGYAF NNYKTTPPVLDSDGSFFLVSKLTV
N NGTKLDAVYLNKNKYLTVIDKD DKSRWQQGNVFSCSVMLEALHAHT
/P343R/M42 AFGGVYSGPSLLDVSQTSVTAL TRKELSLSPGK
8L/N434A/Y | pSKGIEHT KETLRARNTWTT.DKT
436T/Q438R | HTCPPCPAPEYLGGDSVELFPP
/S440E KPKDVLMISRTPEVTCVVIDVS
HEDPEVKFNWY VDGVEVHNAKT
KPREEQYNSTYRVVSVLPVLHR
DWLNGKEYKCKVSNKALPKPIE
KTISKAKGORREPQVYTLPPCR
EEMTRKNQVSLWCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLD
SDGSFFLYSKLTVDKSRWQQGN
VFSCSVLHEALHAHTTRKELSL
SPGK
Variant G6 | TSHR260 MGCSSPPCECHQEEDFRVTCKD | 35] | DKTHTCPPCPAPEDLNGPSVELEP | 365
2PIR IQRIPSLPPSTQTLKLIETHLR PKPKDTLMISRTPEVTCVVVDVEH
TIPSHAFSNLPNISRIYVSIDV EDPEVKFNWYVDGVEVHNAKTKPR
hulgGl with | TLQQLESHSFYNLSKVTHIEIR EEQYNSTYRVVSVLTVLHQDWLNG
1L234D/G236 | NTPNLTY IDPDALKELPLLKFL KEYKCKVSNKALPAPIEKT ISKAK
N/S267E GIFNTGLKMFPPLTKVYSTDIF GQPREPQVCTLPPSRDELTKNQVS

FILEITDNPYMTSIPRNAFQGL
CNETLTLKLYNNGEFTSVQGYAF
NGTKLDAVYLNKNKYLTVIDKD
AFGGVYSGPSLLDVSQTSVTAL
PSKGLEHLKELRARNTWTLDKT
HTCPPCPAPEDLNGPSVFLFPP
KPKDTLMISRTPEVTCVVVDVE

LSCAVKGFYPSDIAVEWESNGQPE
NNYKTTPPVLDSDGSEFLVSKLTV
DKSRWQQGNVEFSCSVMHEALHNHY
TQKSLSLSPGK
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Molecule
ID

Description

Knob Arm

SEQ
ID
NO:

Hole Arm

SEQ
ID
NO:

HEDPEVKEFNWY VDGVEVHNAKT
KPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKALPAPIE
KTISKAKGQPREPQVYTLPPCR
DELTKNQVSLWCLVKGEYPSDI
AVEWESNGQPENNYKTTPPVLD
SDGSFFLYSKLTVDKSRWQQGN
VFSCSVMHEALHNHYTQKSLSL
SPGK

Variant G7

TSHR260
2P2R

hulgG1 with
L235R

MGCSSPPCECHQEEDFRVTCKD
IQRIPSLPPSTQTLKLIETHLR
TIPSHAFSNLPNISRIYVSIDV
TLOQLESHSEYNLSKVTHIEIR
NTPNLTYIDPDALKELPLLKEL
GIFNTGLKMEPPLTKVYSTDIF
FILEITDNPYMTSIPRNAFQGL
CNETLTLKLYNNGFTSVQGYAF
NGTKLDAVYLNKNKYLTVIDKD
AFGGVYSGPSLLDVSQTSVTAL
PSKGLEHLKELRARNTWTLDKT
HTCPPCPAPELRGGPSVELEFPP
KPKDTLMISRTPEVTCVVVDVS
HEDPEVKEFNWY VDGVEVHNAKT
KPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKALPAPIE
KTISKAKGQPREPQVYTLPPCR
DELTKNQVSLWCLVKGEFYPSDI
AVEWESNGQPENNYKTTPPVLD
SDGSFFLYSKLTVDKSRWQQGN
VFSCSVMHEALHNHYTQKSLSL
SPGK

352

DKTHTCPPCPAPELRGGPSVFELEP
PKPKDTLMISRTPEVTCVVVDVSH
EDPEVKENWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNG
KEYKCKVSNKALPAPTIEKTISKAK
GQPREPQVCTLPPSRDELTKNQVS
LSCAVKGFYPSDIAVEWESNGQPE
NNYKTTPPVLDSDGSFFLVSKLTV
DKSRWQQGNVESCSVMHEALHNHY
TQKSLSLSPGK

366

Variant G8

TSHR260
2P2R

hulgG1 with
G236N/S267
E

MGCSSPPCECHQEEDFRVTCKD
IQRIPSLPPSTQTLKLIETHLR
TIPSHAFSNLPNISRIYVSIDV
TLOQLESHSEFYNLSKVTHIEIR
NTPNLTYIDPDALKELPLLKEL
GIFNTGLKMEPPLTKVYSTDIF
FILEITDNPYMTSIPRNAFQGL
CNETLTLKLYNNGETSVQGYAF
NGTKLDAVYLNKNKYLTVIDKD
AFGGVYSGPSLLDVSQTSVTAL

353

DKTHTCPPCPAPELLNGPSVELEP
PKPKDTLMISRTPEVTCVVVDVEH
EDPEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNG
KEYKCKVSNKALPAPIEKTISKAK
GOPREPQVCTLPPSRDELTKNQVS
L3CAVKGEFYPSDIAVEWESNGQPE
NNYKTTPPVLDSDGSFEFLVSKLTV

367
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Molecule .. SEQ SEQ
ID Description | Knob Arm ID Hole Arm ID
NO: NO:
PSKGLEHLKELRARNTWTLDKT DKSRWQQGNVFSCSVMHEALHNHY
HTCPPCPAPELLNGPSVFLFPP TQKSLSLSPGK
KPKDTLMISRTPEVTCVVVDVE
HEDPEVKFNWY VDGVEVHNAKT
KPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKALPAPIE
KTISKAKGQPREPQVYTLPPCR
DELTKNQVSLWCLVKGEFYPSDI
AVEWE SNGQPENNYKTTPPVLD
SDGSFFLYSKLTVDKSRWQQGN
VFSCSVMHEALHNHYTQKSLSL
SPGK
Variant G9 | TSHR260 MGCSSPPCECHQEEDFRVTCKD | 354 | DKTHTCPPCPAPELLGGDSVFLFP | 368
2P2R IQRIPSLPPSTQTLKLIETHLR PKPKDTLMISRTPEVTCVVVDVSH
TIPSHAFSNLPNISRIYVSIDV EEPEVKFNWYVDGVEVHNAKTKPR
hlllgGlWith TLOQLESHSFYNLSKVTHIEIR EEQYNSTYRVVSVLTVLHQDWLNG
P238D/D270 | NTPNLTYIDPDALKELPLLKFL KEYKCKVSNKALPAPIEKT ISKAK
E GIFNTGLKMFPPLTKVYSTDIF GQPREPQVCTLPPSRDELTKNQVS
FILEITDNPYMTSIPRNAFQGL LSCAVKGFYPSDIAVEWESNGQPE
CNETLTLKLYNNGEFTSVQGYAF NNYKTTPPVLDSDGSFFLVSKLTV
NGTKLDAVYLNKNKY LTVIDKD DKSRWQQGNVFSCSVMHEALHNHY
AFGGVYSGPSLLDVSQTSVTAL TQKSLSLSPGK
PSKGLEHLKELRARNTWTLDKT
HTCPPCPAPELLGGDSVFLFPP
KPKDTLMISRTPEVTCVVVDVS
HEEPEVKENWY VDGVEVHNAKT
KPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKALPAPIE
KTISKAKGQPREPQVYTLPPCR
DELTKNQVSLWCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLD
SDGSFFLYSKLTVDKSRWQQGN
VESCSVMHEALHNHYTQKSLSL
SPGK
Variant TSHR260 MGCSSPPCECHQEEDFRVTCKD | 355 | DKTHTCPPCPAPELLGGDSVELEP | 369
G10 2PIR IQRIPSLPPSTQTLKLIETHLR PKPKDTLMISRTPEVTCVVVDVSH
TIPSHAFSNLPNISRIYVSIDV EDGEVKENWYVDGVEVHNAKTKPR
hulgG1 with | TLOQLESESFYNLSKVTHIETR EEQYNSTYRVVSVLTVLHQODWLNG
P238D/P271 | NTPNLTYIDPDALKELPLLKEL KEYKCKVSNKALPAPIEKT ISKAK
G GIFNTGLKMFPPLTKVYSTDIF GQPREPQVCTLPPSREEMTKNQVS

FILEITDNPYMTSIPRNAFQGL

LSCAVKGFYPSDIAVEWESNGQPE
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Molecule
ID

Description

Knob Arm

SEQ
ID
NO:

Hole Arm

SEQ
ID
NO:

CNETLTLKLYNNGFTSVQGYAF
NGTKLDAVYLNKNKYLTVIDKD
AFGGVYSGPSLLDVSQTSVTAL
PSKGLEHLKELRARNTWTLDKT
HTCPPCPAPELLGGDSVFLFEFPP
KPKDTLMISRTPEVTCVVVDVS
HEDGEVKFNWY VDGVEVHNAKT
KPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKALPAPIE
KTISKAKGQPREPQVYTLPPCR
EEMTKNQVSLWCLVKGEFYPSDI
AVEWESNGQPENNYKTTPPVLD
SDGSFFLYSKLTVDKSRWQQGN
VESCSVMHEALHNHYTQKSLSL
SPGK

NNYKTTPPVLDSDGSEFLVSKLTV
DKSRWQQGNVESCSVMHEALHNHY
TOKSLSLSPGK

Variant
Gl1

TSHR260
2P2R

hulgG1 with
P238D/D270
E/P271G

MGCSSPPCECHQEEDFRVTCKD
IQRIPSLPPSTQTLKLIETHLR
TIPSHAFSNLPNISRIYVSIDV
TLOQQLESHSEYNLSKVTHIEIR
NTPNLTYIDPDALKELPLLKEL
GIFNTGLKMEPPLTKVYSTDIF
FILEITDNPYMTSIPRNAFQGL
CNETLTLKLYNNGETSVQGYAF
NGTKLDAVYLNKNKYLTVIDKD
AFGGVYSGPSLLDVSQTSVTAL
PSKGLEHLKELRARNTWTLDKT
HTCPPCPAPELLGGDSVFLFPP
KPKDTLMISRTPEVTCVVVDVS
HEEGEVKENWY VDGVEVHNAKT
KPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKALPAPTIE
KTISKAKGQPREPQVYTLPPCR
EEMTKNQVSLWCLVKGEYPSDI
AVEWESNGQPENNYKTTPPVLD
SDGSFFLYSKLTVDKSRWQQGN
VESCSVMHEALHNHYTQKSLSL
SPGK

356

DKTHTCPPCPAPELLGGDSVELEFP
PKPKDTLMISRTPEVTCVVVDVSH
EEGEVKENWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNG
KEYKCKVSNKALPAPIEKTISKAK
GOQPREPQVCTLPPSREEMTKNQVS
LSCAVKGFYPSDIAVEWESNGQPE
NNYKTTPPVLDSDGSFFLVSKLTV
DKSRWOQGNVESCSVMHEALHNHY
TOKSLSLSPGK

370

Variant
Gl12

TSHR260
2P2R

hulgG1 with
G237D/P238

MGCSSPPCECHQEEDFRVTCKD
IQRIPSLPPSTQTLKLIETHLR
TIPSHAFSNLPNISRIYVSIDV
TLOQLESHSEYNLSKVTHIEIR
NTPNLTYIDPDALKELPLLKEL
GIFNTGLKMEPPLTKVYSTDIF

DKTHTCPPCPAPELLGDDSVELEP
PKPKDTLMISRTPEVTCVVVDVSH
EDGEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNG
KEYKCKVSNKALPRPIEKTISKAK
GOPREPQVCTLPPSREEMTKNQVS

371
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Molecule
ID

Description

Knob Arm

SEQ
ID
NO:

Hole Arm

SEQ
ID
NO:

D/P271G/A3
30R

FILEITDNPYMTSIPRNAFQGL
CNETLTLKLYNNGFTSVQGYAF
NGTKLDAVYLNKNKYLTVIDKD
AFGGVYSGPSLLDVSQTSVTAL
PSKGLEHLKELRARNTWTLDKT
HTCPPCPAPELLGDDSVFLEPP
KPKDTLMISRTPEVTCVVVDVS
HEDGEVKEFNWY VDGVEVHNAKT
KPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKALPRPIE
KTISKAKGQPREPQVYTLPPCR
EEMTKNQVSLWCLVKGEYPSDI
AVEWESNGQPENNYKTTPPVLD
SDGSFFLYSKLTVDKSRWQQGN
VESCSVMHEALHNHYTQKSLSL
SPGK

LSCAVKGFYPSDIAVEWESNGQPE
NNYKTTPPVLDSDGSEFFLVSKLTV
DKSRWQQGNVFEFSCSVMHEALHNHY
TQKSLSLSPGK

Variant
G13

TSHR260
2P2R

hulgG1 with
G237D/P238
D/D270E/P2
71G/A330R

MGCSSPPCECHQEEDFRVTCKD
IQRIPSLPPSTQTLKLIETHLR
TIPSHAFSNLPNISRIYVSIDV
TLOQQLESHSEYNLSKVTHIEIR
NTPNLTY IDPDALKELPLLKFEL
GIFNTGLKMEPPLTKVYSTDIF
FILEITDNPYMTSIPRNAFQGL
CNETLTLKLYNNGEFTSVQGYAF
NGTKLDAVYLNKNKYLTVIDKD
AFGGVYSGPSLLDVSQTSVTAL
PSKGLEHLKELRARNTWTLDKT
HTCPPCPAPELLGDDSVEFLFPP
KPKDTLMISRTPEVTCVVVDVS
HEEGEVKEFNWY VDGVEVHNAKT
KPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKALPRPIE
KTISKAKGQPREPQVYTLPPCR
EEMTKNQVSLWCLVKGEYPSDI
AVEWESNGQPENNYKTTPPVLD
SDGSFFLYSKLTVDKSRWQQGN
VESCSVMHEALHNHYTOKSLSL
SPGK

DKTHTCPPCPAPELLGDDSVELEP
PKPKDTLMISRTPEVTCVVVDVSH
EEGEVKENWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNG
KEYKCKVSNKALPRPIEKTISKAK
GQPREPQVCTLPPSREEMTKNQVS
LSCAVKGFYPSDIAVEWESNGQPE
NNYKTTPPVLDSDGSFFLVSKLTV
DKSRWQOQGNVESCSVMHEALHNHY
TQKSLSLSPGK

Variant
Gl4

TSHR260
2P2R

MGCSSPPCECHQEEDFRVTCKD
IQRIPSLPPSTQTLKLIETHLR
TIPSHAFSNLPNISRIYVSIDV
TLOQLESHSEYNLSKVTHIEIR
NTPNLTYIDPDALKELPLLKEL

359

DKTHTCPPCPAPELLGGPDVFELEP
PKPKDTLMISRTPEVTCVVVDVSD
EDPEVKENWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNG
KEYKCKVSNKAWPAPTIEKTISKAK

373
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Molecule .. SEQ SEQ
D Description | Knob Arm 1D Hole Arm ID
NO: NO:
hulgG1 with GIFNTGLKMFPPLTKVYSTDIF GQPREPQVCTLPPSRDELTKNQVS
S239D/H268 FILEITDNPYMTSIPRNAFQGL LSCAVKGFYPSDIAVEWESNGQPE
. CNETLTLKLYNNGFTSVQGYAF NNYKTTPPVLDSDGSFFLVSKLTV
D/L328W NGTKLDAVYLNKNKYLTVIDKD DKSRWQQGNVFSCSVMHEALHNHY
AFGGVYSGPSLLDVSQTSVTAL TQKSLSLSPGK

PSKGLEHLKELRARNTWTLDKT
HTCPPCPAPELLGGPDVELFEFPP
KPKDTLMISRTPEVTCVVVDVS
DEDPEVKEFNWY VDGVEVHNAKT
KPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKAWPAPIE
RTISKAKGQPREPQVYTLPPCR
DELTKNQVSLWCLVKGEFYPSDI
AVEWESNGQPENNYKTTPPVLD
SDGSFFLYSKLTVDKSRWQQGN
VFSCSVMHEALHNHYTQKSLSL
SPGK

Example 2: In vitro Neutralization of anti-TSHR autoantibodies

[0366] The present Example demonstrates the functionality of an exemplary molecule
described in Example 1 (Variant D3). Specifically, the exemplary molecule was tested for its
ability to target and neutralize patient-derived monoclonal anti-TSHR autoantibodies through the

anti-TSHR autoantibody domain. The effect of the molecule on TSHR activity was also tested.

Determining the EC80 of monoclonal autoantibodies M22, K1-18, or natural ligand TSH in
CHO-TSHR cells

[0367] To determine the potency of stimulating anti-TSHR autoantibodies or the natural
ligand thyroid stimulating hormone (TSH), Chinese Hamster Ovary (CHO) cells overexpressing
the wild type TSHR (Eurofins DiscoverX) were co-incubated with a titration of monoclonal
autoantibodies M22 or K1-18, or TSH with an 11-point dilution curve (diluted in PBS) followed
by a blank negative control. 16-20 hours prior to the assay, CHO-TSHR cells were detached
with TrypLE™ (Thermo Fisher). Cells were then seeded at 20,000 cells per well in 100 ul in a
96-well flat bottom opaque white walled plate (Corning). After overnight culture at 37C and 5%
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CO2, monoclonal autoantibody or TSH serial dilutions were made in PBS, pH 7.4 at room
temperature in a 96-well round bottom plate. The assay plate containing cells was then removed
from the incubator, and the media from all wells was aspirated with a multichannel pipette.
Serially diluted monoclonal autoantibodies or TSH were then added to the assay plate containing
the CHO-TSHR cells, followed by a 30-minute incubation at 37C. Next, the manufacturer’s
protocol for HitHunter® cAMP Assay for Biologics was followed to determine a luminescent
signal that detects cAMP produced by the CHO-TSHR cells. Briefly, cells were lysed by adding
60 ul of “cAMP detection solution” containing the lysis buffer The plate was then incubated at
room temperature for 1 hour (protected from light) and then the “cAMP solution A” was added
and the mixture was incubated for 3 hours at room temperature protected from light. Finally, the
plate was read on a standard luminescence plate reader. A schematic of the anti-TSHR
autoantibody-TSHR-cAMP pathway is shown in FIG. 8A. FIG. 8B shows cAMP activity from
the addition of increasing concentration of agonist (M22, K1-18 or TSH).

Neutralization of monoclonal autoantibodies M22, K1-18 or natural ligand TSH with
molecule in CHO-TSHR cells

[0368] To determine the efficacy of the molecule Variant D3 in depleting the stimulatory
activity of the monoclonal autoantibodies M22, K1-18 or the natural ligand thyroid stimulating
hormone (TSH), cAMP levels were measured by ELISA produced by CHO cells overexpressing
the wild type TSHR. 16-20 hours prior to the assay, CHO-TSHR cells were detached with
TrypLE™ (Thermo Fisher). Cells were then seeded at 20,000 cells per well in 100 ul in a 96-
well flat bottom opaque white walled plate (Corning). After overnight culture at 37C in 5% COz,
the molecule (Variant D3) was titrated in an 11-point 3-fold serial dilution curve, prior to mixing
each dilution with a single concentration of M22, K1-18 or TSH that was previously determined
as the EC80 for this assay. These mixtures were incubated at room temperature for 10 minutes
prior to incubating with the CHO-TSHR cells. The assay plate containing cells was then
removed from the incubator, and the media from all wells was aspirated with a multichannel
pipette. 30 ul of PBS was then added to each well, and 15 ul of the 3x dilution mix was
transferred to each well to a final 1x concentration. The cells were then incubated for 30 minutes
at 37C with immune complexes. Next, the manufacturer’s protocol for HitHunter® cAMP Assay

for Biologics was followed to determine a luminescent signal that detects CAMP produced by the
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CHO-TSHR cells. Briefly, cells were lysed by adding 60 ul of “cAMP detection solution”
containing the lysis buffer. The plate was then incubated at room temperature for 1 hour
(protected from light) and the “cAMP solution A” was added. The mixture was then incubated
for 3 hours at room temperature protected from light. Finally, the plate was read on a standard

luminescence plate reader.

[0369] Results from the cAMP assay are shown in FIG. 9 and FIG. 10. FIG. 9 shows that
the exemplary molecule Variant D3 blocks TSHR-stimulating M22 autoantibody-induced cAMP
signaling without affecting TSH signaling. FIG. 10 shows that the exemplary molecule Variant
D3 also blocks TSHR-stimulating K1-18 autoantibody-induced cAMP signaling.

Neutralization of polyclonal patient serum with Variant D3 in CHO-TSHR cells

[0370] To determine the efficacy of exemplary molecule Variant D3 for depletion of the
activity of polyclonal anti-TSHR antibodies in patient serum, Variant D3 was diluted to a final
concentration of 200 nM in human serum at a 1:10 ratio. These mixtures were incubated at room
temperature for 10 minutes prior to co-incubation with Chinese Hamster Ovary (CHO) cells
overexpressing the wild type TSHR (Eurofins DiscoverX). 16-20 hours prior to the assay, CHO-
TSHR cells were detached with TrypLE™ (Thermo Fisher). Cells were then seeded at 40,000
cells per well in 100 ul in a 96-well flat bottom opaque white walled plate (Corning). After
overnight culture at 37C in 5% COz2, Variant D3 dilutions were made with patient serum
containing polyclonal anti-TSHR antibodies. The assay plate containing cells was then removed
from the incubator, and the media from all wells was aspirated with a multichannel pipette. The
cells were then incubated for 30 minutes at 37C with the molecule/patient serum mixture. Next,
the manufacturer’s protocol for Cyclic AMP XP Assay Kit (Cell Signaling Technologies) was
followed to determine an absorbance signal that quantifies cAMP produced by the CHO-TSHR

cells.

[0371] Briefly, cells were washed in PBS after co-incubation with molecule/patient serum,
and then lysed with 1x lysis buffer. 50 ul of the cell lysates were then incubated at room

temperature for 3 hours with 50 ul HRP-linked target solution in the provided antibody coated
plate. The plate was then washed 4 times with 200 pl/well of 1x wash buffer, and 100 ul TMB

substrate was added. After a 5-30 minute incubation at room temperature with TMB substrate,
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100ul/well of stop solution was added, and the plate was read on a plate reader at both 450nm

and 570nm.

[0372] Results from the cAMP assay are shown in FIG. 11. The data shows that the
molecule Variant D3 neutralized polyclonal anti-TSHR antibodies in each patient’s serum by

way of diminished cAMP activity in each serum sample.

Neutralization of polyclonal patient serum with exemplary molecule in CHO-TSHR cells
(Quidel Turbo TSI)

[0373] To determine the efficacy of exemplary molecule Variant D3 for depletion of the
activity of patient serum containing polyclonal anti-TSHR antibodies, the molecule was diluted to
a final concentration of 200 nM in human serum at a 1:10 ratio. These mixtures were incubated at
room temperature for 10 minutes prior to co-incubation with Chinese Hamster Ovary (CHO) cells
overexpressing the MC4 mutant TSHR (Thyretain Turbo TSI, Quidel Ortho). First, cAMP
Reagent, Standard Panel, and Control were thawed at 37C for 7-10 minutes, and equilibrated to
room temperature. Standards and samples were mixed by gentle pipetting, and 5 pl of each
standard or sample was added to the bottom corner of each well in a white walled 96-well plate
(Corning). Turbo TSI Cells were thawed in a 37C water bath for 2 minutes, and the entire contents
were transferred to one bottle of 5 mL of cAMP Reagent and mixed by inverting. 50 ul of the
cAMP Reagent and Turbo TSI Cells mixture was then transferred to each well of the white walled
96-well plate containing 5 pl of standard or samples. The cells and patient serum mixtures with
or without molecule were incubated for 60 minutes at room temperature. The plate was then read

on a standard plate reader or luminometer.

[0374] FIG. 12A shows that the exemplary molecule Variant D3 reduced TSHR-stimulating
activity of patient serum autoantibodies in 19/19 patients, including reduction to background levels

in 95% of donor sera (18/19 donors) and in the pooled samples (FIG. 12B).

Autoantibody-Molecule Complex Recycling Assay

[0375] Cells expressing FcRn, are seeded in a 96-well plate and incubated for 1 hour,

followed by serum starvation and division into two groups — pH 6.0 and pH7.0. Varying
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dilutions of molecule comprising modifications that enhance FcRn binding as described above
are added with varying dilutions of anti-TSHR autoantibodies (e.g., M22, K1-70, K-18) and are
co-incubated with the cells for 4 hours. Cells are then washed in HBSS and the pH is adjusted to
neutral (pH 7.4) and incubated at 37C for 4 hours or overnight. Cell supernatant is harvested and
analyzed in anti-human IgG ELISA to quantify the amount of anti-TSHR autoantibody recycled

into the supernatant.

[0376] The anti-TSHR monoclonal autoantibody M22 is labelled with a fluorescent tag (i.e.,
PE). A complex is then formed by co-incubating the molecule comprising modifications that
enhance FcyRIIB binding as described above with labelled M22 for 15 minutes at room
temperature at either a 1:1 or 4:1 ratio (molecule:autoantibody). Cells expressing FcyRIIB are
seeded in a 96-well plate and stained with Live/Dead Violet Fixable Dye. Next, the pre-
complexed molecule and autoantibody are incubated with the cells at various concentrations at
either 4C (to assess binding) or 37C (to assess uptake). After incubation, cells are washed with
PBS (binding) or acidic media to remove surface-bound complexes (uptake). Cellular

fluorescence is determined by flow cytometry.

In vitro SEC-based Assessment of Immune Complexes

[0377] To assess the size of the immune complexes formed upon anti-TSHR autoantibody
binding to molecule, molecule is incubated with Graves’ Disease/Thyroid Eye Disease patient
serum containing anti-TSHR autoantibodies, or with anti-TSHR monoclonal autoantibodies
(M22, K1-70, K1-18, CS-17) as positive control. Analysis of the size of the immune complexes
formed between molecule and autoantibodies present in patient serum is estimated using SEC-
based method similar as described in Boysen et al., Journal of Immunology Research 2:1-9

(2016), which is herein incorporated by reference.
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Example 3: Testing and Characterization of Exemplary Molecules

Identification of Fc mutations that confer specific binding to FcyRIIB

[0378] Exemplary molecules described above were tested for their ability to selectively bind
to FcyRIIB through their Fc domains and to have decreased or no binding affinity for other Fc
receptors FcyRIIA167H and FcyRITA167R.

[0379] FcyRIIB isoform 2 is an endocytic receptor that binds to its target, internalizes the
complex and shuttles the target to the lysosome for degradation. Without wishing to be bound by
any theory, molecules described herein that have increased FcyRIIB binding may deplete anti-
TSHR autoantibodies and/or antigen-specific B cells producing anti-TSHR autoantibodies
through various mechanisms including those shown in FIGs. 13A-D. FIG. 13B shows a
potential mechanism of action which includes clearing autoantibodies by targeting FcyRIIB
isoform 2 on liver sinusoidal endothelial cells (LSECs). In this exemplary mechanism of action,
the autoantigen domain (TSHR or a fragment or variant thereof) binds to autoantibodies (anti-
TSHR autoantibodies) and the Fc domain binds to FcyRIIB isoform 2 on liver sinusoidal
endothelial cells. Autoantibodies are internalized into the liver sinusoidal endothelial cells and
targeted to the lysosome for degradation. In another exemplary mechanism as shown in FIG.
13C, molecules described herein may target pathogenic B cells producing target autoantibodies
(e.g., anti-TSHR autoantibodies), by targeting FcyRIIB isoform 1 to the B cell receptor (BCR),
which leads to B cell apoptosis and inhibition. In another exemplary mechanism shown in FIG.
13D, molecule:autoantibody immune complexes described herein may target FcyRIIB on

dendritic cells and reduce/inhibit antigen presentation to T cells.

[0380] Binding assays using SPR were performed to determine the binding affinity of the
exemplary molecules. His-tagged FcyRIIA167H, FcyRIIA167R, or FeyRIIB were captured on a
CMS5 SPR chip previously coupled with an anti-His capture antibody by standard amine
coupling. Increasing concentrations of molecules were subsequently injected over the captured
FcyR and a single dissociation performed using single cycle kinetics. The data was then
analyzed using steady state analysis which is suitable for low affinity interactions. In particular,

a plot of response at equilibrium against the molecule concentration was generated. The Kp

-257 -



WO 2025/030000 PCT/US2024/040515

value is equal to the concentration that gives 50% of the maximum response. The molecules
represented include: a control IgG1 (Trastuzumab antibody), Variant B3, Variant D3, and Variant
E3 for various Fc receptors: FcyRIIA167H, FcyRIIA167R and FcyRIIB. The molecule Variant
B3 was designed to have enhanced binding to FcyRIIB (an inhibitory Fcy receptor) by
introducing the mutations S267E/L328F. The molecule Variant D3 includes the mutation P238D
in its Fc domain to increase binding to FcyRIIB. The molecule Variant E3 includes the P238D
mutation and the half-life extending LS mutation in its Fc domain. Trastuzumab and an

exemplary molecule with a wild-type Fc domain (WT IgG1 Fc) were used as positive controls.

[0381] Results from the binding assays are shown in Table 10 and Table 11 below and FIGs
14-19. Specifically, FIGs. 14-16 show binding activity of Trastuzumab (positive control) (A),
Variant B3 (B), Variant D3 (C), and Variant E3 (D), to activating receptor FcyRITA167H (FIG.
14), activating receptor FcyRIIA167R (FIG. 15), and inhibitory receptor FcyRIIB (FIG. 16),
when the exemplary molecules were captured onto an SPR sensor chip and FcyR used as the

analyte. Table 11 shows the KD values for each assay.

[0382] FIGs. 17-19 and Table 10 show binding activity of Trastuzumab (positive control)
(A), Variant B3 (B), Variant D3 (C), and Variant E3 (D), to FcyRIIA167H (FIG. 17),
FcyRIIA167R (FIG. 18), and FcyRIIB (FIG. 19), when His-Tagged FcyR was captured onto an
SPR sensor chip and the exemplary molecules were used as the analyte. Table 10 shows the raw

KD values for each assay.

[0383] The results show that exemplary molecule Variant D3 (P238D mutation) exhibits
increased binding to FcyRIIB, with no or significantly reduced binding to FcyRITA167R and
FcyRITA167H compared to control (wildtype IgG1 Fc). In contrast, exemplary molecule Variant
B3 (SE/LF mutation) showed an increase in binding to both FcyRITA167R and FcyRIIB.

[0384] Without wishing to be bound by any theory, the molecule Variant D3 having selective
affinity for the inhibitory FcyRIIB presents certain advantages such as allowing for avidity-
induced FcyRIIB-mediated intracellular uptake and degradation. Additionally, the molecule
presents a low risk of toxicity in part due to the relatively small size of the molecule and little to

no affinity for activating Fcy receptors.
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Table 10: His-Tagged FcyR captured onto SPR sensor chip and molecule used as analyte

FeyR hulgG1 |FcyRIIA167R|Fold (WT/[FcyRIIA167H| Fold (WT/ | FeyRIIB (fz(v)lg /

Immobilized Fe KD(M) Variant) KD(M) Variant) | KD(M) .
Variant)

Trastuzumab 4 45E-06 2 31E-06 1.36E-05
WT IgG1 Fc |Wild-Type| 5.40E-06 1.0 5.02E-06 1.0 9.70E-06 1.0
Variant B3 SE/LF 1.02E-07 52.9 7.51E-06 0.7 1.04E-07 933
Variant D3 P238D 1.42E-05 04 nb 7.74E-06 13

Table 11: Molecules captured onto SPR sensor chip and FcyR used as analyte

Molecule | hulgGl |[FcyRIIA167R|Fold (WT/[FcyRIIA167H| Fold (WT/ | FeyRIIB |Fold (WT/

Immobilized Fe KD(M) Variant) KD(M) Variant) | KD(M) | Variant)
Trastuzumab 6.85E-07 5.46E-07 3.24E-06
WT IgG1 Fc |Wild-Type| 4.64E-07 1.0 3.77E-07 1.0 2.10E-06 1.0
Variant B3 SE/LF 9.06E-10 5121 7.89E-07 0.5 5.35E-09 3925
Variant D3 P238D nb nb 8.93E-07 24

Complement Binding

[0385] Exemplary molecules Variant B3 and Variant D3 were tested for their ability to bind

complement. The antibody Rituximab was used as a positive control. An IgG4 was used as a
negative control. An additional molecule was generated using the TSHR260 2P2R autoantigen
and an IgG1 Fc domain that includes an Fc mutation (LALAPG) that ablates effector activity (“Fc

null” molecule).

[0386] Varying dilutions of each exemplary molecule or one of the controls were tested for
binding to C1q by ELISA where serial dilutions of molecules or controls were coated on a plate
(at0.01 pg/mL, 0.1 pg/mL, 1.0 ng/mL, 10.0 ug/mL, 100.0 pg/mL, and 1000 ng/mL) overnight
at 4C. After blocking and subsequent wash steps, human Clq at 5 ug/mL was added to the
ELISA plate for 1 hour at room temperature. The plate was washed and a sheep polyclonal anti-
C1lq HRP antibody at 1:200 dilution was added and incubated for an additional 1 hour.
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Development of the ELISA plate was carried out by addition of TMB. Color development was
then stopped with addition of 3N HCI. Plate absorbance was read at 450 nm using a plate ready.

[0387] Results from the assay show that Variant D3 and the Fc null molecule, demonstrate no

binding to C1q. This is in contrast with WT IgG1 Fc and Variant B3 (FIG. 20).

Testing of Exemplary Molecules for Avidity-Mediated Effects

[0388] In this experiment, CHO cells expressing FcyRIIB (CHO-FcyRIIB+) were incubated
with exemplary molecules and M22 (an anti-TSHR autoantibody) either at the same molar ratio
or at a 4 molar excess (i.e., 1:1 molar ratio of molecule:M22 or 4:1 molar ratio of molecule:M22)
with and without 2B6 antibody which is an anti-FcyRIIB antibody that blocks binding of
FcyRIIB to antibody Fc domains. The exemplary molecules tested include (i) a molecule that
includes a TSHR260 2P2R autoantigen and an Fc domain containing the LALAPG mutation
(“Fc null”), and was therefore used as a negative control; (ii) a molecule including a TSHR260
2P2R autoantigen and a wildtype Fc domain WT IgG1 Fc that was used as a positive control;
(i11) Variant B3, which contains mutations to enhance binding to FcyRIIB (S267E/L328F); (iv)
Variant D3, which contains a mutation that eliminates binding affinity for Fcy activating receptor
FcyRIIA and moderately enhances binding to FcyRIIB; (v) Variant E3, which is the same as
Variant D3 but also contains LS mutations to increase half-life; and (vi) Variant F3, which

includes a TSHR260 2P2R autoantigen and an IgG1 with only the LS mutations.

[0389] The results show that Variant D3 binds with increased avidity to FcyRIIB-expressing
CHO cells (FIG. 21). Specifically, Variant D3 induces a 2-fold increase in binding of M22 to
FcyRIIB when pre-complexed such that most M22 is bound to two molecules (“4:17) compared
to when M22 is predominantly bound to one molecule (“1:17). WT IgG1 Fc showed only a 1.5-
fold increase and Variant B3 (SE/LF Fc) showed no increase in binding. Variant E3 did not show
an increase in avidity compared to WT IgG1. Additionally, binding of the exemplary molecules
is fully blocked by the blocking anti-FcyRIIB antibody (clone 2B6). As such, Variant D3 shows
a unique and strong avidity-mediated binding effect to FcyRIIB.
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Binding Specificity to FcyRIIB-expressing Cells

[0390] Exemplary molecules were also tested for their ability to selectively bind to cells
expressing FcyRIIB. Various immune cell types are known to express FcyRIIB at different
levels. FcyRIIB is known to be predominantly expressed in B cells and minimally expressed in
non-classical monocytes, and is known to not be expressed or expressed at a low level in T cells,
NK cells and classical monocytes (FIG. 22B; adapted from Kerntke et al., Frontiers in
immunology 11:489401, 2020, which is herein incorporated by reference). Each type of cell
(monocytes, B cells, NK cells, and T cells) were incubated with the exemplary molecule Variant
D3 and M22 (an anti-TSHR autoantibody) at a 4 molar excess of molecule (i.e., 4:1 molecule:
M22). Cells were characterized as having specific markers for monocytes, B cell, NK cells, and
T cells, namely, CD16, CD19, CD56, and CD3, respectively. Unlabeled cells represent cells that
were negative for CD16, CD19, CD56, and CD3 and therefore could not be categorized as
monocytes, B cells, NK cells, or T cells. Such cells may be non-classical monocytes or

basophils.

[0391] FIG. 22A shows that immune complexes of M22 bound by Variant D3 bind only to
primary cells expressing FcyRIIB (i.e., B cells and unlabeled cells which may be non-classical

monocytes or basophils).

[0392] Further binding studies were performed to compare the selectivity of exemplary
molecule Variant D3 and other exemplary molecules including: Variant B3 and the WT IgG1 Fc
(with TSHR260 2P2R) compared to Fc null variant (as a negative control) to cells expressing
FcyRIIB. Binding was assessed in B cells, T cells, monocytes, non-classical monocytes and NK
cells. Each type of cell was incubated with the exemplary molecules and M22 (an anti-TSHR

autoantibody) at a 4 molar excess of molecule (i.e., 4:1 of molecule:M22).

[0393] FIG. 23 (binding of exemplary molecules to B cells (A) and monocytes (B)) and
FIG. 24 (binding of exemplary molecules to NK cells (A) and unlabeled cells (negative for CD3,
CD19, CD14, CD56, and CD16, potentially basophils) (B)) show that Variant D3 and Variant E3

exhibit cellular binding that is specific to cells expressing FcyRIIB. Additionally, at a molar ratio
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of Variant D3:M22 or Variant E3:M22 (4:1), cellular binding is blocked by the anti-FcyRIIB
antibody 2B6.

Binding of Free Molecule to FcyRIIB

[0394] In this experiment, CHO cells expressing FcyRIIB (CHO-FcyRIIB+) were incubated
with exemplary molecules at different concentrations with and without 2B6 antibody (an anti-
FcyRIIB antibody that blocks binding of FcyRIIB to antibody Fc domains). The exemplary
molecules tested include Variant B3, which contains mutations to enhance binding to FcyRIIB
(S267E/L328F; a positive control) and Variant D3, which contains a mutation that eliminates
binding affinity for Fcy activating receptor FcyRIIA and moderately enhances binding to
FcyRIIB. Binding of exemplary molecules to CHO-FcyRIIB+ cells was assessed by using an
anti-TSHR antibody (CS-17).

[0395] FIG. 25 shows that Variant D3 as a free molecule does not bind strongly to CHO-
FcyRIIB+ cells. Variant B3 binds to CHO-FcyRIIB+ cells at concentrations as low as 1nM.
Binding of Variant D3 to CHO-FcyRIIB+ cells was only evident at >1uM. Binding of Variant
D3 is fully blocked by 2B6, the anti-FcyRIIB blocking antibody.

Binding of Free Molecule to FeyRIIB+ Primary Cells

[0396] Exemplary molecules were also tested for their ability to bind to primary human cells
that express FcyRIIB. Exemplary molecules included a molecule that includes (i) a TSHR260
2P2R autoantigen and an Fc domain containing the LALAPG mutation (“Fc null”), and was
therefore used as a negative control; (ii) Variant B3, which contains mutations to enhance
binding to FcyRIIB (S267E/L328F); and (iii) Variant D3, which contains a mutation that
eliminates binding affinity for FcyRIIA and moderately enhances binding to FcyRIIB.

[0397] Molecules were incubated with human PBMCs and then binding was assessed by
quantifying the binding of CS-17, an anti-TSHR antibody, to cells bound by exemplary

molecules.
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[0398] FIG. 26 shows binding of exemplary molecules to B cells. Similar to FIG. 25,
Variant D3 only displays detectable binding to cells at 1uM, while 1nM Variant B3 binds B cells.

[0399] FIG. 27 shows binding of exemplary molecules to classical monocytes (CD14+) and
unlabeled cells (negative for CD3, CD19, CD14, CD56, and CD16) that are likely basophils.
Similar to FIG. 26 in B cells, 1uM Variant D3 binds weakly to monocytes, while 10nM Variant

B3 has strong binding for monocytes.

Example 4: In vivo Testing of Exemplary Molecules

[0400] The present Example examines in vivo activity of exemplary molecules described in
Example 1. To assess the clearance activity of anti-TSHR monoclonal autoantibodies by
exemplary molecules, mouse models are injected with an anti-TSHR monoclonal autoantibody
(e.g., M22) followed by injection of molecule or control and anti-TSHR monoclonal

autoantibody clearance is assessed over time.

In vitro pilot study to assess anti-TSHR monoclonal autoantibody and molecule detection
using ELISAs.

[0401] To test the sensitivity of an Enzyme Linked Immunosorbent Assay (ELISA) for the
purpose of detecting molecule in mouse serum, an ELISA detecting anti-TSHR monoclonal

autoantibodies (M22) or molecule must first be performed using known concentrations iz vitro.

[0402] A general ELISA protocol is as follows: capture antibody is coated at 4C overnight.
Plates are blocked with blocking buffer (PBS with 5% BSA vol/vol) for 2 hours at room
temperature. Plates are washed with washing buffer (PBS+0.05% Tween 20 or similar), and
samples are added and incubated for 1 hour at room temperature. Plates are washed, and
detection antibody solution is added and incubated for 1 hour at room temperature. Plates are
washed and incubated with TMB substrate for 15 minutes at room temperature, protected from
light. The reaction is stopped with 2M H2SOa4 and read on a microplate reader set to 450 nm —

570 nm.
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In vitro pilot study to assess labeling and detection of anti-TSHR monoclonal
autoantibodies

[0403] For the detection of anti-TSHR monoclonal autoantibody M22, varying
concentrations of M22 are titrated into buffer, buffer containing 1% mouse serum, or 10% mouse
serum, and detected using ELISA. The capture antibody used to bind the anti-TSHR monoclonal
autoantibody M22 is goat anti-human Fc, and the detection antibody is HRP-labeled goat anti-
human kappa or lambda light chain antibodies, depending on the light chain of the detection

antibody.

[0404] In addition to using the ELISA method to detect anti-TSHR monoclonal
autoantibodies, as described above, anti-TSHR monoclonal autoantibodies can be labeled with
biotin for detection. In this in vitro pilot study, anti-TSHR monoclonal autoantibodies are
labeled with biotin per manufacturers protocol in PBS. Next, varying concentrations of labeled
anti-TSHR monoclonal autoantibodies are titrated into buffer, buffer containing 1% mouse
serum, or 10% mouse serum, to assess detection sensitivity. The capture antibody used to bind
the anti-TSHR monoclonal autoantibody M22 is goat anti-human Fc, and the detection antibody

is Streptavidin Poly-HRP.

In vitro pilot study to assess detection of exemplary molecules

[0405] For the detection of exemplary molecule, varying concentrations of exemplary

molecule are titrated into buffer, buffer containing 1% mouse serum, or 10% mouse serum, and
detected using ELISA. The capture antibody used to bind the exemplary molecule is goat anti-
human Fc, and the detection antibodies are mouse anti-human TSHR CS-17 followed by HRP-

labeled anti-mouse IgG.

Pilot study to assess pK of molecule in vivo

[0406] To assess clearance of exemplary molecule in wild-type mice, exemplary molecules
are injected at 1 concentration in 20 mM Histidine, 150 mM NaCl, pH 6.0 and serum is collected
at2, 6, 12,24, 48, 72 hours or 7 days after injection. Exemplary molecule in mouse serum is
detected using methods described before, and serum from mice that have not been injected with
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exemplary molecule is used as a negative control, whereas spiking that serum ex vivo with

exemplary molecule is used as a positive control.

Pilot study to assess clearance of anti-TSHR monoclonal autoantibodies in vivo

[0407] To assess clearance of anti-TSHR monoclonal autoantibody M22 in wild-type mice,
1.5 ug, 15 ug or 150 ug of M22 in 20 mM Histidine, 150 mM NaCl pH 6.0 is injected per mouse
and serum is collected at 12, 24, 48, 72 hours or 7 days after injection. M22 in mouse serum is
detected using methods described before, and serum from mice that have not been injected with
anti-TSHR monoclonal autoantibody is used as a negative control, whereas spiking that serum ex

vivo with anti-TSHR monoclonal autoantibody is used as a positive control.

Assessing clearance of anti-TSHR monoclonal autoantibodies by exemplary molecules in
vivo

[0408] Informed by the anti-TSHR monoclonal autoantibody M22 clearance and exemplary
molecule clearance assessed in this study, mice are injected with 1 concentration of anti-TSHR

monoclonal autoantibody in 20 mM Histidine, 150 mM NaCl, pH 6.0. 24 hours after injection,
mice are injected with 4-fold molar excess of molecule or with vehicle as control. Clearance of
anti-TSHR monoclonal autoantibodies and exemplary molecule are assessed using methods

described above.

Example 5: In vivo Testing of Exemplarv Molecules

[0409] The present Example examines in vivo activity of exemplary molecules Variant B3
(TSHR260 2P2R with Fc having S267E/L328F mutations), Variant D3 (TSHR260 2P2R with Fc
having P238D mutation), Variant E3 (TSHR260 2P2R with Fc¢ having P238D and LS mutations)
and Fc¢ null molecule (TSHR260 2P2R with Fc having LALAPG mutations).

Molecule and M22 clearance in Wildtype Mice

[0410] In this experiment, wild-type BALBc mice were injected with M22 (TSHR
autoantibodies) and 24 hours later the mice were injected with molecule. Serum from the mice

was collected and analyzed for concentration of molecule and M22 at timepoints: -10 minutes,
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10 minutes, 30 minutes, 3 hours, 12 hours, 48 hours, and 7 days after molecule administration

(see dosing schematic in FIGs. 28A and 29A).

[0411] Results: FIGs. 28B-C show levels of M22 at different timepoints. FIGs. 29B-C
show levels of molecule at different timepoints. These results show that M22 is undetectable 30
min after administering Variant D3 in a 4-molar excess (molar ratio of molecule:M22 of 4:1), in
contrast to the F¢ null molecule (FIGs. 28B-C). At a 1:4 molar ratio with Variant D3, some M22
remains after all molecule:M22 complex is cleared. This amount is consistent with the unbound

fraction of M22 remaining in circulation.

[0412] In 4:1 conditions, the molecules persisted out to 7 days, indicating a long half-life of
the molecules in serum (FIGs. 29B-C). This is comparable with pK experiments where the
molecules were administered in the absence of M22 as shown in FIG. 30. Additionally, Variant

B3 and Variant D3 were undetectable in 1:4 molar ratio conditions FIGs. 29B-C.

[0413] The results from the pK experiments done in the absence of M22 show that Variant
B3 has a reduced half-life compared to Variant D3, likely due to its high affinity for FcyRIIA and
FcyRIIB (FIG. 30A-B). The Fc null molecule has reduced volume of distribution due to lack of
binding to FcyRs, as well as reduced clearance. Variant D3 has a half-life of about 9 days,
similar to most human antibodies in wild-type mice. Points represent median of 5 mice, bars

represent SEM (FIG. 30B).

Molecule and M22 clearance in B-hFcRn Mice

[0414] In this experiment, B-hFcRn mice were injected with M22 (TSHR autoantibodies)
and 24 hours later the mice were injected with molecule. Serum from the mice was collected and

analyzed for concentration of molecule and M22 at timepoints: -10 minutes, 10 minutes, 30

minutes, 3 hours, 12 hours, 48 hours, and 7 days after molecule administration.

[0415] Results: Results are shown in FIGs. 31B-C. These results show that M22 is

undetectable 10 min after administering Variant D3 or Variant E3 in a 4-molar excess (molar

ratio of molecule:M22 of 4:1), in contrast to the Fc null molecule.
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[0416] Additionally, Variants D3 and E3 remain after all molecule:M22 complex is cleared,
but all molecules have a long half-life as shown in FIGs. 32B-C. Variant E3 (with LS mutations)

showed an extended half-life compared to Variant D3 (without LS mutations).

[0417] Results from the pK experiment in the absence of M22 are shown in FIGs. 33A-B.
In humanized FcRn mice (B-hFcRn), Variant E3 (with LS mutations) showed an extended halt-
life compared to Variant D3 (without LS mutations). The Fc null molecule showed reduced
volume of distribution due to lack of binding to FcyRs, as well as reduced clearance. Half-lives
are likely slightly underestimated due to limited timepoints after the distribution phase. Points

represent median of 5 mice and bars represent SEM (FIG. 33B).

Molecule and M22 clearance in hFcyR/hFcRn Mice

[0418] In this experiment, hFcyR/hFcRn mice were injected with M22 (TSHR
autoantibodies) and 24 hours later the mice were injected with molecule. Serum from the mice
was collected and analyzed for concentration of molecule and M22 at timepoints: -10 minutes,

10 minutes, 30 minutes, 3 hours, 12 hours, 48 hours, and 7 days after molecule administration.

[0419] Results: FIGs. 34B-C show levels of M22 at different timepoints. FIGs. 35B-C
show levels of molecule at different timepoints. These results show that M22 is undetectable 12
hours after administering Variant D3 in a 4-molar excess (molar ratio of molecule:M22 of 4:1),
in contrast to the Fc null molecule (FIGs. 34B-C). Administration of Variant E3 in a 4-molar
excess results in much slower clearance of M22 than Variant D3, with some M22 persisting

beyond the point observed without administration of molecule (vehicle).

[0420] Results from the pK experiment in the absence of M22 are shown in FIGs. 36A-B.
When administered i.v. in hFcyR/hFcRn mice, Variant E3 (with LS mutations) showed an
extended half-life of about 18 days compared to Variant D3 (without LS mutations) with a half-
life of about 14 days. When administered s.c., Variants E3 and D3 both demonstrate a high level
of bioavailability, reaching similar serum concentrations to i.v. administered molecule 48 hours

after injection and subsequently following a similar rate of depletion.

- 267 -



WO 2025/030000 PCT/US2024/040515

Example 6: Additional Studies Examining Activity of Exemplary Molecules

[0421] The present Example examines other aspects of exemplary molecules described

herein.

Immune complex Formation: IC assessment

[0422] In this experiment, patient-derived M22, K1-70, and K1-18 recombinant
autoantibodies were mixed with Variant D3 (and/or Variant B3) at various ratios and assessed via
HPLC-SEC for complex formation. All combinations tested between monoclonal autoantibodies
and the exemplary molecules showed at most two peaks representing a 2:1
molecule:autoantibody and a 1:1 molecule:autoantibody complex (Data for Variant D3 and

Variant D3:M22 complexes is shown in FIG. 37).

[0423] In another experiment, pilot studies using patient sera samples incubated with
fluorescently labeled Variant D3 molecule showed a high background due to intrinsic
fluorescence from sera. Despite this, however, similar 2:1 and 1:1 complexes and potentially

larger complexes were observed (FIG. 38).

[0424] Measuring activation of Inflammatory Cytokines: To assess activity and immune

response to the exemplary molecules, human PBMCs were cultured with molecule:M22
complexes at 160nM molecule:40nM M22 overnight and levels of IL-6 and MCP-1 were
measured in supernatants by ELISA. Results from the assay show that no molecule:M22
complexes led to secretion of pro-inflammatory cytokine IL-6, while positive controls (goat IgG
immune complexes, anti-IgM/G Fab2, and an anti-CD3/CD28 antibody) induced cytokine
secretion IL-6 or MCP-1 (FIGs. 39A-B, respectively).

[0425] Measuring activation of Monocytes and NK cells: In another experiment, human

PBMCs were cultured overnight with molecule:M22 complexes at 160nM molecule:40nM M22,
and activation of cell types was measured by flow cytometry. Results from this experiment
showed that treatment with Variant D3:autoantibody complexes did not lead to activation of
monocytes or NK cells (FIG. 40A and FIG. 40B, respectively). Variant B3:autoantibody

complexes led to slight, but in some cases statistically significant, increases in activation.
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[0426] Overall, M22 immune complexes with Variant D3 molecules at 4:1 ratio (double-

capped M22, or where one exemplary molecule is bound to each Fab of the M22 antibody) does
not lead to activation in PBMCs as measured by secretion of IL-6 or MCP-1 (FIG. 39) and does
not lead to activation of immune cells in immune complex with M22, as measured by activation

markers in monocytes, NK cells, B cells and T cells (FIG. 40).

[0427] Measuring activation of THP-1 immune cells: In this experiment, THP-1 cells (a

monocytic cell line) were cultured with molecule: M22 immune complex at 4:1 ratio (double-
capped M22). Phosphorylation of Syk, which is downstream of activating Fc receptors was
measured by flow cytometry. Exemplary molecules Variant B3, Variant D3, Fc null molecule,
and IgG1 WT Fc, were tested. Results are shown in FIGs. 41A-B. Results show that Variant D3
does not lead to activation of immune cells in immune complex with M22. Specifically, Variant
D3:M22 immune complexes at 4:1 ratio (double-capped M22) do not lead to activation in THP-1
cells. THP-1 cells cultured with Variant D3:M22 complexes had background levels of Syk
phosphorylation, while those cultured with Variant B3 had increased levels of pSyk, comparable
to activation by large immune complexes (“Large ICs”) as formed by human IgG:goat anti-
human IgG complexes (positive control). These results indicate that the exemplary molecule
Variant D3 in complex with autoantibodies is likely to be well tolerated and not expected to

induce a significant immune response.
Developability assessment of Exemplary Molecules

[0428] Developability refers to the likelihood that a biologic candidate will have the potential
to become a manufacturable, safe, and efficacious drug. Therefore, assays to assess the
developability of exemplary molecules were carried out. Variants D3 and E3 were tested in the
following assays: AC-SINS (Sule et al., Mol. Pharm. 10(4):1322-1331, 2013) to assess for self-
association, BVP-ELISA (Hotzel et al., MAbs 4(6):753-760, 2012) to assess for poly-specificity,
DSC to assess for thermal stability.

[0429] Measuring self-association propensity using AC-SINS: AC-SINS (affinity-capture

self-interaction nanoparticle spectroscopy) is capable of identifying antibodies and biologics with

low-self-association propensity that is robust even at low concentrations (5-50 ug/mL). Briefly,

-269 -



WO 2025/030000 PCT/US2024/040515

Variants D3 and E3 (at 50 ug/mL in PBS pH 7.5) were captured on gold nanoparticles and the
plasmon wavelength of the TSHR variant-gold conjugates was measured at 25C. This plasmon
wavelength red-shifts as the distance between particles is reduced due to attractive self-
interactions. The measured plasmon wavelength shift of Variants D3 and E3 showed a shift of 1
nm (Table 12 below and FIG. 42), indicative of a “well-behaved” molecule that does not exhibit
any propensity for self-association (unlike the plasmon wavelength shift of 16 nm for an IgG

control known to self-associate and aggregate).

Table 12: Testing of Self-Association Propensity of Exemplary Molecules

Sample Normalization factor Normalized R;ferenced to
Baculovirus score positive control (%)
Variant D3 82.30 4.9 18.22
Variant E3 77.82 3.7 13.66
Negative control
IgG for 104.17 1.3 4.89
polyspecificity
Positive control
IgG for 95.24 27.0 100.00
polyspecificity

Normalization factor is calculated by: 1 / (blank sample OD450-0D620), and Baculovirus score
is calculated by: (250ug/mL sample OD450-OD620)*normalization factor

[0430] DSC to measure Thermal Stability: To evaluate the thermal stability of the TSHR

variants, a MicroCalTM VP-Capillary Differential Scanning Calorimetry (DSC) was used.
Briefly, Variants D3 and E3 were tested at 1 mg/mL in 20 mM Histidine, 150 mM NaCl, pH 6.0.
Temperature range started from 10C and ended at 95C with a scanning rate of 1.5C/min. The
results show a Tm onset between 48.4-49.3C, a Tm1 between 58.2-59C, and a Tm2 between
77.6-81.9C (FIGs. 43A-B).

Example 7: B cell Inhibition

[0431] The present Example demonstrates phosphorylation of FcyRIIB in B cells in the
presence of an exemplary molecule (Variant D3) pre-complexed with M22. More specifically,
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the present Example demonstrates effective crosslinking of Variant D3/M22 complex to a B cell
receptor (BCR) in the presence of a polyspecific anti-IgG/IgM F(ab)2 activating reagent. FIG.
44 depicts phosphorylation of FcyRIIB when Variant D3 was pre-complexed with M22 but not
when Variant D3 was used as a free drug. Without wishing to be bound to any theory, it is
believed that phosphorylation of FcyRIIB in B cells requires the simultaneous binding of (i) the
Fc domain of Variant D3 to FcyRIIB, the TSHR antigen domain of Variant D3 to M22 antibody,
and (ii1) the Fc domain of M22 antibody to the activating anti-IgG/IgM F(ab)2, which itself then
binds to IgM or IgG BCRs found on the purified naive B cells. No phosphorylation was detected
when removing any link in this crosslinking bridge. The results also show that anti-IgM F(ab)2
alone did not recruit the Variant D3/M22 complex. No phosphorylation was detected when using
an exemplary molecule with Fc null mutations (see results with “Fc null” molecule which
included LALAPG mutation). Variant B3 which includes the high affinity SE/LF Fc mutation
resulted in FcyRIIB phosphorylation even in the absence of complexation with M22.

Methods:

[0432] Purified primary B cells were thawed and resuspended in cold FACS buffer (PBS +
2% FBS) at 1e6/mL. Equal volume of purified primary B cells was distributed to 1.5 mL
Eppendorf tubes for separate testing, keeping cells on ice. Test molecules as pre-complexed
molecules with M22 (TSHR autoantibodies) (pre-mixed at a 4:1 molar ratio) or free drug
(molecule only) were added to the purified primary B cells cells at 10 ug/mL and the cells were
incubated for 10 minutes at room temperature. Primary B cells were activated by adding anti-
IgM or anti-IgG/IgM Fab(2) at S0 pg/mL and incubated for 5 minutes at room temperature.
Cells were spun for 2 minutes at 600 x g prior to cell lysis with 15 uL cold RIPA buffer complete
with phosphatase and protease inhibitors. Cells were incubated in RIPA buffer with phosphatase
and protease inhibitors for 30 minutes on ice. Lysates were clarified at 10,000 x g at 4C for 10
min. 4x NuPage LDS sample buffer (+ 1% Beta mercaptoethanol) was added to each lysate at 5

uL per sample containing 15 uL of protein.

[0433] Proteins were boiled at 95C for S minutes using a heat block. Proteins were loaded
ona 1.5mm 15-well 4-12% Tris Bis gel, run at 200v for 45 minutes. Gels were transferred to a

PVDF membrane using Thermo's iBlot 2, at 20v for 7 minutes.
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[0434] Membranes were blocked in 5% milk for 30 minutes shaking at room temperature,
cut into separate blots at the 75 kD mark and probed overnight on a rotating platform at 4C with
either Raptor (CST, 1:1000) or pCD32b (Abcam, 1:1000), in 5% milk. Next morning, blots were
detected with anti-Rabbit IgG-HRP secondary antibody (1:5,000 Southern Biotechnology) in 5%
milk shaking for 1 hour at room temperature. Blots were washed three times in TBST prior to

detection with a Pierce chemiluminescence kit and read on an iBlot.

Example 8: Testing and Characterization of Exemplary Molecules

Identification of Fc mutations that confer specific binding to FcyRIIB

[0435] Exemplary molecules described above were tested for their ability to selectively bind
to FcyRIIB through their Fc domains and to have decreased or no binding affinity for other Fc
receptors FcyRIIA167H and FcyRIIA167R.

[0436] Binding assays using SPR were performed to determine the binding affinity of the
exemplary molecules. Molecules were captured on a CM5 SPR chip. Increasing concentrations
of FcyR analyte (FcyRIIA167H, FcyRIIA167R or FcyRIIB) were subsequently injected over the
captured molecules and a single dissociation performed using single cycle kinetics. The data was
then analyzed using steady state analysis which is suitable for low affinity interactions. In
particular, a plot of response at equilibrium against the molecule concentration was generated.
The KD value is equal to the concentration that gives 50% of the maximum response. The
molecules represented include: a control IgG1 (Trastuzumab antibody), Variant G1, Variant G2,
Variant G3, Variant G4, Variant G6, Variant G7, Variant G8, Variant G9, Variant G10, Variant
G11, Variant G12, Variant G13, and Variant G14 for various Fc receptors: FcyRITA167H,
FcyRIIA167R and FcyRIIB. Trastuzumab and an exemplary molecule with a wild-type Fc

domain (WT IgG1 Fc) were used as positive controls.

[0437]  Results from the binding assays are shown in Table 13 below and FIGs. 45-50.
Specifically, FIG. 45 shows binding activity of Trastuzumab (positive control) (A), Variant G1
(B), Variant G2 (C), Variant G3 (D), Variant G6 (E), Variant G7 (F), and Variant G8 (G) to

activating receptor FcyRIIA167R, when exemplary molecules were captured onto an SPR sensor
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chip and FcyR used as the analyte. FIG. 46 shows binding activity of Variant G9 (A), Variant
G10 (B), Variant G11 (C), Variant G12 (D), Variant G13 (E), Variant G14 (F), and Variant G4
(G) to activating receptor FcyRIIA167R when exemplary molecules were captured onto an SPR

sensor chip and FcyR used as the analyte.

[0438] FIG. 47 shows binding activity of Trastuzumab (positive control) (A), Variant G1
(B), Variant G2 (C), Variant G3 (D), Variant G6 (E), Variant G7 (F), and Variant G8 (G) to
activating receptor FcyRIIA167H, when exemplary molecules were captured onto an SPR sensor
chip and FcyR used as the analyte. FIG. 48 shows binding activity of Variant G9 (A), Variant
G10 (B), Variant G11 (C), Variant G12 (D), Variant G13 (E), Variant G14 (G) to activating
receptor FcyRIIA167H when exemplary molecules were captured onto an SPR sensor chip and

FcyR used as the analyte.

[0439] FIG. 49 shows binding activity of Trastuzumab (positive control) (A), Variant G1
(B), Variant G2 (C), Variant G3 (D), Variant G6 (E), Variant G7 (F), and Variant G8 (G) to
inhibitory receptor FcyRIIB, when exemplary molecules were captured onto an SPR sensor chip
and FcyR used as the analyte. FIG. 50 shows binding activity of Variant G9 (A), Variant G10
(B), Variant G11 (C), Variant G12 (D), Variant G13 (E), Variant G14 (G) to inhibitory receptor
FcyRIIB when exemplary molecules were captured onto an SPR sensor chip and FcyR used as

the analyte.

[0440] Table 13 below shows kinetic parameters for exemplary molecules binding to
activating receptors FcyRIIA167R and FcyRIIA167H, and inhibitory receptor FcyRIIB; where
KD is dissociation constant, NB indicates non-binding, and UTD indicates a KD was unable to

be determined.

Table 13: Molecules captured onto SPR sensor chip and FcyR used as analyte

Molecule | oo FcyRIIA167R | FeyRIIA167H | FeyRIIB
Immobilized| = © T UAHONS KD(M) KD(M) KD(M)
Variant GI | E233V, L234D, UTD NB 2.62E-06

L235F, G236R,
G237D, S239L,
$267D, H268P,
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Molecule
Immobilized

Fc¢ mutations

FcyRITA167R
KD(M)

FeyRITA167H
KD(M)

FcyRIIB
KD(M)

$298G, T299A,
A327L, L328A,
A330H, E3331

Variant G2

E233V, L234D,
L235F, G236R,
G237D, S239L,
$267D, H268P,
R292Q, S298G.
T299A, A327L,
L328A, A330H,
E3331

>

UTD

2.61E-06

Variant G3

E233V, L234D,
L235F, G236R,
G237D, S239L,
H268P, R292Q,
$298G, T299A,
A327L, L328A,
A330H, E3331

NB

3.65E-06

Variant G4

E233D, G237D,
P238D, H268D,
P271G, A330R

8.36E-07

UTD

5.56E-08

Variant G6

L234D, G236N,
S267E

UTD

3.35E-07

Variant G7

L235R

NB

NB

Variant G8

G236N, S267E

1.48E-07

UTD

7.93E-08

Variant G9

P238D, D270E

NB

NB

2.96E-06

Variant G10

P238D, P271G

1.35E-06

UTD

1.45E-07

Variant G11

P238D, D270E
P271G

3.49E-06

NB

9.87E-07

Variant G12

G237D, P238D,
P271G A330R

3.69E-07

3.81E-06

2.23E-08

Variant G13

G237D, P238D,
D270E, P271G,
A330R

1.79E-06

UTD

1.27E-07

Variant G14

S239D, H268D,
L328W

432E-09

1.14E-07

3.09E-08
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Testing of Exemplary Molecules for Avidity-Mediated Effects

[0441] In this experiment, CHO cells expressing FcyRIIB (CHO-FcyRIIB+) were incubated
with exemplary molecules and M22 (a TSHR autoantibody) with and without 2B6 antibody
which is an anti-FcyRIIB antibody that blocks binding of FcyRIIB to antibody Fc domains. The
exemplary molecules tested include Variant D3, Variant B3, Variant G1, Variant G2, Variant G5,
Variant G10, Variant G11, Variant G12, Variant G13, and Variant G14.

[0442] FIGs. 51-52 show that the Fc mutations in Variant G1, Variant G2, Variant G5, and
Variant G11 result in comparable lack or very weak binding of free molecule to FcyRIIB
compared to Variant D3, which binds weakly to FcyRIIB in free form at only the highest
concentration tested (1 uM). In contrast, the Fc mutations in Variant G10, Variant G12, Variant
G13, and Variant G14 lead to increased binding to FcyRIIB which is molecule concentration-
dependent. Variant G14, specifically, exhibits a similar binding profile to FcyRIIB compared to
Variant B3, which binds strongly to FcyRIIB in free form in a concentration-dependent manner.
Binding of all molecules tested is shown to be dependent on FcyRIIB as assay signal is
diminished upon pre-treatment with anti-FcyRIIB antibody clone 2B6. The Fc mutation D270E
confers reduced binding affinity to FcyRIIB as observed in Variant G11 and Variant G13, relative
to Variant G10 and Variant G12, respectively, which are the same molecules that do not contain
said Fc mutation. These observations are consistent with surface plasmon resonance (SPR)

results evaluating binding of the same molecules to FcyRIIB.

[0443] FIGs. 53-54 show that, similar to Variant D3, the Fc mutations in Variant G1, Variant
G2, and Variant G5 result in lack of binding to FcyRIIA167R, while the Fc mutations in Variant
G10, Variant G11, and Variant G13 demonstrate binding only at the highest concentration tested
(1 uM). In contrast, the Fc mutations in Variant G12 and Variant G14 result in stronger,
molecule concentration-dependent binding, which for Variant G14 is already detectable at the
lowest concentration tested (10 nM). The binding profile of Variant G14 to FcyRIIA167R is
similar to Variant B3, which binds strongly to FcyRIIA167R. Binding of all molecules tested is
shown to be dependent on FcyRITA167R as assay signal is diminished upon pre-treatment with

anti-FcyRIIA antibody clone IV.3. The Fc mutation D270E confers reduced binding affinity to
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FcyRITA167R in the context of Variant G13, relative to Variant G12 which contains the same
mutations in the absence of D270E. These observations are consistent with surface plasmon

resonance (SPR) results evaluating binding of the same molecules to FcyRITA167R.
EQUIVALENTS

[0444] Those skilled in the art will recognize, or be able to ascertain using no more than
routine experimentation, many equivalents to the specific embodiments described herein. The
scope is not intended to be limited to the above description, but rather is as set forth in the

following claims.
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CLAIMS

1. A molecule comprising:

a first polypeptide comprising a first Fc domain and an autoantibody-binding domain
that binds to anti-TSHR autoantibodies; and

a second polypeptide comprising a second Fc domain;

wherein the first Fc domain and the second Fc domain form a homodimer or

heterodimer of the first polypeptide and the second polypeptide.

2. The molecule of claim 1, wherein the second polypeptide further comprises an
autoantibody-binding domain that binds to anti-TSHR autoantibodies and the molecule is a

homodimer.

3. The molecule of claim 1, wherein the second polypeptide further comprises an
autoantibody-binding domain that binds to anti-TSHR autoantibodies and the molecule is a

heterodimer.
4. The molecule of claim 1, wherein the second polypeptide does not comprise an
autoantibody-binding domain that binds to anti-TSHR autoantibodies and the molecule is a

heterodimer.

5. The molecule of any one of claims 1-4, wherein the autoantibody-binding domain is

covalently linked to the first Fc domain.

6. The molecule of claim 5, wherein the C-terminus of the autoantibody-binding domain is

covalently linked to the N-terminus of the first Fc domain.

7. The molecule of claim 5, wherein the N-terminus of the autoantibody-binding domain is

covalently linked to the C-terminus of the first Fc domain.
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8. The molecule of any one of claims 1-7, wherein the first and second Fc domains form a

heterodimer as a result of knobs-in-holes (KIH) mutations.

9. The molecule of claim 8, wherein the KIH mutations comprise Y349T and T394F,

according to EU numbering scheme.

10. The molecule of claim 9, wherein the first Fc domain comprises the Y349T mutation

and the second Fc domain comprises the T394F mutation.

11. The molecule of claim 8, wherein the KIH mutations comprise T366W, S354C, T3668,
L368A, Y407V, and Y349C, according to the EU numbering scheme.

12. The molecule of claim 11, wherein the first Fc domain comprises the T366W, and
S354C mutations and the second Fc domain comprises the T366S, L368A, Y407V, and Y349C

mutations, according to the EU numbering scheme.

13. The molecule of any one of claims 1-12, wherein the first and/or second Fc domains

comprise an IgG1 isotype.

14. The molecule of claim 13, wherein the first and/or second Fc domains comprise a

human IgG1 isotype.

15. The molecule of any one of claims 1-14, wherein the first and/or second Fc domain

comprises one or more mutated amino acid residues that increase half-life.
16. The molecule of claim 15, wherein the first and/or second Fc domain comprises one of

the following mutated amino acid residues: M252Y, S254T, and T256E, according to the EU

numbering scheme.
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17. The molecule of claim 15 or 16, wherein the first and/or second Fc domain comprises a
combination of the following mutated amino acid residues: M252Y, S254T, and T256E,

according to the EU numbering scheme.

18. The molecule of claim 15, wherein the first and/or second Fc domain comprises one or
more of the following mutated amino acid residues: M428L and N434S, according to the EU

numbering scheme.

19. The molecule of claim 15 or 18, wherein the first and/or second Fc domain comprises a
combination of the following mutated amino acid residues: M428L and N434S, according to the

EU numbering scheme.

20. The molecule of any one of claims 1-19, wherein the first and/or second Fc domain
comprises one or more mutated amino acid residues that alters its binding to an internalizing
receptor on a cell, where the internalizing receptor is capable of shuttling its cargo to the

lysosome of the cell leading to degradation.

21. The molecule of claim 20, wherein the altered binding to the internalizing receptor

comprises increased binding to an internalizing receptor.

22. The molecule of claim 20 or 21, wherein when the molecule that is bound to an
autoantibody through the autoantibody-binding domain binds to the internalizing receptor on a
cell, the internalizing receptor internalizes the molecule and the autoantibody is shuttled to the

lysosome of the cell for degradation.

23. The molecule of any one of claims 20-22, wherein the internalizing receptor comprises

one of the following: FcyRIIB, FcRn, ASGPR, CD38, or BCMA.
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24, The molecule of any one of claims 1-23, wherein the first and/or second Fc domain
comprises one or more mutated amino acid residues that increases binding to FcyRIIB relative to

a corresponding wildtype Fc domain.

25.  The molecule of claim 24, wherein the first and/or second Fc domain comprising one or
more mutated amino acid residues does not have increased binding affinity to FcyRl,
FcyRITA167H, FcyRITA167R, FcyRIIIA176F, FcyRIITA 176V, FcyRIIIB, and/or FcRn relative to

the corresponding wild-type Fc domain.

26.  The molecule of claim 24 or 25, wherein the first and/or second Fc domain comprising
one or more mutated amino acid residues has decreased binding affinity to FcyRI, FcyRITA167H,
FcyRITA167R, FcyRIITA176F, FeyRIITA176V, FeyRIIIB, and/or FcRn relative to the

corresponding wild-type Fc domain.

27. The molecule of any one of claims 24-26, wherein the first and/or second Fc domain
comprising one or more mutated amino acid residues has substantially no binding affinity to
FcyR1, FcyRIIA167H, FeyRIIA167R, FeyRIITA176F, FcyRIIIA176V, FeyRIIIB, and/or FcRn

relative to the corresponding wild-type Fc domain.

28. The molecule of any one of claims 24-27, wherein upon binding of two molecules to an
anti-TSHR autoantibody, an immune complex is formed that has enhanced binding kinetics with
FcyRIIB relative to an immune complex that comprises the anti-TSHR autoantibody and two

corresponding molecules with wild-type Fc domains.

29. The molecule of any one of claims 24-28, wherein upon binding of two molecules to an
anti-TSHR autoantibody, an immune complex is formed that has enhanced binding kinetics with
FcyRIIB relative to an immune complex that comprises the anti-TSHR autoantibody bound to

only a single molecule.
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30. The molecule of any one of claims 24-29, wherein upon binding of two molecules to an
anti-TSHR autoantibody, an immune complex is formed that has enhanced binding kinetics with

FcyRIIB relative to the anti-TSHR autoantibody alone.

31 The molecule of any one of claims 28-30, wherein the enhanced binding kinetics
comprise an increase in the rate of association, a decrease in the rate of disassociation, and/or a

change in the equilibrium dissociation constant.

32. The molecule of any one of claims 28-31, wherein the enhanced binding kinetics produce
an increase in avidity, stability, strength, frequency, and/or duration of binding between the

immune complex and FcyRIIB.

33. The molecule of any one of claims 28-32, wherein the enhanced binding kinetics

comprises at least 10% greater binding affinity of the immune complex to FcyRIIB.

34. The molecule of claim 33, wherein the at least 10% greater binding affinity comprises at
least 15%, at least 20%, at least 25%, at least 30%, at least 35%, at least 40%, at least 45%, or at

least 50% or greater binding affinity.

35. The molecule of claim 33, wherein the molecule binds to FcyRIIB with an affinity within

the range of about 1 uM to 0.001 pM.

36. The molecule of claim 35, wherein the molecule binds to FcyRIIB with an affinity within

the range of about 1 uM to 0.001 uM.

37. The molecule of claim 36, wherein the molecule binds to FcyRIIB with an affinity within

the range of about 0.1 uM to 0.01 uM.

38. The molecule of claim 33 or 34, wherein the binding affinity comprises binding affinity

to a cell line (e.g., a CHO cell line) overexpressing FcyRIIB measured by flow cytometry.
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39.  The molecule of any one of claims 24-38, wherein the molecule does not bind to

complement (C1q).

40. The molecule of any one of claims 24-39, wherein the molecule preferentially binds to

immune cells expressing FcyRIIB over immune cells expressing FcyRIIA.

41. The molecule of claim 40, wherein the molecule comprises substantially no binding

affinity for cells that do not express FcyRIIB.

42. The molecule of claim 40 or 41, wherein the immune cells expressing FcyRIIB comprise

B cells, monocytes and/or basophils.

43, The molecule of claim 41 or 42, wherein the immune cells that do not express FcyRIIB

comprise T cells, NK cells, neutrophils, and/or eosinophils.

44, The molecule of any one of claims 24-43, wherein the molecule does not activate
immune cells (e.g., does not activate immune cells to secrete pro-inflammatory cytokines, e.g.,

IL-6).

45.  The molecule of any one of claims 24-44, wherein the molecule inhibits B cells by cross-

linking FcyRIIB with a B cell receptor.

46. The molecule of claim 45, wherein the molecule cross-links FcyRIIB with a B cell
receptor.
47. The molecule of claim 45, wherein an immune complex of one or two molecules with an

anti-TSHR autoantibody cross-links FcyRIIB with a B cell receptor.
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48.  The molecule of any one of claims 24-47, wherein the one or more mutated amino acid
residues that increases binding to FcyRIIB comprises one or more of the following amino acid
mutations, according to the EU numbering scheme: E233V, 1.234D, L.235F, G236R, G237D,
$239L, S267D, H268P, $298G, T299A, A327L, L328A, A330H, E3331, R292Q, E233P, P238D,
H268D, P271G, A330R, L234Y, T250V, V2641, T307P, Q311R, A330K, P343R, M428L,
N434A, Y436T, Q438R, S440E, G236N, S267E, L235R, D270E, E233D, and G237D.

49. The molecule of claim 48, wherein the one or more mutated amino acid residues that
increases binding to FcyRIIB comprises one or more of the following sets of amino acid
mutations, according to the EU numbering scheme:

(i) E233V, 234D, L235F, G236R, G237D, S239L, S267D, H268P, S298G, T299A,
A327L, L328A, A330H, and E333L;

(ii) E233V, L234D, L235F, G236R, G237D, S239L, S267D, R292Q, H268P, S298G,
T299A, A327L, L328A, A330H, and E333I,

(i) E233V, L234D, L235F, G236R, G237D, S239L, H268P, R292Q, $298G, T299A,
A327L, L328A, A330H, and E333];

(iv) E233P, G237D, P238D, H268D, P271G, and A330R;

(v) L234Y, P238D, T250V, V2641, T307P, Q311R, A330K, P343R, M428L, N434A,
Y436T, Q438R, and S440E;

(vi) L234D, G236N, and S267E;

(vii) L235R;

(viii) G236N and S267E;

(ix) P238D and D270E;

(x) P238D and P271G;

(xi) P238D, D270E, and P271G;

(xii) G237D, P238D, P271G, and A330R,

(xiii) G237D, P238D, D270E, P271G, and A330R

(xiv) E233D, G237D, P238D, H268D, P271G, and A330R; and

(xv) P238D.

- 283 -



WO 2025/030000 PCT/US2024/040515

50.  The molecule of any one of claims 24-49, wherein the one or more mutated amino acid
residues comprises the mutated amino acid residue P238D, according to the EU numbering

scheme.

51. The molecule of any one of claims 24-50, wherein the one or more mutated amino acid
residues does not comprise the following mutated amino acid residues: S267E and L328F,

according to the EU numbering scheme.

52. The molecule of any one of claims 24-51, wherein the first and/or second Fc¢ domain
comprises the following mutated amino acid residues: L234A, L235A, and P238D, according to

the EU numbering scheme.

53. The molecule of claim 52, wherein the first and/or second Fc domain comprises the
following mutated amino acid residues: L234A, L235A, P238D and P329G, according to the EU

numbering scheme.

54, The molecule of claim 24-53, wherein the first and/or second Fc domain comprises the
following mutated amino acid residues: M428L, N434S, and P238D, according to the EU

numbering scheme.

55. The molecule of any one of claims 24-50 or 52-54, wherein the first and/or second Fc
domain comprises at least one of the following mutated amino acid residues: S267E and L328F,

according to the EU numbering scheme.

56. The molecule of claim 55, wherein the first and/or second Fc domain comprise a
combination of the following mutated amino acid residues: S267E and L328F, according to the

EU numbering scheme.

57. The molecule of any one of claims 1-23, wherein the first and/or second Fc domain

comprises one or more mutated amino acid residues that increase binding to FcRn.
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58. The molecule of claim 57, wherein the first and/or second Fc domain comprises one or
more mutated amino acid residues that increase binding to FcRn at a neutral or near-neutral pH

(e.g., pH between about 6.8 and 7.5).

59. The molecule of claim 57 or 58, wherein the first and second Fc domain comprises a
human IgG1 isotype and remains bound to FcRn upon entry into an environment having an

acidic pH and/or having low calcium concentration (e.g., into an endosome of a cell).

60. The molecule of any one of claims 57-59, wherein the first and/or second Fc domain
comprises at least one of the following mutated amino acid residues: M252Y, S254T, T256E,
H433K, and N434F, according to the EU numbering scheme.

61. The molecule of claim 60, wherein the first and/or second Fc domain comprises a
combination of the following mutated amino acid residues: M252Y, S254T, T256E, H433K, and

N434F, according to the EU numbering scheme.

62. The molecule of any one of claims 1-61, wherein the first and/or second Fc domain
comprises at least one mutated amino acid sequence that decreases binding to one or more Fc-

gamma receptors (FcyRs).

63. The molecule of claim 62, wherein the first and/or second Fc domain comprises at least
one of the following mutated amino acid residues: G236R and L328R, according to the EU

numbering scheme.
64. The molecule of claim 63, wherein the first and/or second Fc domain comprises the

following mutated amino acid residues: G236R and L328R, according to the EU numbering

scheme.
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65. The molecule of any one of claims 1-64, wherein the first Fc domain comprises a
sequence selected from SEQ ID NOs: 103, 105, 107, 109, 111-113, 115, 117, 119, 121, 123, 125,
127,129, 131, 133, 135, 137, 139-149, 163-164, 374-376, 378, or a fragment or variant thereof
(e.g., a sequence selected from SEQ ID NOs: 107, 109, 113, 115, 119, 131, 139, 140, 142, 148,
374, or 378).

66. The molecule of any one of claims 1-65, wherein the second Fc domain comprises a
sequence selected from SEQ ID NOs: 104, 106, 108, 110, 111, 112, 114, 116, 118, 120, 122, 124,
126, 128, 130, 132, 134, 136, 138, 139-149, 163-164, 374-375, 377, 379, or a fragment or variant
thereof (e.g., a sequence selected from SEQ ID NOs: 108, 110, 114, 116, 120, 132, 139, 140,

142, 148, 374, or 379).

67. The molecule of any one of claims 1-66, wherein autoantibody-binding domain is

covalently linked to the first Fc domain through a linker.

68. The molecule of claim 67, wherein the linker comprises the amino acid sequence of
SEQ ID NO: 150 (GGGGS), SEQ ID NO: 151 (GGGGSGGGGS), SEQ ID NO: 152
(GGGGSGGGGSGGGGS), SEQ ID NO: 153 (VDGGGGSGGGGSGGGGSG), SEQ ID NO:
154 (GGGGSGGGGSGGGGSGGGGS), SEQ ID NO: 155
(GGGGSGGGGSGGGGSGGGGSSGGGGS), SEQ ID NO: 156 (GSGGS), SEQ ID NO: 157
(GGSG), SEQ ID NO: 158 (GGSGG), SEQ ID NO: 159 (GSGSG), SEQ ID NO: 160 (GSGGG),
SEQ ID NO: 161 (GGGSG), or SEQ ID NO: 162 (GSSSQG).

69. The molecule of any one of claims 1-68, wherein the autoantibody-binding domain

comprises an autoantigen, or a fragment or variant thereof.

70. The molecule of claim 69, wherein the autoantigen comprises a TSHR autoantigen

domain, or a fragment or variant thereof.
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71. The molecule of claim 70, wherein the TSHR autoantigen domain comprises an amino
acid sequence that is at least 90% identical to the amino acid sequence of SEQ ID NO: 1 or SEQ
ID NO: 5.

72. The molecule of claim 71, wherein the TSHR autoantigen domain comprises the amino

acid sequence of SEQ ID NO: 1 or SEQ ID NO: 5.

73. The molecule of any one of claims 1-71, wherein the autoantibody-binding domain
comprises a TSHR autoantigen domain variant that includes one or more of the following
mutations relative to the amino acid sequence of SEQ ID NO: 1 or SEQ ID NO: 5: R112P,
D143P, V169R, 1253R, H63S, or any combination thereof.

74. The molecule of any one of claims 1-71, wherein the autoantibody-binding domain
comprises a TSHR autoantigen domain variant that includes the following mutations relative to

the amino acid sequence of SEQ ID NO: 1 or SEQ ID NO: 5: R112P and D143P.

75. The molecule of any one of claims 1-71, wherein the autoantibody-binding domain
comprises a TSHR autoantigen domain variant that includes the following mutations relative to

the amino acid sequence of SEQ ID NO: 1 or SEQ ID NO: 5: R112P, D143P, V169R, and I1253R.

76. The molecule of any one of claims 1-71, wherein the autoantibody-binding domain
comprises a TSHR autoantigen domain variant that includes the following mutations relative to

the amino acid sequence of SEQ ID NO: 1 or SEQ ID NO: 5: R112P, D143P, and H63S.

77. The molecule of any one of claims 1-71, wherein the autoantibody-binding domain
comprises a TSHR autoantigen domain variant that comprises the sequence of any one of SEQ

ID NOs: 1-8.
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78. The molecule of any one of claims 1-71, wherein the autoantibody-binding domain

comprises a TSHR autoantigen domain variant that comprises the sequence of any one of SEQ

ID NOs: 307-317.

79. The molecule of any one of claims 1-78, wherein the first polypeptide comprises:

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 103;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 103;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 103;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 103;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 103;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 103;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 103;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 103;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 103;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 103;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 103;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 103;

- 288 -

1 and an amino

2 and an amino

3 and an amino

4 and an amino

5 and an amino

6 and an amino

7 and an amino

8 and an amino

307 and an amino

308 and an amino

309 and an amino

310 and an amino



WO 2025/030000 PCT/US2024/040515

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 103;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 103;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 103;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 103;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 103;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 103;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 103;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 105;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 105;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 105;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 105;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 105;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 105;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 105;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 105;
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an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 105;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 105;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 105;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 105;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 105;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 105;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 105,

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 105;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 105;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 105;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 105;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

PCT/US2024/040515
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sequence that is at least 90% identical to SEQ ID NO: 209, an amino acid sequence that is at

least 90% identical to SEQ ID NO: 210, and an amino acid sequence that is at least 90%

identical to SEQ ID NO: 105;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 107,

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 107,
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an amino acid sequence that is at least 90% identical to SEQ ID NO: 3 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 107,

an amino acid sequence that is at least 90% identical to SEQ ID NO: 4 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 107;

an amino acid sequence that is at least 90% identical to SEQ ID NO: 5 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 107,

an amino acid sequence that is at least 90% identical to SEQ ID NO: 6 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 107,

an amino acid sequence that is at least 90% identical to SEQ ID NO: 7 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 107,

an amino acid sequence that is at least 90% identical to SEQ ID NO: 8 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 107;

an amino acid sequence that is at least 90% identical to SEQ ID NO: 307 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 107,

an amino acid sequence that is at least 90% identical to SEQ ID NO: 308 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 107,

an amino acid sequence that is at least 90% identical to SEQ ID NO: 309 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 107,

an amino acid sequence that is at least 90% identical to SEQ ID NO: 310 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 107,

an amino acid sequence that is at least 90% identical to SEQ ID NO: 311 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 107,

an amino acid sequence that is at least 90% identical to SEQ ID NO: 312 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 107;

an amino acid sequence that is at least 90% identical to SEQ ID NO: 313 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 107,

an amino acid sequence that is at least 90% identical to SEQ ID NO: 314 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 107,

an amino acid sequence that is at least 90% identical to SEQ ID NO: 315 and an amino

acid sequence that is at least 90% identical to SEQ ID NO: 107,
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an amino acid sequence that is at least 90% identical to SEQ ID NO: 316 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 107,

an amino acid sequence that is at least 90% identical to SEQ ID NO: 317 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 107;

an amino acid sequence that is at least 90% identical to SEQ ID NO: 1 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 109;

an amino acid sequence that is at least 90% identical to SEQ ID NO: 2 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 109;

an amino acid sequence that is at least 90% identical to SEQ ID NO: 3 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 109;

an amino acid sequence that is at least 90% identical to SEQ ID NO: 4 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 109;

an amino acid sequence that is at least 90% identical to SEQ ID NO: 5 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 109,

an amino acid sequence that is at least 90% identical to SEQ ID NO: 6 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 109;

an amino acid sequence that is at least 90% identical to SEQ ID NO: 7 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 109;

an amino acid sequence that is at least 90% identical to SEQ ID NO: 8 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 109;

an amino acid sequence that is at least 90% identical to SEQ ID NO: 307 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 109;

an amino acid sequence that is at least 90% identical to SEQ ID NO: 308 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 109;

an amino acid sequence that is at least 90% identical to SEQ ID NO: 309 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 109;

an amino acid sequence that is at least 90% identical to SEQ ID NO: 310 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 109;

an amino acid sequence that is at least 90% identical to SEQ ID NO: 311 and an amino

acid sequence that is at least 90% identical to SEQ ID NO: 109;
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an amino acid sequence that is at least 90% identical to SEQ ID NO: 312 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 109;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 313 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 109;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 314 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 109;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 315 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 109;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 316 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 109;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 317 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 109;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 1 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 113;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 2 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 113;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 3 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 113;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 4 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 113;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 5 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 113;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 6 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 113;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 7 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 113;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 8 and an amino acid
sequence that is at least 90% identical to SEQ ID NO: 113;
an amino acid sequence that is at least 90% identical to SEQ ID NO: 307 and an amino

acid sequence that is at least 90% identical to SEQ ID NO: 113;
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an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 113;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 113;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 113;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 113;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 113;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 113;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 113;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 113;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 113;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 113;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 115;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 115;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 115;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 115;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 115;
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: 308 and an amino

: 309 and an amino

: 310 and an amino

: 311 and an amino

: 312 and an amino

2313 and an amino

: 314 and an amino

: 315 and an amino

316 and an amino

: 317 and an amino

: 1 and an amino acid

: 2 and an amino acid

: 3 and an amino acid

: 4 and an amino acid

: 5 and an amino acid
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an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 115;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 115;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 115;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 115;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 115;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 115;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 115;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 115;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 115;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 115;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 115;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 115;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 115;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 115;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 117;
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6 and an amino acid

: 7 and an amino acid

: 8 and an amino acid

: 307 and an amino

- 308 and an amino

: 309 and an amino

: 310 and an amino

: 311 and an amino

312 and an amino

: 313 and an amino

: 314 and an amino

: 315 and an amino

: 316 and an amino

: 317 and an amino

: 1 and an amino acid
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an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 117;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 117;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 117;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 117;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 117;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 117;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 117;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 117,

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 117,

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 117,

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 117,

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 117,

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 117;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 117;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 117,
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2 and an amino acid

: 3 and an amino acid

: 4 and an amino acid

: 5 and an amino acid

: 6 and an amino acid

: 7 and an amino acid

: 8 and an amino acid

: 307 and an amino

308 and an amino

: 309 and an amino

: 310 and an amino

: 311 and an amino

: 312 and an amino

: 313 and an amino

: 314 and an amino
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an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 117,

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 117,

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 117;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 119;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 119;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 119;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 119;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 119;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 119;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 119;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 119;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 119;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 119;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 119;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 119;
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©315 and an amino

: 316 and an amino

: 317 and an amino

: 1 and an amino acid

: 2 and an amino acid

: 3 and an amino acid

: 4 and an amino acid

: 5 and an amino acid

6 and an amino acid

: 7 and an amino acid

: 8 and an amino acid

: 307 and an amino

- 308 and an amino

: 309 and an amino

: 310 and an amino
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an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 119;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 119;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 119;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 119;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 119;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 119;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 119;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 121;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 121;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 121;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 121,

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 121;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 121,

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 121,

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 121;
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©311 and an amino

: 312 and an amino

: 313 and an amino

: 314 and an amino

: 315 and an amino

: 316 and an amino

: 317 and an amino

: 1 and an amino acid

: 2 and an amino acid

: 3 and an amino acid

: 4 and an amino acid

: 5 and an amino acid

: 6 and an amino acid

: 7 and an amino acid

: 8 and an amino acid
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an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 121;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 121;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 121;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 121;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 121;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 121;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 121,

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 121,

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 121,

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 121;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 121,

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 123;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 123;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 123;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 123;
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©307 and an amino

: 308 and an amino

: 309 and an amino

: 310 and an amino

: 311 and an amino

: 312 and an amino

: 313 and an amino

: 314 and an amino

2315 and an amino

: 316 and an amino

: 317 and an amino

: 1 and an amino acid

: 2 and an amino acid

: 3 and an amino acid

: 4 and an amino acid
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an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 123;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 123;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 123;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 123;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 123;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 123;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 123;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 123;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 123;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 123;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 123;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 123;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 123;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 123;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 123;
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5 and an amino acid

: 6 and an amino acid

: 7 and an amino acid

: 8 and an amino acid

: 307 and an amino

: 308 and an amino

: 309 and an amino

: 310 and an amino

- 311 and an amino

: 312 and an amino

: 313 and an amino

: 314 and an amino

315 and an amino

: 316 and an amino

: 317 and an amino
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an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 125;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 125;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 125;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 125;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 125;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 125;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 125,

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 125;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 125;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 125;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 125;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 125;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 125;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 125;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 125;
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1 and an amino acid

: 2 and an amino acid

: 3 and an amino acid

: 4 and an amino acid

: 5 and an amino acid

: 6 and an amino acid

: 7 and an amino acid

: 8 and an amino acid

307 and an amino

: 308 and an amino

: 309 and an amino

: 310 and an amino

: 311 and an amino

: 312 and an amino

: 313 and an amino
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an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 125;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 125;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 125;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 125;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 127,

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 127,

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 127,

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 127

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 127,

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 127,

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 127,

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 127,

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 127,

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 127,

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 127,
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314 and an amino

: 315 and an amino

: 316 and an amino

: 317 and an amino

. 1 and an amino acid

: 2 and an amino acid

: 3 and an amino acid

: 4 and an amino acid

: 5 and an amino acid

: 6 and an amino acid

: 7 and an amino acid

: 8 and an amino acid

: 307 and an amino

: 308 and an amino

: 309 and an amino
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an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 127,

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 127;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 127,

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 127,

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 127,

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 127;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 127,

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 127,

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 129;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 129;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 129;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 129;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 129;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 129;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 129;
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2310 and an amino

: 311 and an amino

: 312 and an amino

: 313 and an amino

314 and an amino

: 315 and an amino

: 316 and an amino

: 317 and an amino

1 and an amino acid

: 2 and an amino acid

: 3 and an amino acid

: 4 and an amino acid

. 5 and an amino acid

: 6 and an amino acid

: 7 and an amino acid
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an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 129;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 129;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 129;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 129;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 129;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 129;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 129;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 129;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 129;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 129;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 129;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 129;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 131,

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 131,

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 131;
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- 8 and an amino acid

: 307 and an amino

: 308 and an amino

: 309 and an amino

:310 and an amino

311 and an amino

: 312 and an amino

: 313 and an amino

314 and an amino

: 315 and an amino

: 316 and an amino

: 317 and an amino

. 1 and an amino acid

: 2 and an amino acid

: 3 and an amino acid
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an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 131;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 131;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 131,

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 131,

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 131;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 131;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 131,

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 131,

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 131;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 131;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 131,

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 131;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 131;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 131;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 131;
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-4 and an amino acid

: 5 and an amino acid

: 6 and an amino acid

: 7 and an amino acid

: 8 and an amino acid

: 307 and an amino

: 308 and an amino

: 309 and an amino

310 and an amino

311 and an amino

: 312 and an amino

: 313 and an amino

: 314 and an amino

: 315 and an amino

: 316 and an amino
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an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 131;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 133;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 133;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 133;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 133;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 133;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 133;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 133;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 133;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 133;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 133;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 133;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 133;

an amino acid sequence that is at least 90% identical to SEQ ID NO:

acid sequence that is at least 90% identical to SEQ ID NO: 133;
an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 133;

- 3006 -
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©317 and an amino

: 1 and an amino acid

: 2 and an amino acid

: 3 and an amino acid

4 and an amino acid

: 5 and an amino acid

: 6 and an amino acid

: 7 and an amino acid

: 8 and an amino acid

: 307 and an amino

: 308 and an amino

: 309 and an amino

: 310 and an amino

311 and an amino

: 312 and an amino
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an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 133;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 133;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 133;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 133;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 133;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 135;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 135,

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 135;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 135;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 135;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 135;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 135;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 135;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 135;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 135;

-307 -
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©313 and an amino

: 314 and an amino

: 315 and an amino

: 316 and an amino

:317 and an amino

: 1 and an amino acid

: 2 and an amino acid

: 3 and an amino acid

-4 and an amino acid

: 5 and an amino acid

: 6 and an amino acid

: 7 and an amino acid

: 8 and an amino acid

: 307 and an amino

: 308 and an amino
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an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 135;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 135;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 135;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 135;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 135;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 135;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 135;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 135;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 135;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 137,

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 137,

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 137,

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 137,

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 137,

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 137,

- 308 -
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©309 and an amino

: 310 and an amino

: 311 and an amino

: 312 and an amino

:313 and an amino

: 314 and an amino

: 315 and an amino

: 316 and an amino

317 and an amino

: 1 and an amino acid

: 2 and an amino acid

: 3 and an amino acid

4 and an amino acid

: 5 and an amino acid

: 6 and an amino acid
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an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 137,

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 137,

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 137,

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 137,

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 137,

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 137;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 137,

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 137,

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 137,

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 137,

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 137,

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 137;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 137,

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 376;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 376;

- 309 -
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7 and an amino acid

: 8 and an amino acid

: 307 and an amino

: 308 and an amino

:309 and an amino

2310 and an amino

: 311 and an amino

: 312 and an amino

313 and an amino

: 314 and an amino

: 315 and an amino

: 316 and an amino

: 317 and an amino

: 1 and an amino acid

: 2 and an amino acid
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an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 376;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 376;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 376;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 376;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 376;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 376;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 376;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 376;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 376;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 376;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 376;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 376;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 376;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 376;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 376;

-310 -
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3 and an amino acid

: 4 and an amino acid

: 5 and an amino acid

: 6 and an amino acid

.7 and an amino acid

: 8 and an amino acid

: 307 and an amino

: 308 and an amino

309 and an amino

: 310 and an amino

: 311 and an amino

: 312 and an amino

313 and an amino

: 314 and an amino

: 315 and an amino
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an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 376;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 376;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 378,

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 378,

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 378;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 378;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 378,

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 378;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 378;

an amino acid sequence that is at least 90% identical to SEQ ID NO
sequence that is at least 90% identical to SEQ ID NO: 378;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 378;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 378;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 378;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 378;

an amino acid sequence that is at least 90% identical to SEQ ID NO
acid sequence that is at least 90% identical to SEQ ID NO: 378;

-311 -
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©316 and an amino

: 317 and an amino

: 1 and an amino acid

: 2 and an amino acid

: 3 and an amino acid

: 4 and an amino acid

: 5 and an amino acid

: 6 and an amino acid

7 and an amino acid

: 8 and an amino acid

: 307 and an amino

: 308 and an amino

: 309 and an amino

: 310 and an amino

: 311 and an amino
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an amino acid sequence that is at least 90% identical to SEQ ID NO: 312 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 378;

an amino acid sequence that is at least 90% identical to SEQ ID NO: 313 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 378;

an amino acid sequence that is at least 90% identical to SEQ ID NO: 314 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 378;

an amino acid sequence that is at least 90% identical to SEQ ID NO: 315 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 378;

an amino acid sequence that is at least 90% identical to SEQ ID NO: 316 and an amino
acid sequence that is at least 90% identical to SEQ ID NO: 378; or

an amino acid sequence that is at least 90% identical to SEQ ID NO: 317 and an amino

acid sequence that is at least 90% identical to SEQ ID NO: 378.

80. The molecule of claim 79, wherein the first polypeptide comprises:
the amino acid sequence of SEQ ID NO: 1 and the amino acid sequence of SEQ ID NO:

103; the amino acid sequence of SEQ ID NO: 2 and the amino acid sequence of SEQ ID NO:
103; the amino acid sequence of SEQ ID NO: 3 and the amino acid sequence of SEQ ID NO:
103; the amino acid sequence of SEQ ID NO: 4 and the amino acid sequence of SEQ ID NO:
103; the amino acid sequence of SEQ ID NO: 5 and the amino acid sequence of SEQ ID NO:
103; the amino acid sequence of SEQ ID NO: 6 and the amino acid sequence of SEQ ID NO:
103; the amino acid sequence of SEQ ID NO: 7 and the amino acid sequence of SEQ ID NO:
103; the amino acid sequence of SEQ ID NO: 8 and the amino acid sequence of SEQ ID NO:
103; the amino acid sequence of SEQ ID NO: 307 and the amino acid sequence of SEQ ID NO:
103; the amino acid sequence of SEQ ID NO: 308 and the amino acid sequence of SEQ ID NO:
103; the amino acid sequence of SEQ ID NO: 309 and the amino acid sequence of SEQ ID NO:
103; the amino acid sequence of SEQ ID NO: 310 and the amino acid sequence of SEQ ID NO:
103; the amino acid sequence of SEQ ID NO: 311 and the amino acid sequence of SEQ ID NO:
103; the amino acid sequence of SEQ ID NO: 312 and the amino acid sequence of SEQ ID NO:
103; the amino acid sequence of SEQ ID NO: 313 and the amino acid sequence of SEQ ID NO:
103; the amino acid sequence of SEQ ID NO: 314 and the amino acid sequence of SEQ ID NO:

-312 -
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103; the amino acid sequence of SEQ ID NO
103; the amino acid sequence of SEQ ID NO
103; the amino acid sequence of SEQ ID NO
103; the amino acid sequence of SEQ ID NO
105; the amino acid sequence of SEQ ID NO
105; the amino acid sequence of SEQ ID NO
105; the amino acid sequence of SEQ ID NO
105; the amino acid sequence of SEQ ID NO
105; the amino acid sequence of SEQ ID NO
105; the amino acid sequence of SEQ ID NO
105; the amino acid sequence of SEQ ID NO
105; the amino acid sequence of SEQ ID NO
105; the amino acid sequence of SEQ ID NO
105; the amino acid sequence of SEQ ID NO
105; the amino acid sequence of SEQ ID NO
105; the amino acid sequence of SEQ ID NO
105; the amino acid sequence of SEQ ID NO
105; the amino acid sequence of SEQ ID NO
105; the amino acid sequence of SEQ ID NO
105; the amino acid sequence of SEQ ID NO
105; the amino acid sequence of SEQ ID NO
105; the amino acid sequence of SEQ ID NO
105; the amino acid sequence of SEQ ID NO
the amino acid sequence of SEQ ID NO: 210

PCT/US2024/040515

: 315 and the amino acid sequence of SEQ ID NO:
: 316 and the amino acid sequence of SEQ ID NO:
: 317 and the amino acid sequence of SEQ ID NO:
: 1 and the amino acid sequence of SEQ ID NO:

: 2 and the amino acid sequence of SEQ ID NO:

: 3 and the amino acid sequence of SEQ ID NO:

. 4 and the amino acid sequence of SEQ ID NO:

- 5 and the amino acid sequence of SEQ ID NO:

: 6 and the amino acid sequence of SEQ ID NO:

: 7 and the amino acid sequence of SEQ ID NO:

: 8 and the amino acid sequence of SEQ ID NO:

: 307 and the amino acid sequence of SEQ ID NO:
: 308 and the amino acid sequence of SEQ ID NO:
: 309 and the amino acid sequence of SEQ ID NO:
: 310 and the amino acid sequence of SEQ ID NO:
: 311 and the amino acid sequence of SEQ ID NO:
: 312 and the amino acid sequence of SEQ ID NO:
: 313 and the amino acid sequence of SEQ ID NO:
: 314 and the amino acid sequence of SEQ ID NO:
: 315 and the amino acid sequence of SEQ ID NO:
: 316 and the amino acid sequence of SEQ ID NO:
: 317 and the amino acid sequence of SEQ ID NO:
: 4, the amino acid sequence of SEQ ID NO: 209,

, and the amino acid sequence of SEQ ID NO: 105;

the amino acid sequence of SEQ ID NO: 1 and the amino acid sequence of SEQ ID NO: 107; the
amino acid sequence of SEQ ID NO: 2 and the amino acid sequence of SEQ ID NO: 107; the
amino acid sequence of SEQ ID NO: 3 and the amino acid sequence of SEQ ID NO: 107; the
amino acid sequence of SEQ ID NO: 4 and the amino acid sequence of SEQ ID NO: 107; the
amino acid sequence of SEQ ID NO: 5 and the amino acid sequence of SEQ ID NO: 107; the
amino acid sequence of SEQ ID NO: 6 and the amino acid sequence of SEQ ID NO: 107, the

-313 -
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amino acid sequence of SEQ ID NO
amino acid sequence of SEQ ID NO

amino acid sequence of SEQ ID NO:
amino acid sequence of SEQ ID NO:
amino acid sequence of SEQ ID NO:
amino acid sequence of SEQ ID NO:
amino acid sequence of SEQ ID NO:
amino acid sequence of SEQ ID NO:
amino acid sequence of SEQ ID NO:
amino acid sequence of SEQ ID NO:
amino acid sequence of SEQ ID NO:
amino acid sequence of SEQ ID NO:
amino acid sequence of SEQ ID NO:
amino acid sequence of SEQ ID NO:
amino acid sequence of SEQ ID NO:
amino acid sequence of SEQ ID NO:
amino acid sequence of SEQ ID NO:
amino acid sequence of SEQ ID NO:
amino acid sequence of SEQ ID NO:
amino acid sequence of SEQ ID NO:
amino acid sequence of SEQ ID NO:
amino acid sequence of SEQ ID NO:
amino acid sequence of SEQ ID NO:
amino acid sequence of SEQ ID NO:

amino acid sequence of SEQ ID NO
amino acid sequence of SEQ ID NO
amino acid sequence of SEQ ID NO
amino acid sequence of SEQ ID NO
amino acid sequence of SEQ ID NO
amino acid sequence of SEQ ID NO
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-7 and the amino acid sequence of SEQ ID NO: 107; the
- 8 and the amino acid sequence of SEQ ID NO: 107; the

1 and the amino acid sequence of SEQ ID NO:
2 and the amino acid sequence of SEQ ID NO:
3 and the amino acid sequence of SEQ ID NO:
4 and the amino acid sequence of SEQ ID NO:
5 and the amino acid sequence of SEQ ID NO:
6 and the amino acid sequence of SEQ ID NO:
7 and the amino acid sequence of SEQ ID NO:
8 and the amino acid sequence of SEQ ID NO:

-314 -

307 and the amino acid sequence of SEQ ID NO:
308 and the amino acid sequence of SEQ ID NO:
309 and the amino acid sequence of SEQ ID NO:
310 and the amino acid sequence of SEQ 1D NO:
311 and the amino acid sequence of SEQ ID NO:
312 and the amino acid sequence of SEQ ID NO:
313 and the amino acid sequence of SEQ ID NO:
314 and the amino acid sequence of SEQ ID NO:
315 and the amino acid sequence of SEQ ID NO:
316 and the amino acid sequence of SEQ ID NO:
317 and the amino acid sequence of SEQ ID NO:
109; the
109; the
109; the
109; the
109; the
109; the
109; the
109; the
307 and the amino acid sequence of SEQ ID NO:
308 and the amino acid sequence of SEQ ID NO:
309 and the amino acid sequence of SEQ ID NO:
: 310 and the amino acid sequence of SEQ ID NO:
311 and the amino acid sequence of SEQ ID NO:
: 312 and the amino acid sequence of SEQ ID NO:
: 313 and the amino acid sequence of SEQ ID NO:
: 314 and the amino acid sequence of SEQ ID NO:
: 315 and the amino acid sequence of SEQ ID NO:

107; the
107; the
107; the
107; the
107, the
107; the
107; the
107, the
107; the
107; the
107; the

109; the
109; the
109; the
109; the
109; the
109; the
109; the
109; the
109; the
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amino acid sequence of SEQ ID NO: 316 and the amino acid sequence of SEQ ID NO: 109; the
amino acid sequence of SEQ ID NO: 317 and the amino acid sequence of SEQ ID NO: 109; the
amino acid sequence of SEQ ID NO: 1 and the amino acid sequence of SEQ ID NO: 113; the
amino acid sequence of SEQ ID NO: 2 and the amino acid sequence of SEQ ID NO: 113; the
amino acid sequence of SEQ ID NO: 3 and the amino acid sequence of SEQ ID NO: 113; the
amino acid sequence of SEQ ID NO: 4 and the amino acid sequence of SEQ ID NO: 113; the
amino acid sequence of SEQ ID NO: 5 and the amino acid sequence of SEQ ID NO: 113; the
amino acid sequence of SEQ ID NO: 6 and the amino acid sequence of SEQ ID NO: 113; the
amino acid sequence of SEQ ID NO: 7 and the amino acid sequence of SEQ ID NO: 113; the
amino acid sequence of SEQ ID NO: 8 and the amino acid sequence of SEQ ID NO: 113; the
amino acid sequence of SEQ ID NO: 307 and the amino acid sequence of SEQ ID NO: 113; the
amino acid sequence of SEQ ID NO: 308 and the amino acid sequence of SEQ ID NO: 113, the
amino acid sequence of SEQ ID NO: 309 and the amino acid sequence of SEQ ID NO: 113; the
amino acid sequence of SEQ ID NO: 310 and the amino acid sequence of SEQ ID NO: 113; the
amino acid sequence of SEQ ID NO: 311 and the amino acid sequence of SEQ ID NO: 113; the
amino acid sequence of SEQ ID NO: 312 and the amino acid sequence of SEQ ID NO: 113; the
amino acid sequence of SEQ ID NO: 313 and the amino acid sequence of SEQ ID NO: 113; the
amino acid sequence of SEQ ID NO: 314 and the amino acid sequence of SEQ ID NO: 113; the
amino acid sequence of SEQ ID NO: 315 and the amino acid sequence of SEQ ID NO: 113; the
amino acid sequence of SEQ ID NO: 316 and the amino acid sequence of SEQ ID NO: 113; the
amino acid sequence of SEQ ID NO: 317 and the amino acid sequence of SEQ ID NO: 113; the
amino acid sequence of SEQ ID NO: 1 and the amino acid sequence of SEQ ID NO: 115; the
amino acid sequence of SEQ ID NO: 2 and the amino acid sequence of SEQ ID NO: 115; the
amino acid sequence of SEQ ID NO: 3 and the amino acid sequence of SEQ ID NO: 115; the
amino acid sequence of SEQ ID NO: 4 and the amino acid sequence of SEQ ID NO: 115; the
amino acid sequence of SEQ ID NO: 5 and the amino acid sequence of SEQ ID NO: 115; the
amino acid sequence of SEQ ID NO: 6 and the amino acid sequence of SEQ ID NO: 115; the
amino acid sequence of SEQ ID NO: 7 and the amino acid sequence of SEQ ID NO: 115; the
amino acid sequence of SEQ ID NO: 8 and the amino acid sequence of SEQ ID NO: 115; the
amino acid sequence of SEQ ID NO: 307 and the amino acid sequence of SEQ ID NO: 115; the
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amino acid sequence of SEQ ID NO: 308 and the amino acid sequence of SEQ ID NO: 115; the
amino acid sequence of SEQ ID NO: 309 and the amino acid sequence of SEQ ID NO: 115; the
amino acid sequence of SEQ ID NO: 310 and the amino acid sequence of SEQ ID NO: 115; the
amino acid sequence of SEQ ID NO: 311 and the amino acid sequence of SEQ ID NO: 115; the
amino acid sequence of SEQ ID NO: 312 and the amino acid sequence of SEQ ID NO: 115; the
amino acid sequence of SEQ ID NO: 313 and the amino acid sequence of SEQ ID NO: 115; the
amino acid sequence of SEQ ID NO: 314 and the amino acid sequence of SEQ ID NO: 115; the
amino acid sequence of SEQ ID NO: 315 and the amino acid sequence of SEQ ID NO: 115; the
amino acid sequence of SEQ ID NO: 316 and the amino acid sequence of SEQ ID NO: 115; the
amino acid sequence of SEQ ID NO: 317 and the amino acid sequence of SEQ ID NO: 115; the
amino acid sequence of SEQ ID NO: 1 and the amino acid sequence of SEQ ID NO: 117, the

amino acid sequence of SEQ ID NO: 2 and the amino acid sequence of SEQ ID NO: 117; the

amino acid sequence of SEQ ID NO: 3 and the amino acid sequence of SEQ ID NO: 117; the

amino acid sequence of SEQ ID NO: 4 and the amino acid sequence of SEQ ID NO: 117; the

amino acid sequence of SEQ ID NO: 5 and the amino acid sequence of SEQ ID NO: 117; the

amino acid sequence of SEQ ID NO: 6 and the amino acid sequence of SEQ ID NO: 117; the

amino acid sequence of SEQ ID NO: 7 and the amino acid sequence of SEQ ID NO: 117; the

amino acid sequence of SEQ ID NO: 8 and the amino acid sequence of SEQ ID NO: 117, the

amino acid sequence of SEQ ID NO: 307 and the amino acid sequence of SEQ ID NO: 117, the
amino acid sequence of SEQ ID NO: 308 and the amino acid sequence of SEQ ID NO: 117, the
amino acid sequence of SEQ ID NO: 309 and the amino acid sequence of SEQ ID NO: 117, the
amino acid sequence of SEQ ID NO: 310 and the amino acid sequence of SEQ ID NO: 117, the
amino acid sequence of SEQ ID NO: 311 and the amino acid sequence of SEQ ID NO: 117; the
amino acid sequence of SEQ ID NO: 312 and the amino acid sequence of SEQ ID NO: 117; the
amino acid sequence of SEQ ID NO: 313 and the amino acid sequence of SEQ ID NO: 117; the
amino acid sequence of SEQ ID NO: 314 and the amino acid sequence of SEQ ID NO: 117, the
amino acid sequence of SEQ ID NO: 315 and the amino acid sequence of SEQ ID NO: 117, the
amino acid sequence of SEQ ID NO: 316 and the amino acid sequence of SEQ ID NO: 117, the
amino acid sequence of SEQ ID NO: 317 and the amino acid sequence of SEQ ID NO: 117, the
amino acid sequence of SEQ ID NO: 1 and the amino acid sequence of SEQ ID NO: 119; the
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amino acid sequence of SEQ ID NO
amino acid sequence of SEQ ID NO
amino acid sequence of SEQ ID NO
amino acid sequence of SEQ ID NO
amino acid sequence of SEQ ID NO
amino acid sequence of SEQ ID NO
amino acid sequence of SEQ ID NO

amino acid sequence of SEQ ID NO:
amino acid sequence of SEQ ID NO:
amino acid sequence of SEQ ID NO:
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amino acid sequence of SEQ ID NO: 311 and the amino acid sequence of SEQ ID NO: 121; the
amino acid sequence of SEQ ID NO: 312 and the amino acid sequence of SEQ ID NO: 121; the
amino acid sequence of SEQ ID NO: 313 and the amino acid sequence of SEQ ID NO: 121; the
amino acid sequence of SEQ ID NO: 314 and the amino acid sequence of SEQ ID NO: 121; the
amino acid sequence of SEQ ID NO: 315 and the amino acid sequence of SEQ ID NO: 121; the
amino acid sequence of SEQ ID NO: 316 and the amino acid sequence of SEQ ID NO: 121; the
amino acid sequence of SEQ ID NO: 317 and the amino acid sequence of SEQ ID NO: 121; the
amino acid sequence of SEQ ID NO: 1 and the amino acid sequence of SEQ ID NO: 123; the
amino acid sequence of SEQ ID NO: 2 and the amino acid sequence of SEQ ID NO: 123; the
amino acid sequence of SEQ ID NO: 3 and the amino acid sequence of SEQ ID NO: 123; the
amino acid sequence of SEQ ID NO: 4 and the amino acid sequence of SEQ ID NO: 123; the
amino acid sequence of SEQ ID NO: 5 and the amino acid sequence of SEQ ID NO: 123; the
amino acid sequence of SEQ ID NO: 6 and the amino acid sequence of SEQ ID NO: 123; the
amino acid sequence of SEQ ID NO: 7 and the amino acid sequence of SEQ ID NO: 123; the
amino acid sequence of SEQ ID NO: 8 and the amino acid sequence of SEQ ID NO: 123; the
amino acid sequence of SEQ ID NO: 307 and the amino acid sequence of SEQ ID NO: 123; the
amino acid sequence of SEQ ID NO: 308 and the amino acid sequence of SEQ ID NO: 123; the
amino acid sequence of SEQ ID NO: 309 and the amino acid sequence of SEQ ID NO: 123; the
amino acid sequence of SEQ ID NO: 310 and the amino acid sequence of SEQ ID NO: 123; the
amino acid sequence of SEQ ID NO: 311 and the amino acid sequence of SEQ ID NO: 123; the
amino acid sequence of SEQ ID NO: 312 and the amino acid sequence of SEQ ID NO: 123; the
amino acid sequence of SEQ ID NO: 313 and the amino acid sequence of SEQ ID NO: 123; the
amino acid sequence of SEQ ID NO: 314 and the amino acid sequence of SEQ ID NO: 123; the
amino acid sequence of SEQ ID NO: 315 and the amino acid sequence of SEQ ID NO: 123; the
amino acid sequence of SEQ ID NO: 316 and the amino acid sequence of SEQ ID NO: 123; the
amino acid sequence of SEQ ID NO: 317 and the amino acid sequence of SEQ ID NO: 123; the
amino acid sequence of SEQ ID NO: 1 and the amino acid sequence of SEQ ID NO: 125; the
amino acid sequence of SEQ ID NO: 2 and the amino acid sequence of SEQ ID NO: 125; the
amino acid sequence of SEQ ID NO: 3 and the amino acid sequence of SEQ ID NO: 125; the
amino acid sequence of SEQ ID NO: 4 and the amino acid sequence of SEQ ID NO: 125; the
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amino acid sequence of SEQ ID NO: 314 and the amino acid sequence of SEQ ID NO: 127; the
amino acid sequence of SEQ ID NO: 315 and the amino acid sequence of SEQ ID NO: 127, the
amino acid sequence of SEQ ID NO: 316 and the amino acid sequence of SEQ ID NO: 127; the
amino acid sequence of SEQ ID NO: 317 and the amino acid sequence of SEQ ID NO: 127, the
amino acid sequence of SEQ ID NO: 1 and the amino acid sequence of SEQ ID NO: 129; the
amino acid sequence of SEQ ID NO: 2 and the amino acid sequence of SEQ ID NO: 129; the
amino acid sequence of SEQ ID NO: 3 and the amino acid sequence of SEQ ID NO: 129; the
amino acid sequence of SEQ ID NO: 4 and the amino acid sequence of SEQ ID NO: 129; the
amino acid sequence of SEQ ID NO: 5 and the amino acid sequence of SEQ ID NO: 129; the
amino acid sequence of SEQ ID NO: 6 and the amino acid sequence of SEQ ID NO: 129; the
amino acid sequence of SEQ ID NO: 7 and the amino acid sequence of SEQ ID NO: 129; the
amino acid sequence of SEQ ID NO: 8 and the amino acid sequence of SEQ ID NO: 129; the
amino acid sequence of SEQ ID NO: 307 and the amino acid sequence of SEQ ID NO: 129; the
amino acid sequence of SEQ ID NO: 308 and the amino acid sequence of SEQ ID NO: 129; the
amino acid sequence of SEQ ID NO: 309 and the amino acid sequence of SEQ ID NO: 129; the
amino acid sequence of SEQ ID NO: 310 and the amino acid sequence of SEQ ID NO: 129; the
amino acid sequence of SEQ ID NO: 311 and the amino acid sequence of SEQ ID NO: 129; the
amino acid sequence of SEQ ID NO: 312 and the amino acid sequence of SEQ ID NO: 129; the
amino acid sequence of SEQ ID NO: 313 and the amino acid sequence of SEQ ID NO: 129; the
amino acid sequence of SEQ ID NO: 314 and the amino acid sequence of SEQ ID NO: 129; the
amino acid sequence of SEQ ID NO: 315 and the amino acid sequence of SEQ ID NO: 129; the
amino acid sequence of SEQ ID NO: 316 and the amino acid sequence of SEQ ID NO: 129; the
amino acid sequence of SEQ ID NO: 317 and the amino acid sequence of SEQ ID NO: 129; the
amino acid sequence of SEQ ID NO: 1 and the amino acid sequence of SEQ ID NO: 131; the
amino acid sequence of SEQ ID NO: 2 and the amino acid sequence of SEQ ID NO: 131; the
amino acid sequence of SEQ ID NO: 3 and the amino acid sequence of SEQ ID NO: 131; the
amino acid sequence of SEQ ID NO: 4 and the amino acid sequence of SEQ ID NO: 131; the
amino acid sequence of SEQ ID NO: 5 and the amino acid sequence of SEQ ID NO: 131;the
amino acid sequence of SEQ ID NO: 6 and the amino acid sequence of SEQ ID NO: 131; the
amino acid sequence of SEQ ID NO: 7 and the amino acid sequence of SEQ ID NO: 131; the
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amino acid sequence of SEQ ID NO: 317 and the amino acid sequence of SEQ ID NO: 133; the
amino acid sequence of SEQ ID NO: 1 and the amino acid sequence of SEQ ID NO: 135; the
amino acid sequence of SEQ ID NO: 2 and the amino acid sequence of SEQ ID NO: 135; the
amino acid sequence of SEQ ID NO: 3 and the amino acid sequence of SEQ ID NO: 135; the
amino acid sequence of SEQ ID NO: 4 and the amino acid sequence of SEQ ID NO: 135; the
amino acid sequence of SEQ ID NO: 5 and the amino acid sequence of SEQ ID NO: 135; the
amino acid sequence of SEQ ID NO: 6 and the amino acid sequence of SEQ ID NO: 135; the
amino acid sequence of SEQ ID NO: 7 and the amino acid sequence of SEQ ID NO: 135; the
amino acid sequence of SEQ ID NO: 8 and the amino acid sequence of SEQ ID NO: 135; the
amino acid sequence of SEQ ID NO: 307 and the amino acid sequence of SEQ ID NO: 135; the
amino acid sequence of SEQ ID NO: 308 and the amino acid sequence of SEQ ID NO: 135; the
amino acid sequence of SEQ ID NO: 309 and the amino acid sequence of SEQ ID NO: 135; the
amino acid sequence of SEQ ID NO: 310 and the amino acid sequence of SEQ ID NO: 135; the
amino acid sequence of SEQ ID NO: 311 and the amino acid sequence of SEQ ID NO: 135; the
amino acid sequence of SEQ ID NO: 312 and the amino acid sequence of SEQ ID NO: 135; the
amino acid sequence of SEQ ID NO: 313 and the amino acid sequence of SEQ ID NO: 135; the
amino acid sequence of SEQ ID NO: 314 and the amino acid sequence of SEQ ID NO: 135; the
amino acid sequence of SEQ ID NO: 315 and the amino acid sequence of SEQ ID NO: 135; the
amino acid sequence of SEQ ID NO: 316 and the amino acid sequence of SEQ ID NO: 135; the
amino acid sequence of SEQ ID NO: 317 and the amino acid sequence of SEQ ID NO: 135; the
amino acid sequence of SEQ ID NO: 1 and the amino acid sequence of SEQ ID NO: 137, the
amino acid sequence of SEQ ID NO: 2 and the amino acid sequence of SEQ ID NO: 137, the
amino acid sequence of SEQ ID NO: 3 and the amino acid sequence of SEQ ID NO: 137, the
amino acid sequence of SEQ ID NO: 4 and the amino acid sequence of SEQ ID NO: 137, the
amino acid sequence of SEQ ID NO: 5 and the amino acid sequence of SEQ ID NO: 137; the
amino acid sequence of SEQ ID NO: 6 and the amino acid sequence of SEQ ID NO: 137; the
amino acid sequence of SEQ ID NO: 7 and the amino acid sequence of SEQ ID NO: 137, the
amino acid sequence of SEQ ID NO: 8 and the amino acid sequence of SEQ ID NO: 137; the
amino acid sequence of SEQ ID NO: 307 and the amino acid sequence of SEQ ID NO: 137, the
amino acid sequence of SEQ ID NO: 308 and the amino acid sequence of SEQ ID NO: 137; the
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amino acid sequence of SEQ ID NO: 309 and the amino acid sequence of SEQ ID NO: 137; the
amino acid sequence of SEQ ID NO: 310 and the amino acid sequence of SEQ ID NO: 137, the
amino acid sequence of SEQ ID NO: 311 and the amino acid sequence of SEQ ID NO: 137, the
amino acid sequence of SEQ ID NO: 312 and the amino acid sequence of SEQ ID NO: 137, the
amino acid sequence of SEQ ID NO: 313 and the amino acid sequence of SEQ ID NO: 137; the
amino acid sequence of SEQ ID NO: 314 and the amino acid sequence of SEQ ID NO: 137; the
amino acid sequence of SEQ ID NO: 315 and the amino acid sequence of SEQ ID NO: 137; the
amino acid sequence of SEQ ID NO: 316 and the amino acid sequence of SEQ ID NO: 137; the
amino acid sequence of SEQ ID NO: 317 and the amino acid sequence of SEQ ID NO: 137; the
amino acid sequence of SEQ ID NO: 1 and the amino acid sequence of SEQ ID NO: 376; the
amino acid sequence of SEQ ID NO: 2 and the amino acid sequence of SEQ ID NO: 376; the
amino acid sequence of SEQ ID NO: 3 and the amino acid sequence of SEQ ID NO: 376; the
amino acid sequence of SEQ ID NO: 4 and the amino acid sequence of SEQ ID NO: 376, the
amino acid sequence of SEQ ID NO: 5 and the amino acid sequence of SEQ ID NO: 376; the
amino acid sequence of SEQ ID NO: 6 and the amino acid sequence of SEQ ID NO: 376; the
amino acid sequence of SEQ ID NO: 7 and the amino acid sequence of SEQ ID NO: 376; the
amino acid sequence of SEQ ID NO: 8 and the amino acid sequence of SEQ ID NO: 376; the
amino acid sequence of SEQ ID NO: 307 and the amino acid sequence of SEQ ID NO: 376; the
amino acid sequence of SEQ ID NO: 308 and the amino acid sequence of SEQ ID NO: 376; the
amino acid sequence of SEQ ID NO: 309 and the amino acid sequence of SEQ ID NO: 376; the
amino acid sequence of SEQ ID NO: 310 and the amino acid sequence of SEQ ID NO: 376; the
amino acid sequence of SEQ ID NO: 311 and the amino acid sequence of SEQ ID NO: 376; the
amino acid sequence of SEQ ID NO: 312 and the amino acid sequence of SEQ ID NO: 376; the
amino acid sequence of SEQ ID NO: 313 and the amino acid sequence of SEQ ID NO: 376; the
amino acid sequence of SEQ ID NO: 314 and the amino acid sequence of SEQ ID NO: 376; the
amino acid sequence of SEQ ID NO: 315 and the amino acid sequence of SEQ ID NO: 376; the
amino acid sequence of SEQ ID NO: 316 and the amino acid sequence of SEQ ID NO: 376; the
amino acid sequence of SEQ ID NO: 317 and the amino acid sequence of SEQ ID NO: 376; the
amino acid sequence of SEQ ID NO: 1 and the amino acid sequence of SEQ ID NO: 378; the
amino acid sequence of SEQ ID NO: 2 and the amino acid sequence of SEQ ID NO: 378; the
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- 3 and the amino acid sequence of SEQ ID NO: 378; the

- 4 and the amino acid sequence of SEQ ID NO: 378; the

. 5 and the amino acid sequence of SEQ ID NO: 378; the

. 6 and the amino acid sequence of SEQ ID NO: 378; the
.7 and the amino acid sequence of SEQ ID NO: 378; the

: 8 and the amino acid sequence of SEQ ID NO: 378; the

: 307 and the amino acid sequence of SEQ ID NO: 378; the
: 308 and the amino acid sequence of SEQ ID NO: 378; the
: 309 and the amino acid sequence of SEQ ID NO: 378; the
: 310 and the amino acid sequence of SEQ ID NO: 378; the
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: 314 and the amino acid sequence of SEQ ID NO: 378; the
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the amino acid sequence of SEQ ID NO: 317 and the amino acid sequence of SEQ ID NO: 378.

81. The molecule of any one of

claims 1-80, wherein the second polypeptide comprises:

(i) an amino acid sequence that is at least 90% identical to SEQ ID NO: 104;

(ii) an amino acid sequence

that is at least 90% identical to SEQ ID NO: 106;

(iii) an amino acid sequence that is at least 90% identical to SEQ ID NO: 108;

(iv) an amino acid sequence

that is at least 90% identical to SEQ ID NO: 110;

(v) an amino acid sequence that is at least 90% identical to SEQ ID NO: 209, an amino

acid sequence that is at least 90% identical to SEQ ID NO: 210, and an amino acid sequence that
is at least 90% identical to SEQ ID NO: 106;
(vi) an amino acid sequence that is at least 90% identical to SEQ ID NO: 114;

(vii) an amino acid sequence that is at least 90% identical to SEQ ID NO: 116;

(viii) an amino acid sequence that is at least 90% identical to SEQ ID NO: 118;

(ix) an amino acid sequence that is at least 90% identical to SEQ ID NO: 120;
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(x) an amino acid sequence that is at least 90% identical to SEQ ID NO: 122;
(x1) an amino acid sequence that is at least 90% identical to SEQ ID NO: 124;
(xii) an amino acid sequence that is at least 90% identical to SEQ ID NO: 126;
(xiii) an amino acid sequence that is at least 90% identical to SEQ ID NO: 128;
(xiv) an amino acid sequence that is at least 90% identical to SEQ ID NO: 130;
(xv) an amino acid sequence that is at least 90% identical to SEQ ID NO: 132;
(xvi) an amino acid sequence that is at least 90% identical to SEQ ID NO: 134;
(xvii) an amino acid sequence that is at least 90% identical to SEQ ID NO: 136;
(xviii) an amino acid sequence that is at least 90% identical to SEQ ID NO: 138;
(xix) the amino acid sequence that is at least 90% identical to SEQ ID NO: 377, or
(xx) the amino acid sequence that is at least 90% identical to SEQ ID NO: 379.

82. The molecule of claim 81, wherein the second polypeptide comprises:

(1) the amino acid sequence of SEQ ID NO: 104;

(i1) the amino acid sequence of SEQ ID NO: 106;

(iii) the amino acid sequence of SEQ ID NO: 108;

(iv) the amino acid sequence of SEQ ID NO: 110;

(v) the amino acid sequence of SEQ ID NO: 209, the amino acid sequence of SEQ ID
NO: 210, and the amino acid sequence of SEQ ID NO: 106;

(vi) the amino acid sequence of SEQ ID NO: 114;

(vii) the amino acid sequence of SEQ ID NO: 116;

(viii) the amino acid sequence of SEQ ID NO: 118;

(ix) the amino acid sequence of SEQ ID NO: 120;

(x) the amino acid sequence of SEQ ID NO: 122;

(x1) the amino acid sequence of SEQ ID NO: 124;

(xii) the amino acid sequence of SEQ ID NO: 126;

(xiii) the amino acid sequence of SEQ ID NO: 128;

(xiv) the amino acid sequence of SEQ ID NO: 130;

(xv) the amino acid sequence of SEQ ID NO: 132;

(xvi) the amino acid sequence of SEQ ID NO: 134;
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(xvii) the amino acid sequence of SEQ ID NO: 136;
(xviii) the amino acid sequence of SEQ ID NO: 138;
(xix) the amino acid sequence of SEQ ID NO: 377; or
(xx) the amino acid sequence of SEQ ID NO: 379.

83. The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 1 and the
amino acid sequence of SEQ ID NO: 107, and the second polypeptide comprises the amino acid
sequence of SEQ ID NO: 108; or

(ii) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 1 and the
amino acid sequence of SEQ ID NO: 108, and the second polypeptide comprises the amino acid

sequence of SEQ ID NO: 107.

84. The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 2 and the
amino acid sequence of SEQ ID NO: 107, and the second polypeptide comprises the amino acid
sequence of SEQ ID NO: 108; or

(i1) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 2 and the
amino acid sequence of SEQ ID NO: 108, and the second polypeptide comprises the amino acid
sequence of SEQ ID NO: 107.

85. The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 3 and the
amino acid sequence of SEQ ID NO: 107, and the second polypeptide comprises the amino acid
sequence of SEQ ID NO: 108; or

(i1) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 3 and the
amino acid sequence of SEQ ID NO: 108, and the second polypeptide comprises the amino acid
sequence of SEQ ID NO: 107.

86. The molecule of any one of claims 1-82, wherein
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(1) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 4 and the
amino acid sequence of SEQ ID NO: 107, and the second polypeptide comprises the amino acid
sequence of SEQ ID NO: 108; or

(i1) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 4 and the
amino acid sequence of SEQ ID NO: 108, and the second polypeptide comprises the amino acid

sequence of SEQ ID NO: 107.

87. The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 5 and the
amino acid sequence of SEQ ID NO: 107, and the second polypeptide comprises the amino acid
sequence of SEQ ID NO: 108; or

(i1) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 5 and the
amino acid sequence of SEQ ID NO: 108, and the second polypeptide comprises the amino acid
sequence of SEQ ID NO: 107.

88. The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 6 and the
amino acid sequence of SEQ ID NO: 107, and the second polypeptide comprises the amino acid
sequence of SEQ ID NO: 108; or

(i1) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 6 and the
amino acid sequence of SEQ ID NO: 108, and the second polypeptide comprises the amino acid
sequence of SEQ ID NO: 107.

89. The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 7 and the
amino acid sequence of SEQ ID NO: 107, and the second polypeptide comprises the amino acid
sequence of SEQ ID NO: 108; or

(i1) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 7 and the
amino acid sequence of SEQ ID NO: 108, and the second polypeptide comprises the amino acid
sequence of SEQ ID NO: 107.
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90. The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 8 and the
amino acid sequence of SEQ ID NO: 107, and the second polypeptide comprises the amino acid
sequence of SEQ ID NO: 108; or

(i1) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 8 and the
amino acid sequence of SEQ ID NO: 108, and the second polypeptide comprises the amino acid

sequence of SEQ ID NO: 107.

91. The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 1 and
SEQ ID NO: 109, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 110; or

(ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 1
and SEQ ID NO: 110, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 109.

92. The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising of SEQ ID NO: 2
and SEQ ID NO: 109, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 110; or

(ii) the first polypeptide comprises an amino acid sequence comprising of SEQ ID NO: 3
and SEQ ID NO: 110, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 109.

93. The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 4 and
SEQ ID NO: 109, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 110; or
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(i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 4
and SEQ ID NO: 110, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 109.

94. The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 5 and
SEQ ID NO: 109, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 110; or

(i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 5
and SEQ ID NO: 110, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 109.

95. The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 6 and
SEQ ID NO: 109, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 110; or

(i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 6
and SEQ ID NO: 110, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 109.

96. The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising of SEQ ID NO: 7
and SEQ ID NO: 109, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 110; or

(i1) the first polypeptide comprises an amino acid sequence comprising of SEQ ID NO: 7
and SEQ ID NO: 110, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 109.

97. The molecule of any one of claims 1-82, wherein
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(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 8 and
SEQ ID NO: 109, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 110; or

(i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 8
and SEQ ID NO: 110, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 109.

98. The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 1 and
SEQ ID NO: 113, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 114; or

(i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 1
and SEQ ID NO: 114, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 113.

99. The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 2 and
SEQ ID NO: 113, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 114; or

(i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 2
and SEQ ID NO: 114, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 113.

100. The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 3 and
SEQ ID NO: 113, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 114; or

(i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 3
and SEQ ID NO: 114, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 113.
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101.  The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 4 and
SEQ ID NO: 113, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 114; or

(i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 4
and SEQ ID NO: 114, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 113.

102.  The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 5 and
SEQ ID NO: 113, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 114; or

(ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 5
and SEQ ID NO: 114, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 113.

103.  The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 6 and
SEQ ID NO: 113, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 114; or

(ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 6
and SEQ ID NO: 114, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 113.

104.  The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 7 and
SEQ ID NO: 113, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 114; or
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(i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 7
and SEQ ID NO: 114, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 113.

105. The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ 1D NO: 8 and
SEQ ID NO: 113, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 114; or

(i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 8
and SEQ ID NO: 114, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 113.

106. The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 1 and
SEQ ID NO: 115, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 116; or

(i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 1
and SEQ ID NO: 116, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 115.

107. The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 2 and
SEQ ID NO: 115, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 116; or

(i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 2
and SEQ ID NO: 116, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 115.

108. The molecule of any one of claims 1-82, wherein
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(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 3 and
SEQ ID NO: 115, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 116; or

(i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 3
and SEQ ID NO: 116, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 115.

109.  The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 4 and
SEQ ID NO: 115, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 116; or

(i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 4
and SEQ ID NO: 116, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 115.

110.  The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 5 and
SEQ ID NO: 115, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 116; or

(i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 5
and SEQ ID NO: 116, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 115.

111.  The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 6 and
SEQ ID NO: 115, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 116; or

(i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 6
and SEQ ID NO: 116, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 115.
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112, The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 7 and
SEQ ID NO: 115, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 116; or

(i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 7
and SEQ ID NO: 116, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 115.

113.  The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 8 and
SEQ ID NO: 115, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 116; or

(ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 8
and SEQ ID NO: 116, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 115.

114.  The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 1 and
SEQ ID NO: 119, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 120; or

(ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 1
and SEQ ID NO: 120, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 119.

115. The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 2 and
SEQ ID NO: 119, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 120; or
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(i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 2
and SEQ ID NO: 120, and the second polypeptide comprises the amino acid sequence of SEQ 1D
NO: 119.

116. The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ 1D NO: 3 and
SEQ ID NO: 119, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 120; or

(i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 3
and SEQ ID NO: 120, and the second polypeptide comprises the amino acid sequence of SEQ 1D
NO: 119.

117.  The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 4 and
SEQ ID NO: 119, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 120; or

(i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 4
and SEQ ID NO: 120, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 119.

118.  The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 5 and
SEQ ID NO: 119, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 120; or

(i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 5
and SEQ ID NO: 120, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 119.

119.  The molecule of any one of claims 1-82, wherein
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(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 6 and
SEQ ID NO: 119, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 120; or

(i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 6
and SEQ ID NO: 120, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 119.

120.  The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 7 and
SEQ ID NO: 119, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 120; or

(i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 7
and SEQ ID NO: 120, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 119.

121.  The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 8 and
SEQ ID NO: 119, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 120; or

(i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 8
and SEQ ID NO: 120, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 119.

122.  The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 1 and
SEQ ID NO: 131, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 132; or

(i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 1
and SEQ ID NO: 132, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 131.
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123, The molecule of any one of claims 1-82, wherein

(i) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 2 and
SEQ ID NO: 131, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 132; or

(i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 3
and SEQ ID NO: 132, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 131.

124.  The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 3 and
SEQ ID NO: 131, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 132; or

(ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 3
and SEQ ID NO: 132, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 131.

125. The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 4 and
SEQ ID NO: 131, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 132; or

(ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 4
and SEQ ID NO: 132, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 131.

126. The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 5 and
SEQ ID NO: 131, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 132; or
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(i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 5
and SEQ ID NO: 132, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 131.

127.  The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ 1D NO: 6 and
SEQ ID NO: 131, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 132; or

(i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 6
and SEQ ID NO: 132, and the second polypeptide comprises the amino acid sequence of SEQ 1D
NO: 131.

128.  The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 7 and
SEQ ID NO: 131, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 132; or

(i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 7
and SEQ ID NO: 132, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 131.

129.  The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 8 and
SEQ ID NO: 131, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 132; or

(i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 8
and SEQ ID NO: 132, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 131.

130. The molecule of any one of claims 1-82, wherein
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(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 1 and
SEQ ID NO: 378, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 379; or

(i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 1
and SEQ ID NO: 379, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 378.

131.  The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 2 and
SEQ ID NO: 378, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 379; or

(i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 2
and SEQ ID NO: 379, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 378.

132, The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 3 and
SEQ ID NO: 378, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 379; or

(i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 3
and SEQ ID NO: 379, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 378.

133.  The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 4 and
SEQ ID NO: 378, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 379; or

(i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 4
and SEQ ID NO: 379, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 378.
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134,  The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 5 and
SEQ ID NO: 378, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 379; or

(i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 5
and SEQ ID NO: 379, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 378.

135.  The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 6 and
SEQ ID NO: 378, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 379; or

(ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 6
and SEQ ID NO: 379, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 378.

136. The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 7 and
SEQ ID NO: 378, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 379; or

(ii) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 7
and SEQ ID NO: 379, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 378.

137.  The molecule of any one of claims 1-82, wherein

(1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 8 and
SEQ ID NO: 378, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 379; or
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(i1) the first polypeptide comprises an amino acid sequence comprising SEQ ID NO: 8
and SEQ ID NO: 379, and the second polypeptide comprises the amino acid sequence of SEQ ID
NO: 378.

138.  The molecule of any one of claims 1-82, wherein the first polypeptide comprises the
amino acid sequence of any one of SEQ ID NOs: 211-217, 225-227, 231-237, 245-247, 318-331,
or 346-359 and the second polypeptide comprises the amino acid sequence of any one of SEQ ID

NOs: 218-224, 228-230, 238-244, 248-250, 332-345, or 360-373.

139.  The molecule of any one of claims 1-82, wherein:

(1) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 211 and the
second polypeptide comprises the amino acid sequence of SEQ ID NO: 218;

(i1) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 212 and the
second polypeptide comprises the amino acid sequence of SEQ ID NO: 219;

(ii1) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 213 and the
second polypeptide comprises the amino acid sequence of SEQ ID NO: 220;

(iv) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 214 and the
second polypeptide comprises the amino acid sequence of SEQ ID NO: 221;

(v) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 215 and the
second polypeptide comprises the amino acid sequence of SEQ ID NO: 222;

(vi) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 216 and the
second polypeptide comprises the amino acid sequence of SEQ ID NO: 223;

(vii) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 217 and
the second polypeptide comprises the amino acid sequence of SEQ ID NO: 224;

(viii) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 225 and
the second polypeptide comprises the amino acid sequence of SEQ ID NO: 228;

(ix) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 226 and the
second polypeptide comprises the amino acid sequence of SEQ ID NO: 229;

(x) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 227 and the
second polypeptide comprises the amino acid sequence of SEQ ID NO: 230;
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(xi) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 231 and the
second polypeptide comprises the amino acid sequence of SEQ ID NO: 238;

(xii) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 232 and
the second polypeptide comprises the amino acid sequence of SEQ ID NO: 239;

(xiii) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 233 and
the second polypeptide comprises the amino acid sequence of SEQ ID NO: 240;

(xiv) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 234 and
the second polypeptide comprises the amino acid sequence of SEQ ID NO: 241,

(xv) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 235 and
the second polypeptide comprises the amino acid sequence of SEQ ID NO: 242;

(xvi) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 236 and
the second polypeptide comprises the amino acid sequence of SEQ ID NO: 243;

(xvii) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 237 and
the second polypeptide comprises the amino acid sequence of SEQ ID NO: 244;

(xviii) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 245 and
the second polypeptide comprises the amino acid sequence of SEQ ID NO: 248;

(xix) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 246 and
the second polypeptide comprises the amino acid sequence of SEQ ID NO: 249;

(xx) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 247 and
the second polypeptide comprises the amino acid sequence of SEQ ID NO: 250;

(xxi) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 318 and
the second polypeptide comprises the amino acid sequence of SEQ ID NO: 332;

(xxi) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 319 and
the second polypeptide comprises the amino acid sequence of SEQ ID NO: 333

(xxii) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 320 and
the second polypeptide comprises the amino acid sequence of SEQ ID NO: 334;

(xxiii) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 321 and
the second polypeptide comprises the amino acid sequence of SEQ ID NO: 335;

(xxiv) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 322 and
the second polypeptide comprises the amino acid sequence of SEQ ID NO: 336;
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(xxv) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 323 and
the second polypeptide comprises the amino acid sequence of SEQ ID NO: 337,

(xxvi) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 324 and
the second polypeptide comprises the amino acid sequence of SEQ ID NO: 338;

(xxvii) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 325 and
the second polypeptide comprises the amino acid sequence of SEQ ID NO: 339;

(xxviii) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 326 and
the second polypeptide comprises the amino acid sequence of SEQ ID NO: 340;

(xxix) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 327 and
the second polypeptide comprises the amino acid sequence of SEQ ID NO: 341;

(xxx) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 329 and
the second polypeptide comprises the amino acid sequence of SEQ ID NO: 343;

(xxxi) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 330 and
the second polypeptide comprises the amino acid sequence of SEQ ID NO: 344;

(xxxii) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 331 and
the second polypeptide comprises the amino acid sequence of SEQ ID NO: 345;

(xxxiii) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 346 and
the second polypeptide comprises the amino acid sequence of SEQ ID NO: 360;

(xxxiv) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 347 and
the second polypeptide comprises the amino acid sequence of SEQ ID NO: 361;

(xxxv) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 348 and
the second polypeptide comprises the amino acid sequence of SEQ ID NO: 362;

(xxxvi) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 349 and
the second polypeptide comprises the amino acid sequence of SEQ ID NO: 363;

(xxxvii) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 350
and the second polypeptide comprises the amino acid sequence of SEQ ID NO: 364,

(xxxviii) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 351
and the second polypeptide comprises the amino acid sequence of SEQ ID NO: 365,

(xxxix) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 352 and
the second polypeptide comprises the amino acid sequence of SEQ ID NO: 366;
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(x1) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 353 and the
second polypeptide comprises the amino acid sequence of SEQ ID NO: 367,

(x1i) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 350 and
the second polypeptide comprises the amino acid sequence of SEQ ID NO: 368;

(xlii) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 355 and
the second polypeptide comprises the amino acid sequence of SEQ ID NO: 369;

(xliii) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 356 and
the second polypeptide comprises the amino acid sequence of SEQ ID NO: 370;

(x1iv) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 357 and
the second polypeptide comprises the amino acid sequence of SEQ ID NO: 371,

(xIv) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 358 and
the second polypeptide comprises the amino acid sequence of SEQ ID NO: 372; or

(xIvi) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 359 and
the second polypeptide comprises the amino acid sequence of SEQ ID NO: 373.

140.  The molecule of any one of claims 1-139, wherein the molecule further comprises an

antigen-binding domain.

141.  The molecule of claim 140, wherein the antigen-binding domain is covalently linked to

the second Fc domain.

142.  The molecule of claim 141, wherein the C-terminus of the antigen-binding domain is

covalently linked to the N-terminus of the second Fc domain.

143. The molecule of claim 141, where in the N-terminus of the antigen-binding domain is

covalently linked to the C-terminus of the second Fc domain.

144.  The molecule of claim 141, wherein the antigen-binding domain is covalently linked to

the first F¢ domain.
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145.  The molecule of claim 144, wherein the C-terminus of the antigen-binding domain is

covalently linked to the N-terminus of the first Fc domain.

146. The molecule of claim 144, wherein the N-terminus of the antigen-binding domain is

covalently linked to the C-terminus of the first Fc domain.

147.  The molecule of any one of claims 140-146, wherein the antigen-binding domain is
selected from the group consisting of a Fab, Fab’, Fab’2, Fab2, Fab3, F(ab’)2, Fd, Fv, sdAb, scFv,
SMIP, diabody, triabody, tetrabody, minibody, nanobody, maxibody, tandab, DVD, BiTe,

TandAb, or any combination thereof.

148.  The molecule of any one of claims 140-147, wherein the antigen-binding domain binds

to an internalizing receptor expressed on the surface of a cell.

149.  The molecule of claim 148, wherein the internalizing receptor is selected from the group

consisting of FcyRIIB, FcRn, ASGPR, CD38, SLAMF7, GPCR5D, and BCMA.

150.  The molecule of claim 149, wherein the internalizing receptor is ASGPR.

151.  The molecule of any one of claims 140-150, wherein the antigen-binding domain

comprises a Fab.

152.  The molecule of claim 151, wherein the Fab comprises an antibody heavy chain
sequence that is at least 90% identical to the amino acid sequence of SEQ ID NO: 209 and an
antibody light chain sequence that is at least 90% identical to the amino acid sequence of SEQ

ID NO: 210.

153.  The molecule of claim 151 or 152, wherein the Fab comprises the antibody heavy chain

sequence of SEQ ID NO: 209 and the antibody light chain sequence of SEQ ID NO: 210.
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154.  The molecule of any one of claims 1-153, wherein the second Fc domain further

comprises a second autoantibody-binding domain.

155.  The molecule of claim 154, wherein the N-terminus of the second F¢ domain is

covalently linked to the C-terminus of the second autoantibody-binding domain.

156.  The molecule of claim 155, wherein the C-terminus of the second Fc domain is

covalently linked to the C-terminus of the second autoantibody-binding domain.

157.  The molecule of any one of claims 154-156, wherein the second autoantibody-binding

domain binds to anti-TSHR autoantibodies.

158.  The molecule of any one of claims 1-157, wherein the molecule is capable of selectively
depleting anti-TSHR autoantibodies that bind to the autoantibody-binding domain when
administered to a subject.

159. The molecule of claim 158, wherein the anti-TSHR autoantibodies that bind to the
autoantibody-binding domain are selectively depleted by uptake into cells and shuttling of the

autoantibodies to the lysosome for degradation.

160.  The molecule of any one of claims 1-159, wherein the second polypeptide does not

comprise an autoantibody-binding domain that binds to anti-TSHR autoantibodies.

161.  Anucleic acid comprising a nucleotide sequence encoding the molecule of any one of

claims 1-160.

162.  Ahost cell containing the nucleic acid of claim 161.

163. A vector comprising the nucleic acid of claim 161.
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164.  The vector of claim 163, wherein the vector comprises a viral vector.

165. The vector of claim 164, wherein the viral vector comprises a retroviral vector, a

lentiviral vector, an adeno-associated viral (AAV) vector, or an adenoviral vector.

166. A pharmaceutical composition comprising the molecule of any one of claims 1-160 or a
nucleic acid encoding the molecule of any one of claims 1-160 and a pharmaceutically

acceptable carrier.

167. A method of making a molecule, the method comprising expressing the nucleic acid of

claim 161 in a host cell, and recovering the molecule.

168. A method of treating a subject suffering from or susceptible to an autoimmune disease,
the method comprising:
administering to the subject a pharmaceutical composition comprising the molecule of

any one of claims 1-160 or a nucleic acid encoding the molecule of any one of claims 1-160.

169. A method of treating a subject suffering from or susceptible to an autoimmune disease,
the method comprising:

administering to the subject a first pharmaceutical composition comprising the molecule
of any one of claims 1-160 or a nucleic acid encoding the molecule of any one of claims 1-160;
and

administering to the subject a second pharmaceutical composition that selectively
depletes plasma cells producing autoantibodies that are targeted by the autoantibody-binding

domain.
170.  The method of claim 168 or 169, wherein the autoimmune disease is Graves’ Disease

(GD), Thyroid Eye Disease, or another autoimmune disease involving anti-TSHR

autoantibodies.
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171.  The method of claim 169, wherein the first pharmaceutical composition is administered

before the second pharmaceutical composition.

172, The method of claim 169, wherein the first pharmaceutical composition is administered

after the second pharmaceutical composition.

173.  The method of claim 169, wherein the first pharmaceutical composition and the second

pharmaceutical composition are co-administered.

174, The method of any one of claims 168-173, wherein the level of anti-TSHR
autoantibodies in the subject or in a biological sample from the subject after administration is

reduced relative to a level before administration.

175.  The method of claim 174, wherein the level of anti-TSHR autoantibodies is reduced by
at least 10%, at least 15%, at least 20%, at least 25%, at least 30%, at least 35%, at least 40%, at
least 45%, at least 50%, at least 55%, at least 60%, at least 65%, at least 70%, at least 75%, at
least 80%, at least 85%, at least 90%, at least 95%, or at least 99% relative to a level before the

administration.

176. The method of claim 174 or 175, wherein the reduced level of anti-TSHR autoantibodies

is sustained over time.

177.  The method of claim 176, wherein a sustained period of time comprises at least 1 day, 2
days, 3 days, 4 days, 5 days, 6 days, 1 week, 2 weeks, 3 weeks, 4 weeks, 5 weeks, 6 weeks, 7

weeks, 8 weeks, 10 weeks, 12 weeks, or longer.

178.  The method of any one of claims 168-177, wherein the pharmaceutical composition is

administered intravenously, intramuscularly, or subcutaneously to the subject.

179.  The method of any one of claims 168-178, wherein the subject is a human.
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180. A method of selectively depleting anti-TSHR autoantibodies in a subject, the method
comprising administering to the subject a pharmaceutical composition comprising the molecule

of any one of claims 1-160 or a nucleic acid encoding the molecule of any one of claims 1-160.

181. A method of treating a human subject suffering from or susceptible to Graves’ Disease
(GD), Thyroid Eye Disease, or another autoimmune disease involving anti-TSHR
autoantibodies, the method comprising administering to the subject a pharmaceutical
composition comprising the molecule of any one of claims 1-160 or a nucleic acid encoding the

molecule of any one of claims 1-160.

182. A pharmaceutical composition comprising:

the molecule of any one of claims 1-160 or a nucleic acid encoding the molecule of any
one of claims 1-160;

a molecule that selectively depletes plasma cells producing the autoantibodies that are
targeted by the autoantibody-binding domain, or a nucleic acid encoding the same; and

a pharmaceutically acceptable carrier.

183. A composition for decreasing the titer of anti-TSHR autoantibodies in the blood serum of
a subject in need thereof, the composition comprising:

a plurality of molecules, each molecule comprising (a) a first polypeptide comprising a
first Fc domain and an autoantibody-binding domain that binds to anti-TSHR autoantibodies; and
(b) a second polypeptide comprising a second Fc domain, wherein the first Fc domain and the
second Fc domain form a homodimer or heterodimer of the first polypeptide and the second
polypeptide;

wherein the first and/or second Fc domain comprises one or more mutated amino acid
residues and has increased binding affinity to FcyRIIB relative to a corresponding wild-type Fc
domain, and

wherein, upon administration of the plurality of molecules, the molecules bind to anti-

TSHR autoantibodies to form immune complexes comprising two molecules bound to an anti-
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TSHR autoantibody, and wherein the immune complex binds with higher avidity to FcyRIIB
expressed on the surface of liver sinusoidal endothelial cells (LSECs) and are endocytosed
thereby decreasing the titer of the anti-TSHR autoantibodies in the subject’s blood serum,
wherein the higher avidity is relative to an immune complex comprising two corresponding

molecules with wild-type Fc domains.

184.  The composition of claim 183, wherein the molecules are molecules of any one of

claims 1-160.

185. An immune complex comprising:

(i) an anti-TSHR autoantibody; and

(i1) two molecules, wherein each molecule comprises:

a first polypeptide comprising a first Fc domain, and an autoantibody-binding domain
that binds to the anti-TSHR autoantibody; and

a second polypeptide comprising a second Fc domain;

wherein the first Fc domain and the second Fc domain form a homodimer or heterodimer
of the first polypeptide and the second polypeptide; wherein the first and/or second Fc domain
comprises one or more mutated amino acid residues and has increased binding affinity to
FcyRIIB relative to a corresponding wild-type Fc¢ domain; and

wherein the immune complex has enhanced binding kinetics with FcyRIIB relative to an
immune complex that comprises the anti-TSHR autoantibody bound to two corresponding

molecules with wild-type Fc domains.
186. The immune complex of claim 185, wherein the immune complex has enhanced binding
kinetics with FcyRIIB relative to an immune complex that comprises the anti-TSHR

autoantibody and only a single molecule.

187. The immune complex of claim 185, wherein the immune complex has enhanced binding

kinetics with FcyRIIB relative to the anti-TSHR autoantibody alone.
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188.  The immune complex of any one of claims 185-187, wherein the binding domain of each

of the two molecules is bound to the anti-TSHR autoantibody.

189. The immune complex of any one of claims 185-188, wherein the enhanced binding
kinetics comprise an increase in the rate of association, a decrease in the rate of disassociation,

and/or a change in the equilibrium dissociation constant.

190. The immune complex of any one of claims 185-189, wherein the enhanced binding
kinetics produce an increase in avidity, stability, strength, frequency, and/or duration of the

binding between the immune complex and FcyRIIB.

191. The immune complex of any one of claims 185-190, wherein the first and/or second Fc
domain comprising one or more mutated amino acid residues does not have increased binding
affinity to FcyRI, FcyRITA167H, FcyRIIA167R, FcyRIITA176F, FcyRIITA176V, FcyRIIIB,

and/or FcRn relative to the corresponding wild-type Fc domain.

192. The immune complex of any one of claims 185-191, wherein the first and/or second Fc
domain comprising one or more mutated amino acid residues has decreased binding affinity to
FcyR1, FcyRITA167H, FeyRITA167R, FeyRIITA176F, FcyRIIIA176V, FcyRIIIB, and/or FcRn

relative to the corresponding wild-type Fc domain.

193. The immune complex of any one of claims 185-192, wherein the first and/or second Fc
domain comprising one or more mutated amino acid residues has negligible or no binding
affinity to FcyRI, FcyRIIA167H, FcyRIIA167R, FcyRIITA176F, FcyRIITA176V, FeyRIIIB,

and/or FcRn relative to the corresponding wild-type Fc domain.

194. The immune complex of any one of claims 185-193, wherein the enhanced binding

kinetics comprises at least 10% greater binding affinity of the immune complex to FcyRIIB.
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195. The immune complex of claim 194, wherein the at least 10% greater binding affinity
comprises at least 15%, at least 20%, at least 25%, at least 30%, at least 35%, at least 40%, at

least 45%, or at least 50% or greater binding affinity.
196. The immune complex of claim 194 or 195, wherein the binding affinity comprises
binding affinity to a cell line (e.g., a CHO cell line) overexpressing FcyRIIB measured by flow

cytometry.

197. The immune complex of any one of claims 185-196, wherein the immune complex

preferentially binds to immune cells expressing FcyRIIB over immune cells expressing FcyRIIA.

198. The immune complex of any one of claims 185-197, wherein the immune complex cross-

links FcyRIIB with a B cell receptor on a B cell.

199.  The immune complex of any one of claims 185-198, wherein the molecules are

molecules of any one of claims 1-160.
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