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FUSIONS WITH CDS ANTIGEN BINDING MOLECULES FOR MOBULATING
IMMUNE CELE FUNCTION
CROSS-REFERENCE TO RELATED APPLICATIONS
{0061} This application claims the priority benefit of UK. Provisional Application Nos.
63/105,162, filed October 23, 2020, 63/121,663, filed December 4, 2020; and 63/190,669, filed

May 19, 2021; each of which is hereby incorporated by reference in its entirety.

SUBMISSION OF SEGQUENCE LISTING ON ASCIHE TEXT FILE
[8662] The content of the following submussion on ASCII text file is incorporated herein by
reference n its entivety: a computer readable form (CRF) of the Sequence Listing (file name:

182842000440SEQLIST. TXT, date recorded: October 21, 2021, size: 557,283 bytes).

FIELD
[8663] The present disclosure discloses CDR antigen binding molecules and fusion
polypeptides comprising the CD8 antigen binding molecules for selectively modulating the
function of CD8+ T cells over other immune cells. In addition, the present disclosure also
provides polynucleotides encoding the disclosed antigen binding molecules and fusion
polypeptides, and vectors and host cells comprising such polynocleotides. The present disclosure
further provides methods for producing the antigen binding molecules and fusion polypeptides,

pharmaceutical compositions comprising the same, and uses thereof.

BACKGROUND
[8034] CD8+ T cells expressing alpha beta T cell receptors are a large subset of major
histocompatibility (MHC) class I-restricted T cells that mediate adaptive immunity to various
pathogens and cancers. In addition, they can also be pathogenic and cause disease in certain
autoimmane and inflammatory conditions. Modulating the function of CD8+ T cells, either by
activating their function in the context of mfection and cancer, or by inhibiting therr function in

the context of certain autormmune diseases, can have therapeutic benefits,

{6003] CD8+ T cell activation and differentiation 1s m large part controlled by soluble
mmunomoduiatory proteins such as cytokines. Biological activity of cytokines 1s mediated by
binding {o their respective cytokine receptors on the cell surface, typically with very high

affinity, resuiting in their ability to potently stimulate signal transduction downstream of their
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receptors triggering various cellular processes that regulate immune cell phenotype and function.
Cviokines typically have pleiotropic effects, causing multiple downstream cellular events such as
activation, proliferation, survival, apoptosis, and secretion of other immunomodulatory proteins.
In addition, because their receptors are expressed on multiple immune cell subsets, cytokines act
not only on CH8&+ T cells but also on other immune and non-immune cells that express their

receptors.

6006} For example, interieukin-2 {(1L-2) 1s a cytokine that regulates many lymphocyte
subsets, including alpha beta CD4+ and CD8 T+ cells, and various innate and innate-like
iymphocytes such as NK cells, NK T cells, gamma delta T cells (Tv3) cells, and innate lymphoid
celis (ILCY, 1LCZ, and ILC3 cells).

18047} {L-2 can signal by binding with an intermediate affinity to a receptor complex
consisting of IL-2RB and IL-2Ry subunits ({L-2R Py, mtermediate affinity receptor), both of
which are required and sufficient to trigger downstream signaling in tumune cells. In addition,
1L.-2 binds with high affinity to a receptor complex consisting of 1L-2Rg, IL-2Rp, and IL-2ZRy
subunits (JL-2Rafy, high affinity receptor) (Stauber et al, Proc Natl Acad Sct U 8§ AL 2006 Feb
21, 103(8):2788-93). TL-2Ru expression is restricted to CD4+ Treg cells, activated T
tymphocytes, and ILC2 and ILC3 cells, making these subsets the most sensitive to IL-2
signaling. IL-2RP and TL.-2Ry subunits are shared with another related cytokine, TL-15, and -
2Ry subunit 1s shared among other common gamma chain cytokines (IL-4, IL-7, 1L-9, and 1L~
21). Most innate and innate-like lymphocyies including NK cells, NK T cells, Ty cells, and
ILCH, IRC2, and ILC3 cells express high levels of IL-2RB (ImmGen consortiurm; Heng TS et al,
Immunological Genome Project Consortiom. Nat Immunol. 2008 Oct;9(10):1091-4), which also

makes them sensitive to both IL-2 and {L-15 cytokimes.

{06068] Binding of 1L-2 10 1is receptor induces the phosphoryiation of receptor-associated
Janus kinases, JAK3 and JAK 1, which promote the phosphorylation of STATS transeription
factor (pSTATS) that regulates transcription of many genes n lymphoceytes. 1L-2 signaling in
iymphocytes promotes cell survival, proliferation, and increased effector function, including pro-
mflarmmatory cytokine secretion and cytotoxic function, and in some ¢ases, activation-induced

cell death {reviewed in Ross & Cantrell, Annu Rev Immunol. 2018 Apr 26,36:411-433).
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{0009} CD8+ T cells express CD8, which is a type 1 transmembrane glycoproten found on
the cell surface as a CD8 alpha (CD8a, CD8a) homodimer and CD8 alpha-CD8 beta (CDBS,
CD8b) heterodimer. CD8 dimers interact with the MHC class { molecules on target cells and this
mteraction keeps the TCR closely engaged with MHC during CD8+ T cell activation. The
cytoplasmic tatl of CD8a contains binding sutes for a T cell kinase (Lck) that tutiates signal
transduction downstream of the TCR during T cell activation, while the role of CD8P is thought
to be in increasing the avidity of CD8 binding to MHC class 1 and influencing specificity of the
CD8/MHC/TCR interaction {Bosselut et al, Immunity. 2000 Apr;12(43:409-18). TCR alpha beta-
expressing CD8+ T cells typically express both CD8ab and CD8aa dimers, however high levels
of CD8aa but not CDEab dimers can be found on some nnate lymphocytes such as NK cells,

mucosal-associated invariant T (MAIT) cells, and gamma dehia T cells.

{8016} Accordingly, there 1s a need for antibodies that selectively bind to CD8ab
heterodimers over CD8aa homodimers. These antibodies can be used, e.g., for targeting certain
mmunomodulatory polypeptides, such as IL-2, to CD8ab+ T cells, and limuting their activity on

CD8- immune cells and CDRaa+ imroune cells such as NK cells.

{0911} All references cited heren, including patent apphications, patent publications, and
UmProtKB/Swiss-Prot Accession numbers are herein incorporated by reference in their entirety,
as if each individual reference were specifically and individually indicated to be incorporated by

reference.

BRIEF SUMMARY
[B512] The present disclosure describes, frrer afia, human or humanized antibodies, antigen
binding fragments, and fusion proteins that bind hurman CD8b. In some embodiments, the
human or humanized antibodies, antigen binding fragroents, and fusion proteins bind huroan
CD8b or a human CD8ab heterodimer preferentially over binding to a human CD8aa homodimer
In some embodiments, the human or humanized antibodies, antigen binding fragments, and

fuston protens bind CD8b, CD8ab, or both.

8613} Certain aspects of the present disclosure relate to human or humanized antibodies or
antigen binding fragments thereof. In some embodiments, the antibody or fragment specifically
binds human CD8b and/or human CD8ab with at least 10-fold higher affinity thao its binding to

human CD8a and/or human CD8aa. In some embodiments, the antibody or fragment specifically
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binds the extracellular domain(s} of human CD8b and/or human CD8ab with at least 10-fold
higher affinity than its binding to the extracellular domain{s) of human CD#a and/or human
CD8aa. In some embodiments, the antibody or fragment binds to a cell expressing a human
CD8ab heterodimer on its surface with an EC50 that 15 less than 1000nM. In some
embodiments, the antibody or fragment binds human CD8&+ T cells. In some embodiments, the
antthody or fragment specifically binds human CD8b and/or human CD8ab with at least 10-fold
higher affinuty than its binding to human CD8a and/or human CD8aa expressed on the surface of
an natural killer (NK) cell. In some embodiments, the antibody or fragment specifically binds a
cell expressing human CD8b and/or human CD8ab on tis surface {e.g., a T cell) with at least 10-
fold higher affinity than tts binding to a cell expressing human CD8a and/or human CD8aa on its

surface {e.g., an NK cell}.

[6014] In some embodiments, the antibody or fragment comprises a heavy chain variable
(VH} domain and a light chain variable (VL) domain; wherein the VH domain comprises a
CDR-HI comprising the ammo acid sequence of SEQ ID NO:13, s CDR-H2 comprising the
armnino acid sequence of SEQ 1D NO: 14, and a CDR-H3 comprising the ammo acid sequence of
SEQ 1D NO:15; and wherein the VL domaiv coroprises a CDR-L1 comprising the amino acid
sequence of SEQ 1D NO:16, a CDR-L2 comprising the amino acid sequence of SEQ 1D NO:17,
and a CDR-L3 compnsing the amino acid sequence of SEQ ID NG:18. In some embodiments,
the antibody or fragment comprises a heavy chain variable (VH} domain and a light chain
variable (VL) domain; wherein the VH domain cormprises a CDR-H1 comprising the amino acid
sequence of SEQ 1D NO: ST, a CDR-H2 comprising the amino acid sequence of SECQ ID NO:52,
and a CDR-H3 comprising the aming acid sequence of SEQ ID NGO 15, and wherem the VL
domain comprises a CDR-LI comprising the ammo acid sequence of SEQ 1D NO: 16, a CDR-L2
comprising the amino acid sequence of SEQ ID NO: 17, and a CDR-L3 comprising the amino
acid sequence of SEQ ID NG 18, In some embodiments, the VH domain comprises an amino
actd sequence that is at least 90%, at least 95%, at least 99%, or 100% identical to the sequence
of SEQ 1D N(:62, and wherein the VL domain comprises an amino acid sequence that is at least
90%, at least 95%, at least 99%, or 100% identical to the sequence of SEQ 1D NO:63. In some
embodiments, the antibody or fragment comprises a heavy chain variable (VH} domain and a
light chain variable (VL) domain; wherein the VH domain comprises a CDR-HI comprising the

amino acid sequence of SEQ 1D NG:19, a CDR-HZ comprising the amino acid sequence of SEQ



WO 2022/087458 PCT/US2021/056312

1D NO:20, and a CDR-H3 comprising the amino acid sequence of SEQ ID NG:21; and wherein
the VL domain comprises a CDR-L1 comprising the amino acid sequence of SEQ ID NO:22, a
CDR-L2 comprising the amino acid sequence of SEQ ID N(O:23, and a CDR-L3 comprising the
amino acid sequence of SEQ D NG:24. In some embodiments, the antibody or fragment
comprises a heavy chain variable (VH) domain and a light chain variable (VL) domain; wherein
the VH domaimn comprises a CDR-H1 comprising the amino acid sequence of SEQ 1D NG:53, a
CDR-H? comprising the amino acid sequence of SEQ 1D N(O:52, and a CDR-H3 comprising the
aming acid sequence of SEQ ID NO:Z1; and wherein the VL domain comprises a CDR-L1
comprising the amino acid sequence of SEQ 1D NO:22, a CDR-L2 comprising the amino acid
sequence of SEQ 1D NO:23, and a CDR-L3 comprising the amino acid sequence of SEQ 1D
NG:24. In some embodiments, the VH domain comprises an amino acid sequence that is at least
90%, at least 93%, at least 99%, or 100% identical to the sequence of SEQ 1D NO:64, and
wherein the VL domamn comprises an ammo acid sequence that is at least 90%, at least 95%, at
least 99%, or 100% identical to the sequence of SEQ ID NO:65. In some embodiments, the
anttbody or fragment corprises a heavy chain variable (VH) domain and a hight chain variable
(VL) domain; wherein the VH domain comprises a CDR-H1 comprising the anuno acid
sequence of SEQ 1D NO:2S, a CDR-H2 comprising the amino acid sequence of SEQ ID NO:26,
and a CDR-H3 comprising the anmino acid sequence of SEQ 1D NG:27; and wherein the VL
domain comprises a CDR-LI comprising the amimo acid sequence of SEQ 1D NO:28, a CDR-L.2
comprising the amino acid sequence of SEQ ID NO:29, and a CDR-L3 comprising the amino
acid sequence of SEC ID NG:30. In some embodiments, the antibody or fragment comprises a
heavy chain variable (VH) domain and a light chain variable (VL) domain; wherein the VH
domain comprises a CDR-H1 comprising the amino acid sequence of SEQ ID NO:49, a CDR-H2
comprising the aming acid sequence of SEQ ID NO:52, and a CDR-H3 comprising the amino
acid sequence of SEQ ID NOG:27; and wherein the VL domain comprises a CDR-L1 comprising
the amino acid sequence of SEQ 1D NG:28, a CDR-LZ comprising the amino acid sequence of
SEQ 1D NO:29, and a CDR-L3 comprising the amino acid sequence of SEQ 1D NO:30. In some
embodiments, the VH domain comprises an amino acid sequence that is at least 90%, at least
95%, at least 99%, or 100% identical to the sequence of SEQ 1D NG:66, and wherein the VL
domain comprises an amino acid sequence that 1s at least 90%, at least 95%, at least 99%, or

100% identical to the sequence of SEQ 1D NO:67. In some embodiments, the antibody or
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fragment comprises a heavy chain variable (VH) domain and a light chain variable (VL) domain;
wherein the VH domain comprises a CDR-H1 comprising the amino acid sequence of SEQ ID
N(G:31, a COR-HZ comprising the amino acid sequence of SEQ 1D NO:32, and a COR-H3
comprising the amino acid sequence of SEQ 1D NG:33; and wherein the VL domain comprises a
CDR-LT comprising the amine acid sequence of SEGQ ID NGO:34, a CDR-L2 comprising the
amino acid sequence of SEQ 1D NG:3S, and a CDR-L3 comprising the amino acid sequence of
SEQ ID NG:36. In some embodiments, the antibody or fragment comprises a heavy chain
variable {(VH) domain and a light chain variable (VL) domain; wherein the VH domain
comprises a CDR-H1 comprising the amino acid sequence of SEQ ID NO:54, a CDR-H2
comprising the amino acid sequence of SEQ 1D NG:52, and a CDR-H3 comprising the amino
acid sequence of SEQ 1D N(G:33; and wherein the VL domain comprises a COR-L1 comprising
the amuno acid sequence of SEQ 1D NGO 34, a CDR-L2 comprising the anuno acid sequence of
SEQ ID NG:35, and a CDR-L3 comprising the amino acid sequence of SEQ ID NO:36. Insome
embodiments, the VH domain comprises an amino acid sequence that 1s at least 90%, at least
95%, at least 99%, or 100% wdentical to the sequence of SE(Q ID NG:68, and wherein the VL,
domain comprises an amino acid sequence that is at feast 90%, at least 93%, at least 99%, or
100% identical to the sequence of SEQ ID N(O:69. In some embodiments, the antibody or
fragment comprises a heavy chain variable (VH) domain and a light chain varable (VL) domain;
wherein the VH domain comprises a CBR-HI comprising the amino acid sequence of SEQ 1D
N(:37, a CDR-H2 comprising the amino acid sequence of SEQ 1D NG:38, and a CDR-H3
comprising the ammo acid sequence of SEQ 1D NG:39; and wheremn the VL domain comprises a
CDR-LT comprising the amino acid sequence of SEQ ID NO:40, a CBR-L2 comprising the
amimno acid sequence of SEQ 1D N(O:41, and a CDR-1L.3 comprising the amino acid sequence of
SEQ ID NG:42. In some embodiments, the antibody or fragment comprises a heavy chain
variable {VH) domain and a light chain variable {VL) domain; wherein the VH domain
comprises a CDR-H1 comprising the amino acid sequence of SEQ ID NGS5, a CDR-H2
comprising the amino acid sequence of SEQ 1D NO:56, and a CDR-H3 comprising the amino
acid sequence of SEQ 1D N(G:39; and wherein the VL domain comprises a COR-L1 comprising
the amino acid sequence of SEQ D NG 40, a CDR-L2 comprising the amino acid sequence of
SEQ 1D NG:41, and a CDR-L3 comprising the amuino acid sequence of SEQ ID NO:42. In some

embodiments, the VH domain comprises an aming acid sequence that is at least 90%, at least
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95%, at least 99%, or 100% identical to the sequence of SEQ ID N(O:70, and wherein the VL
domain comprises an amine acid sequence that is at least 90%, at least 95%, at least 99%, or
100% identical to the sequence of SEQ 1D NO:71. In some embodiments, the antibody or
fragment comprises a heavy chain variable (VH) domain and a light chain vanable (VL} domain;
wherein the VH domain comprises a CDR-HI comprising the aming acid sequence of SEQ ID
NO:43, a CDR-H2 comprising the amino acid sequence of SEQ ID NG44, and a CDR-H3
comprising the amino acid sequence of SEQ 1D NO:45; and wherein the VL domain comprises a
CDR-L1 comprising the amino acid sequence of SEQ 1D NO:46, a CDR-L2 comprising the
amino acid sequence of SEQ 1D NO:47, and a CDR-L3 comprising the amino acid sequence of
SEQ ID NG:48. In some embodiments, the antibody or fragment comprises a heavy chain
variable (VH) domain and a light chain variable (VL) domain; wherein the VH domain
comprises a CDR-H1 comprising the amino acid sequence of SEQ 1D NO:55, 3 CDR-H2
comprising the amino acid sequence of SEQ 1D NO:57, and a CDR-H3 comprising the amino
acid sequence of SEQ 1D NG:45; and wheremn the VL domain comprises a CDR-L1 comprising
the armino acid sequence of SEQ 1D NO: 46, a CDR-L2 comprising the amino acid sequence of
SEQ 1D NG:47, and a CDR-L3 comprising the amino acid sequence of SEQ ID NGO48. Insome
embodiments, the VH domain comprises an amine acid sequence that is at least 90%, at least
95%, at least 99%, or 100% identical to the sequence of SEQ 1D NQ:72, and wherein the VL
domain comprises an amine acid sequence that 1s at least 90%, at least 95%, at least 99%, or
100% 1dentical to the sequence of SEQ 1D NO:73. In some embodiments, the antibody or
fragment comprises a heavy chain variable (VH) domain and a light chain vanable (VL) domain;
wherein the VH domain comprises a CDR-HI comprising the amino acid sequence of SEQ ID
NG:1, a CDR-H2 comprising the amino acid sequence of SEQ 1D NO:2, and a CDR-H3
comprising the amino acid sequence of SEQ ID NO:3; and wherein the VL domain comprises a
CDR-L1I comprising the amino acid sequence of SEQ 1D NO:4, a CDR-L2 comprising the amino
acid sequence of SEQ 1D NG:3, and a CDR-L3 comprising the amino acid sequence of SEQ ID
NO:6. In some embodiments, the antibody or fragment comprises a heavy chain variable (VH)
domain and a light cham variable (VL) domain; wherein the VH domain comprises a CDR-H1
comprising the amino acid sequence of SEQ 1D NG:49, a CBR-HZ comprising the amine acid
sequence of SEQ ID NO:50, and a CDR-H3 comprising the aming acid sequence of SEQ ID

NO:3; and wherein the VL domain comprises a CDR-L1 comprising the amino acid sequence of
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SEQ ID NG:4, a CDR-L2 comprising the amino acid sequence of SEQ ID NG:5, and a CDR-1L3
comprising the amino acid sequence of SEQ ID NO:6. In some embodiments, the antibody or
fragment comprises a heavy chain variable (VH) domain and a light chain variable (VL) domain;
wherein the VH domain comprises a COR-H1 comprising the amino acid sequence of SEQ ID
N(O:177, a CDR-H2 comprising the amino acid sequence of SEQ D NO:178, and a CDR-H3
comprising the amino acid sequence of SEQ 1D NG:179; and wherein the VL domain comprises
a COR-L1 comprising the amino acid sequence of SEQ 1D NO:180, a CDR-L2 comprising the
amino acid sequence of SEQ 1D NG 181, and a CDR-L3 comprising the amino acid sequence of
SEQ D NG 182, In some embodiments, the antibody or fragment comprises a heavy chain
variable (VH) domain and a light chain variable (VL) domain; wherein the VH domain
comprises a CDR-H1 comprising the amino acid sequence of SEQ ID NO:183, 3 CDR-H2
comprising the anuno acid sequence of SEQ 1D NO: 184, and a CDR-H3 comprising the anino
acid sequence of SEQ ID NO:179; and wherein the VL domam comprises a CDR-L1 comprising
the anuno acid sequence of SEQ ID NG: 180, a CDR-L2 comprising the amino acid sequence of
SEQ ID NG 181, and a CDR-L3 comprising the anuno acid sequence of SEQ 1D NO:182. In
some embodiments, the VH domain comprises an armino acid sequence that is at least 90%, at
least 95%, at least 99%, or 100% identical to the sequence of SEQ ID N(O: 185, and wherein the
VL domain comprises an amino acid sequence that 1s at least 90%, at least 95%, at least 99%, or

100% 1dentical to the sequence of SEQ ID NG 186.

[8615] In some embodiments, the antibody or fragment comprises a heavy chain variable
{VH) domain and a light chain variable (VL) domain; wherein the VH domain comprises a
CDR-H1 comprising the amino acid sequence of XiX0AIR, wherem X1 s 8, K, G N, R B, T, or
G, and wherein X218 Y, L, H, or F(SEQ ID NO:259), a CDR-H2 comprising the amino acid
sequence of XiXaXsPXaXsKeXrXeXo Y X16QKFX G, wheremn Xa s Gor H, XoisTor F, Xz L,
Nor M Xais GNH SR LorAXsisANHSTFEFoY, XA D oG XisT E K,
V, G or A, XsisAorT, Xois NorK, Xiois Aor N and Xi5 15 Q or T {(SEQ 1D NG:260), and a
CDR-H3 comprising the amino acid sequence of XaXoXsGXIGLFX X7, wherem Xiis Dor A
Xis AGERY KNOQLOoF XssA LP oY XistorL, X51sR A Q orS, Xeis A
or B and X715 B, B, A, or S (SEQ 1D N(O:261); and wherein the VL domain comprises a CDR-
L1 comprising the amino acid sequence of XiXoSXGaX4EXsGXLN, wherein Xhis Ror G, Xo 18 A

o T, QorE XusENT S AKD GRorQ, XsisYorS, and Xeis A or V{SEQID
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N(:262), a CDR-L2 comprising the anuno actd sequence of GXGXaXsLXXs, wherein X1 18 A or
S, X8 T8 E Qor D, G is N, R A E or H, XaisQor A and Xs s Sor D (SEQ D
N(:203), and a CDR-L3 comprising the aming acid sequence of QX XXEXOGPWT, wherein
XiisS,N, B Q A orE XosT LorS, XY, LoorF XasD GTE QA orY, and Xsis
AT R S K, or Y {SEQ ID NO:264). Insome embodiments, the antibody or fragment
comprises a heavy chain variable {VH) domain and a light chain variable (VL) domain; wherein
the VH domain comprises a CDR-H1 comprising the amine acid sequence of SEQ ID NO:225, a
CDR-HZ comprising the amine acid sequence of SEQ ID NQO:226, and a CDR-H3 comprising
the amino acid sequence of SEQ D NO:227; and wherein the VL domain comprises a CDR-L1
comprising the amino acid sequence of SEQ 1D NG 16, a CDR-L2 comprising the amino acid
sequence of SEQ D NO:17, and a CDR-L3 comprising the amino acid sequence of SEQ 1D
NQO:228. In some embodiments, the VH domain comprises an amino acid sequence that is at
least 90%, at least 95%, at least 99%, or 100% identical to the sequence of SEQ 1D NO:245, and
wheremn the VL. domain comprises an amino acid sequence that 1s at least 90%, at least 95%, at
least 99%, or 100% dentical to the sequence of SEQ ID NG 246, In some embodiments, the
antibody or fragroent comprises a heavy chain variable (VH) domain and a light chain variable
(VL) domawn; wherein the VH domain comprises a CDR-HI comprising the amino acid
sequence of SEQ ID N(O:225, a CDR-H2Z comprising the amino acid sequence of SEQ ID
N:232, and a CDR-H3 comprising the amino acid sequence of SE{Q 1D N(G:233; and wherein
the VL domain comprises a CDR-L1 comprising the amino acid sequence of SEQ 1D N(O:234, a
CDR-LZ comprising the anuno acid sequence of SEQ 1D NG:235, and a CDBR-L3 comprising the
amino acid sequence of SEQ 1D NG:236. In some embodiments, the VH domain comprises an
amino acid sequence that 1s at least 90%, at least 95%, at least 99%, or 100% identical o the
sequence of SEG 1D NO:251, and wherein the VL domain comprises an amino acid sequence
that is at least 90%, at least 95%, at least 99%, or 100% identical o the sequence of SEQ 1D
N(:252. In some embodiments, the VH domain comprises the amine acid sequence of SEQ ID
NO:251; and the VL domain comprises the amino acid sequence of SEQ 11 NO:252. In some
embodiments, the antibody or fragment comprises a heavy chain variable (VH) domam and a
fight chain variable (VL) domain; wherein the VH domain comprises a CDR-H1 comprising the
aming acid sequence of SEQ 1D NG: 225, a CDR-H2 comprising the aming acid sequence of

SEQ 1D NQO:232, and a CDR-H3 comprising the amino acid sequence of SEQ 1D NO:233; and
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wherem the VL domain comprises a CDR-L1 comprising the amino acid sequence of SEQ 1D
NO:16, a CDR-LZ comprising the amino acid sequence of SEQ 1D NG:17, and a CDR-L3
comprising the amino acid sequence of SEQ 1D NO:228. In some embodiments, the VH domain
comprises an amino acid sequence that 15 at feast 90%, at least 95%, at least 99%; or 100%
identical to the sequence of SEQ 1D NG:253, and wherein the VL domain comprises an amino
acid sequence that is at least 90%, at least 95%, at least 99%, or 100% 1dentical to the sequence
of SEQ ID NO:254. In some embodiments, the VH domain further comprises a FW-1
comprising the sequence QVOLVQSGAEVKEKPGSSVKVSCKASGGTFS (SEQ 1D NO:274), a
FW-2 comprising the sequence WVRQAPGQGLEWMG (SEQ 1D NO:275), a FW-3 comprising
the sequence RVTITADESTSTAYMELSSLRSEDTAVYYCAR (SEQ 1D NG:276), and/or a
FW-4 comprising the sequence WGQGTLVTVSS (SEQ ID NO:277). In some embodiments,
the VL domain further coroprises a FW-1 comprising the sequence
DIGMTQSPSSLSASVGDRVTITC (SEQ 1D NG:289), a FW-2 comprising the sequence
WYQQEPGKAPKLLIY (SEQ ID NO:290}, a FW-3 comprising the sequence
GVPSRISGSGSGTDFTLTISSLOPEDFATYYC (SEQ ID NOG:291), and/or a FW-4 comprising
the sequence FGGGTRVEIK (SEQ ID NG:292).

8816} In some embodiments, the antibody or fragment comprises a heavy chain variable
{(VH) domain and a hight chain vaniable (VL) domain; wherein the VH domain comprises a
CDR-H1 comprising the amino acid sequence of GXiXoFXaXaXs, wherein Xi1 8 (3, Y, 8, or A,
XisTSGRNoH XS TRHEY,GorP, XssS KGN R D T orG and Xs1s
Y. L, H, or F(SEQ ID NO:265), a CDR-H2 comprising the amino acid sequence of
KiPXoXoXaXs, wherein X1 s LN, oo M 20 s G N H S R Lor AL Xs s AN H S, T F or Y,
Xaeis A, D, or G and Xs1is T, E, K, V, Q, or A (SEQ 13 NO:266}), and a CDR-H3 comprising the
amino acid sequence of KiXoXGGXeXKsLEFXeXy, wherein X11s B or A, X s A, G E R Y, KON,
QL oF XA LP oY Xeslol X515R A Qo8 XesAorD and X718 B, E, A,
or S {SEQ 1D N(O:267); and wherein the VL domain comprises a CDR-L1 comprising the amino
actd sequence of XiXoRGXXGXeEN, wherein X1 1sRor G Xois Aor T, X515 Qor B, Xs 18
ENTS AKDGROQ XsisYorS and Xeis A or V (SEQ I NO:262}, a CDR-L2
comprising the amino acid sequence of GXiXoXGEXaXs, wherein X1 s Aor S, Xa 8T, 8, E, Q,
orD, X3is N, R A E orH, Xais Qor A and Xsis S or D (SEQ 113 NO:263), and a CDR-L3
comprising the amino acid sequence of QX XXX XsPWT, wherein X1 s S, N, 3, Q, A, or E|

10
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Xois T, LoS XY, LoF, XusD GTE QA oY, andXsis AT, R S, K, or Y (SEQ
1D NO:264). In some embodiments, the VH domain comprises a CDR-H1 comprising the aming
acid sequence of SEQ 1D N(:238, a CDR-HZ comprising the amino acid sequence of SEQ D
NG:239, and a CDR-H3 comprising the amino acid sequence of SEQ 1D NG:233; and the VL
domain comprises a CDR-L1 comprising the amino acid sequence of SEQ ID NO:16,a CDR-L2
comprising the amino acid sequence of SEQ ID NG:17, and a CDR-L3 comprising the amino
acid sequence of SEQ ID NG:228. In some embodiments, the VH domain comprises an amimo
acid sequence that s at least 90%, at least 95%, at least 99%, or 100% 1dentical to the sequence
of SEQ 1D NO:245; and wherein the VL domain comprises an amino acid sequence that is at
least 90%, at least 95%, at least 99%, or 100% identical to the sequence of SEQ 1D N(:246. In
some embodiments, the VH domain comprises a CDR-H1 comprising the amino acid sequence
of SEQ 1D N(G:238, a CDR-HZ2 comprising the amino acid sequence of SEQ ID N(O:243, and a
CDR-H3 comprising the anuno acid sequence of SEQ ID NG:233; and the VL dorain comprises
a CDR-L1 comprising the amino acid sequence of SEQ ID N(:234, a CDR-L2 comprising the
amino acid sequence of SEQ ID N(G:2335, and a CDR-L3 comprising the anuno acid sequence of
SEQ 1D NG:236. In some embodunents, the VH domain comprises an amino acid sequence that
15 at least 90%, at least 95%, at least 99%, or 100% identical to the sequence of SEQ ID NO: 251,
and wherein the VL domain comprises an amino acid sequence that is at least 90%, at least 95%,
at least 99%, or 100% identical to the sequence of SE{} ID NO:252. In some embodiments, the
VH domain comprises the ammo acid sequence of SEQ 1D NG:251; and the VL domain
comprises the amine acid sequence of SEQ ID NG:252. In some embodiments, the VH domamn
comprises a CDR-H1 comprising the amino acid sequence of SEQ ID N(:238, a CDR-H2
comprising the amino acid sequence of SEQ 1D NO:243, and a CDR-H3 comprising the amino
acid sequence of SEQ 1D N(O:233; and the VL domain comprises a CDR-L1 comprising the
amino acid sequence of SEQ 1D NG:16, 3 CDR-L2 comprising the amino acid sequence of SEQ
1D NO:17, and 3 CDR-L3 comprising the amino acid sequence of SEQ 1D NO:228. In some
embodiments, the VH domain comprises an amino acid sequence that is at least 90%, at least
95%, at least 99%, or 100% identical to the sequence of SEQ 1D N(:253; and wherein the VL
domatn comprises an aming acid sequence that is at least 90%, at least 95%, at least 99%, or
100% 1dentical to the sequence of SEQ 1D NO:254. In some embodiments, the VH domain
further comprises a FW-1 comprising the sequence QVQLVQSGAEVKEKPGSSVKVSCKAS
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(SEQ 1D NG:278), a FW-2 comprising the sequence AISWVRQAPGOQGLEWMGGE (SEQ ID
NO:279), a FW-3 comprising the sequence
ANYAQKFQGRVTITADESTSTAYMELSSERSEDTAVYYCAR (SEQ 1D NO:280), and/or a
FW-4 comprising the sequence WGQGTLVTVSS (SEQ 1D NO:277). In some embodiments,
the VL domain further comprises a FW-1 comprising the sequence
DIOMTGSPSSLSASVGDRVTITC (SEQ 1D NO:289), a FW-Z comprising the sequence
WYQOKPGKAPKLLLY (SEQ 1D NG:290), a FW-3 comprising the sequence
GVPSRFSGSGSGTDFTLTISSLOPEDFATYYC (SEQ 1D NO:291), and/or a FW-4 comprising
the sequence FGGGTRVEIK (SEQ ID NO:292).

{6017} In some embodiments, the antibody or fragment comprises a heavy chain variable
{(VH) domain and a light chain variable (VL) domain; wherein the VH domain comprises a
CDR-H1 comprising the amino acid sequence of XaYXoMS, wherein Xy 158, D, E A, or Q and
X218 A, G, or T(SEQ ID NGO:268), a CDR-H2 comprising the amino acid sequence of
DPGXGOXETXYADSVEG, wherein Xo s T, N, S, QL E. H R or A, X5 Y, W F, ot H,
X3 A8 QB or T, X GorE, Xsis S or ], and Xe 18 A or G{8EQ ID NO:269), and a CDR-
H3 comprising the amino acid sequence of XiXodGY Xa WX AX DX, wherein Xy 15 8 or 4,
XsNHADLQQY, oR XA NS oG XesA VR E oS, XsisDor §, Xeis B,
N,QES T oorL, Xsis L, For M, and Xs1s L, Y, or V{SEQ ID NG:270) and a VL. domain
comprising a CDR-L1 comprising the amino acid sequence of RASQSVSENLA (SEQID
N(:40), a CDR-L2 comprising the amino acid sequence of GASSRAT (SEQ ID NO:41), and a
CDR-L3 comprising the anmino acid sequence of QOYGSSPPVT (SEQ ID NG:42). In some
embodiments, the antibody or fragment comprises a heavy cham variable (VH) domam and a
fight cham variable (VL) domain; wherein the VH domain comprises a CDR-HI comprising the
amino acid sequence of SEQ 1D NG:229, a CDR-H2 comprising the amino acid sequence of
SEQ 1D N(G:230, and a CDR-H3 comprising the amine acid sequence of SEQ 1D NO:231; and
wheretn the VL domain comprises a CDR-LI comprising the amino acid sequence of SEQ 1D
NG:40, a CDR-L2 comprising the amino acid sequence of SEQ 1D NG:41, and a CDR-L3
comprising the amino acid sequence of SEQ ID N(O:42. In some embodiments, the VH domain
comprises an amino acid sequence that is at feast 90%, at least 95%, at least 99%; or 100%
identical to the sequence of SEQ 1D N(G:247, and wherein the VL domain comprises an aming

acid sequence that s at least 90%, at least 95%, at least 99%, or 100% 1dentical to the sequence
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of SEQ 1D NO:248. In some embodiments, the VH domain comprises an aming acid sequence
that 1s at least 90%, at least 95%, at least 99%, or 100% identical to the sequence of SEQ ID
N(:249, and wherein the VL domain comprises an aniing acid sequence that is at least 90%, at
least 95%, at least 99%, or 100% identical to the sequence of SEQ ID NO:250. Insome
embodiments, the VH domain comprises the amino acid sequence of SEQ 1D NO:249, and
wherein the VL domain comprises the amino acid sequence of SEQ 1D NO:230. Insome
embodiments, the antibody or fragment comprises a heavy chain variable (VH) domain and a
fight chain variable (VL) domain; wherein the VH domain comprises a CDR-HI comprising the
amino acid sequence of SEQ 1D NO:229, a CDR-H2 comprising the amino acid sequence of
SEQ 1D NQG:237, and a CDR-H3 comprising the amino acid sequence of SEQ 1D NO:231; and
wherein the VL domain comprises a CDR-L1 comprising the amino acid sequence of SEQ 1D
NO:40, a CDR-L2 comprising the amino acid sequence of SEQ 1D NO:41, and a CDR-L3
comprising the amino acid sequence of SEQ ID NG:42. In some embodiments, the VH domain
comprises an amino acid sequence that is at least 90%, at least 95%, at least 99%, or 100%
identical to the sequence of SEQ ID N(G:255, and wherein the VL. doroain comprises an amino
acid sequence that is at least 90%, at least 95%, at least 99%, or 100% identical to the sequence
of SEQ ID NO:256. In sorne embodiments, the VH doroain comprises an amino acid sequence
that 15 at least 90%, at least 953%, at least 99%, or 100% identical to the sequence of SEQ ID
NG:257, and wherein the VL domain comprises an amino acid sequence that s at least 90%, at
{east 95%, at least 99%, or 100% identical to the sequence of SEQ 1D NO:258. Insome
embodiments, the VH domam further comprises a FW-1 compnising the sequence
EVOLVESGGGLVQPGGSLRLSCAASGFTFS (SEQ ID NO:281), a FW-2 comprising the
sequence WVRQAPGRKGLEWVS (SEQ ID N(.282), a FW-3 comprising the sequence
RFTISRDNAKNSLYLOMNSLRAEDTAVYYCAR (SEQ 1D NO:283), and/or a FW-4
comprising the sequence WGQGTMVTVSES (SEQ 1D NG:284) or WGOQGTLVTVES (SEQ ID
N{(:285). In some embodiments, the VL domain further comprises a FW-1 comprising the
sequence BEIVLTQSPGTLSLSPGERATLSC (SEQ 1D NO:293), a FW-2 comprising the
sequence WYQQGKPGQAPRLLIV {SEGQ ID N(G:294), a FW-3 comprising the sequence
GIPDRFRSGSGSGTDFTLTISRLEPEDFAVYYC (SEQ 1D NG:295), and/or a FW-4 comprising
the sequence FGQGTKVEIK (SEQ ID NO:296).
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{0018} In some embodiments, the antibody or fragment comprises a heavy chain variable
{VH} domain and a light chain variable (VL) domain; wherein the VH domain comprises a
CDR-H1 comprising the amino acid sequence of GFTFX XY, wherein X118 8, B, E, Q, 8, or A
and X018 8, D, E A, or Q (SEQ 1D NO:271), a CDR-H2 comprising the aming acid sequence of
KXo GXaXs, wherein Xy s TN, S, QE H Ror A, 201 Y, W For H X318 A S, B, E, or
T, Xs1s Gor B, and X5 18 8 or H{SEQ ID NO:272), and a CDR-H3 comprising the amino acid
sequence of XXX GYXaWIHsXeAXDXs, wherem Xy s Sor A, Xo s N, H A D L Q, Y, or R,
XKisANS oG XesAVRE or S, XsDor S, XesD, N, QE S T orL, XysL, F,
or M, and Xg 15 1, Y, or V {SEQ 1D NO:273); and wherein the VL domain comprises a CDR-L1
comprising the amino acid sequence of RASQSVSSNLA (SEQ D NO:40), a CDR-LZ
comprising the amino acid sequence of GASSRAT (SEQ 1D NO:41}, and a CDR-L3 comprising
the amuno acid sequence of QQYGSSPPVT (SEQ ID NG:42). In some eraboduments, the VH
domain comprises a CDR-H1 comprising the anuno acid sequence of SEQ 1D NG:240, a CDR-
H2 comprising the amino acid sequence of SEQ ID NO:241, and a CDR-H3 comprising the
amino acid sequence of SEQ ID N(O:242; and wherein the VL. domain comprises a CDR-L1
comprising the amino acid sequence of SEQ ID N(:40, a CDR-L2 comprising the amino acid
sequence of SEQ 1D NO:41, and a CDR-L3 comprising the amino acid sequence of SEQ 1D
NQO:42. In some embodiments, the VH domain comprises an amino acid sequence that is at least
90%, at least 95%, at least 99%, or 100% identical to the sequence of SEQ ID N{O:247, and
wherem the VL domain comprises an aming acid sequence that 1 at least 90%, at least 95%, at
least 99%, or 100% identical to the sequence of SE{Z 1D NO: 248, In some embodiments, the VH
domain comprises an amino acid sequence that is at least 90%, at least 95%, at least 99%, or
100% 1dentical o the sequence of SEQ 1D NO:249; and wherein the VL domain comprises an
aming acid sequence that is at least 90%, at least 95%, at least 9%, or 100% 1dentical to the
sequence of SEQ 1D NG:250. In some embodiments, the VH domain comprises the aming acid
sequence of SEQ ID NO:249, and wherein the VL domain comprises the aming acid sequence of
SEQ 1D NO:250. In some embodiments, the VH domain comprises a CDR-HI comprising the
amino acid sequence of SEQ 1D NG: 240, a CDR-H2 comprising the aming acid sequence of
SEQ ID NC:244, and a CDR-H3 comprising the aming acid sequence of SEQ 1D NO:242; and
wherein the VL domain comprises a CDR-LI comprising the amino acid sequence of SEQ 1D

NO:40, a CDR-LZ comprising the amino acid sequence of SEQ 1D NO:41, and a CDR-L3
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comprising the amino acid sequence of SEQ I NO:42. In some embodiments, the VH domain
comprises an amino acid sequence that is at feast 90%, at least 95%, at least 99%, or 100%
identical to the sequence of SEQ 1D N(G:255; and wherein the VL domain comprises an aming
acid sequence that s at least 90%, at least 95%, at least 99%, or 100% 1dentical to the sequence
of SEQ ID NO:256. In some embodiments, the VH domain comprises an amino acid sequence
that 1s at least 90%, at least 93%, at least 99%, or 100% identical to the sequence of SEGQ ID
N(:257; and wherein the VL domain comprises an aming acid sequence that s at least 90%, at
least 953%, at least 99%, or 100% identical to the sequence of SEQ ID NO:258. Insome
embodiments, the VH domaim further comprises a FW-1 comprising the sequence
EVQLVESGGGLVQPGGSLRLSCAAS (SEQ D NO:286), a FW-2 comprising the sequence
AMSWYVRGAPGKGLEWVYSDI (SEQ 1D NO:287), a FW-3 comprising the sequence
TAYADSVEGRFTISRDNAKNSLYLOQMNSLRAEDTAVYYCAR (SE(Q 1D N(G:288), and/or a
FW-4 comprising the sequence WGQGTMVTVES (SEQ ID NG 284) or WGOGTLVTVSS
{SEQ 1D NO:285). In some embodunents, the VL domain further comprises a FW-1 comprising
the sequence EIVLTQSPGTLSLSPGERATLSC (SEQ 1D NG:293), a FW-2 comprising the
sequence WYQOKPGOQAPRLLIY (SEQ ID NG:294), a FW-3 comprising the sequence
GIPDRESGSGSGTDFTLTISRLEPEDFAVYYC (SEQ I3 NO:295), and a FW-4 comprising the
sequence FGQGTKVEIK (SEQ ID N(G:296),

{8619} In some embodiments according o any of the embodiments described herein, the

antibody 1s a multispecific antibody {e.g., a bispecific antibody).

{6028} Further provided herein are fusion proteins comprising a first molety comprising the
antibody or fragment of any one of the above embodiments and a second motety comprising a
cytokine, chemokine, or growth factor. In some embodiments, the first motety 15 fused to the
second motety directly or via a linker. In some embodiments, the first moiety comprises a
human or humanized antibody or antigen-binding fragment thereof that specifically binds CD8b
and/or CD&ab, wherein the antibody or fragment comprises a heavy chain variable (VH) domaimn
and a light chain variable (VL) domain, wherein: the VH domain comprises a CDR-H1
comprising the amino acid sequence of SEQ ID NO:13, a CDR-H2 comprising the amino acid
sequence of SEQ 1D NO: 14, and a CDBR-H3 comprising the amino acid sequence of SEQ 1D
MN(:135; and wherein the VL domain comprises a CDR-L1 comprising the amino acid sequence

of SEQ 1D NG 16, a CDR-L2 comprising the amino acid sequence of SEQ 1D NG:17, and a
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CDR-L3 comprising the amino acid sequence of SEG ID NGO 18; the VH domain comprises a
CDR-H1 comprising the amino acid sequence of SEQ ID NO:19, a CDR-H2 comprising the
amino acid sequence of SEQ 1D NO:20, and a CDR-H3 comprising the amino acid sequence of
SEQ ID N 21; and wherein the VL domain comprises a CDR-L1 comprising the aming acid
sequence of SEG I3 NG:22, a CDR-L2 comprising the amino acid sequence of SEQ 1D NO:23,
and a CDR-L3 comprising the amino acid sequence of SEQ 1D NG:24; the VH domain
comprises a CDR-H1 comprising the amino acid sequence of SEQ ID NO:2S, a CDR-H2
comprising the amino acid sequence of SEQ 1D NO:26, and a CDR-H3 comprising the amino
acid sequence of SEQ 1D NG:27; and wherein the VL domain comprises a COR-L1 comprising
the amino acid sequence of SEQ 1D NG:28, a CDR-L2 comprising the amino acid sequence of
SEQ D NG:29, and a CDR-L3 comprising the amino acid sequence of SEQ D NO:30; the VH
domain comprises a CDR-H1 comprising the ammo acid sequence of SEQ ID NG:31, a CDR-H2
comprising the amino acid sequence of SEQ 1D NO:32, and a CDR-H3 comprising the amino
acid sequence of SEQ 1D NG:33; and wheremn the VL domain comprises a CDR-L1 comprising
the armino acid sequence of SEQ 1D NO:34, a CDR-L2 comprising the amino acid sequence of
SEQ 1D NG:35, and a CDR-L3 comprising the amino acid sequence of SEQ ID N(O:36; the VH
domain comprises a CDR-H1 comprising the amino acid sequence of SEQ ID NO:37, a CDR-H2
comprising the anuno acid sequence of SEQ ID N(O:38, and a CDR-H3 comprising the anuno
acid sequence of SEC} ID NG:39, and wherein the VL domamn comprises a CDR-L1 comprising
the amino acid sequence of SEQ 1D NG:40, a CDR-L2 comprising the amino acid sequence of
SEQ ID NG:41, and a CDR-L3 comprising the amino acid sequence of SEQ 1D NG:42; the VH
domain comprises 3 CDR-H1 comprising the ammno acid sequence of SEQ ID N(O:43, a CDR-H2
comprising the amino acid sequence of SEQ 1D NO:44, and a CDR-H3 comprising the amino
acid sequence of SEQ 1D NG:45; and wherein the VL domain comprises a CEBR-L1 comprising
the amino acid sequence of SEQ D NG 406, a CDR-L2 comprising the amino acid sequence of
SEQ 1D NO:47, and a CDR-L3 comprising the amino acid seguence of SEQ ID N(:48; the VH
domain comprises a CDR-H1 comprising the amino acid sequence of SEQ ID NO:1, a CDR-H2
comprising the aming acid sequence of SEQ ID NO:2, and a CDR-H3 comprising the aming acid
sequence of SEQ I NO:3; and wherein the VL domain comprises a CDR-L1 comprising the
amino acid sequence of SEQ 1D NG:4, a CDR-LZ comprising the aming acid sequence of SEQ

1D NO:S, and a CDR-L3 comprising the amino acid sequence of SEQ 1D NO:6; the VH domain
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comprises a CDR-H1 comprising the amino acid sequence of SEQ ID NO:177, 3 CDR-H2
comprising the amino acid sequence of SEQ ID NO:178, and a CDR-H3 comprising the amino
acid sequence of SEQ 1D N(:179; and wherein the VL domain comprises a CDR-L1 comprising
the amino acid sequence of SEQ D NG:180, a CDR-L2 comprising the amino acid sequence of
SEQ ID NG 181, and a CDR-L3 comprising the amino acid sequence of SEQ ID NO:182; the
VH domain comprises a CDR-H1 comprising the amino acid sequence of SEQ 1D NO:225, a
CDR-H? comprising the amino acid sequence of SEQ 1D NG:226, and a CDR-H3 comprising
the amino acid sequence of SEQ ID N(G:227; and wherein the VL domain comprises a CDR-L1
comprising the amino acid sequence of SEQ 1D NQG:16, a CDR-L2Z comprising the amino acid
sequence of SEQ 1D NO:17, and a CDR-L3 comprising the amino acid sequence of SEQ 1D
N(:228; the VH domain comprises a CDR-H1 comprising the amino acid sequence of SEQ 1D
NO:229, a CDR-H2 comprising the amino acid sequence of SEQ 1D NG:230, and a CDR-H3
comprising the ammno acid sequence of SEQ 1D NO:231; and wherein the VL. domain comprises
a CDR-L1 comprising the amino acid sequence of RASQSVSSNLA (SEQ ID NO:40), a CDR-
L2 comprising the amino acid sequence of GASSRAT (SEQ ID N(:41), and a CDR-L3
comprising the amino acid sequence of QUYGSSPPVT (SEQ 1D NO:42); the VH domain
comprises a CDR-H1 comprising the amino acid sequence of SEQ D NG:225, a CDR-H2
comprising the anuno acid sequence of SEQ ID N(O:232, and a CDR-H3 comprising the anmino
acid sequence of SEC ID NG:233; and wherein the VL domain comprises a CBR-L1 comprising
the amino acid sequence of SEQ 1D NG:234, a CDR-L2 comprising the amimo acid sequence of
SEQ ID NG:235, and a CDR-L3 comprising the anino acid sequence of SEQ 1D NO:236; the
VH domaimn comprises a CDR-HT comprising the amino acid sequence of SEQ ID N(:225, a
CDR-H2 comprising the amino acid sequence of SEQ ID N(O:232, and a CDR-H3 comprising
the amino acid sequence of SEQ 113 NO:233; and wherein the VL domain comprises a CDR-L1
comprising the amino acid sequence of SEQ 1D NG:16, a CBR-L2 comprising the amino acid
sequence of SEQ ID NO:17, and a CDR-L3 comprising the aming acid sequence of SEQ 1D
NO:228; or the VH domain comprises a CDR-H1 comprising the amino acid sequence of SEQ
1D NO:229, a CDR-HZ comprising the amino acid sequence of SEQ 1D NO:237, and a CDR-H3
comprising the amino acid sequence of SEQ 1D NG:231, and wherein the VL domain comprises
a CDR-L1 comprising the amino acid sequence of RASGSVSSNLA (8EQ ID NG:40), a CDR-
L2 comprising the amine acid sequence of GASSRAT (SEQ ID NO:41), and a CDR-L3
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comprising the amino acid sequence of GQUYGRSPPVT (REQ ID N(O:42). Insome
embodiments, the first moiety comprises a human or humanized antibody or antigen-binding
fragment thereof that specifically binds CD8b and/or CD&ab, wherein the antibody or fragment
comprises a heavy chain variable {VH) domain and a light chain variable (VL) domain, wherein:
the VH domain comprises a CDR-H1 comprising the amino acid sequence of SEQ ID NG:S1, a
CDR-HZ comprising the amino acid sequence of SEQ 1D NQO:52, and a CDR-H3 comprising the
amino acid sequence of SEQ {D NO: 15, and wherein the VL domain comprises a CDR-L1
comprising the amino acid sequence of SEQ 1D NG 16, a CDR-L2 comprising the amino acid
sequence of SEQ D NO:17, and a CDR-L3 comprising the amino acid sequence of SEQ D
NO:18; the VH domain comprises a CDOR-HI comprising the amino acid sequence of SEQ 1D
N(:53, a CDR-HZ comprising the amino acid sequence of SEQ I NO:532, and a CDR-H3
comprising the amino acid sequence of SEQ ID NO:21, and wherein the VL domain comprises a
CDR-L1I comprising the amino acid sequence of SEQ 1D NO:22, a CDR-L.2 comprising the
amino acid sequence of SEQ ID NG:23, and a CDR-L3 comprisiog the amino acid sequence of
SEQ ID N(G:24; the VH domain comprises a CDR-H1 comprising the amino acid sequence of
SEQ 1D NG:49, a CDOR-H2 comprising the anuno acid sequence of SEQ ID NG:S2, and a CDR-
H3 corprising the amino acid sequence of SEQ 1D NG:27, and wherein the VL domain
comprises a CDR-L1 comprising the amino acid sequence of SEQ 1D N(G:28, a CDR-1.2
comprising the amino acid sequence of SEQ 1D NG:29, and a CDR-L3 comprising the aming
acid sequence of SEQ 1D N(O:30; the VH domain comprises 3 CDR-HI comprising the amino
acid sequence of SEQ ID NG54, a CDR-H2 comprising the amino acid sequence of SEQ 1D
N(:52, and a CDR-H3 comprising the armino acid sequence of SEQ 1D NG:33, and wherein the
VL domam comprises a CDR-L1 comprising the amino acid sequence of SEQ 1D N34, a
CDR-L2 comprising the amino acid sequence of SEQ ID NO:35, and a CDR-L3 comprising the
amino acid sequence of SEQ 1D NG:36; the VH domain comprises a CDR-HI comprising the
amine acid sequence of SEQ ID NO:55, a CDR-H2 comprising the amino acid sequence of SEQ
1D NO: 536, and a CDR-H3 comprising the amino acid sequence of SEQ ID NO:39, and wherein
the VL domain comprises a CDR-L1 comprising the amino acid sequence of SEQ 1D NG:40, a
CDR-LZ comprising the amino acid sequence of SEQ 1D NO:41, and a CDR-L3 comprising the
amino acid sequence of SEQ 1D NG:42; the VH domain comprises a CDR-H1 comprising the

aming acid sequence of SEQ ID NG5S, a CDR-HZ comprising the amino acid sequence of SEQ
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1D NO:57, and a CDR-H3 comprising the amino acid sequence of SEQ 1D NG:45, and wherein
the VL domain comprises a CDR-L1 comprising the amino acid sequence of SEQ ID NO:46, a
CDR-L2 comprising the amino acid sequence of SEQ ID NO:47, and a CDR-L3 comprising the
amino acid sequence of SEQ D N(G:48; the VH domain comprises a CDR-HI comprising the
amino acid sequence of SEQ D NO:49, a CDR-H2 comprising the amine acid sequence of SEQ
1D NO:50, and a CDR-H3 comprising the aming acid sequence of SEQ 1D NO:3, and wherein
the VL domain comprises a CDR-L1 comprising the anunoe acid sequence of SEQ 1D NO4, a
CDR-L2 comprising the amino acid sequence of SEQ 1D NO: 5, and a CDR-L3 comprising the
amino acid sequence of SEQ 1D NO:6; the VH domain comprises a CDR-H1 comprising the
amino acid sequence of SEQ 1D NO:183, a CDR-H2 comprising the amino acid sequence of
SEQ D NG 184, and a COR-H3 comprising the amino acid sequence of SEQ 1D NG:179, and
wherein the VL domain comprises a CDR-L1 comprising the amino acid sequence of SEQ 1D
N(G:180, a CDR-L2 comprising the amino acid sequence of SEQ ID NG 181, and a CDR-L3
comprising the amino acid sequence of SEQ 1D NO:182; the VH domain comprises a CDR-H1
comprising the amino acid sequence of SEQ 1D NG:238, a CDR-H2 comprising the anine acid
sequence of SEQ 1D NO:239, and a CDR-H3 comprising the anuno acid sequence of SEQ ID
N(3:233, and wherein the VL domain comprises a CDR-L1 comprising the amino acid sequence
of SEQ ID NG 16, a CDR-L2 comprising the amino acid sequence of SEQ IDNG:17, and a
CDR-L3 comprising the anuno acid sequence of SEQ 1D NO:228; the VH domain comprises a
CDR-HI comprising the amino acid sequence of SEQ 1D NO:240, a CDR-H2 comprising the
amino acid sequence of SEQ 1D NO:241, and a CDR-H3 comprising the amino acid sequence of
SEQ 1D NO:242, and wherem the VL domain comprises a CDR-LI comprising the ammo acid
sequence of SEQ 1D NO:40, a CDR-L2 comprising the amino acid sequence of SEQ 1D NO:41,
and a CDR-L3 comprising the amino acid sequence of SEQ 1} NG:42; the VH domain
comprises a CDR-H1 comprising the amino acid sequence of SEQ 12 NO:238, a CDR-H2
comprising the amino acid sequence of SEQ ID NO:243, and a CDR-H3 comprising the aming
acid sequence of SEQ ID NO:233, and wherein the VL domain comprises a CDR-L1 comprising
the amino acid sequence of SEQ 1D NO:234, a CDR-L2 comprising the amino acid sequence of
SEQ 1D NO:235, and a CDR-L3 comprising the amino acid sequence of SEQ 1 NO:236; the
VH domain comprises a CDR-HI comprising the aming acid sequence of SEQ ID N(O:238 2
CDR-HZ comprising the aming acid sequence of SEQ 1D NQO:243, and a CDR-H3 comprising
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the amino acid sequence of SEQ 1D N(:233, and wherein the VL domain comprises a CDR-L1
comprising the amino acid sequence of SEQ 1D NO:16, a CDR-L2 comprising the amino acid
sequence of SEQ D NO:17, and a CDR-L3 comprising the amino acid sequence of SEQ 1D
NQG:228; or the VH domain comprises a CDR-H1 comprising the amino acid sequence of SEQ
1D NO:240, a CDR-HZ comprising the amino acid sequence of SEQ 1D NO:244, and a CDR-H3
comprising the anino acid sequence of SEQ 1D N(G:242, and wherein the VL domain comprises
a COR-L1 comprising the amino acid sequence of SEQ 1D NO:40, a CDR-L2 comprising the
amino acid sequence of SEQ 1D NG:41, and a CDR-L3 comprising the amino acid sequence of

SEQ ID NO:42.

{8021} in some embodiments according to any of the embodiments described herein {e.g., a
fusion protein of the present disclosure), the second moiety induces activation of CD8+ T cells.
In some embodiments, the fusion protein induces activation of cells expressing & human CD#8ab
heterodimer with at least 10-fold higher potency than activation of cells expressing a human
CD8aa homodimer. In some embodiments, the fusion protemn induces activation of CDE+ T
cells with at least 10-fold higher potency than activation of NK cells. In some embodiments,
potency of activation is measured by EC30, as assessed by cell proliferation. In some
embodiments, the first moiety comprises two antibody heavy chain polypeptides comprising a

structure according to formula [1], from N-terminus to C-ternunus:

VH-CHI-hinge-CH2-CH3 [
and two antibody light chain polypeptides comprising a structure according to formula [T}, from
N-terminus to C-terminus:

VI1.-CL {11}
wherein VH 1s an antibody heavy chain vartable (VH) domain, wherein CHI 15 an antibody CHI
domain, wherein hinge is an antibody hinge domain, wherein CH2-CH3 is an antibody Fe
domain, wherein VL 13 an antibody hight chain varable (VL) domain, and wherein CL is an
antibody constant light cham domain; and wherem the N-terminus of the second moiety 1s fused
to the C-terminus of one of the two CH3 domains {e.g., via a linker of the present disclosurg). In
some embodiments, the first motety comprises a first antibody heavy chain polypeptide
comprising a structure according to formula [I], from N-terminus to C-terminus:

VH-CHI-hinge-CH2-CH3 [,
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an antibody light chain polypeptide comprising a structure according to formula {H], from N-
terminus to C-terminus:

VL-CL [,
and a second antibody heavy chain polypeptide comprising a siructure according to formula [HI],
from N-terminus to C-terminus:

hinge-CH2-CH3 [H],
wherein VH 1s an antibody heavy chain variable (VH) domain, wherein CH1 is an antibody CH1
domain, wherein hinge is an antibody hinge domain, wherein CH2-CH3 is an antibody Fe
domain, wherein VL 1s an antibody light chain variable (VL) domain, and wherein CL s an
antthody constant light chain domain; and wherein the N-terminus of the second motety 1s fused
to the C-terminus of the CH3 domain of the second antibody heavy chai polypeptide {(e.g., viaa
iinker of the present disclosure). In some erabodiments, the N-terminus of the second moiety
fused to the C-terminus of the CH3 domain of the first antibody heavy chain polypeptide {e.g.,
via a linker of the present disclosure) In some embodiments, the first moiety comprises a first
anttbody heavy chamn polypeptide comprising a structure according to formula {1}, from N-
terminus to C-terminus:

VH-CHI-hinge-CH2-CH3 {f],
an antibody hight chain polypeptide comprising a structure according to formula [T}, from N-
terminus 1o C-termings:

VL-CL {111,
and a second antibody heavy cham polypeptide comprising a structure according to formula [HI],
from N-termunus to C-terminus:

hinge-CH2-CH3 {TH],
wherein VH s an antibody heavy chain variable (VH) domain, wherein CH1 is an antibody CH1
domain, wherein hinge 1s an antibody hinge domain, wherein CH2-CH3 is an antibody Fc
domain, wherein VL 1s an antibody light chain vanable (VL} domain, and wherein CL 15 an
antibody constant Hight chain domain; and wherein the C-terminus of the second moiety is fused
to the N-termines of the linge domain of the second antibody heavy chain polypepiide (e.g., via
a linker of the present disclosure). In some embodiments, the first motety comprises one or two
antibody heavy chain polypeptides and one or two antibody light chain polypeptides. In some

embodiments, the first moiety comprises a single chain antibody or single chain variable
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fragment (scFv). In some embodiments, the first moiety comprises a VHH antibody. In some
embodiments according to any of the embodiments described herein (e.g., the fusion proteins
described above}, VH and VL form an antigen binding site {e. g, that specifically binds CD8%
and/or CD8ab). In some embodiments, the first motety comprises a first antibody heavy chain
polypeptide comprising a structure according to formula 1], from N-terminus to C-terminus:

VH-CHI-hinge-CH2-CH3 {1,
an antibody light chain polypeptide comprising a structure according to formula [I1], from N-
terminus to C-terminus:

VL-CL [,
and a second antibody heavy chain polypeptide comprising a structure according to formula [H1],
from N-terminus to C-terminus:

hinge-CH2-CH3 [HI],
wherein VH 1s the VH domain, wherein CH1 1s an antibody CHI domain, wherein hinge is an
antibody hinge domain, wheremn CH2-CH3 15 an anttbody Fe domain, wherein VL 1s the VL
domain, and wherein CL is an antibody constant light chain domawm; and wherein the N-terminus
of the second moiety 1s fused to the C-terroinus of the CH3 domain of the first antibody heavy
chain polypeptide. In some embodiments, the VH domain of both antibody beavy chain
polypeptides comprises a CDR-HI comprising the amino acid sequence of SEQ 1D NO:13, a
CDR-HZ comprising the amine acid sequence of SEQ ID NGO 14, and a CDR-H3 comprising the
amino acid sequence of SEQ 1D NG: 15, and wherein the VL domain of both antibody light chain
polypeptides comprises a CDR-L1 comprising the amino acid sequence of SEQ 1D NG 16, a
CDR-L.2 comprising the amino acid sequence of SEQ ID N(:17, and a CDR-L3 comprising the
ammno acid sequence of SEQ 1D N(O:18; the VH domain of both antibody heavy chain
polypeptides comprises 8 CBR-H1 comprising the amino acid sequence of SEQ 1D NO:19, a
CDR-HZ comprising the amino acid sequence of SEQ ID N(:20, and a CDR-H3 comprising the
amine acid sequence of SEQ 1D NO:21, and wherein the VL domain of both antibody light chain
polypeptides comprises a CDR-L1 comprising the amino acid sequence of SEQ 1D NG:22, a
CDR-L2 comprising the amino acid sequence of SEQ ID N(O:23, and a CDR-L3 comprising the
amino acid sequence of SEQ 1D NG:24; the VH domain of both antibody heavy chain
polypeptides comprises 8 COR-H1 comprising the amino acid sequence of SEQ 1D NQO:25, a

CDR-H2 comprising the amino acid sequence of SEQ 1D NQO:26, and a CDR-H3 comprising the
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amino acid sequence of SEQ 1D NG:27, and wherein the VL domain of both antibody light chain
polypeptides comprises a CDR-L1 comprising the amino acid sequence of SEQ 1D NO:28, a
CDR-L2 comprising the amino acid sequence of SEQ ID N(O:29, and a CDR-L3 comprising the
amino acid sequence of SEQ 1D NG:30; the VH domain of both antibody heavy chain
polvpeptides comprises a CDR-H1 comprising the amino acid sequence of SEQ 1D NO:31, a
CDR-H2 comprising the amino acid sequence of SEQ 1D NQO:32, and a CDR-H3 comprising the
amino acid sequence of SEQ D NO:33, and wherein the VL domain of both antibody light chain
polypeptides comprises a CDR-L1 comprising the amino acid sequence of SEQ 1D NO:34, a
CDR-L2 comprising the amine acid sequence of SEQ ID NO:3S, and a CDR-L3 comprising the
amino acid sequence of SEQ 1D NG:36; the VH domain of both antibody heavy chain
polypeptides comprises a CDR-H1 comprising the amino acid sequence of SEQ 1D NG:37, a
CDR-H2 coroprising the amno acid sequence of SEQ 1D NO:38, and a CDR-H3 comprising the
amino acid sequence of SEQ 1D NO:39, and wherein the VL domain of both antibody light chain
polypeptides comprises a CBR-L1 comprising the ammno acid sequence of SEQ 1D NO:40, a
CDR-L2 comprising the amino acid sequence of SEQ ID NG:41, and a CDR-L3 comprising the
amine acid sequence of SEQ 1D NG:42; the VH domain of both antibody heavy chain
polypeptides comprises a CDR-HI comprising the amino acid sequence of SEQ ID NO:43, a
CDR-HZ comprising the amino acid sequence of SEQ 1D NO:44, and a CDR-H3 comprising the
amino acid sequence of SEQ ID N(G:45, and wherem the VL domain of both antibody light chain
polypeptides comprises a CBR-L1 comprising the amino acid sequence of SEQ ID N(O:46, a
CDR-L2 comprising the anmino acid sequence of SEQ 1D NO:47, and a CDR-L3 comprising the
amino acid sequence of SEQ 1D NG:48; the VH domain of both antibody heavy chain
polypeptides comprises a CDR-HI comprising the amino acid sequence of SEQ ID NO:1, a
CDR-H2 comprising the amino acid sequence of SEQ 1D NG:2, and a COR-H3 comprising the
amino acid sequence of SEQ 1D NG:3, and wherein the VL domain of both antibody hight chain
polvpeptides comprises a CBR-L1 comprising the amino acid sequence of SEQ ID NO:4, a
CDR-L2 comprising the amino acid sequence of SEQ 1D NO:5, and a CDR-L3 comprising the
amino acid sequence of SEQ 1D NO:6; the VH domain of both antibody heavy chain
polypeptides comprises a CDR-HT comprising the aming acid sequence of SEQ ID NO:177, a
CDR-H2 comprising the amino acid sequence of SEQ 1D NO:178, and a CDR-H3 comprising

the amino acid sequence of SEQ ID NO: 179, and wherein the VL domain of both antibody light
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chain polypeptides comprises a CDR-L1 comprising the amine acid sequence of SEQ 1D
NO:180, a CDR-LZ comprising the amino acid sequence of SEQ 1D NO: 181, and a CDR-L3
comprising the amino acid sequence of SEQ 1D NQO:182; the VH domain of both antibody heavy
chain polvpeptides comprises a CDR-H1 comprising the amino acid sequence of SEQ ID
N(:228, a CDR-H2 comprising the amino acid sequence of SEQ D NO:226, and a CDR-H3
comprising the amino acid sequence of SEQ ID NG: 227, and wherein the VL domain of both
antibody light chain polypeptides comprises a CDR-L1 comprising the aming acid sequence of
SEQ ID NQO: 16, a CDR-L2 comprising the amino acid sequence of SEQ ID NO:17, and a CDR-
L3 comprising the amino acid sequence of SEQ 1D NO:228; the VH domain of both antibody
heavy chain polypeptides comprises a CDR-H1 comprising the amino acid sequence of SEQ 1D
N(:229, a CDR-HZ comprising the amino acid sequence of SEQ [ NO:23¢, and a CDR-H3
comprising the anuno acid sequence of SEQ ID N(O:231, and wherein the VL domain of both
antibody light cham polypeptides comprises a CDR-L1 comprising the amino acid sequence of
SEQ 1D NO:40, a CDR-L2 comprising the amino acid sequence of SEQ 1D NO:41, and a CDR-
L3 comprising the amino acid sequence of SEQ ID NO:42; the VH domamn of both antibody
heavy chain polypeptides comprises a CDR-H1 comprising the amino acid sequence of SEQ ID
N(3:225, a CDR-HZ comprising the amino acid sequence of SEQ ID NG:232, and a CDR-H3
comprising the anmino acid sequence of SEQ ID N 233, and wherein the VL domain of both
antibody light cham polypeptides comprises a CDR-LT comprising the amino acid sequence of
SEQ 1D NG:234, a CDR-L2 comprising the amino acid sequence of SEQ 1D NG:235, and a
CDR-L3 comprising the amino acid sequence of SEQ 1D NG:236; the VH domain of both
antibody heavy chain polypeptides comprises a CDR-HI comprising the amino acid sequence of
SEQ ID NG:225, a CDR-H2 comprising the amino acid sequence of SEQ ID N(:232, and a
CDR-H3 comprising the amino acid sequence of SEQ 1D NG:233, and wherein the VL domain
of both antibody light chain polypeptides comprises a CDR-LT comprising the amino acid
sequence of SEQ ID NO: 16, 2 CDR-L2 comprising the aming acid sequence of SEQ ID NO:17,
and a CDR-L3 comprising the amino acid sequence of SEQ ID N(:228; or the VH domain of
both antibody heavy chain polypeptides comprises a CDR-H1 comprising the amino acid
sequence of SEQ 1D NO:229, a CDR-H2 comprising the amino acid sequence of SEQ 1D
MN{3:237, and a CDR-H3 comprising the amino acid sequence of SEQ 1D N(:231, and wherein

the VL domain of both antibody light chain polypeptides comprises a CDR-L1 comprising the
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amino acid sequence of SEQ 1D NO:40, a CDR-LZ comprising the aming acid sequence of SEQ
1D NO:41, and a CDR-L3 comprising the amino acid sequence of SEQ 1D NO:42. In some
embodiments, the VH domain of both antibody heavy chain polypeptides comprises a CDR-H1
comprising the amino acid sequence of SEQ 1D NO:51, a CDR-HZ comprising the amino acid
sequence of SEQ D NO:52, and a CDR-H3 comprising the amine acid sequence of SEQ ID
NO:15, and wherein the VL domain of both antibody light chain polypeptides comprises a CDR-
L1 comprising the amino acid sequence of SEQ 1D NO:16, a CDR-L2 comprising the amine acid
sequence of SEQ 1D NO:17, and a CDR-L3 comprising the amino acid sequence of SEQ 1D
N(:18; the VH domain of both antibody heavy chain polypeptides comprises a CDR-H1
comprising the amino acid sequence of SEQ I NG:53, a CDR-HZ comprising the amino acid
sequence of SEQ D NO:52, and a CDR-H3 comprising the amine acid sequence of SEQ ID
NO:21, and wherein the VL domain of both antibody light chain polypeptides comprises a CDR-
L1 comprising the amino acid sequence of SEQ 1D NO:22, a CDR-L2 comprising the amino acid
sequence of SEQ ID N(G:23, and a CDR-L3 comprising the anuno acid sequence of SEQ ID
N(3:24; the VH domain of both antibody heavy chain polypeptides comprises a CDR-H1
comprising the amino acid sequence of SEQ D N(O:49, a CDR-H2 comprising the arono acid
sequence of SEQ 1D NO: 52, and a CDR-H3 comprising the amino acid sequence of SEQ ID
NO:27, and wherein the VL domain of both antibody light chain polypeptides comprises a CDR-
1.1 comprising the amino acid sequence of SEQ ID NO:28, a CDR-L2 comprising the amino acid
sequence of SEQ ID N(:29, and a CDR-L3 comprising the amino acid sequence of SEQ ID
NG:30; the VH domain of both antibody heavy chain polypeptides comprises a CDR-H1
comprising the amino acid sequence of SEQ [D NG54, a CDR-HZ comprising the amino acid
sequence of SEQ 1D NO:52, and a CDR-H3 comprising the amino acid sequence of SEQ ID
N33, and wherein the VL domain of both antibody ight chain polypeptides comprises 3 CDR-
L1 comprising the amino acid sequence of SEQ 1D NG:34, 3 CDR-L2 comprising the amino acid
sequence of SEQ ID NO:35) and a CDR-L3 comprising the aming acid sequence of SEQ 1D
NO:36; the VH domain of both antibody heavy chain polypeptides comprises a CDR-H1
comprising the aming acid sequence of SE(Q ID N{O:55, a CDR-H2 comprising the amino acid
sequence of SEQ I3 NO:56, and a CDR-H3 comprising the amino acid sequence of SEQ D
N(:39, and wherein the VL domain of both antibody light chain polypeptides comprises 2 CDR-
L1 comprising the amino acid sequence of SEQ 1D NG:40, a CDR-L2 comprising the amino acid
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sequence of SEG ID NG 41, and a CDR-L3 comprising the amino acid sequence of SEQ 1D
NO:42; the VH domain of both antibody heavy chain polypeptides comprises a CDR-H1
comprising the aming acid sequence of SE(Q ID N(O:55, a CDR-H2 comprising the amino acid
sequence of SEQ I3 NO:57, and a CDR-H3 comprising the amino acid sequence of SEQ ID
N(:48, and wherein the VL domain of both antibody light chain polypeptides comprises a CDR-
L1 comprising the amino acid sequence of SEQ 1D NG:46, a CDR-L2 comprising the amino acid
sequence of SEQ D NO:47, and a CDR-L3 comprising the amino acid sequence of SEQ 1D
NO:48; the VH domain of both antibody heavy chain polypeptides comprises a CDR-H1
comprising the amino acid sequence of SEQ ID NG:49, a CDR-H2 comprising the amino acid
sequence of SEQ 1D NO:50, and a CDR-H3 comprising the amino acid sequence of SEQ ID
NO:3, and wherein the VL domain of both antibody light chain polypeptides comprises a CDR-
L1 comprising the amino acid sequence of SE(Q 1D NG:4, a CDR-L.2 comprising the amino acid
sequence of SEQ ID NG:S, and a CDR-L3 comprising the ammno acid sequence of SEQ 1D
NO:6; the VH domain of both antibody heavy chain polypeptides comprises a CDR-HI
comprising the amino acid sequence of SEQ 1D NG: 183, a CDR-H2 comprising the amine acid
sequence of SEQ ID NO:184, and a CDR-H3 comprising the anuno acid sequence of SEQ ID
NG:179, and wherein the VL domain of both antibody hight chain polypeptides comprises a
CDR-LT comprising the amino acid sequence of SEQ ID NO: 180, a CDR-L2 comprising the
amnoe acid sequence of SEQ 1D NO: 181, and a CDR-L3 comprising the aming acid sequence of
SEQ 1D NO:182; the VH domain of both antibody heavy chain polypeptides comprises a CDR-
Hi comprising the amino acid sequence of SEQ 1D NO:238, a CDR-HZ2 comprising the amino
acid sequence of SEQ ID NO:239, and a CDR-H3 comprising the amino acid sequence of SEQ
ID N{:233, and wherein the VL domain of both antibody light cham polypeptides comprises a
CDR-L1 comprising the amino acid sequence of SEQ ID N(O:16, a CDR-L2 comprising the
amino acid sequence of SEQ 1D NG:17, and a CDR-L3 comprising the amino acid sequence of
SEQ 1D NO:228; the VH domain of both antibody heavy chain polypeptides comprises 3 COR-
H1 comprising the amino acid sequence of SEQ 1D N(G:240, a CDR-HZ comprising the amino
acid sequence of SEQ 1D NG:241, and a CDR-H3 comprising the amino acid sequence of SEQ
1D NO:242, and wherein the VL domain of both antibody light chain polypeptides comprises a
CDR-L1 comprising the amino acid sequence of SEG ID N(O:40, a CDR-L2 comprising the

amino acid sequence of SEQ 1D NG:41, and a CDR-L3 comprising the amino acid sequence of
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SEQ 1D NG:42; the VH domain of both antibody heavy chamn polypeptides comprises a CDR-H1
comprising the amino acid sequence of SEQ 1D NO:238, a CDR-HZ comprising the amino acid
sequence of SEQ D NO:243) and a CDR-H3 comprising the amino acid sequence of SEQ ID
NO:233, and wherein the VL domaim of both antibody hight chain polypeptides comprises a
CDR-LT comprising the amine acid sequence of SEQ ID NO:234, a CDR-L2 comprising the
amino acid sequence of SEQ 1D NG:235, and a CDR-L3 comprising the amino acid sequence of
SEQ 1D NG:236; the VH domain of both antibody heavy chain polypeptides comprises a CDR-
H1 comprising the amino acid sequence of SEQ 1D NO:238, a CDR-HZ comprising the aming
acid sequence of SEQ 1D N(G:243, and a CDR-H3 comprising the amino acid sequence of SEQ
1D NO:233, and wherein the VL domain of both antibody light chain polypeptides comprises a
CDR-LT comprising the amino acid sequence of SEQ ID NO:16, a CDR-L2 comprising the
amine acid sequence of SEQ 1D NGO: 17, and a CDR-L3 comprising the amoino acid sequence of
SEQ ID N(O:228; or the VH domain of both antibody heavy chain polypeptides comprises a
CDR-HI comprising the amino acid sequence of SEQ 1D NG:240, a CDR-H2 comprising the
aroino acid sequence of SEQ ID N(O:244, and a CDR-H3 comprising the amino aciud sequence of
SEQ 13 NG:242, and wherein the VL domam of both antibody light chain polypeptides
comprises a CDR-L1 comprising the amino acid sequence of SEQ 1D NO:40, a CDR-L2
comprising the anmino acid sequence of SEQ ID N(O:41, and a CDR-L3 coruprising the amino
acid sequence of SEC ID NG:42. In some embodiments, the VH domain comprises a CDR-H1
comprising the amino acid sequence of SEQ ID NG 13, a CDR-H2 comprising the amino acid
sequence of SEQ 1D NO: 14, and a CDR-H3 comprising the amimno acid sequence of SEQ 1D
N{(:135, and wherem the VL domamn comprises a CDR-L1 comprising the amino acid sequence
of SEQ 1D NO:16, a CDR-L2 comprising the amino acid sequence of SEQ ID NG:17, and a
CDR-L3 comprising the amino acid sequence of SEQ ID NO:18; the VH domain comprises a
CDR-HI comprising the amino acid sequence of SEQ ID N(O:!19, a CDR-H2 comprising the
amine acid sequence of SEQ 1D NO:20, and a CDR-H3 comprising the amino acid sequence of
SEQ ID NO:21, and wherein the VL domain comprises a CDR-L1 comprising the aming acid
sequence of SEG 1D NG:22, a CDR-L2 comprising the aming acid sequence of SEQ 1D N(:23,
and a CDR-L3 comprising the amino acid sequence of SEQ ID NO:24; the VH domain
comprises a CDR-H1 comprising the amino acid sequence of SEQ ID NO:25 a CDR-H2

comprising the amino acid sequence of SEQ 1D NG:26, and a CDR-H3 comprising the amino
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actd sequence of SEQ 1D NO:27, and wherein the VL domain comprises a CDR-L1 comprising
the amino acid sequence of SEQ D N(O:28, a CDR-L2 comprising the amino acid sequence of
SEQ 1D NG:29, and a CDR-L3 comprising the amino acid sequence of SEQ ID NO:30; the VH
domain comprises a CDR-H1 comprising the amino acid sequence of SEQ ID NO:31, a CDR-H2
comprising the amino acid sequence of SEQ 1D NO:32, and a CDR-H3 comprising the amino
acid sequence of SEQ I NO:33, and wherein the VL domain comprises a CDR-L1 comprising
the amino acid sequence of SEQ 1D NO:34, a CDR-L2 comprising the amino acid sequence of
SEQ ID NQG:35, and a CDR-L3 comprising the amino acid sequence of SEQ D NO:36; the VH
domain comprises 3 CDR-H1 comprising the amino acid sequence of SEQ 1D N(O:37, a CDR-HZ
comprising the amino acid sequence of SEQ 1D NG:38, and a CDR-H3 comprising the amino
acid sequence of SEQ 1D NO:39, and wherein the VL domain comprises a CDR-L1 comprising
the amuno acid sequence of SEQ 1D NGO 40, a CDR-L2 comprising the anuno acid sequence of
SEQ ID NG:41, and a CDR-L3 comprising the amino acid sequence of SEQ ID NO:42; the VH
domain comprises a CDR-H1 comprising the amino acid sequence of SEQ 1D NO:43, a CDR-H2
comprising the amino acid sequence of SEQ 1D NG44, and a CDR-H3 comprising the amino
acid sequence of SEQ I NO:43, and wheren the VL domain comprises a CDR-L1 comprising
the armino acid sequence of SEQ 1D NO: 46, a CDR-L2 comprising the amino acid sequence of
SEQ 13 NG:47, and a CDR-L3 comprising the amino acid sequence of SEQ ID NO:48; the VH
domain comprises a CDR-HI comprising the amine acid sequence of SEQ ID NG, a CDR-H2
comprising the amino acid sequence of SEQ [D NO:2, and a CDR-H3 comprising the amino acid
sequence of SEQ 1D NO:3, and wherein the VL domamn comprises a CDR-L1 comprising the
amino acid sequence of SEQ 1D NG:4, a CDR-L2 comprising the amino acid sequence of SEQ
ID NGS5, and a CDR-L3 comprising the anino acid sequence of SEQ 13 NQG:6; the VH domain
comprises a CDR-H1 comprising the amino acid sequence of SEQ ID NO:177, 3 CDR-HZ
comprising the amino acid sequence of SEQ 1D NO:178, and a CDR-H3 comprising the amino
acid sequence of SEQ 1D NG:179, and wherein the VL domain comprises a CDR-L1 comprising
the amino acid sequence of SEQ D N(O:180, a CDR-L2 comprising the amino acid sequence of
SEQ 1D NG: 181, and a CDR-L3 comprising the aming acid sequence of SEQ ID N(O:182; the
VH domain comprises a COR-H1 comprising the amino acid sequence of SEQ 1D NG:225, a
CDR-H2 comprising the amino acid sequence of SEQ 1D NO:226, and a CDR-H3 comprising

the amino acid sequence of SEQ ID NG:227, and wherein the VL domain comprises a CDR-L1

28



WO 2022/087458 PCT/US2021/056312

comprising the amino acid sequence of SEQ I N(O:16, a CDR-L2 comprising the amino acid
sequence of SEQ 1D NG:17, and a CDBR-L3 comprising the amino acid sequence of SEQ ID
N(:228; the VH domain comprises a CDR-H1 comprising the amino acid sequence of SEQ 1D
NG:229, a CDR-H2 comprising the amino acid sequence of SEQ ID N(G:230, and a CDR-H3
comprising the amino acid sequence of SEQ D NO:231, and wherein the VL domain comprises
a CDR-L1 comprising the anuno acid sequence of SEQ 1D NG:40, a CDR-L2 comprising the
amino acid sequence of SEQ 1D NO:41, and a CDR-L3 comprising the amino acid sequence of
SEQ 1D NO:42; the VH domain comprises a CDR-H1 comprising the amino acid sequence of
SEQ D NG:225, a CDR-HZ comprising the amino acid sequence of SEQ 1D NO:232, and a
CDR-H3 comprising the amino acid sequence of SEQ ID NO:233, and wherein the VL domain
comprises a CDR-L1 comprising the amino acid sequence of SEQ 1D N3:234, a CDR-L2
comprising the anmino acid sequence of SEQ ID NO:235, and a CDR-L3 comprising the amino
acid sequence of SEQ ID NO:236; the VH domain comprises a CDR-H1 comprising the anuno
acid sequence of SEQ 1D NO:225, a CDR-H2 comprising the amino acid sequence of SEQ ID
N3:232, and a CDR-H3 comprising the anuno acid sequence of SEQ ID NG:233, and wherein
the VL domain comaprises a CDR-L1 comprising the amino acid sequence of SEQ ID NO:16, 5
CDR-L2 comprising the amino acid sequence of SEQ D NO:17, and a CDR-L3 comprising the
amine acid sequence of SEQ 1D NG:228; or the VH domain comprises a CDR-H1 comprising
the amino acid sequence of SEQ 1D N(G:229, a CDR-H2 comprising the amino acid sequence of
SEQ 1D NG:237, and a CDR-H3 comprising the amino acid sequence of SEQ 1D N(:231, and
wherein the VL domam comprises a CDR-L1 comprising the amino acid sequence of SEQ ID
N(:40, a CDR-LZ comprising the amino acid sequence of SEQ 1D NO:41, and a CDR-L3

r

comprising the amino acid sequence of SEQ 1D NG:42. In some embodiments, the VH domain
comprises a CDR-H1 comprising the amino acid sequence of SEQ ID NO:51, a CDR-H2
comprising the amino acid sequence of SEQ 1D NO:52, and 3 CDR-H3 comprising the amino
acid sequence of SEQ 1D NG:1 35, and wherein the VL domain comprises a CDR-L1 comprising
the amino acid sequence of SEQ D N(O:16, a CDR-L2 comprising the amino acid sequence of
SEQ 1D NG:17, and a CDR-L3 comprising the amino acid sequence of SEQ ID N(O:18; the VH
domain comprises a CDR-H1 comprising the aming acid sequence of SEQ ID NQ:53, a CDR-H2
comprising the aming acid sequence of SEQ ID N(O:52, and a CDR-H3 comprising the aming

acid sequence of SEQ 1D NO:21, and wherein the VL domain comprises a CDR-L1 comprising
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the amino acid sequence of SEQ 1D NO:22, a CDR-L2 comprising the amino acid sequence of
SEQ ID NO:23, and a CDR-L3 comprising the amino acid sequence of SEQ 1D NO:24; the VH
domain comprises a CDR-H1 comprising the amino acid sequence of SEQ 1D NG:49, a COR-HZ
comprising the amino acid sequence of SEQ 1D NO:52, and a CDR-H3 comprising the amino
acid sequence of SEQ 1D NO:27, and wherein the VL domain comprises a CDR-L1 comprising
the amino acid sequence of SEQ ID NG:28, a CDR-L2 comprising the amino acid sequence of
SEQ D NG:29, and a CDR-L3 comprising the amine acid sequence of SEQ ID NO:30; the VH
domain comprises a CDR-H1 comprising the amino acid sequence of SEQ ID NQO:54, 3 CDR-H2
comprising the amino acid sequence of SEQ 1D NO:52, and a CDR-H3 comprising the amino
acid sequence of SEQ ID NO:33, and wherein the VL domain comprises a CDR-L1 comprising
the amino acid sequence of SEQ D NO:34, a CDR-L2 comprising the amino acid sequence of
SEQ 1D NG:35, and a CDR-L3 comprising the amino acid sequence of SEQ ID NO:36; the VH
domain comprises a CDR-H1 comprising the anuno acid sequence of SEQ ID NG:55, a CDR-H2
comprising the amuno acid sequence of SEQ ID N(O:56, and a CDR-H3 comprising the anuno
acid sequence of SEQ ID NO:39, and wherein the VL domain comprises a CDR-L1 comprising
the amine acid sequence of SEQ 1D NG: 40, a CDR-L2 comprising the anino acid sequence of
SEQ ID NG:41, and a CDR-L3 comprsing the amine acid sequence of SEQ D NG:42; the VH
domain comprises a CDR-H1 comprising the amino acid sequence of SEQ ID NO:55, a CDR-H2
comprising the ammno acid sequence of SEQ 1D NG:57, and a CDR-H3 comprising the amino
acid sequence of SEQ 1D N(:43, and wheren the VL domain comprises a CDR-L1 comprising
the amino acid sequence of SEQ 1D NO:46, a CDR-L2 comprising the amino acid sequence of
SEQ 1D NG:47, and a CDR-L3 comprising the amuno acid sequence of SEQ ID N(48; the VH
domain comprises a CDR-H1 comprising the amino acid sequence of SEQ ID NO:49, a CDR-H2
comprising the aming acid sequence of SEQ ID NG:50, and a CDR-H3 comprising the amino
acid sequence of SEQ ID N3, and wherein the VL domain comprises a CDR-L1 comprising
the amino acid sequence of SEQ 1D NG44, a CDR-L2 comprising the amino acid sequence of
SEQ ID NO:S, and a CDR-L3 comprising the amino acid sequence of SEQ 1D NO:6; the VH
domain comprises a CDR-H1 comprising the amino acid sequence of SEQ 1D N(G:183, a CDR-
H2 comprising the amino acid sequence of SEQ 1D NO: 184, and a CDR-H3 comprising the
amino acid sequence of SEQ 1D NG:179, and wherein the VL domain comprises a CDR-L1

comprising the amino acid sequence of SEQ ID NG: 180, a CDR-L2 comprising the amino acid
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sequence of SEHGQ ID NG 181, and a CDR-L3 comprising the amino acid sequence of SEQ 1D
NO:182; the VH domain comprises a CDR-H1 comprising the amino acid sequence of SEQ ID
MN(:238, a CDR-H2 comprising the amino acid sequence of SEQ 13 NG:239, and a CDR-H3
comprising the amino acid sequence of SEQ 1D NG:233, and wherein the VL domain comprises
a COR-L1 comprising the amino acid sequence of SEQ D NO:16, a CDR-L2 comprising the
amino acid sequence of SEQ 1D NG:17, and a CDR-L3 comprising the amino acid sequence of
SEQ D NG:228; the VH domain comprises a CDR-H1 comprising the amino acid sequence of
SEQ 1D NQG:240, 2 CDR-H2 comprising the anuno acid sequence of SEQ ID N(O:241, and a
CDR-H3 comprising the amino acid sequence of SEQ 1D NG:242, and wherein the VL domain
comprises a CDR-L1 comprising the amino acid sequence of SEQ ID N340, a CDR-L2
comprising the amino acid sequence of SEQ ID NO:41, and a CDR-L3 comprising the amino
acid sequence of SEQ ID NO:42; the VH domain comprises a CDR-H1 comprising the amino
acid sequence of SEQ ID N(O:238, a CDR-H2 comprnising the amino acid sequence of SEQ ID
NG:243, and a CDR-H3 comprising the aromno acid sequence of SEQ 1D N(O:233, and wherein
the VL domain comprises a CDR-L1 comprising the amino acid sequence of SEQ 1D N(:234, a
CDR-LZ comprising the amino acid sequence of SEQ ID NO:235, and a CDR-L3 comprising the
aroino acid sequence of SEQ ID NGO:236; the VH domain comprises a CDR-HI comyprising the
amine acid sequence of SEQ 1D NG: 238, a CDR-H2 comprising the amino acid sequence of
SEQ ID NG:243, and a CDR-H3 comprising the aming acid sequence of SEQ 1D N(O:233, and
wherein the VL domain comprises a CDR-LI comprising the amino acid sequence of SEQ 1D
NO:16, a CDR-L2 comprising the amuno acid sequence of SEQ ID NG 17, and a CDR-L3
comprising the amino acid sequence of SEQ [D NO:228; or the VH domain comprises a CDR-
Hi comprising the amino acid sequence of SEQ 1D NO:240, a CDR-HZ comprising the amino
acid sequence of SEQ 1D NO:244, and a CDR-H3 comprising the amino acid sequence of SEQ
ID NO:242, and wherein the VL domain comprises 3 CDR-L1 comprising the amino acid
sequence of SEQ ID NO:40, 2 CDR-L2 comprising the aming acid sequence of SEQ ID NO:41,
and a CDR-L3 comprising the amino acid sequence of SEQ ID N(O:42. In some embodiments,
the VH domain of both antibody heavy chain polypeptides comprises an amino acid sequence
that is at least 90%, at least 95%, at least 99%, or 100% identical o the sequence of SEQ 1D
N(:62, and wherein the VL domain of both antibody fight chain polypeptides comprises an

amino acid sequence that is at least 90%, at least 95%, at least 99%, or 100% identical to the
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sequence of SEG 1D NO:63; the VH domain of both antibody heavy chain polypeptides
comprises an amino acid sequence that is at feast 90%, at least 95%, at least 99%, or 100%
identical to the sequence of SEQ 1D NO:64, and wherein the VL domain of both antibody fight
chain polypeptides comprises an amine acid sequence that is at least 90%, at least 95%, at least
99%, or 100% 1dentical to the sequence of SEQ 1D NO:65; the VH domain of both antibody
heavy chain polypeptides comprises an amino acid sequence that 1s at least 90%, at least 95%, at
least 99%, or 100% identical to the sequence of SEQ 1D N(O:66, and wherein the VL domain of
both antibody light chain polvpeptides comprises an amino acid sequence that is at least 90%, at
least 95%, at least 99%, or 100% identical to the sequence of SEQ D NO:67; the VH domain of
both antibody heavy chain polypeptides comprises an anmuno acid sequence that 1s at least 90%,
at least 95%, at least 99%, or 100% identical to the sequence of SEQ D NO:68, and wherein the
VL domain of both antibody light chain polypeptides comprises an amino acid sequence that is
at least 90%, at least 93%, at least 99%, or 100% 1dentical to the sequence of SEQ ID NG:69; the
VH domam of both antibody heavy chain polypeptides comprises an amno acid sequence that is
at least 90%, at least 95%, at least 99%, or 100% 1dentical to the sequence of SEQ 1D NG 70,
and wherein the VL domain of both antibody light chain polypeptides comprises an amino acud
sequence that is at least 90%, at least 953%, at least 99%, or 100% 1dentical to the sequence of
SEQ 13 NO:71; the VH domain of both antibody heavy chain polypeptides comprises an anmino
acid sequence that s at least 90%, at least 95%, at least 99%, or 100% identical to the sequence
of SEQ D NO172, and wherein the VL domain of both antibody light chain polypeptides
comprises an amino acid sequence that 1s at feast 90%, at least 95%, at least 99%, or 100%
identical to the sequence of SEQ 1D NO:73; the VH domain of both antibody heavy chain
polypeptides comprises an amino acid sequence that is at least 90%, at least 95%, at least 99%,
or 100% identical to the sequence of SEQ ID N(O:185, and wherein the VL domain of both
antibody Light chain polypeptides comprises an amino acid sequence that s at least 90%, at least
95%, at least 99%, or 100% identical to the sequence of SEQ ID NG 186; the VH domain of
both antibody heavy chain polypeptides comprises an amino acid sequence that 1s at least 90%,
at least 95%, at least 99%, or 100% identical to the sequence of SEQ 1D NO:245, and wherein
the VL domain of both antibody light chain polypeptides comprises an amino acid sequence that
15 at least 90%, at least 95%, at least 99%, or 100% 1deniical to the sequence of SEQ 1D NG:246;

the VH domamn of both antibody heavy chain polypeptides comprises an amino acid sequence
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that 1s at least 90%, at least 95%, at least 99%;, or 100% identical to the sequence of SEQ D
NO:251, and wherein the VL domam of both antibody hight chain polypeptides comprises an
amino acid sequence that is at least 90%, at least 95%, at least 99%, or 100% 1dentical to the
sequence of SEQ [ NO:252; the VH domain comprises the aming acid sequence of SEQ ID
N(:251, and wherein the VL domain comprises the amino acid sequence of SEQ 1D NG:252;
the VH domaimn of both antibody heavy chain polypeptides comprises an amino acid sequence
that 1s at least 90%, at least 95%, at least 99%, or 100% identical 1o the sequence of SEQ 1D
NO:253, and wherein the VL domam of both antibody hight chain polypeptides comprises an
amino acid sequence that is at least 90%, at least 95%, at least 99%, or 100% identical to the
sequence of SEQ 1D NO:254; the VH domain of both antibody heavy chain polypeptides
comprises an amino acid sequence that 1s at least 90%, at least 95%, at least 99%, or 100%
identical to the sequence of SEQ 1D NO:247, and wherein the VL. domain of both antibody hight
chain polypeptides comprises an amino acid sequence that is at least 90%, at least 95%, at least
99%, or 100% identical to the sequence of SEQ ID N(O: 248, the VH domain of both antibody
heavy chain polypeptides comprises an amino acid sequence that is at Jeast 90%, at least 95%, at
feast 99%, or 100% identical to the sequence of SEQ 1D NQ:249, and wheremn the VL domain of
both antibody light chain polypeptides comprises an anuno acid sequence that 15 at least 90%, at
least 93%, at least 99%, or 100% identical to the sequence of SEQ ID NO:250; the VH domain
comprises the anuno acid sequence of SEQ ID N(:249, and wherein the VL. domain comprises
the aming acid sequence of SEQ 1D NO:250; the VH domain of both antibody heavy chain
polypeptides comprises an amino acid sequence that is at least 90%, at least 95%, at least 99%,
or 100% identical to the sequence of SEQ ID N(:255, and wherein the VL domain of both
anttbody light chain polypeptides comprises an anmino acid sequence that s at least 90%, at least
95%, at least 99%, or 100% identical to the sequence of SEQ 1D NG:256; or the VH domain of
both antibody heavy chain polypeptides comprises an amino acid sequence that 1s at least 90%,
at feast 95%, at least 99%, or 100% i1dentical to the sequence of SEQ I NO:257, and wherein
the VL domain of both antibody light chain polypeptides comprises an amino acid sequence that
is at least 90%, at least 95%, at feast 99%, or 100% identical to the sequence of SEQ 1D NO:258.
In some embodiments, the VH domatn comprises an amino acid sequence that is at least 90%, at
least 95%, at least 99%, or 100% identical to the sequence of SEQ 1D NO:62, and wheremn the

VL domain comprises an amino acid sequence that is at least 90%, at least 95%, at least 99%, or
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100% 1dentical to the sequence of SEQ 1D NO:63; the VH domain comprises an aming acid
sequence that is at least 90%, at least 95%, at least 99%, or 100% identical to the sequence of
SEQ 1D NO:64, and wherein the VL domain comprises an aming acid sequence that is at least
90%, at least 95%, at least 99%, or 100% identical to the sequence of SEQ ID NO:65; the VH
domain comprises an amino acid sequence that is at least 90%, at least 95%, at least 99%, or
100% ideniical to the sequence of SEQ 1D NG:66, and wherein the VI domain comprises an
amino acid sequence that is at least 90%, at least 95%, at least 99%, or 100% identical to the
sequence of SEQ 1D NG:67; the VH domain comprises an amino acid sequence that is at least
90%, at least 95%, at least 99%, or 100% identical to the sequence of SEQ 1D NO:6§, and
wherein the VL domain comprises an amino acid sequence that 1s at least 90%, at least 95%, at
least 99%, or 100% identical to the sequence of SEQ 1D N(G:69; the VH domain comprises an
amino acid sequence that s at least 90%, at least 95%, at least 99%, or 100% dentical to the
sequence of SEQ 1D NG 70, and wherein the VL domain comprises an amino acid sequence that
is at least 90%, at least 95%, at least 99%, or 100% identical to the sequence of SEQ I3 NO:71;
the VH domain comprises an antino acid sequence that is at least 90%, at least 93%, at least
99%, or 100% identical to the sequence of SEQ ID NG:72, and wherein the VL. domain
comprises an anuno actd sequence that 15 at feast 90%, at least 95%, at least 99%, or 100%
identical to the sequence of SEQ 1D NO:73; the VH domain comprises an amino acid sequence
that s at least 90%, at least 95%, at least 99%, or 100% identical (o the sequence of SEQ ID
N(:185, and wheren the VL domain corprises an amine acid sequence that s at least 90%, at
least 95%, at least 99%, or 100% identical to the sequence of SEQ ID N{» 186, the VH domamn
comprises an amino acid sequence that 1s at least 90%, at least 95%, at least 99%, or 100%
identical to the sequence of SEQ ID N(G:245, and wherein the VL domain comprises an anino
actd sequence that is at least 90%, at least 95%, at least 99%, or 100% identical to the sequence
of SEQ 1D N{:246; the VH domain comprises an amino acid sequence that 1s at least 90%, at
least 95%, at least 99%, or 100% identical to the sequence of SEQ 1D NO:251, and wherein the
VL domain comprises an amino acid sequence that is at least 90%, at least 95%, at least 99%, or
100% 1dentical to the sequence of SEQ 1D NO:252; the VH domain comprises the amino acid
sequence of SEQ I NO:251, and wherein the VL domain comprises the amino acid sequence of
SEQ 1D NG:252; the VH domain comprises an amino acid sequence that is at least 90%, at least

95%, at least 99%, or 100% identical to the sequence of SEQ 1D NO:253, and wherein the VL
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domain comprises an amine acid sequence that is at least 90%, at least 95%, at least 99%, or
100% identical to the sequence of SEQ ID NO:254; the VH domain comprises an amino acid
sequence that is at least 90%, at least 95%, at least 99%, or 100% identical to the sequence of
SEQ 1D NO:247, and wherein the VL domain comprises an amino acid sequence that is at least
90%, at least 95%, at least 99%, or 100% identical to the sequence of SEQ ID NO:248; the VH
domain comprises an amino acid sequence that is at least 90%, at least 95%, at least 99%, or
100% identical to the sequence of SEQ 11D NO:249, and wherein the VL domain comprises an
amino acid sequence that is at least 90%, at least 95%, at least 99%, or 100% identical to the
sequence of SEQ D NO:250; the VH domain comprises the amino acid sequence of SEQ 1D
NQO:249, and wheremn the VL domain comprises the amino acid sequence of SEQ 1D NO:250;
the VH domain comprises an amino acid sequence that is at least 90%, at least 95%, at least
9%, or 100% identical to the sequence of SEQ ID NO:255, and wherein the VL domain
comprises an amuno actd sequence that 15 at least 90%, at least 93%, at least 99%, or 100%
identical to the sequence of SEQ ID NO:256; or the VH domain comprises an amino acud
sequence that is at least 90%, at least 93%, at least 99%, or 100% identical to the sequence of
SEQ 1D NG:257, and wheremn the VL domain comprises an amino acid sequence that 15 at least
90%, at least 95%, at least 99%, or 100% identical to the sequence of SEQ ID NO:258. In some
embodiments, one or both of the antibody heavy chan polypeptides comprise(s) the following
amino acid substitutions: L2344, L2354, and G237A, numbering according to EU index. In
some embodiments, a first of the antibody heavy chain polypeptides comprises amino acid
substitutions Y349C and T366W, and a second of the antibody heavy chain polypeptides
comprises amino acid substitutions 8354C, T3668, 1.368A and Y407V, numbering according to

FU mndex.

8622} In some embodiments according to any of the embodiments described herein, the
second molety comprises an 1L-2 polypeptide. In some embodiments, the 1L-2 polypeptide 1s a
mutant [L-2 polypeptide comprising one or more mutations refative to a human IL-2 polypeptide
comprising the sequence of
APTSSSTKKTQLOLEHLLLDLGMILNGINNYKNPKELTRMETFKFYMPRKKATELKHLQCL
FEEFLKPLEEVINLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFCOSHSTLT (SEQ [P NO:81). In some embodiments, the mutant IL-2 polypeptide has a

binding affinity to IL-2Ra that is reduced by 50% or more, compared to binding affinity of a
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wild-type [L-2 polypeptide comprising the sequence of SEQ 1D: 81 for IL-2Re. In some
embodiments, the mutant IL-2 polypeptide has a binding affinity to 1L-2R8 that 1s reduced by
50% or more, compared to binding affinity of a wild-type 1L.-2 polypeptide comprising the
sequence of SEQ ID: 81 for IL-2RB; and/or the mutant IL-2 polypeptide has a binding affinity to
T1-2Ry that 1s reduced by 30% or more, compared to binding affinity of a wild-type IL-2
polypeptide comprising the sequence of SEQ 1D &1 for IL-2Ry. In some embodiments, the I1.-2
polypeptide comprises the sequence of SEQ 1D NG:31 with one, two, three, four, or five ammo
actd substitutions relative to SEQ D N8, and wherein the one, two, three, four, or five
substitution(s} comprise substiution{s} at positions of SEQ ID N(: 81 selected from the group
consisting oft Q11, Hi6, 118, 119, D20, Q22, R38, F42, K43, Y45, E62, P65, B6B, V&9, L.72,
D384, SB7, N88, V01,192, T123, Q126, S127, 1129, and S130. In some embodiments, the [L-2
polypeptide comprises the sequence of SEQ ID N(O:81 with one of the following sets of amino
acid substitutions {relative to the sequence of SEG 1D NG:81): R38E and F42A; R38D and
FA2A; F42A and B620; R38A and FA2K: R38E, F42A, and N8SS; R38E, F42A, and NSSA;
R38E, F42A, and N88(G; R38E, F42A, and N88R; R38E, F42A and N8&T,; R38E, F42A, and
NBRD: R38E, F42A, and VO1E; R3RE, F42A, and DS4H: R38E, F4A2A, and D84K: R3ISE, F424,
and D84R; Hi6D, R38F and F4ZA; H16E, R38E and F42A; R38E, F42A and (31268, R38D,
F42A and N88S: R38D, F42A and N88A: R38D, F42A and N88G; R38D, F4ZA and NSSR;
R38D, F42A and N8&T; R38D, F42A and N&8D:; R38D, F42A and VO1E; R38D, F42A, and
DR4H: R38D, F42A, and D84K: R38D, F42A, and D84R; H16D, R38D and F42A; Hi6E, R38D
and F42A; R38D, F42A and Q1268; R38A, F42ZK, and N88S; R38A, F42K and N88A; R3EA,
F42K, and N88G; R38A P42K, and N8SR; R38A, FA2K, and N8ET; R38A, F42K, and N88D;
R38A, F42K, and VOIE; R38A F42K, and D84H; R38A F42K and DR4K; R38A, F42K and
DR4R; H16D, R38A, and F42K; HI6E, R38A, and F42ZK; R38A, F42K, and Q1268; F42A,
E62Q, and N8RS, F4ZA, E62(2, and NE8A; F42A, E620, and NBRG; F42A, E62(), and N8ER;
FA2A, B62Q), and NEBT, F42ZA, B62Q, and N88D), F42A, E62(}, and VY1E; F42A, E62Q, and
D84AH, F42A, BE62Q, and DRIK: FAZA, E62Q, and D84R; HI6D, F42A, and E62Q; HIGE,
F42A, and E62Q; FA42A, E62Q, and Q126S. In some embodiments, the I1-2 polypeptide
comprises the sequence of SEQ I NO:81 with a further aroino acid substitution relative to SEQ
1D NO:81 at position C125. In some embodiments, the [L-2 polypeptide comprises the sequence

of SEQ ID NO:81 with one of the following sets of amino acid substitutions {relative to the
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sequence of SEHGQ 1D NO:81) R38E, F42A and C125A; R38D, FAZA | and CI125A; F42A)
E62G, and C125A; R3BA FA2K and C125A; R38E, F42A, N8BS, and C125A; R38E, F42A,
NSSA, and C125A; R3SE, F42A, N83G, and C125A; R38E, F42A, N8R, and C125A; R3SE,
F42A, N88T, and C125A; R38E, FA2A, N88D, and C125A; R38E, FA2A, VOIE, and (1254,
R3SE, FA2A, DS4H, and C125A; R38E, F42A. DR4K_ and C125A: R38E, F42A. DB4R, and
C125A; H16D, R38E, F42A, and C125A; HIGE, R3SE, F42A, and C125A; R38E, F42A, C125A
and Q1268: R38D, F42A, N88S, and C125A; R38D, F42A, NB8A, and C125A; R3SD, F424,
N8RG, and C125A: R38D, F42A, NSSR, and C125A: R38D, F42A, NSST, and C125A; R38D,
F42A, NSSD, and C125A;R38D, F42A, VOIE, and C125A; R38D, F42A, DR4H. and C125A:
R38D, FA2A, DS4AK, and C125A; R3/D, F42A. D84R, and C125A; HI6D, R3/D, F42A. and
CI125A; HI6E, R38D, F42A and CI125A; R38D, F42A | C12SA, and Q1268; R38A, F42K,
N88S, and C125A; R38A, F42K, N8BG, and C1254; R38A, F42K, N88R, and C1254; R38A,
F42K, N88T, and C12SA; R384, F42K, N88D, and CI125A; R3BA, F42K, NB8A, and C1234;
R3BA, F42K, VOLE, and C125A; R38A, F4A2K, DR4H, and C125A; R38A, F42K, DE4K, and
C125A; R38A, F42K, D4R, and C1254; HI6D, R38A, F42K, and C125A; HI6E, R38A,
F4A2K, and C125A; R38A F42K, C125A and Q1265; F42A, EG2Q, N8BS, and C125A; F42A,
F62Q, N88A, and C125A: F42A, F620, N88G, and C125A: F42A, F62Q, N88R, and C1254,;
F42A, B620Q, N88T, and C125A; FA2A, 620, NS8D, and C125A; FA2A, E620Q, VOIE, and
{1254, F42A, E62Q, and D34H, and Ci25A; F42A, E62Q, and DR4K, and CI25A; F42A,
E620, and DB4R, and C125A; HI6D, F42A, and E62Q, and CI125A; HI6E, F424, E62Q, and
C125A; F42A, B62Q3, C125A and Q1265; F42A, NBBR, and C125A; F42A NBBA, and C1254;
F4A2A, NS8G, and C125A; F42A, NBSR, and C125A; FA2A, N&8T, and C125A; F42A, N88D,
and C125A; F42A, VI1E, and C125A; F42A, DB4H, and C1254; F42A, DB4K, and C1254,
P42A, DS4R, and C125A; H16D, F42ZA, and C125A; H16E, FA2A, and C125A; and F42A,
{1254 and Q1268. In some embodiments, the [L-2 polypeptide comprises the sequence
APTSSSTKKTQLOLEHLLLDL GMILNGINNYKNPKETEML TAKFYMPKKATELKHE QCL
EEFLKPLEEVINLAQSKNFHLRPRDLISAINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSUSTLT (SEQ D NC:80). In some embodiments, the 1L-2 polypeptide comprises the
sequence
APTSSSTKKTQLOLEELLEDEOMILNGINNYEKNPKLTEMLTAKFYMPRKKATELKHLOCL
EEFLKPLEEVINLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNR
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WITFAQSUSTLT (SEQ ID N(G:297). In some embodiments, the IL-Z polypeptide comprises a
sequence selected from the group consisting of SEQ ID Nos: 85-155 and 190-216. In some
embodiments, the IL-2 polypeptide comprises a sequence selected from the group consisting of
SEQ ID Nos: 80, 85-155, 190-216, 297, and 354-383. In some embodiments, the second moisty
comprises a polypeptide that induces signaling via HL2Ry. In some embodiments, the second

motety comprises an IL-21 polypeptide.

{6023} In some embodiments according to any of the embodiments described herein (e.g., a
fuston protein of the present disclosure}, one or both of the antibody Fe domains comprise(s)
human 1g(G1 Fc domains with the following amino acid substitutions: L234A, L235A, (G237A,
and K322A, numbering according to EU index. In some embodiments, one or both of the
anttbody Fe domains do not have a C-terminal lysine. In some embodiments, one or both of the
antibody Fc domains comprise{s}) human IgG1 Fc domains with the following amino acid
substitutions: L234A, 1.235A and G237A, numbering according to EU index. In some
embodiments, one or both of the antibody Fe domains do not have a C-terminal lysine. In some
embodiments, a first of the two Fc domains comprises 3 human 1gG1 Fe domain with aming acid
substitutions Y349C and T360W, and a second of the two Fe domaimn comprises a human lgGl
Fe domain with ammo acid substitutions 8334C, T3668, L368A and Y407V, numbering
according to EU index. In some embodiments, one or both of the antibody Fc domains do not
have a C-terminal lysine. In some embodiments {e.g., a fusion protein of the present
disclosure), the hinker comprises the sequence (GGGS ) xGn (SEQ 1D NO:74), (GGGGSGn
{SEQ ID NO:73), or {GGGGGS)xGn (SEQ ID NG:76), S{(GGGS)xGn (SEQ ID NG:386),
S{GGGGSyxGn (SEQ 1D NO:387y, or S(GGGGGSxGn (SEQ ID NO:388), whereinx=1, 2, 3,
4,5,6,7 8 9,10, 11, or 12, and wherein 0=0, 1, 2 or 3. In some embodunents, the linker
comprises the sequence GGGGSGGGGSGGGES (SEQ ID NG:79) or
SGGGGSGGGGSGGGES (SEQ ID NG:389). In some embodiments {2.g., 1n a fusion protein of
the present disclosure), the linker connects a first motety of the present disclosure (e.g., a human
or humarnized antibody or antigen-binding fragment thereof that specifically binds CD8b and/or
{D38ab) and a second motety of the present disclosure {e.g., an IL-2 polypeptide of the present
disclosure, 1L-21 polypeptide of the present disclosure, or a polypeptide that induces signaling

via IL2R Py of the present disclosure}.
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{0024} In some embodiments, a fusion protein of the present disclosure comprises one or two
light chains comprising the amino acid sequence of SEQ 1D NG: 156, a heavy chain comprising
the amino acid sequence of SEQ 1D NO:157, and a heavy chain comprising the amino acid
sequence of SEQ 1D NG:158. In some embodiments, a fusion protein of the present disclosure
comprises one of two light chains comprising the ammo acid sequence of SEQ 1D NO:136, a
heavy chain comprising the amino acid sequence of SEQ 1D NO:157, and a heavy chain
comprising the amino acid sequence of SEQ ID NO:217. In some embodiments, a fusion protein
of the present disclosure comprises one or two hight chains comprising the amino acid sequence
of SEQ 1D NO:159, a heavy chain comprising the amino acid sequence of SEQ 1D NO:160, and
a heavy chain comprising the amino acid sequence of SEQ I NO:161. In some embodiments, a
fusion protein of the present disclosure comprises one or two lght chains comprising the amino
acid sequence of SEQ ID N(O:1359, a heavy chain comprising the amino acid sequence of SEQ ID
NG 160, and a heavy chain comprising the amino acid sequence of SEQ TD NO:218. In some
embodiments, a fusion protein of the present disclosure comprises one or two light chamns
comprising the amino acid sequence of SEQ 1D NO:162, a beavy chain comprising the amino
acid sequence of SEQ 1D NO:163, and a heavy chain comprising the amino acid sequence of
SEQ ID NG 164, In some embodiments, a fusion protein of the present disclosure comprises
one or two light chains comprising the amino acid sequence of SEQ ID NG: 162, a heavy chain
comprising the amino acid sequence of SEQ 1D NG:163, and a heavy chain comprising the
amino acid sequence of SEQ ID NG:219. In some embodiments, a fusion protein of the present
disclosure comprises one or two hight chains comprising the aming acid sequence of SEQ ID
N{:163, a heavy chain comprising the amino acid sequence of SEQ 1D NG:166, and a heavy
chain comprising the amuno acid sequence of SEQ 1D NG 167, In some embodiments, a fusion
protein of the present disclosure comprises one or two light chains comprising the amino acid
sequence of SEQ 1D NO:165, a heavy chain comprising the amino acid sequence of SEQ D
N 106, and a heavy chain comprising the aming acid sequence of SEQ ID NO:220. In some
embodiments, a fuston protein of the present disclosure comprises ong or two light chains
comprising the amino acid sequence of SEQ 1D NO:168, a heavy chain comprising the amino
acid sequence of SEQ ID NO:169, and a heavy chain comprising the amino acid sequence of
SEQ ID NG:170. in some embodimenis, a fusion protein of the present disclosure comprises

one or two light chains comprising the amino acid sequence of SEQ ID NGO 168, a heavy chamn
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comprising the amino acid sequence of SEQ ID NO:169, and a heavy chain comprising the
amino acid sequence of SEQ ID N(G:221. In some embodiments, a fusion protein of the present
disclosure comprises one or two light chains comprising the amino acid sequence of SEQ 1D
NG:171, a heavy chain comprising the aming acid sequence of SEQ 1D NO:172, and a heavy
chain comprising the amino acid sequence of SEQ ID NG:173. In some embodiments, a fusion
protein of the present disclosure comprises one or two light chains comprising the anuno acid
sequence of SEQ D NO:171, a heavy chain comprising the amine acid sequence of SEQ ID
NO:172, and a heavy chain comprising the amino acid sequence of SEQ D NO:222. In some
embodiments, a fusion protein of the present disclosure comprises one or two light chaing
comprising the amino acid sequence of SEQ 1D NG:174, a heavy chain comprising the amino
acid sequence of SEQ 1D NO:175, and a heavy chain comprising the anmine acid sequence of
SEQ D NG:176. In some embodirnents, a fusion protein of the present disclosure comprises
one or two light chains comprising the ammo acid sequence of SEQ ID N(O:174, a heavy chain
comprising the amuno acid sequence of SEQ ID NO:175, and a heavy chain comprising the
ammno acid sequence of SEQ ID N(O:223. In some embodiments, a fusion protein of the present
disclosure comprises one or two light chains comprising the araino acid sequence of SEQ 1D
N(3:187, a heavy chain comprising the amuno acid sequence of SEQ 1D NO: 188, and a heavy
chain comprising the aromno acid sequence of SEQ ID NO: 189, In some embodiments, a fusion
protein of the present disclosure comprises one or two light chains comprising the amino acid
sequence of SEQ ID N(:187, a heavy chain comprising the amino acid sequence of SEQ ID
NO:188, and & heavy chain comprising the amino acid sequence of SEQ ID NG:224. In some
embodiments, g fusion protein of the present disclosure comprises one or two light chams
comprising the amino acid sequence of SEQ 1D NO:298, a heavy chain comprising the amino
acid sequence of SEQ 1D N(G:299, and a heavy chain comprising the aming acid sequence of
SEQ ID NG:300, In some embodiments, a fusion protein of the present disclosure comprises
one or two light chains comprising the amino acid sequence of SEQ I NO:298, a heavy chamn
comprising the amino acid sequence of SEQ 1D NO:299, and a heavy chain comprising the
amino acid sequence of SEQ 1D NG:301. In some embodiments, a fusion protein of the present
disclosure comprises one or two hight chains comprising the aming acid sequence of SEQ D
N(:302, a heavy chain comprising the aminoe acid sequence of SEQ 1D NG:303, and a heavy

chain comprising the amino acid sequence of SEQ 1D NO:304. In some embodiments, a fusion
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protein of the present disclosure comprises one or two light chains comprising the aming acid
sequence of SEQ 1D NG:302, a heavy chain comprising the amino acid sequence of SEQ 1D
N(:303, and a heavy chain comprising the aming acid sequence of SEQ ID NO:305. Insome
embodiments, a fusion protein of the present disclosure comprises one or two light chains
comprising the amino acid sequence of SEQ 1D NO:306, a heavy chain comprising the amino
acid sequence of SEQ 1D NO:307, and a heavy chain comprising the amino acid sequence of
SEQ ID NG:308. In some embodiments, a fusion protein of the present disclosure comprises
one or two light chains comprising the amino acid sequence of SEQ 1D NG:306, a heavy chain
comprising the amino acid sequence of SEQ ID NO:307, and a heavy chain comprising the
amino acid sequence of SEQ 1D NG:309. In some embodiments, a fusion protein of the present
disclosure comprises one or two light chains comprising the amino acid sequence of SEQ 1D
NO:310, a heavy chain comprising the ammno acid sequence of SEQ I3 NO:311, and a heavy
chain comprising the anmuno acid sequence of SEQ 1D NG:312. Tn some embodiments, a fusion
protein of the present disclosure comprises ove or two light chains comprising the amuno acid
sequence of SEQ 1D NO:310, a heavy chain comprising the amino acid sequence of SEQ ID
NG:311, and a heavy chain comprising the amino acid sequence of SEQ ID NG:313. In some
embodiments, a fusion protein of the present disclosure comprises one or two hght chains
comprising the anmino acid sequence of SEQ ID N(O:314, a heavy chain comprising the anuno
acid sequence of SEC ID NG:315, and a heavy chain comprising the amino acid sequence of
SEQ ID NO:316. In some embodimenis, a fusion protein of the present disclosure comprises
one or two light chains comprising the amimno acid sequence of SEQ ID N(G:314, a heavy chain
comprising the amino acid sequence of SEQ ID NO:315, and a heavy chain comprising the
amino acid sequence of SEQ 1D NO:317. In some embodiments, a fusion protemn of the present
disclosure comprises one or two light chains comprising the amino acid sequence of SEQ 1D
NQ:318, a heavy chain comprising the aming acid sequence of SE(Q ID NO:319, and a heavy
chain comprising the amino acid sequence of SEQ ID N(O:320. In some embodiments, a fusion
protein of the present disclosure comprises one or two light chains comprising the amino acid
sequence of SEQ D N(O:318, a heavy chain comprising the aming acid sequence of SEQ ID
NG:319, and a heavy chain comprising the amino acid sequence of SEQ D NO:321. In some
embodiments, a fusion protein of the present disclosure comprises one or two light chains

comprising the amino acid sequence of SEQ 1D NG:322, a heavy chain comprising the amino
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actd sequence of SEQ 1D N(:323, and a heavy chain comprising the aming acid sequence of
SEQ ID NO:324. In some embodiments, a fusion protein of the present disclosure comprises
one or two light chains comprising the amino acid sequence of SEQ 1D N(O:322, a heavy chain
comprising the amino acid sequence of SEQ 1D NO:323, and a heavy chain comprising the
amino acid sequence of SEQ 113 NO:325. In some embodiments, a fusion protein of the present
disclosure comprises one or two light chains comprising the amino acid sequence of SEQ 1D
N(:326, a heavy chain comprising the amino acid sequence of SEQ 1D N(O:327, and a heavy
chain comprising the amino acid sequence of SEQ D NO:328. In some embodiments, a fusion
protein of the present disclosure comprises one or two light chains comprising the amine acid
sequence of SEQ 1D NO:326, a heavy chain comprising the amino acid sequence of SEQ ID
N(:327, and a heavy chain comprising the amino acid sequence of SEQ 1D NO:329%. Insome
embodiments, a fusion protein of the present disclosure comprises one or two light chains
comprising the amino acid sequence of SEQ 1D NO:330, a heavy chain comprising the amino
acid sequence of SEQ I3 NG:331, and a heavy chain comprising the amino acid sequence of
SEQ ID NG:332. In some embodiments, a fusion protein of the present disclosure comprises
one or two light chains comprising the amino acid sequence of SEQ ID NG:330, a heavy chain
comprising the amino acid sequence of SEQ 1D NG:331, and a heavy chain comprising the
amine acid sequence of SEQ ID NG:333. In some embodiments, a fusion protein of the present
disclosure comprises one or two light chamns comprising the aming acid sequence of SEQ ID
N{:334, a heavy chain comprising the ammno acid sequence of SEQ 1D NG:333, and a heavy
chain comprising the amino acid sequence of SEQ 1D NO:336. In some embodiments, a fusion
protemn of the present disclosure comprises one or two light chains comprising the amino acid
sequence of SEQ 1D NO:334, a heavy chain comprising the amino acid sequence of SEQ ID
N{3:335, and a heavy chain comprising the amino acid sequence of SEQ ID NO:337. Insome
embodiments, a fusion protein of the present disclosure comprises ong or two light chains
comprising the amino acid sequence of SEQ I N(O:338, a heavy chain comprising the amino
acid sequence of SEQ 1D NO:339, and a heavy chain comprising the amino acid sequence of
SEQ 1D NG:340. in some embodimenis, a fusion protein of the present disclosure comprises
one or two light chains comprising the amino acid sequence of SEQ ID N{:338, a heavy chain
comprising the amino acid sequence of SEQ [D N{O:339, and a heavy chain comprising the

amino acid sequence of SEQ 1D NG:341. In some embodiments, a fusion protein of the present
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disclosure comprises one or two light chains comprising the amine acid sequence of SEQ 1D
NO:342, a heavy chain comprising the amino acid sequence of SE(Q ID NO:343, and a heavy
chain comprising the amino acid sequence of SEQ ID NO:344. In some embodiments, a fusion
protein of the present disclosure comprises one or two light chains comprising the amino acid
sequence of SEQ 1D NO:342, a heavy chain comprising the amine acid sequence of SEQ ID
NO:343, and a heavy chain comprising the amino acid sequence of SEQ D NG:345. In some
embodiments, a fusion protein of the present disclosure comprises one or two light chains
comprising the amino acid sequence of SEQ 1D NO:346, a heavy chain comprising the amino
acid sequence of SEQ 1D N(O:347, and a heavy chain comprising the anino acid sequence of
SEQ 1D NO:348. In some embodiments, a fusion protein of the present disclosure comprises
one or two light chains comprising the ammo acid sequence of SEQ D NO:346, a heavy chain
comprising the amino acid sequence of SEQ ID N(O:347, and a heavy chan comprising the
amino acid sequence of SEQ 1D NO:349. In some embodiments, a fusion protein of the present
disclosure comprises one or two light chains comprising the amino acid sequence of SEQ ID
N(3:350, a heavy chain comprising the anuno acid sequence of SEQ ID NO:351, and a heavy
chain comprising the aromo acid sequence of SEQ ID NO:352. In some embodiments, a fusion
protein of the present disclosure comprises one or two light chains one or two light chains
comprising the anmino acid sequence of SEQ ID NG 156, a heavy chain comprising the anuno
acid sequence of SEC ID NG 157, and a heavy chain comprising the amino acid sequence of
SEQ ID NO: 217, In some embodimenis, a fusion protein of the present disclosure comprises
one or two light chains one or two hight chains comprising the amino acid sequence of SEQ ID
N{:159, a heavy chain comprising the amino acid sequence of SEQ 1D NG:160, and a heavy
chain comprising the amuno acid sequence of SEQ 1D NO:218. In some embodiments, a fusion
protein of the present disclosure comprises one or two light chains one or two bight chains
comprising the amino acid sequence of SEQ 1D NO:162, a heavy chain comprising the amino
acid sequence of SEQ 1D NG:163, and a heavy chain comprising the amino acid sequence of
SEQ 1D NO:219. In some embodiments, a fusion protein of the present disclosure comprises
one or two light chains one or two light chains comprising the amino acid sequence of SEQ D
NO:165, a heavy chain comprising the amino acid sequence of SEQ 1D NO: 166, and a heavy
chain comprising the amino acid sequence of SEQ ID NG:220. In some embodiments, a fusion

protein of the present disclosure comprises one or two light chains one or two light chains
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comprising the aming acid sequence of SEQ ID N(O: 168, a heavy chain comprising the amino
acid sequence of SEQ 1D NO:169, and a heavy chain comprising the amino acid sequence of
SEQ 1D NG:221. In some embodimenis, a fusion protein of the present disclosure comprises
onte or two light chains one or two light chains comprising the aming acid sequence of SEGQ ID
N(:171, a heavy chain comprising the amino acid sequence of SEQ ID NGO:172, and a heavy
chain comprising the amino acid sequence of SEQ 1D NO:222 In some embodiments, a fusion
protein of the present disclosure comprises one or two light chains one or two light chains
comprising the amino acid sequence of SEQ 1D NO: 174, a heavy chain comprising the amino
acid sequence of SEQ 1D NO:175, and a heavy chain comprising the anino acid sequence of
SEQ 1D NO:223. In some embodiments, a fusion protein of the present disclosure comprises
one or two light chains one or two light chains comprising the amino acid sequence of SEQ 1D
NO:187, a heavy chain comprising the ammno acid sequence of SEQ I3 NO: 188, and a heavy
chain comprising the anmuno acid sequence of SEQ 1D NG:224. Tn some embodiments, a fusion
protein of the present disclosure comprises one or two light chains one or two light chais
comprising the amino acid sequence of SEQ 1D NO:298, a heavy chain comprising the amino
acid sequence of SEQ 1D NO:299, and a heavy chain comprising the amino acid sequence of
SEQ ID NG:301. In some embodiments, a fusion protein of the present disclosure comprises
one or two light chains one or two light chains comprising the amino acid sequence of SEQ 1D
NG:302, a heavy chain comprising the amuno acid sequence of SEQ 1D NO:303, and & heavy
chain comprising the amino acid sequence of SEQ ID NO:305. In some embodiments, a fusion
protein of the present disclosure comprises one or two light chains one or two light chams
comprising the amino acid sequence of SEQ ID NO:306, a heavy chain comprising the amino
acid sequence of SEC 1D NO:307, and a heavy chain comprising the amino acid sequence of
SEQ 1D NG:309. In some embodimenis, a fusion protein of the present disclosure comprises
one or two light chains one or two light chains comprising the amine acid sequence of SEQ ID
N(:310, a heavy chain comprising the amino acid sequence of SEQ 1D NG:311, and a heavy
chain comprising the amino acid sequence of SEQ D NG:313. In some embodiments, a fusion
protein of the present disclosure comprises one or two light chains one or two light chains
comprising the amino acid sequence of SEQ 1D NO:314, a heavy chain comprising the amino
acid sequence of SEQ 1D NG:315, and a heavy chain comprising the aming acid sequence of

SEQ ID NO:317. In some embodiments, a fusion protein of the present disclosure comprises
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one or two light chains one or two light chains comprising the amino acid sequence of SEQ ID
NO:318, a heavy chain comprising the amino acid sequence of SEQ ID NO:319, and a heavy
chain comprising the amino acid sequence of SEQ ID NO:321. In some embodiments, a fusion
protein of the present disclosure comprises one or two light chains one or two light chains
comprising the amino acid sequence of SEQ 1D NO:322, a heavy chain comprising the amino
acid sequence of SEQ I NO:323, and a heavy chain comprising the amino acid sequence of
SEQ ID NG:325. In some embodiments, a fusion protein of the present disclosure comprises
one or two light chains one or two light chains comprising the amino acid sequence of SEQ ID
N(:326, a heavy chain comprising the amino acid sequence of SEQ 1D N(:327, and a heavy
chain comprising the amino acid sequence of SEQ 1D NO:329. In some embodiments, a fusion
protein of the present disclosure comprises one or two light chains one or two light chains
comprising the amino acid sequence of SEQ ID NO:330, a heavy chamn comprising the anuno
acid sequence of SEQ ID N(O:331, and a heavy chain comprising the amino acid sequence of
SEQ 1D NO:333. In some embodunents, a fusion protein of the present disclosure comprises
one or two light chains one or two light chains comprising the amino acud sequence of SEQ ID
NO:334, a heavy chain comprising the aramo acid sequence of SEQ 113 NO:335, and a heavy
chain comprising the anuno acid sequence of SEQ ID NG:337. In some embodiments, a fusion
protein of the present disclosure coruprises one or two light chains one or two light chains
comprising the amino acid sequence of SEQ 1D NO:338, g heavy chain comprising the amino
acid sequence of SEQ 1D N(:339, and a heavy chain comprising the amino acid sequence of
SEQ ID N(:341, In some embodiments, a fusion protein of the present disclosure comprises
one or two light chains one or two light chains comprising the amino acid sequence of SEQ ID
N$3:342, a heavy chain comprising the amino acid sequence of SEQ 1D N(O:343, and a heavy
chain comprising the amino acid sequence of SEQ ID NO:345. In some embodiments, a fusion
protein of the present disclosure comprises one or two light chains one or two light chains
comprising the amino acid sequence of SEQ I N(O:346, a heavy chain comprising the amino
acid sequence of SEQ 1D NO:347, and a heavy chain comprising the amino acid sequence of
SEQ 1D NG:349. In some embodimenis, a fusion protein of the present disclosure comprises
onte or two light chains one or two light chains comprising the aming acid sequence of SEQ ID
N(:350, a heavy chain comprising the aminoe acid sequence of SEQ 1D NG:351, and a heavy

chain comprising the amino acid sequence of SEQ D NO:353 . In some embodiments, the
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fusion protein comprises one or two antigen binding sites, each antigen binding stte comprising a
VL domain from one of the light chain{s} and a VH domain from one of the heavy chains {e.g.,
the fusion protein comprises two antigen binding sites: one comprising a VL domain from one of
the two light chains and & VH domain from one of the heavy chains, and ancther comprising a

VL domain from the other light chain and a VH domain from the other heavy chain}.

[8025] in some embodiments, a fusion protein of the present disclosure comprises one or two
polypeptides comprising the amino acid sequence of SEQ ID NG: 156, a polypeptide comprising
the amino acid sequence of SEQ ID NO: 157, and a polypeptide comprising the amino acid
sequence of SEGQ D NO:158. In some embodiments, a fusion protein of the present disclosure
comprises one of two polypeptides comprising the amino acid sequence of SEQ 1D NO:156, a
polypeptide comprising the amino acid sequence of SEQ 1D NO:157, and a polypeptide
comprising the amino acid sequence of SEQ ID NG:217. In some embodiments, a fusion protein
of the present disclosure comprises one or two polypeptides comprising the amino acid sequence
of SEQ ID NG 159, a polypeptide comprising the amino acid sequence of SEQ 1D NO: 160, and
a polypeptide comprising the amino acid sequence of SEQ ID NGO 161, In some embodiments, a
fusion protein of the present disclosure comprises one or two polypeptides comprising the amino
acid sequence of SEQ ID NG 159, a polypeptide comprising the ammno acid sequence of SEQ ID
NO:160, and a polypeptide comprising the amino acid sequence of SEQ ID NO:218. In some
embodiments, a fusion protein of the present disclosure comprises one or two polypeptides
comprising the amino acid sequence of SEQ ID NO:162, a polypeptide comprising the amino
acid sequence of SEC ID NG 163, and a polypeptide comprising the amino acid sequence of
SEQ ID NO: 164, In some embodiments, a fusion protein of the present disclosure comprises
one or two polypeptides comprising the aminoe acid sequence of SEQ 1D NO:162, a polypeptide
comprising the amino acid sequence of SE{Q ID NO: 163, and & polypeptide comprising the
amino acid sequence of SEQ ID NO:219. In some embodiments, a fusion protemn of the present
disclosure comprises one or two polypeptides comprising the amino acid sequence of SEQ ID
NQ:165, a polypeptide comprising the amuno acid sequence of SEQ 1D NG: 166, and a
polypeptide comprising the amino acid sequence of SEQ 1D NO:167. In some embodiments, a
fusion protein of the present disclosure comprises one or two polypeptides comprising the amino
actd sequence of SEQ 1D N(O:1163, a polypeptide comprising the aming acid sequence of SEQ [D

NO:166, and a polypeptide comprising the amino acid sequence of SEQ ID NO:220. In some
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embodiments, a fusion protein of the present disclosure comprises one or two polypeptides
comprising the amino acid sequence of SEQ 1D NO: 168, a polypeptide comprising the amino
actd sequence of SEQ 1D N(O:169, and a polypepiide comprising the amino acid sequence of
SEQ ID NG:170. In some embodiments, a fusion protein of the present disclosure comprises
one or two polypeptides comprising the amino acid sequence of SEQ 1D NO:168, a polypeptide
comprising the anino acid sequence of SEQ 1D N(G:169, and a polypepiide comprising the
amino acid sequence of SEQ 11D NO:221. In some embodiments, a fusion protein of the present
disclosure comprises one or two polypeptides comprising the amino acid sequence of SEQ ID
NO:171, a polypeptide comprising the amino acid sequence of SEQ ID NO:172, and a
polypeptide comprising the amine acid sequence of SEQ 1D NO:173. In some embodiments, a
fuston protein of the present disclosure comprises one or two polypeptides comprising the amino
acid sequence of SEQ ID NO:171, a polypeptide comprising the amino acid sequence of SEQ ID
NG:172, and a polypeptide comprising the amino acid sequence of SEQ 1D NO:222. In some
embodiments, a fusion protein of the present disclosure comprises one or two polypeptides
comprising the amino acid sequence of SEQ 1D NO:174, a polypeptide comprising the anuno
acid sequence of SEQ 1D NG:173, and a polypeptide comprising the amino acid sequence of
SEQ ID NG 176, In some embodiments, a fusion protein of the present disclosure comprises
one or two polypeptides comprising the amuno acid sequence of SEQ ID NO:174, a polypeptide
comprising the amino acid sequence of SEQ 1D NO:173, and a polypeptide comprising the
amino acid sequence of SEQ ID NG:223. In some embodiments, a fusion protein of the present
disclosure comprises one or two polypeptides comprising the amino acid sequence of SEQ ID
N(:187, a polypeptide comprising the amino acid sequence of SE{Q ID N(: 188, and a
polypeptide comprising the amino acid sequence of SEQ ID N(O:189. In some embodiments, a
fusion protein of the present disclosure comprises one or two polypeptides comprising the amino
acid sequence of SEQ 1D NO:187, a polypeptide comprising the amine acid sequence of SEQ ID
N 188, and a polypeptide comprising the amino acid sequence of SEQ D NO:224. In some
embodiments, a fusion protein of the present disclosure comprises one or two polypeptides
comprising the amino acid sequence of SEQ 1D NO:298, a polypeptide comprising the anuno
acid sequence of SEQ 11D NO:299, and a polypeptide comprising the aming acid sequence of
SEQ 1D NG:300. in some embodimenis, a fusion protein of the present disclosure comprises

one or two polypeptides comprising the amino acid sequence of SEQ 1D N(O:298, a polypeptide
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comprising the amino acid sequence of SEQ ID NO:299, and a polypeptide comprising the
amino acid sequence of SEQ ID N(G:301. In some embodiments, a fusion protein of the present
disclosure comprises one or two polypeptides comprising the amino acid sequence of SEQ ID
NG:302, a polypeptide comprising the anuno acid sequence of SEQ 1D NG:303, and 2
polypeptide comprising the amino acid sequence of SEQ 1D NO:304. In some embodiments, a
fuston protein of the present disclosure comprises one or two polypeptides comprising the aming
acid sequence of SEQ 1D N(G:302, a polypeptide comprising the aming acid sequence of SEQ ID
NO:303, and a polypeptide comprising the amine acid sequence of SEQ ID NO:305. In some
embodiments, a fusion protein of the present disclosure comprises one or two polypeptides
comprising the amino acid sequence of SEQ 1D NG:306, a polypeptide comprising the amino
acid sequence of SEQ 1D NG:307, and a polypeptide comprising the amino acid sequence of
SEQ 1D NG:308. In some embodirnents, a fusion protein of the present disclosure comprises
one or two polypeptides comprising the amino acid sequence of SEQ 1D NO:306, a polypeptide
comprising the amuno acid sequence of SEQ ID NO:307, and a polypeptide comprising the
amino acid sequence of SEQ 1D NO:309. In some emboduments, a fusion protein of the present
disclosure comprises one or two polypeptides comprising the amino acid sequence of SEQ ID
N(3:310, a polypeptide comprising the armnmo acid sequence of SEQ ID NO:311, and a
polvpeptide comprising the amine acid sequence of SEQ 1D NO:312. In some embodiments, a
fuston protein of the present disclosure comprises one or two polypeptides comprising the amino
acid sequence of SEQ ID N(:310, a polypeptide comprising the aming acid sequence of SEQ ID
NG:311, and a polypeptide comprising the amino acid sequence of SEQ ID N(G:313. In some
embodiments, g fusion protein of the present disclosure comprises one or two polypeptides
comprising the amino acid sequence of SEQ 1D NO:314, a polypeptide comprising the amino
actd sequence of SEQ 1D N(O:3135, and a polypepiide comprising the amine acid sequence of
SEQ ID NG:316. In some embodiments, a fusion protein of the present disclosure comprises
one or two polypeptides comprising the amino acid sequence of SEQ 1D NO:314, a polypeptide
comprising the amino acid sequence of SEQ ID NO:3135, and a polypeptide comprising the
amino acid sequence of SEQ 1D NG:317. In some embodiments, a fusion protein of the present
disclosure comprises one or two polypeptides comprising the aming acid sequence of SEQ ID
N(:318, a polypeptide comprising the amino acid sequence of SEQ ID N(:319, and a

polypeptide comprising the amine acid sequence of SEQ 1D NO:320. In some embodiments, a
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fusion protein of the present disclosure comprises one or two polypeptides comprising the amino
acid sequence of SEQ 1D NO:318, a polypeptide comprising the amino acid sequence of SEQ ID
N(:319, and a polypeptide comprising the amino acid sequence of SEQ 1D NO:321. In some
embodiments, a fusion protein of the present disclosure comprises one or two polypeptides
comprising the amino acid sequence of SEQ 1D NO:322, a polypeptide comprising the anuno
acid sequence of SEQ 1D NO:323, and a polypeptide comprising the aming acid sequence of
SEQ ID NG:324. In some embodiments, a fusion protein of the present disclosure comprises
one or two polypeptides comprising the amino acid sequence of SEQ 1D N(O:322, a polypeptide
comprising the amino acid sequence of SEQ 1D NO:323, and a polypeptide comprising the
amino acid sequence of SEQ 1D NO:32S. In some embodiments, a fusion protein of the present
disclosure comprises one or two polypeptides comprising the amino acid sequence of SEQ 1D
NQO:326, a polypeptide comprising the anmuno acid sequence of SEQ ID NOG:327 and a
polypeptide comprising the amino acid sequence of SEQ 1D NO:328. In some embodiments, a
fusion protein of the present disclosure comprises one or two polypeptides comprising the amino
acid sequence of SEQ ID NG:326, a polypeptide comprising the ammno acid sequence of SEQ ID
NO:327, and a polypeptide comprising the amino acid sequence of SEQ ID NO:329. In some
embodiments, a fusion protein of the present disclosure comprises one or two polypeptides
comprising the amino acid sequence of SEQ ID N(O:330, a polypeptide comprising the amino
acid sequence of SEC ID NG:331, and a polypeptide comprising the amino acid sequence of
SEQ 1D NO:332. In some embodimenis, a fusion protein of the present disclosure comprises
one or two polypeptides comprising the amino acid sequence of SEQ 1D N(O:330, a polypeptide
comprising the amino acid sequence of SEQ ID NO:331, and a polypeptide comprising the
amino acid sequence of SEQ 1D NO:333. In some embodiments, a fusion protemn of the present
disclosure comprises one or two polypeptides comprising the amino acid sequence of SEQ ID
NQ:334, a polypeptide comprising the amino acid sequence of SEQ 1D NO:335, and a
polvpeptide comprising the amino acid sequence of SEQ 113 NO:336. In some embodiments, a
fusion protein of the present disclosure comprises one or fwo polypeptides comprising the amino
actd sequence of SEQ 1D N(O:334, a polvpeptide comprising the aming acid sequence of SEQ [D
NO:335, and a polypeptide comprising the amino acid sequence of SEQ ID N(O:337. In some
embodiments, a fusion protein of the present disclosure comprises one or two polypeptides

comprising the amino acid sequence of SEQ 1D N(O:338, a polypeptide comprising the amino
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actd sequence of SEQ 1D N(O:339, and a polypepiide comprising the amine acid sequence of
SEQ 1D NO:340. In some embodiments, a fusion protein of the present disclosure comprises
one or two polypeptides comprising the aming acid sequence of SEQ 11D NO:338, a polypeptide
comprising the anmino acid sequence of SEQ 1D NG:339, and a polypeptide comprising the
amino acid sequence of SEQ 113 NO:341. In some embodiments, a fusion protein of the present
disclosure comprises one or two polypeptides comprising the amino acid sequence of SEQ ID
N(:342, a polypeptide comprising the amino acid sequence of SEQ 1D NQO:343 and a
polypeptide comprising the amine acid sequence of SEQ 1D NO:344. In some embodiments, a
fuston protein of the present disclosure comprises one or two polypeptides comprising the anyine
acid sequence of SEQ 1D NO:342, a polypeptide comprising the amino acid sequence of SEQ ID
N(:343, and a polypeptide comprising the amino acid sequence of SEQ [ NO:345. In some
embodiments, a fusion protein of the present disclosure comprises one or two polypeptides
comprising the amino acid sequence of SEQ I NO:346, a polypeptide comprising the anmino
acid sequence of SEQ 1D NG:347, and a polypeptide comprnising the amino acid sequence of
SEQ ID N(G:348. In some embodiments, a fusion protein of the present disclosure comprises
one or two polypeptides comprising the amino acid sequence of SEQ ID NO:346, a polypeptide
comprising the ammo acid sequence of SEQ 1D NO:347, and a polypeptide comprising the
amine acid sequence of SEQ 1D NG:349. In some embodiments, a fusion protein of the present
disclosure comprises one or two polypeptides comprising the amino acid sequence of SEQ ID
N{:350, a polypeptide comprising the amino acid sequence of SE{Q ID N(O:351, and a
polypeptide comprising the amino acid sequence of SEQ ID N(O:352. In some embodiments, a
fusion protein of the present disclosure comprises one or two polypeptides comprising the ammo
acid sequence of SEQ ID N(G:350, a polypeptide comprising the amino acid sequence of SEQ ID

N{:351, and a polypeptide comprising the amino acid sequence of SEQ 12 NO:353.

8026} Further provided herein are fusion proteius, comprising a first moiety that binds to a
human CD8b and a second moiety comprising an IL2 polypeptide, wherein the fusion protein
comprises four polypeptide chaing, wherein: (1) the first polypeptide chain comprises the amino
actd sequence of SEQ 1D N(:334, the second polypeptide chain comprises the amino acid
sequence of SEQ 1D NG:335, the third polypeptide chain comprises the amino acid sequence of
SEQ 1D NG:336, and the fourth polvpepiide chain comprises the amino acid sequence of SEQ
1D NO:334; (2) the first polypeptide chain comprises the amino acid sequence of SEQ D
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N{:334, the second polypeptide chain comprises the amino acid sequence of SEQ 1D NO:335,
the third polypeptide chain comprises the amino acid sequence of SEQ ID N(O:337, and the
fourth polypeptide chain comprises the amino acid sequence of SEQ 1D NG:334; (3) the first
polypeptide chain comprises the amino acid sequence of SEQ 1D N(:338, the second
polypeptide chain comprises the amino acid sequence of SEQ 1D NO:339, the third polypeptide
chain comprises the amino acid sequence of SEQ 1D NG:340, and the fourth polypepuide chain
comprises the amino acid sequence of SEQ 1D NO:338; or (4) the first polypeptide chain
comprises the amino acid sequence of SEQ 1D NO:338, the second polypeptide chain comprises
the amino acid sequence of SEQ D NO:339, the third polypeptide chain comprises the amino
acid sequence of SEQ ID NO:341, and the fourth polypeptide chain comprises the amino acid
sequence of SEQ 1D NO:338.

{6027} Further provided herein are polynucleotides {e.g., isolated polynucleotides) encading
the antibody or fusion protein according to any one of the above embodiments. Further provided
herein are vectors {e. g., expression vectors) comprising the polynucleotide(s) according o any
one of the above embodiments. Further provided herein are host cells {e. g, 1solated host celis or
cell hnes) comprising the polynucleotidel{s) or vector(s) according to any one of the above
embodiments. Further provided heren are methods of producing an antibody or fusion proten,
comprising culturing the host cell according to any one of the above embodiments under
conditions suitable for production of the antibody or fusion protein. In some embodiments, the

methods further comprise recovering the antibody or fusion protein from the host cell.

{8628} Further provided herein are pharmaceutical compositions comprising the antibody or
fusion protein according to any one of the above embodiments and a pharmaceutically

acceptable carrier,

[0929] Further provided herein 1s the use of the antibody, fusion protem, or composition
according to any one of the above embodiments as a medicament. Further provided herein 15 the
use of the antibody, fusion protein, or composttion according to any one of the above
embodiments m a method for treating cancer or infection {e.g., chronic infection). Further
provided herein 1s the use of the antibody, fusion protein, or composition according to any one of
the above embodiments for the manufacture of a medicament for treating cancer or infection

{e.g., chronic infection}. Further provided herein are methods of treating cancer comprising
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administering to an individual with cancer an effective amount of the antibody, fusion protein, or
composition according to any one of the above embodiments. In some embodiments, the
methods further comprise administering to the individual a T cell therapy, cancer vaccine,
chemotherapeutic agent, or immune checkpoint inhibitor (1CY). Further provided herein are
methods of treating infection {e.g., chronic infection} comprising administering to an individual
with infection an effective amount of the antibody, fusion protein, or composition according to
any one of the above embodiments. Further provided herein are methods of expanding T cells
{e.g., ex vivo) comprising contacting one or more T cells (e.g., tumor infiltrating lymphocytes) ex
vive (e.g., ex vivo) with an effective amount of the antibody, fusion protein, or composition

according to any one of the above embodiments.

18036] {t 15 to be understood that one, some, or all of the properties of the various
embodiments described herein may be combined to form other embodiments of the present
disclosure. These and other aspects of the disclosure will become apparent to one of skill in the
art. These and other embodiments of the disclosure are further described by the detailed

description that follows.

BRIEF DESCRIPTION OF THE DRAWINGS
{8031} FiGS, 1A-1C depict the three types of CD8ab antibodies that could be identified
according to their binding preference for CD8a, CD8b and CD8ab heterodimer. Antibodies
binding CD8a epitopes are shown in FIG, 1A, antibodies binding epitopes that span both CD8a
and CD8b are shown 1n FIG. 1B, and antibodies binding to CD8b epitopes are shown in FIG,
1C. Binding preference for CDE8a, CD8b and CD8ab heterodimer by each antibody type 15 also

depicted.

[0032] FIGS, 2A-2C show the results of an ELISA assay used to distinguish the three types
of CD8ab antibodies depicted in FIGS. 1A-1C. Binding to recombinant CD8a (filled square),
CD8b {filled triangle), CD8ab heterodimer (filled circle) and an wrrelevant anfigen, ovalbumin
{open triangles) was measured. xhCD8al (clone OKTE8) and xhCD8a2 antibodies {clone SK1)

were previously described.

8033} FIGS. 3A-3C depict the binding preferences on various CD8+ immune cell types by
the three types of anti-CD8ab antibodies depicted in FIGS. 2A-2C. Avntibodies with CDRa
epitopes depicted m FIG. 1A bind to both CD8ab+ T cells and CDBaa+ NK cells as depicted in
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FIG. 3A Antibodies with epitopes that span both CD8a and CD8b depicted in ¥1G, 1B
preferentially bind to CD8ab+ T cells over UD8aa+ NK cells as depicted in FIG. 3B. Antibodies
with CD8b epitopes depicted in FIG, 1C preferentially bind to CD8ab+ T celis over CD8aat
NK ¢ells as depicted in FIG, 3C.

0034} FIGS, 4 & 3 depict the results of a flow cytometry assay to detect the binding of
{'D8ab antibodies to human PBMCs and distinguish the three types of CD8ab antibodies
depicted i FIGS, 1A-1C. Binding of CD8ab antibodies to T cells (FIG. 4) and NK cells (FIG.
%) in hPBMCs was detected by staining with anti-human Fe antibody conjugated to APC. Anti-
h¥F¢ was used to measure the binding of CD§ antibodies containing hFc. Mean fluorescence
mtensity (MFI) of staining with anti-hFc is used to denote binding. Binding of anti-bFe was
determined in CD3+CD8a+CD8b+cells (CD&+ T cells) and CD3-CDS6+CDBa+ cells (CDB+
WK cells).

18035] FIG. 6 depicts the results of a flow cytometry assay measuring the binding of CD8ab
antibodies binding CD8b epitopes, xh(CD8v1 to xhCDEvS, to CD8+ T cells. Negative control

anttbody, binding HA antigen, was also included.

[0036] FiG. 7 depicts four different formats (formats A, B, C, and D) of fusion proteins

comprising CD8ab antibodies of the present disclosure, in accordance with some embodimenis.

{6037} FIGS. 8A-8C depict fusion proteins comprising the three types of CD8ab antibodies
depicted in FIGS. 1A-1C and FIGS. 3A-3C and an IL-2Rbg-binding polypeptide. Preferential

activation of CD8&ab+ T cells over CD8aa+ NK cells 1s shown.

8038} FIG. 9 shows the results of an assay to determine the selectivity of fusion proteins
comprising the CD8ab antibodies and an IL-2Rbg-binding polvpeptide, IL2ral. The expression
of the proliferation marker Ki-67 in CD8+ T cells and NK cells from a hPBMC donor was
measured by flow cytometry after five days of co-culture with the following fusion proteins: Cird
Ab-TL.2v, comprising a control antibody and a previously pubhished 1L-2 variant (Klewn et al,
Oncoimmunol. 2017; 6(3); ¢1277306) (top panel); xhCD8al-IL-2mi, comprising CD8 antibody,
xhCD8al, targeting CD8a epitope, and the mutant 1L.-2 polypeptide of the present disclosure,
{L2m] {bottom left panel); and xhCD8v1-IL2m1, comprising CD8ab antibody of the present
disclosure, xhCD8v1, and IL.2Zm1 (bottom right panel). xhCD8al-IL-2m1 was of format C, while

Ctrl Ab-IL2v and xhCD&v1-HL.2ml were of format A. Ki-67 expression was measured n CD8&+
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T cells (filled circles) and NK cells (filled squares}. NK cells were defined as CD3-CDS6+ DR

expression was measured by staining with CD8 antibody SK1.

16039} FIGK, 10A-10C depict the expression of Ki-67 proliferation marker after five day co-
culture of hPBMCs from three different donors with indicated fusion proteins. All fusion
proteins contained the mutant 1L-2 polypeptide, IL.2m1, and CD8ab antibodies of the present
disclosure, xhCD8vi to xhCD8v7 and were of format A. Ki-67 expression was measured in

CDE+ T cells (solid lines) and NK cells (dashed lines).

{6040} FI1GS. 11A-11D show the results of the phospho-STATS assay with hPBMCs from
one donor cultured with the indicated fusion proteins, all of format C. Percent pSTATS-

expressing cells was depicted in the following hPBMC subsets: CD8+ T cells (FIG, 11A), NK
cells {(FIG, 11B), Treg cells (FIG. 11C), and CD4+Foxp3- T cells (FIG. 118}, NK cells were

identified as CD3-Perforint. Treg cells were identified as CD4+Foxp3+CD25+

18041} FIG, 12 shows the expression of Ki-67 proliferation marker after five day co-culture
of hPBMCs from one donor with indicated fusion proteins. All fusion proteins contained the
CD8ab antibody of the present disclosure, xhCD8v1, and various murtant 11.-2 polypeptides of
the present disclosure, IL2m1 to IL2m35, and were of format A. Ki-67 expression was measured

in CD&+ T cells (left panel) and NK cells (right panel).

{6042} FIG. 13A and FIG. 13B show the results of the phospho-STATS assay with hFBMCs
from one donor cultured with the indicated fusion proteins. Percent pSTATS-expressing cells
was depicted in the following hPBMC subsets: CD8+ T cells and NK cells. In FIG. 134, all
fuston proteins contained the CD8ab antibody of the present disclosure, xhCDEvI, and various
mutant [L-2 polypeptides of the present disclosure, IL.2m1, IL2m2, and IL.2m¢ to IL2m 10, and
were of format A. In FIG. 13B, fusion proteins contaimed the CD8ab antibodies of the present
disclosure, xhCD38v11 and xhCD8v12, and various mutant IL-2 polypeptides of the present
disclosure, H.2m11, IL2m12, and IL.2m13, and were of format A. NK cells were wentified as

CD3-Perforint.

[8043] FI(, 144 shows the expression of Ki-67 proliferation marker after five day co-
culture of hPBMCs from one donor with hCDBvI-IL2m1 (eft panel) and xhCD8vO-IL2m1
{right panel). Three different fusion protein formats as depicted in FIG. 7 were tested: format A,

format B and format C, as indicated. Solid lines depict Ki-67 expression in CD8+ T cells and
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dashed hnes represent Ki-67 expression in NK cells. Format A resulted in substantial increase in
activity on CD8+ T celis over NK cells for both CD8ab antibodies tested suggesting this is the
preferred format for fusion proteins containing CD8ab antibodies targeting epitopes between
CD8a and CDBL (FIG, 88) or CD8b epitopes (FIG. 8C). FI1G, 14B depicts the binding (left
panel} and induction of Ki67 {right panel) in CD8+ T cells from one donor with xhCD8V6-
IL.2m}. Four different fusion protemn formats as depicted in FIG, 7 were tested: format A,
format B, format C, and format D as indicated. While format A is approximately S-fold stronger
than other format in cell binding, format A s 20- to 40-fold more potent than other formats m
mducing Ki-67. FIG, 14C depicts the results of nine fusion molecules in format A and D as
assessed for binding to CD8+ T cells, and induction of K167 in CD8+ T cells. Examples for
binding and ki-67 curves for xhCD8v12-1L.2m4 were shown in the left panel. For a given binder
and mutein pair, the ratio of EC50s of format D over format A 1s shown for binding and K67 in
the right panel. For all the molecules tested, format A showed a potency shift over format D of
approximately 10-fold i binding ECSO. However, when assessed for the activation of a further
downstream proliferation marker Ki67, format A exhibits approximately 1000-fold merease in

potency over format I in inducing Ki-67.

8044} FIG. 15 shows the expression of Ki-67 proliferation marker after five day co-culture
of hPBMCs with xhCD8vR-IL2m1, a fusion protein of format A containmng the mutant IL-2
polypeptide, IL2m1, and CD8ab antibody of the present disclosure, xhCD8v8. Ki-67 expression

was measured in CD8+ T cells {squares) and NK cells {triangles).

[8045] FIG. 16A depicts the expression of Ki-67 in tumor infilirating lymphocytes {TILs)
gated on CD8+ T celis {left panel) and NK cells (right panel). TiLs were incubated with rhil-2
or the indicated fusion proteins (format A) for five days before analysis. FIG. 16B depicts the
number of CD8+ T cells, NK cells, and CD4+ T cells per well in each of the indicated

conditions.

{0946} FIGS. 17A-17E show expression of Ki-67 proliferation marker after five day co-
culture of hPBMCs with fusion proteins of format A containing a mutant IL-2 polypeptide
(IL2m1 or IL.2m4} and an CD8ab antibody of the present disclosure. D8ab antibodies
*hCDBvO-14 were tested. Ki-67 expression was measured in D8+ T cells (squares) and NK

cells {triangles).
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{0047} FiG. 18A shows numbers of amino acid habilities {e.g., putative N-linked
glycosylation, deamination, or acid cleavage sites} and amino acid mismatches as compared to

human germline of the indicated anti-CD8ab antibodies.

{06048 Fi1G. 188 shows alignments illustrating how CDRs {italics) from xhCD8v1 VH (top)
and VK (bottom} were grafted onto VH1-69 and VK1-39 human germline frameworks,
respectively. VH domain sequences {top} correspond to SEQ D Nos: 58, 384, and 60,
respectively {top to bottom). VL domain sequences (hottom) correspond to SEQ 1D Nos: 59,
385, and 61, respectively (top to bottom}. Underlined residues depict framework residues of

human germline.

[6049] FiGS, 18C & 18D show alignments of VH (FIG. 18C) and VL (FIG, 18D} domains
of the indicated anti-CD8ab antibodies of the present disclosure. VH domain sequences (FiG.
18C) correspond to SEQ ID Nos: 60, 62, 64, 66, 68, 245, 251, and 253, respectively {top to
bottom}. VL domain sequences (FIG. 18D) correspond to SEQ 1D Nos: 61, 63, 65, 67, 69, 240,

252, and 254, respectively (top to bottom).

10058] FIG. 19 shows the results of an ELISA assay used to identify glycosylation of the
parental xhCD8v6 {black solid line with black squares), which is removed upon treatment with
glveosidases (black dashed line with black squares). No glycosylation is detected on the

xhCD8&v11 (gray lines with open triangles). Fetuin is shown as a positive control.

DETAILED DESCRIPTION
Definitions
{8051} As used in this specification and the appended claims, the singular forms “a”, “an”
and “the” include plural referents unless the content clearly dictates otherwise Thus, for
example, reference to “a molecule” optionally includes a combination of two or more such

molecules, and the like.

[0052] It 15 understood that aspects and embodiments of the present disclosure include

“comprising,” “consisting,” and “consisting essentially of” aspects and embodiments.

[B0583] The term “about” as used herein refers to the usual ervor range for the respective

value readily known to the skilled person in this technical field. Reference to “about” a value or
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parameter herein includes (and describes} embodiments that are directed to that value or

parameter per sg.

18054] “Immune cells” as used here are cells of the immune system that react to organisms
or other entities that are deemed foreign to the immune system of the host. They protect the host
against foreign pathogens, organisms and diseases. Immune cells, also called leukocytes, are
mvolved in both innate and adaptive and immune responses to fight pathogens. Innate immune
responses occur immediately upon exposure to pathogens without additional priming or learning
processes. Adaptive immune processes require initial priming, and subsequently create memory,
which i ture leads to enhanced responsiveness during subsequent encounters with the same
pathogen. Innate immune cells include, but are not limited to monocytes, macrophages, dendritic
cells, innate lymphoid cells (1LCs} including natural killer (NK) cells, neutrophils,
megakaryocytes, eosinophils and basophils. Adaptive immune cells include Band T
lymphocytes/cells. T cells subsets include, but are not limited to, alpha beta CD4+ T {naive
CD4+, memory CD4+, effector memory T4+, effector CD4+, regulatory CD4+), and alpha
beta CD8+ T (naive CD8+, memory CDE+, effector memory CDE+, effector CDB+). B cell
subsets include, but is not Iimited to, naive B, memory B, and plasma cells. NK Teellsand T

gamma delta (Ty8) cells exthubit properties of both 1nnate and adaptive lymphocytes.

18055] “T cells” or “T lymphocytes” are immune cells that play a key role in the
orchestration of immune responses in health and disease. Two major T cell subsets exist that
have unique functions and properties: T cells that express the CD8 antigen (CD8" T cells) are
cytotoxic or killer T cells that can lyse target cells using the cyiotoxic proteins such as
granzymes and perforin; and T cells that express the CD4 antigen {CD4™ T cells) are helper T
cells that are capable of regulating the function of many other immune cell types inchuding that
of CD8™ T cells, B cells, macrophages etc. Furthermore, CD47 T cells are further subdivided into
several subsets such as: T regulatory (Treg) cells that are capable of suppressing the tomune
response, and T helper 1 (Thl), T helper 2 {Th2), and T helper 17 (Th17) cells that regulate
different types of iromune responses by secreting immunomodulatory proteins such as cytokines.
T cells recognize their targets via alpha beta T cell receptors that bind to unigue antigen-specific
motifs and this recogrution mechanism is generally required in order to trigger thewr cytotoxic

and cytokine-secreting functions. “Innate lymphocytes” can also exhibit properties of CD8 and
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CD4 T cells, such as the cytotoxic activity or the secretion of Thl, Th2, and Th17 cytokines.
Some of these innate lymphocyte subsets include NK cells and ILC1, 1LC2, and FLC3 cells; and
mnate-like T cells such as TyS cells; and NK T cells. Typicaily, these cells can rapidly respond to
inflammatory stimuli from infected or injured tissues, such as immunomodulatory cytokines, but
unlike alpha beta T cells, they can respond without the need to recognize antigen-specific

patterns.

[6036] “Cytokine” 1g a form of ynmumomodudatory polypeptide that mediates cross-talk
between mtiating/privoary cells and target/effector cells. It can function as a sohuble form or celi-
surface associated to bind the “cytokine receptor” on target immune cells to activate signaling.
“Cytokine recepior” as used here is the polypeptide on the cell surface that activates intracetiular
stgnaling upon binding the cytokine on the extracellular celf susface. Cytokines inchudes, but are
not himited to, chemokines, interferons, interleuking, fymphokines, and tumor necrosis faciors.
Cytokines are produced by a wide range of cells, including immune cells, endothelial cells,
fibroblasts, and stromal cells. A given cytokine may be produced by more than one cell type.
Cytokine are pleiotropic; since the receptors are expressed on multiple immune cell subsets, one
cytokine can activate the signaling pathway in multiple cells. However, depending on the cell
type, the signaling events for a cytokine can result in different downstream cellular events such
as activation, proliferation, survival, apoptosis, effector function and secretion of other

mmunomodulatory proteins.

{0087} “Amino acid” as used here refers to naturally occurring carboxy g-amino acids
comprising alanine (three letter code: ala, one letter code: A), arginine {(arg, R), asparagine (asn,
N), aspartic acid {(asp, ), cysteine {cys, C), glutamine {gln, Q), glutamic acid {ghy, B}, glveine
{ely, (3), lustidine ¢his, H}, 1soleucine (ile, 1}, leucine (ley, L), lysine (Iys, K}, methionine {met,
M), phenylalanine (phe, F}, proline {pro, P}, serine (ser, S}, threonine (thr, T), tryptophan (trp,

W), tyrosine {tyr, Y), and valine {val, V).

[8058] "Polypeptide” or “protein” as used here refers to a molecule where monomers (amino
acids) are hnearly linked to one another by peptide bonds (also known as amide bonds). The
term "polypeptide” refers 1o any chain of two or more amino acids and does not refer to a
specific length of the product. Thus, peptides, dipeptides, tripeptides, oligopeptides, "protein”,

"amino acid chain", or any other term used to refer to a chain of two or more amino acids, are
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mcluded within the definition of "polypeptide”, and the term "polypeptide” may be used instead
of, or interchangeably with any of these terms. The term "polypeptide” is also intended to refer to
the products of A polypeptide may be derived from a natural biological source or produced by
recombinant technology but is not necessarily translated from a designated nucleic acid
sequence. It may be generated in any manner, including by chemical synthesis. Polypeptides
normally have a defined three-dimensional structure, but they do not necessarily have such
structure. A polypeptide of the present disclosure may be of a size of about 3 or more, 5 or
maore, 10 or more, 26 or more, 25 or more, 50 or more, 75 or more, 1006 or more, 200 or more,
500 or more, 1,000 or more, or 2,000 or more aming acids. Polypeptides with a defined three-
dimensional siructure are referred to as folded, and polypeptides which do not possess a defined
three- dimensional structure, but rather can adopt many different conformations and are referred
to as unfolded. Polypeptides may further form multimers such as dimers, trimers and higher
oligomers, 1.e. consisting of more than one polypeptide molecule. Polypeptide molecules
forming such dimers, trimers etc. may be wlentical or non-identical. The corresponding higher
order structures of such multimers are, consequently, termed homo- or heterodimers, homo- or
heterotrimers etc. The terms "polypeptide” and "protein” also refer to modified
polypeptides/proteins wherein the post-expression modification is affected including without
limitation glycosylation, acetylation, phosphorylation, amudation, derivatization by known
protecting/blocking groups, proteolytic cleavage, or modification by non-naturally occurring

amino acids.

[8059] “Residue” as used herein is meant a position in a protein and 1S associated amino
acid identity. For exarople, Leu 234 (also referved to as Leu234 or L234) 15 a residue at position

234 m the human antibody IgGl.

6060} “Wild-type® herein means an amino acid sequence or a nucleotide sequence that is
found i nature, including allelic variations. A wild-type protein has an amino acid sequence or a
nucleotide sequence that has not been intentionally modified.

8061} "Substitution” or “mutation” refers to a change to the polypeptide backbone wherein
an amino acid occurring naturally n the wild-type sequence of a polypeptide 1s substituted to
another amino acid not naturally occurring at the same position in the said polypeptide.

Preferably, a mutation or mutations are introduced to modify polypeptide’s affinity to its receptor

59



WO 2022/087458 PCT/US2021/056312

thereby altering its activity such that it becomes different from the affimity and activity of the
wild-type cognate polypeptide. Mutations can also improve polypeptide’s biophysical properties.
Amine acid mutations can be generated using genetic or chemical methods well known in the art.
Genetic methods may include site-directed mutagenesis, PCR, gene synthesis and the like. It 1s
contemplated that methods of altering the side chain group of an amino acid by methods other

than genetic engineering, such as chemical modification, may also be useful.

8062} "CID8" as used here refers to any native human CD8. Unless otherwise indicated
expressly or by context, references to “CD8” refer to CD8aa and/or CD8ab. The amine acid
sequence of an exemplary human CD8b, the beta chain of human CD8, is described under
UniProt P10966 (CD3B HUMAN). “CD8a” refers to the alpha chain of human CD8 (e.g., as s
described under UniProt PO1732 (CDBA HUMAN)). “CD8aa” refers to & homodimer of CD8a.
“CD8ab” refers to a heterodimer of CD8a and CD8b. "CDR," “CD&a,” “CD8b,” “CD8as,” and
“CD8ab” encompass unprocessed forms as well as mature forms that result from processing in
the cell. "CDR" “CD8a,” “CD8b,” “CDRaa,” and “CD3ab” also include but are not limuted to

naturally occurring variants, e.g. allelic or splice variants or varands.

[0963] “Toterleukin-2" or "IL-2" as used here refers to any native human IL-2, unless
otherwise mdicated. "IL-2" encompasses unprocessed IL-2 as well as “mature I1L-27 which is a
form of TL-2 that results from processing in the cell. The sequence of “roature IL-27 is depicted
in Fig 1A One exemplary form of unprocessed human TL-2 comprises of an additional N-
terminal amino acid signal peptide attached to mature TL-2."11L-2" also includes but 1s not limuted
to naturally occurring variants of 1L-2, e.g. allelic or splice vanaunts or vanants. The amino acid

sequence of an exemplary human 1L-2 1s described under UniProt P60S68 (11.2 HUMAN),

[8064] "Affinity" or "binding affinity” refers to the strength of the sum total of non-covalent
mteractions between a single binding site of a molecule {e.g. an antibody} and its binding partner
{e.g. an antigen). Unless indicated otherwise, as used herein, "binding affinity” refers to intrinsic
binding affimty which reflects a 1:1 mteraction between members of a binding pair {e.g.
antibody and antigen). The affimty can generally be represented by the dissociation constant
(K}, which 1s the ratio of dissociation and association rate constants {koff and kon,
respectively). Thus, equivalent affinities may comprise different rate constants, as long as the

ratio of the rate constants remains the same. Affinity can be measured by common methods
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known 1n the art, such as enzyme-linked immunosorbent assay (ELISA), susface plasmon
resonance {8PR) technologies (e.g. BiAcore}, BisLayer Interferometry (BLI) technologies (e g.

Octet} and other traditional binding assays (Heeley, Endoer Res 28, 217-229 (2002).

[8065] “Binding” or "specific binding" as used here, refers the ability of a polypeptide or an
antigen binding molecule to selectively interact with the receptor for the polvpepiide or target
antigen, respectively, and this specific interaction can be distinguished from non-targeted or
undesired or non-specific interactions. Examples of specific binding include but are not limited
to HL-2 cytokine binding to tis specific receptors (e g IL-2Ra, 1L-2RP and IL-ZRy} and an

antigen binding molecule binding to a specific antigen {e.g. CD8 or PD-1).

j0966] “Mutant [L-2 polypeptide” refers to TL-2 polypeptide that has reduced affinity to its
receptor wherein such decreased affinity will result in reduced biological activity of the mutant.
Reduction m affinity and thereby activity can be obtained by introducing a small number of
amino acid mutations or subsiitutions. The mutant 1L-2 polypeptides can also have other
modifications to the peptide backbone, mchuding but not limited to amino acid deletion,
permutation, cychization, disulfide bonds, or the post-translational modifications (e.g.
glvcosylation or altered carbohydrate) of a polypeptide, chemical or enzymatic modifications to
the polypeptide {e.g. attaching PEG to the polypeptide backbone), addition of peptide tags or
labels, or fusion to proteins or protein domains to generate a final construct with desired
characteristics, such as reduced affinuty to IL-ZRPy. Desired activity may also include improved
biophysical properties compared to the wild-type IL-2 polypeptide. Multiple modifications may
be combined to achieve desired activity modification, such as reduction in affinity or improved
biophysical properties. As a non-limiting example, amino acid sequences for consensus N-link
elycosylation may be incorporated mto the polypepiide to allow for glycosylation. Another non-
Iimiting example is that a lysine may be mcorporated onto the polypepitde to enable pegylation.

Preferably, a mutation or mutations are miroduced to the polypeptide to modify s activity.

8067} The terms "antibody" and “immunoglobulin” are used interchangeably and herein are
used in the broadest sense and encompasses various antibody structures, including but not
Himited to monoclonal antibodies (e.g., full length or ntact monoclonal antibodies), polyclonal

antibodies, multispecific antibodies {e.g. bispecific antibodies), antibody fragments and single
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domain antibody {as described in greater detail herein), so¢ long as they exhibit the desired

antigen binding activity.

{0068} Antibodies (immunoglobulins} refer to a protein having a structure substantially
stmilar to a native antibody structure. “Native antibodies” refer to naturally cccurring
immunoglobulin melecules with varying structures. For example, native immunoglobuling of the
1e(5 class are heterstetrameric glveoproteins of about 156,000 daltons, composed of two light
chains and two heavy chains that are disulfide-bonded. From N- to C-terminus, each heavy chain
has a variable region (VH), also called a variable heavy domain or a heavy chain variable
domain, followed by three constant domains (CHI, CHZ, and CH3), also called a heavy chain
constant region. Similarly, from N- to C-terminus, each hight chain has a variable region {(VL),
also called a variable light domain or a light chain varnable domain, followed by a constant light
{CL) domain, also called a light chain constant region. The subunit structures and three-
dimensional configurations of the different classes of immunoglobuling are well known and
described generally, for example, in Abbas et al., 2000, Cellular and Mol, and Kindt et al, Kuby
Immunology, 6th ed., W.H. Freeman and Co., page 91 (2007). Antibodies (immunoglobulins)
are assigned to different classes, depending on the ammno acid sequences of the heavy chain
constant domains. There are five major classes of antihodies: o (IgA), & (IgD), « (IgE), v Ig(a),
or p (IgM), some of which may be further divided into subtypes, e g v1 (IgG1), v2 (IgG2), v3
{Ig(33), v4 (IgG4), ol JgAlyand o2 (IgA2}. The hight chain of an immunoglobulin may be
assigned to one of two types, calied kappa (i} and lambda (&), based on the amino acid sequence
of 1ts constant domamn. An immunoglobulin essentially consists of two Fab molecules and an Fe

domain, hinked via the immunoglobulin hinge region.

[6069] “Fe7 or “Feregion” or “Fo domamn” as used herein refers to the C-terminal region of
an antibody heavy cham that contains at least a portion of the constant region. The term includes
native sequence Fo regions and variant Fe regions. An Fe can refer to the Jast two constant region
mmunoglobulin domains (e.g., CH2 and CH3) of IgA, IgD, and igG, the last three constant
region tmmunoglobulin domains of IgH and TsM, and optionally, all or a portion of the flexible
hinge N-terminal to these domains. For IgA and IgM, Fc may include the J chain. AnigG Fce
region comprises an fgG CH2 and an IgG CH3 domain and in some cases, inclusive of the hinge.
Unless otherwise specified herein, numbering of amino acid residues in the Fc region or constant

region 18 according to the EU numbering system, also called the EU index, as described in Kabat
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et al | Sequences of Proteins of Immunological Interest, Sth BEd. Public Health Service, National
Institutes of Health, Bethesda, Md., 1991, The “hinge” region usually extends from amino acid
residue at about position 216 to amino acid residue at about position 230, The hinge region
herein may be a native hinge domain or variant hinge domain. The “CH2 domain” of a human
1gG Fe region usually extends from an amino acid residue at about position 231 to an amino acid
residue at about position 340. The CH2 domain herein may be a native sequence CH2 domain or
variant CH2 domain. The “CH3 domain” comprises the stretch of residues C-terminal to a CH2
domain in an Fo region, from an anuno acid residue at about position 341 to an amino acid
residue at about position 447 of an IgG. The CH3 region herein may be a native sequence CH3
domain or a variant CH3 domain {e.g. a CH3 domain with an introduced “protuberance”
(“knob”} in one chain thereof and a corresponding introduced “cavity” {(“hole”} in the other chan
thereof, see U.S. Pat. No. 5,821,333, expressly incorporated herein by reference). Thus, the
definition of “Fe¢ domain” includes both aminoe acids 231-447 (CH2-CH3) or 216-447 {(hinge-
CH2-CH3), or fragments thereof An “Fe fragment” 1n this context may contain fewer amino
acids from either or both of the N- and C-termint but still retains the abilty to form a duner with
another Fo domain or Fe fragment as can be detected using standard methods, generally based on
size (e.g. non-denaturing chromatography, size exclusion chromatography, ete.). Human IgG Fe
domains are of particular use n the present disclosure, and can be the F¢ domain from human

Ig(3l, 1gG2 or 1gG4.

8976} A “variant Fo domain” or “Fe variant” or “vanant F¢” contains amino acid
modifications {e.g. substitution, addition, and deletion) as compared to a parental Fc domain. The
term also includes naturally occurring allelic varants of the Fe region of an immunoglobulin, In
general, variant F¢ domains have at least about 80, 85, 96, 95, 97, 98 or 99 percent identity to the
corresponding parental human Ig( Fe domam {(using the identity algorithms discussed below,
with one embodiment utthzing the BLAST algorithm as 1s known n the art, using default
parameters). Alternatively, the variant Fc domains can have from 1, 2,3, 4, 5, 6,7, 8, 9, 19,
11,12, 13, 14, 15,16, 11,12, 13, 14, 15, 16, 17, 18, 19 or 20 amino acid modifications as
compared to the parental Fc domain. For example, one or more amino acids can be deleted from
the N-terminus or C-terminus of the Fe region of an immunoglobulin without substantial loss of

biglogical function. Additionally, as discussed herein, the variant Fc domains herein siill retain
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the ability to form a dimer with another Fc domain as measured using known techniguss as

described herein, such as non-denaturing gel electrophoresis.

18871} “Fc¢ gamma receptor”, “FoyR” or “Fe gamma R as used herein is meant any member
of the family of proteins that bind the 1gG anitbody Fe region and is encoded by an FoyR gene.
In humans this fanmily includes but is not limited to FoyRIE (CD64), including 1soforms FoyRia,
FeyRlIb, and FoyRie; FeyRIE (CD32), including isoforms FoyRila (including allotypes H131 and
R131), FeyRilb (including FeyRlIlb-1 and FoyRIIb-2), and FeyRlile; and FoyRI {(CD16),
mchuding isoforms FeyRIfla (including allotypes V1538 and F158) and FoyRIID (including
allotypes FoyRIb-NAT and FoyRIB-NAZ)Y (Jefferis et al, 2002, Immunol Lett 82:57-65, entirely
mcorporated by reference), as well as any undiscovered human FoyRs or FoyR isoforms or
allotypes. An FoyR may be from any orgamsm, including but not limited to humans, mice, rats,
rabbits, and monkeys. Mouse FeyRs include but are not limited to FoyRI (CD64), FeyRI
(CD32), FoyRI (CD16), and FoyRIUI-2 {(CD16-2), as well as any undiscovered mouse FeyRs or

FovR isoforms or allotypes.

16072} By “effector function” as used heremn is meant a biochemical event that results from
the interaction of an antibody Fo region with an Fo receptor or ligand, which vary with the
anttbody 1sotype. Effector functions include but are not hinited to antibody-dependent cell-
mediated cytotoxicity {ADCC), antibody-dependent cell-mediated phagocytosis (ADCP),
complement-dependent cytotoxicity {CDC), cvtokine secretion, immune complex-mediated
antigen uptake by antigen presenting cells, down regulation of cell surface receptors {e.g. B cell
receptor}, and B cell activation. “Antibody-dependent cell-mediated cytotoxicity” or “ADCC”
refer to a cell-mediated reaction in which nonspecific cytotoxic cels that express FeRs {such as
Natural Killer (NI} cells, neutrophils, and macrophages} recognize bound antibody on a target
cell and subsequently cause tysis of the target cell. ADCC 15 correlated with binding to FoyRUla;
mereased binding to FoyRIila leads to an ncrease i ADCC activity. To assess ADCC activity of
a molecule of interest, an m vitro ADCC assay such as that described i U.S. Pat. No. 5,500,362
or 5,821,337 may be performed. “ADCP” or antibody dependent cell-mediated phagocyiosis as
used herein is meant the cell-mediated reaction wherein nonspecific cytotoxic cells that express
FovRs recognize bound antibody on a target cell and subsequently cause phagocytosis of the

target cell.

64



WO 2022/087458 PCT/US2021/056312

{0073} “Fe null” and “Fc null variant” are used interchangeably and used herein to describe a
modified Fo which have reduced or abolished effector functions. Such Fe null or Fe null variant
have reduced or abolished to FeyRs and/or compiement receptors. Preferably, such Fc null or Fe
null variant has abolished effector functions. Exemplary methods for the modification include
but not limited to chemical alteration, amino acid residue substitution, insertion and deletions.
Exemplary amine acid positions on Fe molecules where one or more modifications were
mtroduced to decrease effector function of the resulting variant (numbering based on the EUJ
numbering scheme) at position 1) IgGl: €220, €226, €229, E233, 1234, L.235, G237, P238§,
§239 D265, §267, N297, L328, P331, K322, A327 and P329, 1) 1oG2: V234, G237, D265,
H268, N297, V309, A330, A331, K322 and w1} IgG4: L235, G237, DIZ6S and E318. Exemplary
Fc¢ molecules having decreased effector function include those having one or more of the
following substitutions: 1) IgG1: N29TA N297¢Q, N297G, D205AMNIOTA, DI6SA/MN2ST(,
CR2208/C2268/C2295/P238S, S267E/L328F, C2265/C2298/E233P/AL234V/AL235A,
L234F/L.235E/P331S, L234A/L2354, L234A/L235A/G237A, L234A/L235A/G23TA/K3224,
L234A/L235A/GR3TA/A330GS/A331S,
L234AM.235A/P329G, E233P/L234V/1.235 A/G236del/S239K,
E233P/1.234V/L235A/G236del/S267K, E233P/1.234V/L.235A/G236del/8239K/A327G,
FR33P/.234V/AL235A/G230del/S26TK/A327G and E233P/L.234V/L235A/GR36de],
1.234A/L.235A/G237deleted,; 11} Ig(G2: A3308/A3318, V234A/G237A, V234A/G237A/D205A4,
265A/A3308/A3318, V234A/G237A/D2ZO5SA/ASZ308/A331S, and
H268Q/V3091/A3308/A3315; w1) Ig(d: L.235A/GR37A/BEI18A, DI6SA,
L235A/G237TA/D265A and L235SA/GR237A/D265A/E318A.

80674} “Epitope” as used herein refers to a determinant capable of specific binding to the
variable region of an antibody molecule known as a paratope. Epitopes are groupings of
molecules such as amino acids or sugar side chains and usually have specific structural
characteristics, as well as specific charge characteristics. A single anfigen may have more than
one epitope. The epitope may comprise aming acid residues directly involved in the binding and
other amino acid residues, which are not directly involved in the binding, such as amino acid
residues which are effectively blocked by the antigen binding peptide (in other words, the aming
acid residue is within the footprint of the antigen binding peptide). Epitopes may be either

conformational or linear. An epitope typically includes at least 3, and more usually, at least 5 or
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8-10 aming acids. Antibodies that recognize the same epitope can be verified in a simple
mmmuncassay showing the ability of one antibody to block the binding of ancther antibody to a

target antigen, for example "binning".

[6075] “Linker” as used herein refers to a molecule that connect two polypeptide chains.
Linker can be a polypeptide linker or a synthetic chemical linker (for example, see disclosed in
Protein Engineering, 9(3), 299-305, 1996}, The length and sequence of the polypeptide hinkers is
not particularly imited and can be selected according to the purpose by those skilled in the art.
Polypeptide linker comprises one or more aming acids. In some embodiments, the polypeptide
iinker is a peptide with a length of at least 5 amino acids, preferably with a length of 5 to 100,
more preferably of 10 to 50 amino acids. In one embodiment, said peptide linker 1s G, 8, GS, SG,
SGG, GGS, and GSG (with G=glycine and S=serine). In another embodiment, said peptide
finker 15 {GGGSxGn (SEQ 1D NO:74) or (GGGGSxGo (SEQ 1D NG75) or (GGGGGSxGn
(SEQ 1D NO:76) or S{GGGS)xGn (SEQ 1D NO:386) or S(GGGGSxGn (SEQ 1D NO:387) or
S{GGGGGR G (SEQ ID NG:388), with x=1,2,3,4,5,6,7, 8,9, 10, 1, or 12 and n=0, 1, 2 or
3. Preferably, the said linker 1s (GGGGSpxGn with x=2.3, or 4 and 0=0 (SEQ ID NG:77}; more
preferably the said linker is {GGGGSxGn with x=3 and n=0 (SEQ ID N(G:78). In some
embodiments, the hinker comprises the sequence GGGGSGGGGRSGGGGS (SEQ ID NO: %) or
or SGGGGSGGGGSGGGGS (SEQ 1D NO:38%9). Synthetic chemical hinkers melude
crossiinking agents that are routinely used to crosshink peptides, for example, N-hydroxy
suceinimide (NHS), disuccinimidyl suberate {DSS), bis{succinmmidyl} suberate {(BS3),
dithiobis{succinimidyl propionate) (BSP}, dithiobis{succinimidyi propionate) (DTSSP), ethviene
glycol bis(succinimidy] suceinate} (EGS), ethylene glycol bis(sulfosuccininudy! succinate)
{sulfo-EGS), disuccinmmuidy] tartrate {DST), disulfosoccininudyl tartrate {sulfo-DST), bis[2-
(succimimdoxycarbonyloxy jethyl] sulfone (BSOCOES), and bis{2-
{succrmimidoxycarbonyloxy)ethyl] sutfone (sulfo-BSOCOES).

{8976} The term "polynucleotide” refers to an 1solated nucleic acid molecule or construet,
e.g. messenger RNA (mRNA), virally-derived RNA, or plasmid BNA {(pDNA)} encoding the
polypeptides of the present disclosure. A polynucleotide may comprise a conventional
phosphodiester bond or a non-conventional boud {e.g. an anide bond, such as found in peptide

nucleic acids {(PNA). The term "nucleic acid molecule” refers to any one or more nueleic acid
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segmenis, e.g. DNA or RNA fragments, present in a polynucleotide. In some aspects, one or
more vectors {particularty expression vectors) comprising such nucleic acids are provided. In one
aspect, a method for making a polypeptide of the prasent disclosure is provided, wherein the
methods comprises cuitaring a host cell comprising a mucleic acid encoding the polypeptide
under conditions suitable for expression of the polypeptide and recovering the polypeptide from
the host cell. "Recombinant” means the proteins are generated using recombinant nucleic acid
techniques in exogeneous host cells. Recombinantly produced protems expressed in host cells
are considered isolated for the purpose of the present disclosure, as are native or recombinant
proteins which have beeun separated, fractionated, or partially or substantially punified by any

surtable technique,

{8877} "Isolated," when used to describe the various polypeptides disclosed herein, means a
polypeptide that has been identified and separated and/or recovered from a cell or cell culture
from which 1t was expressed. Typically, an 1solated polypeptide will be purified by at least one
purification step. There 1s no required level of purity; “purnification” or “purified” refers to
mcrease of the target protein concentration relative to the concentration of contaminants ina
composition as compared to the starting matenial. An "isolated protein,” as used herein refers to a

target protein which is substantially free of other proteins having different binding specificities.

[8678] The terms “cancer” refers the physiological condition in mammals that is typically
characterized by unregulated and abnormal celi growth with the potential (o invade or spread to
other parts of the body. Examples of cancer include but are not limited to, carcinoma, fymphoma,
blastoma, sarcoma, and leukemia. More particular examples of such cancers include hung cancer,
smali-cell lung cancer, non-small cell lung (NSCL} cancer, bronchioloalviolar cell hung cancer,
squamous cell cancer, adenocarcinoma of the fung, squamous carcinoma of the lung, cancer of
the peritoneum, head and neck cancer, bone cancer, pancreatic cancer, skin cancer, cancer of the
head or neck, cutaneous or mtraccular melanoma, thyroid cancer, uterine cancer, gastrointestinal
cancer, ovarian cancer, rectal cancer, cancer of the anal region, stomach cancer, gastric cancer,
colon cancer, breast cancer, endometrial carcinoma, uterine cancer, carcinoma of the fallopian
tubes, carcinoma of the cervix, carcinoma of the vagina, vulval cancer, Hodgkin's Disease,
cancer of the esophagus, cancer of the small intestine, cancer of the endocrine system, cancer of

the thyroud gland, cancer of the parathyroid gland, cancer of the adrenal gland, sarcoma of soft
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tissue, cancer of the urethra, cancer of the penis, prostate cancer, cancer of the bladder, cancer of
the kidney or ureter, renal cell carcinoma, carcinoma of the renal pelvis, mesothelioma, bladder
cancer, hiver cancer, hepatoma, hepatocellular cancer, cervical cancer, salivary gland carcinoma,
biliay cancer, neoplasms of the central nervous system {{CINS), spinal axis tumors, brain stem
glioma, glioblastoma multiforme, astrocytomas, schwanomas, ependymonas, medulichlastomas,
meningiomas, squamous cell carcinomas, pituitary adenoma and Ewings sarcoma, including
refractory versions of any of the above cancers, or a combination of one or more of the above

Cancers.

Antibodies and Antigen Binding Domains

{6679 Certain aspects of the present disclosure relate to antibodies, antibody fragments, and
antigen binding domains that specifically bind human CD8b and/or human CD8ab. Any of the
anti-CD8 antibadies of the present disclosure {e.g., that specifically bind human CD8b and/or

human CD8ab) may find use in the fusion proteins, methods, and uses disclosed herein.

{6086} In some embodiments, the anti-CD8 antibody of the present disclosure specifically
binds human CD8b and/or human CD8ab with at least 10-fold, at least 20-fold, at least 30-fold,
at least 40-fold, at least S0-fold, at least 60-fold, at least 70-fold, at least 80-fold, at least 90-fold,
at least 100-fold, or at least 200-fold higher affinuty than its binding to human CD8a and/or
human CDR8aa, e.g., as expressed on natural killer (NK) cells (e.g, human NK cells). In some
embodiments, the anti-CD8 antibody of the present disclosure specifically binds human CD8b
and/or hursan CD8ab with at least 10-fold higher affinuty than its binding to human CD8a and/or
human CD8aa, e.g., as expressed on natoral killer (NK) cells. In some embodiments, the human
CD8b and/or human CD&ab are expressed on the surface of a human cell, e.g., a human T cell,
8081} In some embodiments, the anti-CD8 antibody of the present disclosure specifically
binds to a cell expressing a human CD8ab heterodimer on its surface {e.g., a human T cell) with
an BCS50 that s less than 1000nM. In some embodiments, the anti-CD8 antibody of the present
disclosure specifically binds to human CDB+ T cells.

8082} In some embodiments, the anti~-CD8 antibody of the present disclosure is a human
antibody or antibody fragment. In some embodiments, a human antibody or antibody fragment
comprises human-derived CDRs and framework sequences m the vanable domain, e.g., as

isolated from a human or generated using a library with human antibody sequences (e.g., CDR
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sequences). In some embodiments, the anti-CDE antibody of the present disclosure is a
humanized antibody or antibody fragment. In some embodiments, a humanized antibody or
antibody fragment comprises non-human-derived CDRs (e.g, from a mouse, rabbit, goat, etc)
and human-derived framework sequences in the variable domain. In some embodiments, a
human or humanized antibody further comprises a human Fc region. In some embodiments, the
human Fe region further comprises one or more Fo mutations, 2.g., as disclosed herein. There
are five major classes of 1ntact antibodies: fgA, ¥oD), IgH 1eG, and IgM, and several of these may
be further divided into subclasses (isotypes), e.g., IpGl, 1oG2, 1gG3, 1G4, IgA, and IgA2. The
heavy chain constant domains that correspond to the different classes of antibodies are called ¢,
8, g, v, and p, respectively. The subunit structures and three-dimensional configurations of

different classes of immunoglobulins are well known.

(8083} Muluple definitions for the CDR sequences of antibedy variable domains are known
in the art. Unless otherwise specified, CDR sequences are described herein according to the
definition of Kabat {see, e.g., Kabat et al | Sequences of Proteins of Immunological Interest, Fifth
Edition, NTH Publication 91-3242, Bethesda MD (1991}, vols. 1-3). However, other definutions
are known and contemplated for use. For exarople, in some embodiments, CDR sequences can
be described by the definition of Chothia (see, e.g., Chothua and Lesk, .J Aol Biol 196:901-917
{1987). Depending upon the specific CDR definition used, the precise framework sequences can
also vary, but, a5 1s known in the art, the first framework sequence (FW-1) refers to the sequence
from the N-terminus of the VH or VL domain to the beginning of CDR-H1/-L1, the second
framework sequence (FW-2) refers to the sequence from end of CDR-H1/-L1 to the beginning of
CDR-H2/-12, the third framework sequence (FW-3) refers to the sequence from end of CDR-
H2/-1.2 to the beginning of CDR-H3/-L3, and the fourth framework sequence (FW-4) refers to

the sequence from end of CDR-H3/-L3 to the C-terminal boundary of the VH or VL domain,

{6084 In some embodiments, an anti-CD8 antibody of the present disclosure comprises a
VH domaimn comprising 2 COR-HI comprising the ammo acid sequence of SEQ 1D NG, a
CDR-H2 comprising the amuino acid sequence of SEQ ID NO:2, and a CDR-H3 comprising the
amino acid sequence of SEQ 1D NO:3 and 2 VL domain comprising a CDR-L1 comprising the
amino acid sequence of SEQ ID NO:4, a CDR-L2 comprising the amino acid sequence of SEQ
1D NO:5, and a CDR-L3 comprising the amino acid sequence of SEQ ID NO:6. In some

embodiments, an anti-CDB antibody of the present disclosure comprises 1, 2, or 3 heavy chain
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CDRs of antibody xhCD8v1 {e.g., as shown in Tables 1-3) and/or 1, 2, or 3 light chain CDRs of
antthody xhCD8v1 {e.g., as shown in Tables 1-3). In some embodiments, the antibody is
humanized. In some embodiments, an anti-CD8 antibody of the present disclosure comprises a
VH domain comprising a CDR-H1, CDR-H2, and CDR-H3 from the sequence of SEQ 1D NO:58
and a VL domain comprising a CDR-L1, CDR-L2, and CDR-L3 from the seguence of SEQ ID
NO:59.

[8085] In some embodiments, an anti-CD8 antibody of the present disclosure comprises a
VH domain comprising a CDR-H1 comprising the amimno acid sequence of SEQ ID NO:177, a
CDR-H? comprising the amino acid sequence of SEQ 1D NG:178, and a CDR-H3 comprising
the amino acid sequence of SEQ ID NO:179 and a VL domain comprising a CDR-L1 comprising
the amino acid sequence of SEQ D NO: 180, a CDR-L2 comprising the amino acid sequence of
SEQ ID NG 181, and a CDR-L3 comprising the amino acid sequence of SEQ 12 NO:182. In
some embaodiments, an anti-CD8 antibody of the present disclosure comprises 1, 2, or 3 heavy
chain CDRs of antibody xhCD8vE {e.g., as shown in Tables 1-3} and/or 1, 2, or 3 light cham
CDRs of antibody xhCDEVE {e.g., as shown 1o Tables 1-3}. In some embodiments, the antibody
1s humanized. In some embodiments, an anti-CDIR antibody of the present disclosure comprises
a VH domain comprising a CDR-H1, CDR-H2, and CDR-H3 from the sequence of SEQ ID
NO:185 and a VL domain comprising a CDR-L1, CDR-L2, and CDR-L3 from the sequence of
SEQ ID NG 186,

[8686] In some embodiments, an anti-CD8 antibody of the present disclosure comprises a
VH domain comprising a CDR-HT comprising the aminoe acid sequence of SEQ ID NG:13, a
CDR-HZ comprising the amino acid sequence of SEQ 1D NO:14, and 3 CDR-H3 compnising the
ammno acid sequence of SEQ ID NG: 15 and a VL domain comprising a CDR-L1 comprising the
amino acid sequence of SEQ ID NG: 16, a CDR-L2 comprising the ammgo acid sequence of SEQ
ID NO:17, and a CDR-L3 comprising the amino acid sequence of SEQ 1D NG 18, Insome
embodiments, the VH domain comprises an amino acid sequence that 1 at least 90%, at least
95%, at least 99%, or 100% identical to the sequence of SEQ 1 NG:62 and/or the VL domam
comprises an amino acid sequence that is at least 90%, at least 95%, at least 99%, or 100%
identical to the sequence of SEQ ID NO:63. In some embodiments, an anti-CD8 antibody of the
present disclosure comprises 1, 2, or 3 heavy chain CDRs of antibody xhCD&v2 (e.g, as shown

m Tables 1-3) andfor 1, 2, or 3 hight chain CDRs of antibody xhUD8v2 {e.g., as shown in Tables
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1-3}. In some embodiments, the antibody is humanized. In some embodiments, an aniti-CD8
antibody of the present disclosure comprises a VH domain comprising a CDR-H1, CDR-H2, and
CDR-H3 from the sequence of SEQ 1D NG:62 and a VL domain comprising a COR-L1, CDR-
1.2, and CDR-L3 from the sequence of SEQ 1D NO:63.

{0087} In some embodiments, an anti-CD8 antibody of the present disclosure comprises a
VH domain comprising a CDR-H1 comprising the amino acid sequence of SEQ 1D NG:19, a
CDR-H? comprising the amino acid sequence of SEQ 1D NO:20, and a CDR-H3 comprising the
aming acid sequence of SEQ ID NO:21 and a VL domain comprising a COR-L1 comprising the
amino acid sequence of SEQ 1D NO:22, a CDR-LZ comprising the amino acid sequence of SEQ
1D NO:23, and a CDR-L3 comprising the amino acid sequence of SEQ 1D NO:24. In some
embodiments, the VH domain comprises an amino acid sequence that 1s at least 90%, at least
95%, at least 9995, or 100% identical to the sequence of SEQ 1D NO:64 and/or the VL domain
comprises an amino acid sequence that is at least 90%, at least 95%, at least 99%, or 100%
identical to the sequence of SEQ 1D NO:65. In some embodiments, an anti-CD8 antibody of the
present disclosure comprises 1, 2, or 3 heavy chamn CDRs of antibody xhCD8v3 {e.g., as shown
i Tables 1-3) and/or 1, 2, or 3 light chain CDRs of antibody xhCD83 {e.g., as shown in Tables
1-3). In some emboduments, the antibody 15 humanized. In some ernbodiments, an anti-CD8
antibody of the present disclosure comprises a VH domain comprising a CDR-HI, CDR-HZ, and
CDR-H3 from the sequence of SEQ 1D NG:64 and a VL domain comprising a CDR-L1, CDR-
1.2, and CDR-1L3 from the sequence of SEQ 1D N{:65.

[6088] In some embodiments, an anii-CD8 anitbody of the present disclosure comprises a
VH domam comprising a CDR-H1 comprising the ammno acid sequence of SEQ 1D NG:25, a
CDR-H2 comprising the amine acid sequence of SEQ ID NO:26, and a CDR-H3 comprising the
amino acid sequence of SEQ 1D NG:27 and a VL domain comprising a CDR-L1 comprising the
ammno acid sequence of SEQ 1D N(O:2§, a CDR-L2 comprising the amino acid sequence of SEQ
I3 NG:29, and a CDR-L3 comprising the amino acid sequence of SEQ IB NG:30. In some
embodiments, the VH domain comprises an amine acid sequence that 1s at least 90%, at least
95%, at least 99%, or 100% identical to the sequence of SEQ ID NO:66 and/or the VL domain
comprises an amino acid sequence that is at feast 90%, at least 95%, at least 99%, or 100%
identical to the sequence of SEQ 1D NO:67. In some embodiments, an anti-CD8 antibody of the

present disclosure comprises 1, 2, or 3 heavy chain CORs of antibody xhCD8v4 {e.g., as shown
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in Tables 1-3) and/or 1, 2, or 3 light chain CDRs of antibody xhCD8v4 {e.g., as shown in Tables
1-3}). In some embodiments, the antibody is humanized. In some embodiments, an anti-CD8
antibody of the present disclosure comprises a VH domain comprising a CDOR-H1, CDR-H2, and
CDR-HS from the sequence of SEQ 1D NG:66 and a VL domain comprising a CDR-L1, CBR-
L2, and CDR-L3 from the sequence of SEQ 1D NO:67.

[6089] In some embodiments, an anti-CD8 antibody of the present disclosure comprises a
VH domain comprising a CDR-H1 comprising the anuno acid sequence of SEQ ID NG:31, a
CDR-H2 comprising the aming acid sequence of SEQ 1D NQO:32, and a CDR-H3 comprising the
amino acid sequence of SEQ 1D NO:33 and a VL domam comprising a CDR-L1 comprising the
amino acid sequence of SEQ 1D NO:34, a CDR-L2 comprising the anmino acid sequence of SEQ
1D NG:33, and a CDR-L3 comprising the anuno acid sequence of SEQ 1D NO:36. In some
embodiments, the VH domain comprises an amino acid sequence that is at least 90%, at least
95%%, at least 95%, or 100% ideniical to the sequence of SEQ ID NO:68 and/or the VL domain
comprises an amino acid sequence that is at least 90%, at least 95%, at least 99%, or 100%
identical to the sequence of SEQ ID N(G:69. In some embodiments, an anti-CD8 antibody of the
present disclosure comprises 1, 2, or 3 heavy chain CDRs of antthody xhCD8&v5 {e.z, as shown
in Tables 1-3} and/or 1, 2, or 3 hight chain CDRs of antibody xhCDEVS {e.g., as shown in Tables
1-33. In some embodiments, the antibody is humarnized. Tn some embodiments, an anti-CD8
anttbody of the present disclosure comprises a VH domain comprising a CDR-H1, CDR-H2, and
CDR-H3 from the sequence of SEQ ID NG:68 and a VL domain comprising 8 COR-L1, CDR-
22, and CDR-L3 from the sequence of SEQ 1D NG:69.

8696} In some embodiments, an anti-CD8 antibody of the present disclosure comprises a
VH domain comprising a CDR-H1 comprising the amuno acid sequence of SEQ 1D NG:37, a
CDR-HZ comprising the amino acid sequence of SEQ 1D NO:38, and a CDR-H3 comprising the
ammno acid sequence of SEQ ID N(O:39 and a VL domain comprising a CDR-L1 comprising the
amino acid sequence of SEQ 1D NG:40, a CDR-L2 comprising the amino acid sequence of SEQ
ID N(:41, and a CDR-L3 comprising the amino acid sequence of SEQ 1D NG:42. In some
embodiments, the VH domain comprises an amino acid sequence that 1s at least 90%, at least
95%, at least 99%, or 100% identical to the sequence of SEQ 113 NO:70 and/or the VL domain
comprises an amino acid sequence that is at least 90%, at least 95%, at least 99%, or 100%

identical to the sequence of SEQ ID NO:71. In some embodiments, an anti-CD8 antibody of the
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present disclosure comprises 1, 2, or 3 heavy chain CDRs of antibody xhCDE&v6 (e.g., as shown
i Fables 1-3) andfor 1, 2, or 3 hight chain CDRs of antibody xhCUD8v6 {e.g., as shown in Tables
1-3}. in some embodiments, the antibody is human. In some embodiments, an anti-CD8
anttbody of the present disclosure comprises a VH domain comprising a CDR-HT, CDR-H2, and
CDR-H3 from the sequence of SEQ 1D NG:70 and a VL domain comprising a COR-L1, CDR-
L2, and CDR-1L3 from the sequence of SEQ 1D NG 71

8091} In some embodiments, an anti-CD8 antibody of the present disclosure comprises a
VH domain comprising a CDR-H1 comprising the amino acid sequence of SEQ 1D N(O:43, a
CDR-H? comprising the amino acid sequence of SEQ 1D NG44, and a CDR-H3 comprising the
amino acid sequence of SEQ ID NG4S and a VL domain comprising a COR-L1 comprising the
amino acid sequence of SEQ 1D NO:46, a CDR-LZ comprising the amimo acid sequence of SEQ
1D NO:47, and a CDR-L3 comprising the amino acid sequence of SEQ 1D NO:48. In some
embodiments, the VH domain comprises an amino acid sequence that is at least 90%, at least
5%, at least 99%, or 100% identical to the sequence of SEQ 1D NO:72 and/or the VL domain
comprises an anino acid sequence that 15 at least 90%, at least 95%, at least 99%, or 100%
identical to the sequence of SEQ 1D NO:73. In some embodiments, an anti-CD8 antibody of the
present disclosure comprises 1, 2, or 3 heavy chamn CDRs of antibody xhCD8v7 {e.g., as shown
m Tables 1-3} and/or 1, 2, or 3 light chain CDRs of antibody xhCD8v7 {e.g., as shown in Tables
1-3). In some embodiments, the antibody is human, In some embodiments, an anti-CD8
antibody of the present disclosure comprises 8 VH domain comprising 8 COR-H1, CDR-HZ, and
CDR-H3 from the sequence of SEQ 1D NG 72 and a VL domain compnising a CDR-L1, CDR-
L2, and CDR-1L3 from the sequence of SEQ 1D N{G:73.

{6092} In some embodiments, an anii-CD8 anitbody of the present disclosure comprises a
VH domain comprising a CDR-H1 comprising the amino acid sequence of X130 AIS, wherein X
B8 K GNRD T or G and wherein X218 Y, L, H, or F (SEQ ID NO:259), a CDR-H2
comprising the amino acid sequence of XuXoXPXaXsXe X7 XKeXo Y X10QRFX 111G, wherein X113
GorH, 2omlorF, 2L N oM XesGNHSRLoA XA NHS T F oY, X
SADoGXsT ERKV QoA XesAorT, XeosNorK, Xieis Aor N, and X115 Q or
T(SEQ 1 NO:260), and a CDR-H3 comprising the amino acid sequence of

KX GXeXsLFXeXs, wherem Xy s Dor A Xois A G E R Y, KON QL orF Xas A L,
Por¥, XatsTorL, Xs s R A Q,or S, XeisAor D and X715 D B, A, or S (SEQ 1D NG:261)
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and a VL domain comprising a CDOR-L1 comprising the amino acid sequence of
KaXoSXaXIXsGXs LN, wherein Xiis Ror G, X is Aor T, X318 Qor B, Xu s E N, T, 8, A K,
DGR orQ, XsisYor 8, and Xe1s A or V {(SEQ ID N0O:262), a CDR-LZ comprising the
amino acid sequence of GXXoXsEXaXs, wherein Xy s Aor 8, Xois T8 B G, or B, X3 is N, R,
A E orH Xa1sQor A, and Xs1s 8 or D (SEQ 1D NO:263), and a CDR-L3 comprising the
amino acid sequence of QX 2OXXXEPWT, wheremn Xy s 8, N, D G, A or B Xois 1L or 8,
Xs Y, Lo F, e s D, GTE QA or Y, and X515 A, TR, S, K, or Y (SEQ 1D NG:264). In
some embodiments, the VH domain further comprises a FW-1 comprising the sequence
QVOLVQSGAEVKEKPGSSVEVSCKASGGTES (SEQ 1D NO:274), a FW-2 comprising the
sequence WVROQAPGQGLEWMG (SEQ ID NO:275), a FW-3 comprising the sequence
RVTITADESTSTAYMELSSLRSEDTAVYYCAR (SEQ ID NO:276), and/or a FW-4
comprising the sequence WGQGTLVTVSS (SEQ ID NG:277). 1o some embodiments, the VL
domain further comprises a FW-1 comprising the sequence DIOMTQSPSSLSASVGDRVTITC
{SEQ 1D NO:289), a FW-2 comprising the sequence WYQQEPGKAPKLLIY (SEQ ID
N(:290), a FW-3 comprising the sequence GVPSRFSGSGSGTDFTLTISSLOPEDFATYYC
{(SEQ I3 NO:291), and/or a FW-4 comprising the sequence FGGGTKVEIK (SEQ 1D NO:292).

[8093] In some embodiments, an anti-CD8 antibody of the present disclosure comprises a
VH domam comprising a CDR-H1 comprising the ammo acid sequence of SEQ 1D NO:225, a
CDR-HZ comprising the amine acid sequence of SEQ ID N(O:226, and a CDR-H3 comprising
the aming acid sequence of SEQ 1D NG:227 and a VL domain comprising & CDR-LI comprising
the armino acid sequence of SEQ 1D NG:16, a CDR-L2 comprising the amino acid sequence of
SEQ ID NG:17, and a CDR-L3 comprising the amuno acid sequence of SEQ ID NO228. In
some embodiments, the VH domain comprises an amino acid sequence that 1s at least 90%, at
least 95%, at least 99%, or 100% wdentical 1o the sequence of SEQ I NO:245 and/or the VL
domain comprises an amine acid sequence that 1s at least 90%, at least 95%, at least 99%, or
100% identical to the sequence of SEQ 1D NO:246. In some embodiments, an anti-CD8
antibody of the present disclosure comprises 1, 2, or 3 heavy chain CDRs of antibody xhCDE8vQ
{e.g., as shown 1n Tables 1-3yand/or 1, 2, or 3 light chain CDRs of antibody xhCD8v% {e.g,, as
shown in Tables 1-3). In some embodiments, the antibody ts humanized. In some embodiments,
an anti-CD8 antibody of the present disclosure comprises a VH domain comprising a CDR-HI1,

CDR-H2, and CDR-H3 from the sequence of SEQ 1D NO:245 and a VL domain comprising a
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CDR-L1, CDR-LZ, and CDR-L3 from the sequence of SEQ ID NO:246. In some embodiments,
the VH domain further comprises a FW-1 comprising the sequence
QVOLYVQSGAEVKKPGSSVEKVSCKASGGTFS (SEQ [ NO:274}, a FW-2 comprising the
sequence WVYRQAPGQGLEWMG (KEQ ID NO:275), a FW-3 comprising the sequence
RVTITADESTSTAYMELSSLRSEDTAVYYCAR (SEQ 1D NO:276), and/or a FW-4
comprising the sequence WGQGTLVTVSS (SEQ ID NG:277). In some embodiments, the VL
domain further comprises a FW-1 comprising the sequence DIOMTQSPSSLSASVGDRVTITC
(SEQ ID NO:289), a FW-2 comprising the sequence WYQQKPGKAPKLLYY (SEQ ID
N(:290), a FW-3 comprising the sequence GYVPSRFSGSGSGTDFTLTISSLGPEDFATYYC
(SEQ ID NO:291), and/or a FW-4 comprising the sequence FGGGTKVEIK (SEQ 1D NO:292).

18094] In some embodiments, an anti-CD8 antibody of the present disclosure comprises a
VH domain comprising a CDR-H1 comprising the amino acid sequence of SEQ 1D NO:225, a
CDR-H2 comprising the amino acid sequence of SEQ 1D NG:232, and a CDR-H3 comprising
the anmino acid sequence of SEQ 1D NG:233 and a VL domain comprising a CDR-L1 comprising
the amino acid sequence of SEQ 1D NO:234, a CDR-L2 comprising the amino acid sequence of
SEQ 1D NG:235, and a CDR-L3 comprising the amino acid sequence of SEQ ID NO:236. In
some embaodiments, the VH domain comprises an anuno acid sequence that 1s at least 90%, at
{east 95%, at least 99%, or 100% wdentical to the sequence of SEQ ID NG:251 and/or the VL
domain comprises an amine acid sequence that 1s at least 90%, at least 95%, at least 99%, or
100% 1dentical to the sequence of SEQ ID NG:252. In some embodiments, the VH domain
comprises the anuno acid sequence of SEQ ID NO:251; and the VL domain comprises the amino
acid sequence of SEQ ID N(O:252. In some embodiments, an anti-CD8 antibody of the present
disclosure comprises 1, 2, or 3 heavy cham CDRs of antibody xhCDBv12 {e.g, as shown in
Tables 1-3} and/or 1, 2, or 3 light chain CDRs of antibody xhCD8v12 {e.g., as shown in Tables
1-3). In some embodiments, the antibody 15 homanized. In some ernbodiments, an anti-CD3
antibody of the present disclosure comprises a2 VH domain comprising 3 COR-H1, CDR-HZ, and
CDR-H3 from the sequence of SEQ 1D NO:251 and a VL domain comprising a CDR-L1, CDR-
L2, and CDR-L3 from the sequence of SEQ ID N{O:252. In some embodiments, the VH domain
further comprises a FW-1 comprising the sequence
QVOLYVQSGAEVKKPGSSVEKVSCKASGGTFS (SEQ D NO:274}, a FW-2 comprising the
sequence WVYRQAPGQGLEWMG (REQ ID NO:275), a FW-3 comprising the sequence
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RVTITADESTSTAYMELSSERSEDTAVYYCAR (SEQ ID NO:276), and/or a FW-4
comprising the sequence WGQGTLVTVSS (REG ID NO:277). In some embodiments, the VL
domain further comprises a FW-1 comprising the sequence DIQMTQSPSSLSASVGDRVTITC
{(SEQ 1D NO:289), a FW-2 comprising the sequence WYQQKPGKAPKLLIY (SEQ 1D
N(:290), a FW-3 comprising the sequence GVPSRFSGSGSGTDFTLTISSLGPEDFATYYC
(SEQ ID NO:291), and/or a FW-4 comprising the sequence FGGGTKVEIK (SEGQ 1D NO:292).

[8095] In some embodiments, an anti-CD8 antibody of the present disclosure comprises a
VH domain comprising a CDR-H1 comprising the amimno acid sequence of SEQ 1D NO:225, a
CDR-H? comprising the amino acid sequence of SEQ 1D N(G:232, and a CDR-H3 comprising
the amino acid sequence of SEQ 1D NO:233 and a VL domain comprising a CDR-L1 comprising
the amino acid sequence of SEQ D NO:16, a CDR-L2 comprising the amino acid sequence of
SEQ ID NQG:17, and a CDR-L3 comprising the amino acid sequence of SEQ D NG:228. In
some embodiments, the VH domain comprises an amino acid sequence that is at least 90%, at
least 95%, at least 99%, or 100% wdentical to the sequence of SEQ 1D NG:253 and/or the VL
domain comprises an amino acid sequence that is at least 90%, at least 95%, at least 99%, or
100% dengical to the sequence of SEQ ID NG:254. In some embodiments, an anti-CDR8
anttbody of the present disclosure comprises 1, 2, or 3 heavy chain CDRs of antibody xh{CID8&v13
{e.g., as shown n Tables 1-3) and/or 1, 2, or 3 light chain CDRs of antibody xhCD8v13 {e.g., as
shown n Tables 1-3). In some embodiments, the antibody 1s humanized. In some embodiments,
an anti-CD8 antibody of the present disclosure comprises a VH domain comprising a CBR-HI,
CDR-H2, and CDR-H3 from the sequence of SEQ 1D NO:253 and a VL domain comprising a
CDR-L1, CDR-L2, and CBR-L3 from the sequence of SEQ ID N(O:254. In some embodiments,
the VH domain further comprises 3 FW-1 comprising the sequence
QVOLYVQSGAEVEKPGSSVEKVSCKASGGTES (SEQ I NG:274), a FW-2 comprising the
sequence WVRQAPGQOQGLEWMG (KEQ ID NO275), a FW-3 comprising the sequence
RVTITADESTSTAYMELSSERSEDTAVYYCAR (SEQ ID NO:276}), and/or a FW-4
comprising the sequence WGQGTLVTVSS (SEQ ID NG:277). In some embodiments, the VL
domain further comprises a FW-1 comprising the sequence DIOMTQSPSSLSASVGDRVTITC
{SEQ 1D NO:289), a FW-2 comprising the sequence WYQQKPGKAPKLLIY (SEQ 1D
N(290), a FW-3 comprising the sequence GVPSRFSGSGSGTDFTLTISSLGPEDFATYYC
{SEQ 1D NO:291), andfor a FW-4 comprising the sequence FGGGTRKVEIK (SEQ ID NO:292).
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{0056} In some embodiments, an anti-CD8 antibody of the present disclosure comprises a
VH domain comprising a CDR-H1 comprising the aming acid sequence of XiYXoMS, wherein
X118 S, D E A or Qand Xais A, G, or T{SEQ ID NO:268), a CDR-H2 comprising the amino
acid sequence of DIXiXoXoGXKeXsTXsYADSVKG, wherein Xa is TN, S, G E H R or A, X0
Y W ForH X368A 8, QE orT, XaisGorE, XsisSorf and Xs1s A or G(SEQID
NO:269), and a CDR-H3 comprising the amino acid sequence of X XoXs Y XaWXsXe AKX,
wherein X115 Sor A, X0 s N H A D L Q Y, or R XGis AN S ar G Xas AV, R E or §,
XisDor S, X s DN, QES T oo L, Xy L, For M and Xzis L Y, or V (SEQ ID NO:270)
and a VL domain comprising a CDR-L1 comprising the amino acid sequence of
RASGSVSSNLA (SEQ ID NO:40), a CDR-L2 comprising the amino acid sequence of
GASSRAT (SEG 1D NO:41), and a CDR-L3 comprising the amino acid sequence of
QOYGSSPPVT (SEQ 1D NG:42). In some embodiments, the VH domain further comprises a
FW-1 comprising the sequence EVQLVESGGGLYQPGGSLRLSCAASGITFS (SEQID
NO:281), a FW-2 comprising the sequence WVRQAPGKGLEWVS (SEQ ID NO:282), a FW-3
comprising the sequence RFTISRDNAKNSLYLOMNSLRAEDTAVYYCAR (SEQ ID
NO:283), and/or a FW-4 comprising the sequence WGOGTMVTVSS (SEQ 1D NO:284) or
WGEQGTLVTVRS (SEQ ID NG:285). Tn some embodiments, the VL domain further comprises
a FW-1 comprising the sequence EIVLTOSPGTLSLSPGERATLSC (SEQ 1D NG:293), a FW-2
comprising the sequence WYQUKPGOQAPRLLIY (SEQ 1D NO:294}, a FW-3 comprising the
sequence GIPDRFSGSGSGTDFTLTISRLEPEDFAVYYC (SEQ ID N(O:295), and/or a FW-4
comprising the sequence FGQGTKVEIK (SEQ 1D NG:296).

8697} In some embodiments, an anti-CD8 antibody of the present disclosure comprises a
VH domain comprising a CDR-H1 comprising the amuno acid sequence of SEQ 1D NG:229, a
CDR-HZ comprising the amino acid sequence of SEQ 1D NO:230, and a CDR-H3 comprising
the amino acid sequence of SEQ 1D N(G:231 and a VL domain comprising 2 CDR-L1 comprising
the amino acid sequence of SEQ 1D NO:40, a CDR-L2 comprising the amino acid sequence of
SEQ ID NO:41, and a CDR-L3 comprising the amino acid sequence of SEQ 12 NO:42. In some
embodiments, the VH domain comprises an amino acid sequence that is at least 90%, at least
95%, at least 99%, or 100% identical to the sequence of SEQ 11D N(G:247 and/or the VL domain
comprises an amino acid sequence that is at least 90%, at least 95%, at least 99%, or 100%

identical to the sequence of SEQ ID NO:248. In some embodiments, an anti-CUD8 antibody of
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the present disclosure comprises 1, 2, or 3 heavy chain CDRs of antibody xhCD&v10{e.g., as
shown in Tables 1-3) and/or 1, 2, or 3 light chain CDRs of antibody xhCD8v10 (e.g., as shown
in Tables 1-3}). In some embodiments, the antibody is humanized. In some embodiments, an
anti-CD8 antibody of the present disclosure comprises a VH domain comprising a CDR-HI,
CDR-H2, and CDR-H3 from the sequence of SEQ ID NO:247 and a VL domain comprising a
CDR-L1, CDR-L2, and CDR-L3 from the sequence of SEQ D NO:248. In some embodiments,
the VH domain further comprises a FW-1 comprising the sequence
EVOLVESGGGLVQPGGSLRUSCAASGETES (SEQ ID NGO Z81), a FW-2 comprising the
sequence WYRQAPGKGLEWVS (SEQ D NO:282), a FW-3 comprising the sequence
RFTISRDNAKNSLYLQMNSLRAEDTAVYYCAR (SEQ ID NO:283), and/or a FW-4
comprising the sequence WGQGTMVTVSS (SEQ ID NO:284) or WGQGTLVTVSS (SEQ ID
NQO:285). In some embodiments, the VL domain further comprises a FW-1 comprising the
sequence EIVLTQSPGTLSLSPGERATLSC (SEQ ID NG:293), a FW-2 comprising the
sequence WYQOKPGQAPRLLIY (SEQ ID NG:294), a FW-3 comprising the sequence
GIPDRESGSGSGTDFTLTISRLEPEDFAVYYC (SEQ I NO:2935), and/or a FW-4 coroprising
the sequence FGQGTRVEIK (SEQ ID NO:2%96).

8058} In some embodiments, an anti-CD8 antibody of the present disclosure comprises a
VH domam comprising a CDR-H1 comprising the ammo acid sequence of SEQ 1D NO:229, a
CDR-HZ comprising the amine acid sequence of SEQ ID N(O:230, and a CDR-H3 comprising
the aming acid sequence of SEQ 1D NG:231 and a VL domain comprising & CDR-LI comprising
the amino acid sequence of SEQ 1D NG:40, a CDR-L2 comprising the amino acid sequence of
SEQ ID NG:41, and 8 CDR-L3 comprising the amuno acid sequence of SEQ ID NG42. In some
embodiments, the VH domain comprises an amino acid sequence that is at least 90%, at least
95%, at least 99%, or 100% identical to the sequence of SEQ 1D NQ:249 and/or the VL domain
comprises an amino acid sequence that 15 at feast 90%, at least 95%, at least 99%, or 100%
identical to the sequence of SEQ 1D NO:250. In some embodiments, the VH domain comprises
the amino acid sequence of SEQ 1D N(:249; and the VL domain comprises the amino acid
sequence of SEG ID NO:250. In some embodiments, an anti-CD8 antibody of the present
disclosure comprises 1, 2, or 3 heavy chain CDRs of antibody xhCD8v11 {e.g, as shown in
Tables 1-3) and/or 1, 2, or 3 light chain CDRs of antibody xhCD8v11 {e.g,, as shown in Tables

1-3}. In some embodiments, the antibody is humanized. In some embodiments, an anti-CD8
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antibody of the present disclosure comprises a2 VH domain comprising 3 COR-H1, CDR-HZ, and
CDR-H3 from the sequence of SEQ 1D NG:249 and a VL domain comprising a CDR-L1, CDR-
L2, and CDR-L3 from the sequence of SEQ 1D N{O:250. In some embodiments, the VH domain
further comprises a FW-1 comprising the sequence
EVQLVESGGGLVOPGGSLRLSCAASGFTFS {(SEQ ID NO:281), a FW-2 comprising the
sequence WVROAPGKGLEWVS (SEQ ID NO:282), a FW-3 comprising the sequence
RFTISRDNAKNSLYLOMNSLRAEDTAVYYCAR (SEQ ID NO:283), and/or a FW-4
comprising the sequence WGQGTMVTVSES (SEQ 1D NO:284) or WGOGTLVTVSS (SEQ ID
N(:285). In some embodiments, the VL domain further comprises a FW-1 comprising the
sequence BEIVLTQSPGTLSLSPGERATLSC (SEQ ID NO:293), a FW-2 comprising the
sequence WYQOQKPGQAPRLLIY (SEQ 1D NO:294), a FW-3 comprising the sequence
GIPDRFSGSGSGTDFTLTISRLEPEDFAVYYC (SEQ ID NG:295), and/or a FW-4 comprising
the sequence FGQGTKVEIK (SEQ 1D NO:296).

[8099] In some embodiments, an anti-CD8 antibody of the present disclosure comprises a
VH domain comprising a CDR-H1 comprising the anuno acid sequence of SEQ ID NG:229, a
CDR-HZ comprising the amino acid sequence of SEQ I3 NO:237, and a CDR-H3 comprising
the armno acid sequence of SEQ 1D NO:231 and a VL domain comprising a CDR-L1 comprising
the amino acid sequence of SEQ 1D NG 40, a CDR-L2 comprising the anmino acid sequence of
SEQ ID NG:41, and a CDR-L3 comprising the amino acid sequence of SEQ 1D NG:42. In some
smbodiments, the VH domain comprises an amino acid sequence that is at Jeast 90%, at least
95%, at least 99%, or 100% identical to the sequence of SE{Q 1D NG 255 and/or the VL domain
comprises an amino acid sequence that is at least 90%, at least 95%, at least 99%, or 100%
identical to the sequence of SEQ ID NO:256. In some embodiments, an anti-CD38 antibody of
the present disclosure comprises 1, 2, or 3 heavy chain CDRs of antibody xhCD8v14 (e.g., as
shown m Tables 1-3) and/or 1, 2, or 3 light chain CDRs of antibody xhCD8v14 {e.g., as shown
in Tables 1-3). In some embodiments, the antibody is humanized. In some embodiments, an
anti-CD8 antibody of the present disclosure comprises a VH domain comprising a CDR-H1,
CDR-H2, and CDR-H3 from the sequence of SEQ ID N(:255 and a VL domain comprising a
CDR-L1, CDR-L2, and CDR-L3 from the sequence of SEQ 1D NO:256. In some embodiments,
the VH domain further comprises a FW-1 comprising the sequence

EVOQLVESGGGLYVOPGGSLRLSCAASGETES (SEQ ID NO:281), a FW-2 comprising the
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sequence WYRQAPGKGLEWYVYS (SEQ 1D NO:282), a FW-3 comprising the sequence
RFTISRDNAKNSLYLOQMNSLRAEDTAVYYCAR (SEG ID NO:283), and/or a FW-4
comprising the sequence WGQGTMVTVES (SEQ ID NO:284) or WGQGTLVTVSS (SEQ ID
NO:285). In some embodiments, the VL domain further comprises a FW-1 comprising the
sequence BEIVLTQSPGTLSLSPGERATLSC (SEQ 1D N(G:293), a FW-2 comprising the
sequence WYQOKPGOQAPRLLIY (SEQ D NG:294), a FW-3 comprising the sequence
GIPDRESGSGSGTDFTLTISRLEPEDFAVYYC (SEQ ID NQ:295), and/or a FW-4 comprising
the sequence FGQGTKVEIK (SEQ 1D NO:296).

[8100] In some embodiments, an anti-CD8 antibody of the present disclosure comprises a
VH domain comprising a CDR-H1 comprising the amino acid sequence of SEQ 1D NO:229, a
CDR-H? comprising the amino acid sequence of SEQ D NG:237, and a CDR-H3 comprising
the amino acid sequence of SEQ 1D NO:231 and a VL domain comprising a CDR-L1 comprising
the amino acid sequence of SEQ 1D NG:40, a CDR-LZ comprising the amino acid sequence of
SEQ 1D NO:41, and a CDR-L3 comprising the amino acid sequence of SEQ ID NO:42. In some
ernbodiments, the VH domain comprises an amino acid sequence that 1s at least 90%, at least
5%, at least 99%, or 100% identical to the sequence of SEQ 1D NQO:257 and/or the VL domain
comprises an anuno actd sequence that 15 at feast 90%, at least 95%, at least 99%, or 100%
identical to the sequence of SEQ 1D NO:258. In some embodiments, an anti-CD8 antibody of
the present disclosure comprises 1, 2, or 3 heavy cham CDRs of antibody xhUDBv1S {e.g., as
shown n Tables 1-3} and/or 1, 2, or 3 light chain CDRs of antibody <hTCD8vis {e.g., as shown
m Tables 1-3). In some embodiments, the antibody 1s humanized. In some embodiments, an
anti-CDE antibody of the present disclosure comprises 3 VH domawn comprising 3 CDR-HI1,
CDR-H2, and CDR-H3 from the sequence of SEQ ID NO:257 and a VL domain comprising a
CDR-L1, CDR-L2, and CBR-L3 from the sequence of SEQ ID N(O:258. In some embodiments,
the VH domain further comprises 3 FW-1 comprising the sequence
EVQLVESGGGLYQPGGSLRLSCAASGETFS (SEQ 1D NO:281), a FW-2 comprising the
sequence WYRGQAPGKGLEWYS (SEQ ID NO:282), a FW-3 comprising the sequence
RETISRDNAKNSLYLOMNSLRAEDTAVYYCAR (SEQ D NQO:283), and/or a FW-4
comprising the sequence WGQGTMVTVSS (S8EQ 1D NG:284) or WGOQGTLYVTVES (SEQ ID
N(G285). In some embodiments, the VL domain further comprises a FW-1 comprising the

sequence BEIVLTQSPGTLSLSPGERATLSC (SEQ 1D NO:293), a FW-2 comprising the
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sequence WYQOQKPGQAPRLLIY (SE( ID N(O:294), a FW-3 comprising the sequence
GIPDRESGSGSGTDFTLTISRLEPEDFAVYYC (S8EQ 1D NG:295), and/or a FW-4 comprising
the sequence FGQGTKVEIK (SEQ ID NO:296).

{0101 In some embodiments, an anti-CD8 anttbody of the present disclosure comprises a
VH domain comprising a CDR-H1 comprising the amino acid sequence of SEQ 1D NG:49,a
CDR-HZ comprising the amino acid sequence of SEQ ID NOI50, and a CDR-H3 comprising the
amino acid sequence of SEQ 1D NO:3 and a VL domain comprising a CDR-L1 comprising the
aming acid sequence of SEQ ID NG 4, a CDR-L2 comprising the amino acid sequence of SEQ
1D NG:S, and a CDR-L3 comprising the amine acid sequence of SEQ ID NO:6. Insome
embodiments, an anti-CD8 antibody of the present disclosure comprises a VH domain
comprising a CDR-H1 comprising the amino acid sequence of SEQ 1D NG:51, a CDR-HZ
comprising the amino acid sequence of SEQ ID NG:52, and a CDR-H3 comprising the amino
actd sequence of SEQ ID NG 15 and a VL domain comprising a CDR-L1 comprising the amino
actd sequence of SEQ ID NG 16, 3 CDR-L2 comprising the amino acid sequence of SEQ ID
NG:17, and a CDR-L3 comprising the ammo acid sequence of SEQ ID NO: 18 In some
embodiments, an anti-CD8 antibody of the present disclosure comprises a2 VH domain
comprising a CDR-H1 comprising the amino acid sequence of SEQ ID N(G:53, a CDR-H2
comprising the anmino acid sequence of SEQ ID N(:52, and a CDR-H3 comprising the anuno
acid sequence of SEC 1D NG:21 and a VL domain compnising a CDR-LI comprising the amino
acid sequence of SEQ 1D NO:22, a CDR-L2 comprising the amino acid sequence of SEQ 1D
NG:23, and a CDR-L3 comprising the amino acid sequence of SEQ 1D NO:24. In some
embodiments, an anti-CD8 antibody of the present diselosure comprises 2 VH domain
comprising a CDR-H1 comprising the amine acid sequence of SEQ 1D N(:49, a CDR-H2
comprising the amino acid sequence of SEQ ID NO:52, and a CDR-H3 comprising the amino
acid sequence of SEQ ID NG:27 and a VL domain comprising a CDR-L1 comprising the amino
actd sequence of SEQ 1D NG:28, a CDR-L2 comprising the amino acid sequence of SEQ ID
NG:29, and a CDR-L3 comprising the amino acid sequence of SEQ 1D NO:30. In some
embodiments, an anti-CD& antibody of the present disclosure comprises a VH domain
comprising a CDR-HI comprising the aming acid sequence of SEQ ID NO:54, a CDR-H2
comprising the amino acid sequence of SEQ 1D NO:52, and a CDR-H3 comprising the amino

acid sequence of SEQ 1D N33 and a VL domain comprising a CDR-L1 comprising the amino
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actd sequence of SEQ 1D NG:34, a CDR-L2 comprising the amino acid sequence of SEQ ID
NO:35, and a CDR-L3 comprising the amino acid sequence of SEQ ID NO:36. In some
embodiments, an anti-CDE antibody of the present disclosure comprises a VH domain
comprising a CDR-HI comprising the amino acid sequence of SEQ 1D N(O:55, a CDR-H2
comprising the amino acid sequence of SEQ ID NO:56, and a CDR-H3 comprising the amino
acid sequence of SEQ ID NO:39 and a VL domain comprising a CDR-L1 comprising the amino
acid sequence of SEQ 1D NG:40, a CDR-L2 comprising the amino acid sequence of SEQ ID
NO:41, and a CDR-L3 comprising the amino acid sequence of SEQ 1D NO:42. In some
embodiments, an anti-CD8 antibody of the present disclosure comprises & VH domain
comprising a CDR-HI comprising the amino acid sequence of SEQ 1D NO:55, a CDR-H2
comprising the amino acid sequence of SEQ 1D NO:57, and a CDR-H3 comprising the amino
acid sequence of SEQ ID NO:45 and a VL domamn comprising a CDR-L1 comprising the amino
acid sequence of SEQ ID N(O:46, a CDR-L2 comprising the anuno acid sequence of SEQ ID
NO:47, and a CDR-L3 comprising the amino acid sequence of SEQ ID NO:48. In some
embodiments, an anti-CD38 antibody of the present disclosure comprises a VH domain
comprising a CDR-HI comprising the ammo acid sequence of SEQ I3 NO: 183, a CDR-H2
comprising the amino acid sequence of SEQ 1D NO: 184, and a CDR-H3 comprising the amino
acid sequence of SEQ ID NO:179 and a VL domam comprising a CDR-L1 comprising the amino
acid sequence of SEC ID NG 180, a CDR-L2 comprising the aming acid sequence of SEQ ID

N(:181, and a CDR-L3 comprising the amino acid sequence of SEQ ID NG 182

[8102] In some embodiments, an anii-CD8 anitbody of the present disclosure comprises a
VH domaim comprising a COR-H1 comprising the ammo acid sequence of GXaXaFXaXaXs,
wheremm X1 3G, Y, 8, or A 08, S, GR N, or L Xs s S TR Y, G or P, Xais S, K G,
NR DT, or G, and Xsis Y, L, H, or F{SE( ID NG 2653, a CDR-H2 comprising the amino
acid sequence of XaPXoXaXeXs wheremn Xpis L N, or M, Xo s GO N H S R L or A, Xa s A
NH ST For¥Y XaisAD orGandXsis T E KV, Q, or A(SEQ ID NO:266), and a
CDR-H3 comprising the amino acid sequence of XaXoXsGXIGLFX X7, wherem Xiis Dor A
Xis AGERY KNOQLOoF XssA LP oY XistorL, X51sR A Q orS, Xeis A
or B and X715 B, B, A, or S (SEQ 1D NO:267) and a VL domain comprising a CDR-L1
comprising the amino acid sequence of X XoSXaXaIXGGXLN, wherein XiisRor G, Xo s A or

T X%isQourE XisENTSAKDGR oG XssYorS, andXsis Aor V(SEQID
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N(:262), a CDR-L2 comprising the anuno actd sequence of GXGXaXsLXXs, wherein X1 18 A or
S, X8 T8 E Qor D, G is N, R A E or H, XaisQor A and Xs s Sor D (SEQ D
N(:203), and a CDR-L3 comprising the aming acid sequence of QX XXEXOGPWT, wherein
XiisS,N, B Q A orE XosT LorS, XY, LoorF XasD GTE QA orY, and Xsis
AT R S K, or Y {SEQ ID NO:264). In some embodiments, the VH domain further comprises
a FW-1 comprising the sequence QVOLYVQSGAEVKEKPGSSVEKYVSCKAS (SEQ ID NO:278), a
FW-2 comprising the sequence AISWVRQAPGQGLEWMGGH (SEQ 1D NQ:279), a FW-3
comprising the sequence ANYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCAR
(SEQ 1D NO:280), and/or a FW-4 comprising the sequence WGQGTLVTVSS (SEQ ID
NO:277). In some embodiments, the VL domain further comprises a FW-1 comprising the
sequence DIQMTOQSPSSLSASVGDRVTITC (SEQ ID NO:289), a FW-2 comprising the
sequence WYQOKPGEAPKLLIY (SEQ ID NO:290), a FW-3 comprising the sequence
GVPSRISGSGSGTDFTLTISSLOPEDFATYYC (SEQ ID NG:291), and/or a FW-4 comprising
the sequence FGGGTRVEIK (SEQ ID NG:292).

(6163} In some embodiments, an anti-CD8 antibody of the present disclosure comprises a
VH domam comprising a CDR-H1 comprising the aromo acid sequence of SEQ 113 NO:238, a
CDR-H2 comprising the amino acid sequence of SEQ ID N(G:239, and a CDR-H3 comprising
the amino acid sequence of SEQ D NG:233 and a VL domain comprising a CDR-L1 corprising
the amino acid sequence of SEQ ID NO:16, a CDR-L2 comprising the amino acid sequence of
SEQ ID NG:17, and a CDR-L3 comprising the amuno acid sequence of SEQ ID NO:228. In
some embodiments, the VH domain further comprises 3 FW-1 comprising the sequence
QVOLVQSGAEVEKPGSSVRVSCKAS {SEQ ID NO:278), a FW-2 comprising the sequence
AISWVROAPGOQGLEWMGGT (SEQ 1D N(G:279), a FW-3 comprising the sequence
ANYAQKFOQGRVTITADESTSTAYMELSSLRSEDTAVYYCAR {SEQ 1D NO:280), and/or a
FW-4 comprising the sequence WGQGTLVTVSS (SEQ 1D KNG:277). In some embodiments,
the VL domain further comprises a FW-1 comprising the sequence
DIQMTGSPSSLSASVGDRVTITC (SEQ 1 NOG:289), a FW-2Z comprising the sequence
WYQOQKPGKAPKLLYY (SEQ 1D NO:290), a FW-3 comprising the sequence
GVPSRFSGSGRGTDFTLTISSLOPEDFATYYC {(SEQ ID NO:291}, and/or a FW-4 comprising
the sequence FGGGTKVEIK (SEQ ID N(O:292).
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{0104} In some embodiments, an anti-CD8 antibody of the present disclosure comprises a
VH domain comprising a CDR-H1 comprising the amino acid sequence of SEQ 1D NO:238, a
CDR-H2 comprising the amino acid sequence of SEQ 1D NO:243, and a CDR-H3 comprising
the amino acid sequence of SEQ D NG:233 and a VL domain comprising a COR-L1 comprising
the amino acid sequence of SEQ 1D NO:234, a CDR-L2 comprising the amino acid sequence of
SEQ 1D NQO:235, and a CDR-L3 comprising the amino acid sequence of SEQ 1D NO:236. In
some embodiments, the VH domain further comprises a FW-1 comprising the sequence
OVOLVOSGAEVEKPGSSVKYSCKAS (SEQ 1D NO:278), a FW-2 comprising the sequence
AISWVROAPGOGLEWMGGT (SEGQ 1D NO:279), a FW-3 comprising the sequence
ANYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCAR (SEQ ID NO:280), and/or a
FW-4 comprising the sequence WGQGTLVTVSS (SEQ ID NO:277). In some embodiments,
the VL domain further comprises a FW-1 coraprising the sequence
DIGMTQSPSSLSASVGDRVTITC (SEQ 1D NG:289), a FW-2 comprising the sequence
WYQQEPGKAPKLLIY (SEQ ID NO:290}, a FW-3 comprising the sequence
GVPSRISGSGSGTDFTLTISSLOPEDFATYYC (SEQ ID NOG:291), and/or a FW-4 comprising
the sequence FGGGTRVEIK (SEQ ID NG:292).

[8105] In some embodiments, an anti-CD8 antibody of the present disclosure comprises a
VH domam comprising a CDR-H1 comprising the ammo acid sequence of SEQ 1D NO:238, a
CDR-HZ comprising the amine acid sequence of SEQ ID N(O:243, and a CDR-H3 comprising
the aming acid sequence of SEQ 1D NG:233 and a VL domain comprising & CDR-LI comprising
the amine acid sequence of SEQ 1D NG 16, a CDR-L2 comprising the amino acid sequence of
SEQ ID NG:17, and a CDR-L3 comprising the amuno acid sequence of SEQ ID NO228. In
some embodiments, the VH domain further comprises 3 FW-1 comprising the sequence
QVOLVQSGAEVKKPGSSVKVSCKAS (SEQ ID NO: 2783, a FW-2 comprising the sequence
AISWYVRQAPGQGLEWMGGT (SEQ 1D NG:279), a FW-3 comprising the sequence
ANYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCAR (SEQ 1D NO:280), and/or a
FW-4 comprising the sequence WGQGTLVTVSS (SEQ 1D NO:277). In some embodiments,
the VL domain further comprises a FW-1 comprising the sequence
DIQMTGSPSSLSASVGDRVTITC (SEQ 1D NO:289), a FW-2 comprising the sequence
WYQOKPGKAPKLLLY (SEQ 1D NO:290), a FW-3 comprising the sequence
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GVPSRFSGSGSGTDFTLTISSLGPEDFATYYC (SEQ 1D NG:291), and/or 3 FW-4 comprising
the sequence FGGGTKVEIK (SEQ 1D NO:292).

{0106} In some embodiments, an anti-CD8 antibody of the present disclosure comprises a
VH domain comprising a CDR-H1 comprising the aming acid sequence of GFTFX:1X0Y,
wherein X118 8§, D, E, Q, S, or Aand Xa 15§, B, B A or Q(SEQ I NO:271), a CDR-HZ
comprising the amino acid sequence of X XoXaGXaXs, wherein Xy 13 T, N, & QL E H, Ror A,
Xris Y, W, For H, X318A 8 Q,E, or T, Xais Gor E, and X513 8 or [ {SEQ 1D NG:272), and
a CDR-H3 comprising the amino acid sequence of XiXaXs Y XaWXsXeAX7DXs, wherein Xy 18 8
or AN HADLQY orR XssA NS oG Xeis AV RE orS, XsisDor 8§, Xe
sDNQES ToorL, 2oL, ForM and Xeis LY, or V(SEQ ID NOG:273) and a VL
domain comprising a COR-L1 comprising the amino acid sequence of RASQSVYSSNLA (SEQ
1D NO:40), 2 CDR-LZ comprising the amino acid sequence of GASSRAT (8EQ 1D NO:41), and
a CDR-L3 comprising the amino acid sequence of QQYGSSPPVT (SEQ 1D NO:42). Insome
embodiments, the VH domain further comprises a FW-1 comprising the sequence
EVQLVESGGGLVQPGGSLRLSCAAS (SEQ ID NG:286), a FW-2 comprising the sequence
AMSWVRQAPGEGLEWYVSDI (SEQ 1D NG:287), a FW-3 comprising the sequence
TAYADSVKGRFTISRDNAKNSLYLOMNSLRAEDTAVYYCAR (REQ 1D NG:288), and/or a
FW-4 comprising the sequence WGOGTMVYTVSS (SEQ 1D NO:284) or WGOQGTLVTVSS
{SEQ 1D NG:235). In some embodiments, the VL domain further comprises a FW-1 comprising
the sequence EIVETQSPGTLSLSPGERATLRC (SEQ ID N(O:293), a FW-2 comprising the
sequence WYQOKPGQAPRLLIY (SEQ 1D NG:294), a FW-3 comprising the sequence
GIPDRESGSGRGTDFTLTISRLEPEDFAVYYC (SEQ ID N(:295}, and/or a FW-4 comprising
the sequence FGQGTRVEIK (SEQ 1D NO:296).

{8167} In some embodiments, an anti-CD8 antibody of the present disclosure comprises a
VH domain comprising a CDR-H1 comprising the amuno acid sequence of SEQ 1D NG:240, a
CDR-HZ comprising the amino acid sequence of SEQ 1D NO:241, and a CDR-H3 comprising
the ammino acid sequence of SEQ 1D N(G:242 and a VL domain comprising 2 CDR-L1 comprising
the amino acid sequence of SEQ 1D NO:40, a CDR-L2 comprising the amino acid sequence of
SEQ ID NO:41, and a CDR-L3 comprising the amino acid sequence of SEQ 1D NO:42. In some
embodiments, the VH domam further comprises a FW-1 comprising the sequence

EVQLVESGGGLVGPGGSLRLSCAAS (SEQ 1D NO:286), a FW-2 comprising the sequence
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AMSWYRGQAPGKGLEWVYSDI (SEQ 1D NO:.2873, a FW-3 comprising the sequence
TAYADSVEKGRFTISRDNAKNSLYLOMNSLRAEDTAVYYCAR (SEQ D NG:288), and/or a
FW.4 comprising the sequence WGQGTMVTVSS (SEQ 1D NO:284) or WGQGTLVTVSS
{(SEQ 1D NO:28S). In some embodiments, the VL domain further comprises a FW-1 comprising
the sequence BEIVLTQSPGTLSLSPGERATLSC (SEQ 1D NO:293), a FW-2 comprising the
sequence WYQOKPGOQAPRLLIY (SEQ D NG:294), a FW-3 comprising the sequence
GIPDRESGSGSGTDFTLTISRLEPEDFAVYYC (SEQ ID NQ:295), and/or a FW-4 comprising
the sequence FGQGTKVEIK (SEQ 1D NO:296).

[8108] In some embodiments, an anti-CD8 antibody of the present disclosure comprises a
VH domain comprising a CDR-H1 comprising the amino acid sequence of SEQ 1D NO:240, a
CDR-H2 comprising the amino acid sequence of SEQ D N(O:244, and a CDR-H3 comprising
the amino acid sequence of SEQ 1D NO:242 and a VL domain comprising a CDR-L1 comprising
the amino acid sequence of SEQ 1D NG:40, a CDR-LZ comprising the amino acid sequence of
SEQ 1D NO:41, and a CDR-L3 comprising the amino acid sequence of SEQ ID NO:42. In some
embodiments, the VH domain further comprises a FW-1 comprising the sequence
EVQLVESGGGLVOQPGGSLRLISCAAS (SEQ ID NO:286), a FW-2 comprising the sequence
AMSWVRGAPGKGLEWVSDI (SEQ 113 NG:287), a FW-3 comprising the sequence
TAYADSVEKGRFTISRDNAKNSLYLOQMNSLRAEDTAVYYCAR (SEQ 1D NG:288), and/or a
FW-4 comprising the sequence WGQGTMVTVES {SEQ ID NG:284y or WGQGTLVTVSS
(SEQ ID NO:285). In some embodiments, the VL domain further comprises a FW-1 comprising
the sequence EIVLTQSPGTLSLSPGERATLSC {SEQ I NG: 293}, a FW-2 comprising the
sequence WYQOQKPGQAPRLLIY {SEQ ID N(:2%4), a FW-3 comprising the sequence
GIPDRESGSGSGTDFTLTISRLEPEDFAVYYC (SEQ 1D NO:295), and/or a FW-4 comprising
the sequence FGQGTRVEIK {(SEQ ID N(O:296). In some embodiments, the present disclosure
provides an anti-CD8 antibody comprising 3 VH domain comprising CDR-H1, CDR-H2, and
CDR-H3 sequences of a single antibody listed in Table 1 and a VL domain comprising CDR-L1,
CDR-L2, and CDR-13 sequences of the single antibody listed in Table 1. For example, the anti-
D8 antibody comprises the six UDRs of antibody xhCD8vi, xhCD8v1.1, xhCD8vZ, xhCD8v3,
*hCD8vd4, xhCD8&vS, xhCDEv6, xhCDRVT, xh(CDE&vE, xhChgvo, xhCD8v10, xhCD3vi1,
xhCD&v12, xhCD8v13, xhTD8v14, xhCD8&v1S, VO family, or V11 family shown in Table 1. In

some embodiments, the present disclosure provides an anti-CD8 antibody comprising a VH
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domain comprising CDR-HT, CDR-HZ, and CDR-H3 sequences of a single antibody listed in
Table 2 and a VL domain comprising CDR-LT, CDR-LZ, and CDR-L3 sequences of the single
antibody listed in Table 2. For example, the anti-CD8 antibody comprises the six CDRs of
antibody xhCD8v1, xhCD8v1.1, xhCD8vZ, xhCD8v3, xhUD8v4, xhCD&vS, xhCDEvE,
xhCD8v7, xh(CD8vE, xhTDRVY, xhCD8v10, xhCD8viL, xhCDRv12, xhCD&v13, xhCD8v14,
xhCD8v1 S V9 family, or V11 family shown in Table 2. In some embodiments, the present
disclosure provides a fusion protein comprising an anti-CD8 antibody comprising a VH domain
comprising CDR-H, CDR-H2, and CDR-H3 sequences of the single antibody listed in Table 1
and a VL domain comprising CDR-L1, CDR-1.2, and CDR-13 sequences of a single antibody
fisted in Table 1. For example, the anti-CD& antibody of the fusion protein comprises the six
CDRs of antibody xhCD8vE, xhCD8v1 1, xhCD8v2, xh(CD8V3, xhCDEv4, xhCD8vS, xh(DAvE,
xhCD8v7, xhCD8vE, xhCDEvY, xh(CD8vI0, xh{CD8v1 1, xhCD8v12, xhCDE&v13, xhCDRv14,
®hCDBV1S, VO family, or V11 famuly shown in Table 1. In some embodiments, the present
disclosure provides a fusion protein comprising an anti-CD8 antibody cormprising a VH domain
comprising CDR-H1, CDR-HZ,
and a VL domain comprising CDR-L1, CDR-L2

and CDR-H3 sequences of a single antibody listed in Table 2
, and CDR-L3 sequences of the single antibody
isted 1n Table 2. For example, the anti-CD8 antibody of the fusion protein comprises the six
CDRs of antibody xhCD8vE, xhCDBv L1, xhCD8RvZ, xhCDEv3, xhCD8v4, xhCD8vS, xh(TDEvS,
«hCD8VT7, xhCD&vE, xh{TDvY, xhTUDBv1C, xhCD8viL, xhCD8v12, xhUD8v13, xh{{D8vi4,
xhCD8&v135, VO family, or V11 family shown n Table 2. In some embodiments, the present
disclosure provides an anti-CD8 antibody comprising a VH domain comprising CDR-H1, CDR-
H2, and CBR-H3 sequences of a VH domain listed in Table 3 and a VL domain comprising
CDR-L1, CDBR-LZ, and CDR-L3 sequences of a VL domain listed in Table 3 (in some
embodiments, the VH and VL domains are from the same single antibody listed in Table 3). For
example, the anti-CD8 antibody comprises the VH and VL of antibody xhCD8v1, xhCD8V1 1,
xhCD&vZ, xhChH8v3, <xhCD8v4, xhCDEvS, xhT8v6, xhUDRVT, xhCDEvE xhCD8vo,
*hCD8vI0, xhCD8vil, xhCDEv1Z, xhTD8v13, xhCD8v14, or xhTUD8v15 shown in Table 3. In
some embodiments, the present disclosure provides a fusion protein comprising an anti-CD8
antthody comprising a VH domain comprising CDR-H1, CDR-H2, and CDR-H3 sequences of a
VH domain listed in Table 3 and 1 VL domain comprising CDR-L1, CDR-L2, and CDR-L3

sequences of a VL domain listed 1in Table 3 {in some embodiments, the VH and VL domains are
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from the same single antibody listed in Table 3). In some embodiments, the present disclosure
provides an anti-CD8 antibody comprising a VH domain sequence and a VL domain sequence
for a single antibody as listed 1n Table 3. In some embodiments, the present disclosure provides
a fusion protein comprising an anti-CD8 antibody comprising a VH domain sequence and a VL

domain sequence for a single antibody as histed in Table 3. For example, the anti-CD2 antibody

of the fuston protein comprises the VH and VL of antibody xhCD&v1, xhCD8vI 1, xhCD&vZ,
xhCD8v3, xhCD8v4, xhCDRVS, xhCD&vo, xhTDEv7, xh(CDRVE, xhCDEvY, xhCDEvIQ,
xhCD8v11, xh(CD28viZ, xhCDEv13, xhCD8v14, or xhCDEv1S shown in Table 3.

Table 1. Anti-CDS antibody CDRs (Kabat)

MName CDR-HI CDR-H2 CDR-H3 CDR-L3 CDR-L.2 CDR-1L.3
shCD8vi KYTMH HFNPNND | DGLGLRL | GASENIY GATNLAD | QNILDTP
(SEQID ETKYNQK | FAD GALN (SEQ 1D wT
NG FTG {(SEQ ID (SEQ ID NG5 (SEQID
{(SEQ ID NG:3) NG:4) NO:6)
NG:2)
xhCD8vIY | KYAIS HENPNND | DGLGLRL | RASENIYG | GATNLAD | QNILDTP
(SEQID ETKYNQK | FAD ALN {(SEQ ID WT
NG Ty FOG {(SEQ ID (SEQID NG:iD (SEQ ID
(SEQID NO:9) NGO NG:12)
N(G:8)
sh{CT8v2 NFAIS GUPGHAK | DGLGIRLF | RASQEIYG | GATNLQS | QDIYDAP
{SEQID ANYAQKF | AD ALN (SEQ ID WT
NOD) QG (SEQ D {(SEQID NO:AD {(SEQ 1D
(SEQID NO:S) NQO:16) NG:18)
NO:14)
shCD8v3 KFAIS GHPGHAK | DGLGIRLF | RASQEIYG | GATNLGS | QDIYDAP
(SEQ D ANYAQKY | AD ALN (SEQ ID WwT
NG9 QG {(SEQ ID (SEQ ID NO:23) (SEQ ID
{(SEQ ID NG:21) NG22y NG:24)
NO:20
xh{D8v4 KYAIS GIIPGHAK | BGLGIRLF | RASQKEIY | GATNLOS | ONTYDTP
(SEQID ANYAQKF | AD GALN {SEQ ID WT
NO:25) QG {SEQ ID (SEQID NO29) (SEQID
(SEQID NG:27) NG:28) NO:36}
NO:26)
xhCDEvE GHAIS GUPGHAK | DGLGIRLF | RASQKIY | GATNLQS | QNTYDTP
{SEQID ANYAQKF | AD GALN (SEQ ID WT
NQO3D QG {(SEQ D {(SEQID NO35 (SEQ ID
(SEQ ID N:33) NO:34) NG:36)
NO:32)
shCTH8v6 DYGMS DINWSGE] | SNSYRWD | RASQSVSS | GASSRAT | QQYGSSP
{SEQID TAYADSY | DALDI NLA (SEQ ID PVT
NG3T KG (SEQ ID (SEQ ID NOG:4H (SEQID
N3 NO:40) NG:42)
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{(SEQID
NO:38)
shCD8v7 DYAMH VISYDGSN | DRIGWYD | RASHRVG | DASNRAT | QORSNWP
(SEQID KYYADSY | YDAFDI SNLA (SEQ ID PT
NG:43) KG {SEQ ID (SEQ ID NO:47 (SEQ ID
(SEQID NO:45) NG:A46) NO:48)
NO:44)
xh{D8vE SYWNMN QIYPGDG | SGAAFSS RASENIYS | AATNLAD | QHFWGTP
{(SEQID DINYNGK | YYAMDY | NLA{(SEQ | (SEQID WT (SEQ
NO:A7T FKG (SEQ | (SEQID 1D NG:180) | NO:18Y) IDNG:182)
IDNG:178) | NO:I7TDH
xh{CD8v9 SYAIS GHPGAAT | DAAGIRLF | RASQEIYG | GATNLQS | QSTYDAP
(SEQID ANYAQKF | AD ALN {SEQ ID WT (SEQ
NO:225) QG {(SEQ ID (SEQID NGAT ID NG:228)
(REQ D NO:227) NG:16)
NO:226)
thCD8vi8 | SYAMS DITYAGG | SNAYAW | RASQSVSES | GASSRAT | QQYGSSP
{(SEQID STAYADS | DDALDI NLA {(SEQ D PVT
NO:229) VKG(SEQ | SEQID {(SEQID NO4D (SEQ ID
IDNG:230) | NO:23D NO:40) NG:42)
xhCD8vi1 SYAMS DITYAGG | SNAYAW | RASQSVSS | GASSRAT | QOQYGSSP
{(SEQID STAYADS | DDALDI NLA {(SEQ D PVT
NO:229) VKG (SEQ | (SEQID {(SEQID N4y (SEQ ID
1D NG:230) | NO:23D) NG:A4G NG:42)
xh{D8vIZ | SYAIS GHPGYAT | DAAGIRLF | RASQSIVG | GASNLGQS | QSTYTAP
(SEQID ANYAQKF | AD (SEQ ALN(SEQ | {(SEQID WT (SEQ
NO:2253 QG (SEQ 10 NG:233) | 1D NG:234) | NO:235) ID NO:236)
1D NOG:Z32)
shCD8vi3 | SYAIS GIHPGYAT | DAAGIRLF | RASQEIYG | GATNLQS | OSTYDAP
(SEQ ID ANYAQKF | AD (SEQ ALN (SEQ ID WT (SEGQ
NO:225) QG (SEQ D NO:233) | (SEQID NOAT 1D NG228)
1D NQ:232) NO:16)
shCD8vid | SYAMS DISYAGGS | SNAYAW RASQSVSS | GASSRAT | QOYGSSP
(SEQ ID TAYADSV | DDALDI NLA (SEQ ID PVT
NG:22%) KG(REQ {SEGQID (SEQ ID NO:41H (SEQID
IDNG:237) | NG:231 NG440 N{O:42)
shCD8vIZ | SYAMS DISYAGGS | SNAYAW RASQSVSS | GASSRAT | QQYGSSP
(SEQ ID TAYADSV | DDALDI NLA (SEQ ID PVT
NG:229) KG(SEQ {SEQ ID (SEQID NO4L (SEQ ID
IDNG:237) | NG:231D NG:AG NG:42)
A% f{lﬂ'ﬂiiy X1Xz ‘\IS X1X2X3PX4 X1ij YSGXA X]XzSXgYﬂ GX]X;{“L QX{XszXJ,
X118 8, K, MK XXX | XKLFXX5 KGXGLN KyXs XsPWT
G, N, R, D, oYX QKF | XiisDor XiisRor XimsAorS, | XS N,
T,or G XuG A, G, X218 T, S, 3,0, A, 0r
X8 Y, L, Xyis Gor Xais A, G, XzisAor B Q,or D, E,
HoorF H. X;islor [ELRY, K, T, X5 N R, X T Lor
{SEQID F, N, Q. L or | XzisQor A E orH, S,
NOG:259) Xzis LN, F, E. X8 Qor XY, L,
or M, a5 AL, Xy 8 E, N, A, or F,
Poor¥, T8 ALK,
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¥eisGON, [ Xeislork, | DG Ror [ XsisSorD | Xpis D, G,
H 5 R L Xsis R,0A, | Q, (SEQ 1D T,E G, A,
or A, Xsis Q,or S, XsisYor§, | NO:263) or Y,
ANHS, {XeisAor XeisAorV Xsis A, T,
T.F.or¥, D, (SEQ ID R, 8 K, or
Neis A, D, [ XD E | NO262) Y
or G, A, or S (SEQID
X7 T, E, {(SEQ ID NG:264)
K, V,Q,or | NG:261)
A,
Ngis Aor
T, Xeis N
or K, Xiois
Aor N, X1
1sQor T
{SEQ ID
NO:260)
Vit family | XGYXOMS DIX 306G | XeXXGY X | RASQSVSS | GASSRAT | QQYGSSP
Xy 8, D, MaXTHSY | WXSNAK, | NLA (SEQID PYVT
E.A or (Q ADSVKG X5 (SEQ D NG:4D (SEQID
XA G, | X TN, Xyis Sor A, | N4 NG:42)
or T {SEQ S,QEH | XN H,
1D NG:268) | R or A, AD L Q,
XY, W, | Y.or R,
F,or H, Xiis A, N,
Xa1s A, S, S,or GG,
Q,E orT, Xats AV,
Xyis Gor R,E,or§,
E,Xsis8o0r | Xsis Dors,
1, Xeis D, N,
XsisAor G | QE ST,
{(SEQ ID or b,
NG:269) X518 L, F,
or M,
Xsis L, Y,
or V
{(SEQ 1D
NO:270)
Table 2. Anti-CD8 antibody CDRs {Chothia)
Name {CDR-H1 {DR-H2 CDR-H3 CDR-L1 CDR-L2 {CDR-L3
shCD8vi GYTFTKY | NPNNDE DGLGLRL | GASENIY | GATNLAD | QNILDTP
(SEQID (SEQ 1D FAD GALN {(SEQ ID WT
NG:4% NO:50) {(SEQ 1D (SEQ ID NG:5) (SEQ ID
NG NO4) NO:6)
shCD8vil | GYTFTKY | NPNNDE DGLGLRL | RASENIYG | GATNLAD | QNILDTP
{(SEQ ID {(SEQ ID FAD ALN (SEQ ID WT
NO:49) NO:SO) NO:ID
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(SEQ ID (SEQID (SEQID
NO:9) NO:10) NO:12)
shCD8v2 | GYRFHNF | IPGHAK | DGLGIRLF | RASQEIYG | GATNLOS | QDIYDAP
(SEQ ID (SEQID AD ALN (SEQ ID WT
NO:3 1) NO:32) (SEQ ID (SEQ ID NO:17) (SEQ ID
NO:13) NO:16) NO:18)
shCD8v3 | GSRFYKF | IPGHAK | DGLGIRLF | RASOEIYG | GATNLOS | ODIYDAP
(SEQ ID (SEQID AD ALN (SEQ 1D WT
NO:53) NG:52) (SEQ ID (SEQ ID NO:23) (SEQ ID
NO:21) NO:22) NO:24)
shCD8v4 | GYTFTKY | IPGHAK | DGLGIRLF | RASOKIY | GATNLQS | QNTYDTP
(SEQ ID (SEQ ID AD GALN (SEQ ID WT
NO:49) NO:32) (SEQ ID (SEQ ID NO:29) (SEQ ID
NO:27) NO:28) NO:30)
<hCD8vS | GSGFRGH | IPGHAK | DGLGIRLF | RASQKIY | GATNLQS | QNTYDTP
(SEQ ID (SEQ ID AD GALN (SEQ ID WT
NO:34) NO:32) (SEQ D (SEQ ID NO:35) (SEQ ID
NO:33) NO:34) NO:36)
<hCD8v6 | GFIFDDY | NWSGEI | SNSYRWD | RASQSVSS | GASSRAT | QQYGSSP
(SEQ D (SEQ D DALDI NLA (SEQ ID PYT
NO:35) NO:56) (SEQ D (SEQ D NO41) (SEQ ID
NO:39) NO:40) NO:42)
<hCD8T | GFIFDDY | SYDGSN | DRIGWYD | RASHSVG | DASNRAT | QORSNWE
(SEQ D (SEQ D YDAFDI | SNLA (SEQ ID PT
NO:55) NO:57) (SEQ ID (SEQ ID NO4T) (SEQ ID
NO:45) NO:46) NO:48)
<hCD&v8 | GYAFSSY | YPGDGD | SGAAFSS | RASENIYS | AATNLAD | QHFWGTP
(SEQ ID (SEQID YYAMDY | NLA(SEQ | (SEQID WT (SEQ
NO:183) NO:184) (SEQ ID 1D NO:180) | NO:181) ID NO:182)
NO:179)
<hCD8v9 | GGTFSSY | IPGAAT | DAAGIRLF | RASQEIYG | GATNLQS | QSTYDAP
(SEQ ID (SEQID AD(SEQ | ALN (SEQ ID WT (SEQ
NO:238) NO:239) 1D NO:233) | (SEQID NO:17) D NO:228)
NO:16)
shCD8vi0 | GFIFSSY | TYAGGS | SNAYAW | RASOSVSS | GASSRAT | QOYGSSP
(SEQ D (SEQID DDALDL | NLA (SEQ ID PVT
NO:240) NO:241) (SEQ ID (SEQ ID NO:41) (SEQ ID
NO:242) NO:40) NO:42)
shCD8vi1 | GFTESSY | TYAGGS | SNAYAW | RASOSVSS | GASSRAT | QOYGSSP
(SEQ ID (SEQID DDALDL | NLA (SEQ 1D PVT
NO:240) NG:241) (SEQ ID (SEQ ID NO:41) (SEQ ID
NO:242) NO:40) NO:42)
shCD8vIZ | GGTFSSY | IPGYAT | DAAGIRLF | RASQSIYG | GASNLQS | QSTYTAP
(SEQ ID {(SEQ ID AD(SEQ | ALN(SEQ | (SEQID WT (SEQ
NO:238) N(:243) ID NO:233) | IDNO:234) | NO:235) 1D NO:236)
<hCD8vI3 | GGTFSSY | IPGYAT | DAAGIRLF | RASQEIYG | GATNLQS | QSTYDAP
(SEQID (SEQID AD (SEQ | ALN (SEQ ID WT (SEQ
NO:238) NO:243) 1D NO:233) | (SEQID NO1T) D NO:228)
NO:16)
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shCD8vid | GFTFSSY SYAGGS SNAYAW | RASQSVYSS | GASSRAT | QOYGSSP
(SEQID (REQID DDALDE NLA (SEQ 1D PVT
NO:240) NO:244) {(SEQ ID (SEQ ID NG4D (SEQID
WN(:242% NG:40) NO:42)
shCD8vIS | GFTFSSY SYAGGS SNAYAW | RASQSVSS | GASSRAT | QQYGRSP
(SEQ ID (SEQID DDBALDY NLA (SEQ D PVT
NO:240) N(:244) {(SEQ ID (SEQ ID NQGA4D (SEQID
N(O:2423 NOA4A% NO:42)
Ve famiiy GY1X:FX2 X1pX2X3X4 X}XzX;GXz; X]XzSX;Xﬂ GX]XzY"L QX1X2X3X4
XyXs Xs MLFXeX, | KGXGLN KyXs XPWT
Xiis G, Y, | Xyis LN, Xipis Dor XyisRor XiisAorS, | Xiis S, N,
S, 0r A, or M, A, G, X218 T, S, D,0Q, A, or
X181, 8, Xois G N, | XA G, [ XzisAor B, QorD, E,
G R Nor [HSRIL ERYK |T, XisN, R, [ X T, Lor
H, or A, N, Q, Lor | XzisQor A,E, or H, S,
X318 8, T, Xzis AN, | F, E, XsisQor XY, L,
R.H Y, G, | H, S, T.F, Xais AL, | XyisE,N, A, or F,
or P, or Y, Poory, T5AK [ XsuSoD | XD G
Xyis S, K, XpisA,D, | XeisTorL, | DG Roor | (SEQID T,E.Q, A,
GNR D, Jor(, Xs1s RA, Q, N(:263} orY,
T, or G, Xsis T, E, Q,or S, XsisYorS, Xais AT,
Xsis Y, L, KV,.Qor | XeisAor XetsAorV R,S.K, or
HoorF A B, (SEQID Y
(SEQID (SEQ ID X718 D, E, NQO:262) (SEQID
NO:263) NG:266} A or 8 NO:264)
{(SEQ 1D
NO:267)
Vit family | GFTFX 20 | X060X | X2XaYXe | RASQSVSS | GASSRAT | QQYGSSP
Y Xs WHsXsAXy | NLA (SEQ ID PVT
Kyis 8, 1, Xyis T, N, DX (SEQ ID NG:4D {(SEQ ID
E.Q, 8, or S, Q. E H, s S or A, | NO4G) NG:42)
A Ror A, Xrie N, H,
X1 8, D, XY, W, A DL Q,
E A or(} F,orH, Y, or R,
{(SEQID X3is A, S, X318 A, N,
NO:27D Q,E orT, S.or G,

Xyis Gor
XsisSorl
(SEQID
NG:272)

Ksis A, V,
R,E or §,

XsisDor$S,

Xeis D N,
Q.E S, T,
or L,

X.is L, F,
or M,
Xsis LY,
or V

(SEQ D
NO:273)
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Name

Vi

VL

xh{D8vi

QVHLOOSGPELVKPGASVEMSCKTS
GYTFTKYTMHWVKQGHEESLEWIG

HENPNNDETK YNOQKFTGKATLTVDK
SSTTAYMELRSLTSDDSALYYCARD

GLGLRLFADWGQGTLITYSA

(S3EQ ID NO:38)

DIOMTOQSPASLSASVGETVTITCGAS
ENIYGALNWYOQRKOQGKSPOLLIFGA
TNLADGVSSRESGSGSDROYSLKISS
LHPDDVATYYCONILDTPWTFGGGT
KLEIK

(SEQ 1D NO:59)

shCD8vEL

QVOLVOSGAEVKKPGSSVEVSCKAS
GYTFTEYAISWYRQAPGOGLEWMG
HFNPNNDETKYNQEFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARD

GLGLRLFADWGQGT LVTVES

(SEQ 1D NO:60)

DIOMTOSPSSLSASVGDRVTITCRASE
NIYGALNWYQOREPGKAPKLLIYGAT

NLADGVPSRFSGSGSGTDFTLTISSLO
PEDFATYYCONILDTPWTFGGGTKLE
1K

(SEQ 1D NO:6 1)

shCD8v2

OVOLVOSCAEVKKPGSSVKVSCKAS
GYRFHNFAISWVROAPGQGLEWMG
GITPGHAKANYAQKFQGRVTITADES
TSTAYMELSSLRSEDTAVYYCARDG
LGIRLFADWGQGTLVTVSS

(SEQ IDNO:62)

DIQMTOSPSSLSASVGDRVTITCRAS

QEIYGALNWYQOQKPGKAPKLLIYGA
TNLOSGVPSRFSGSGSGTDFTLTISSL
QPEDFATYYCOQDIYDAPWTFGGGTK
VEIK

(SEQ ID NO:63)

xh{CD8v3

GVOLVOQSGAEVKKPGSSVKVSCKAS
GSRFYKFAISWVROQAPGOGLEWMG

GIPGHAKANYAQKFQGRVTITADES
TSTAYMELSSLRSEDTAVYYCARDG
LGIRLFADWGQGTLVTVSS

(SEQ ID NO:64)

DIOMTQSPSSLSASVGDRVTITCRAS

QEIYGALNWYQOKPGKAPKLLIYGA
TNLQSGVPSRFSGSGSGTDFTLTISSL
QPEDFATYYCODIYDAPWTFGGGTK
VEIK

(SEQ ID NO:63)

shCD8v4

QVOLVOSGAEVKKPGSSVRVACKAS
GYTFTEYAISWVROAPGOGLEWMG
GIPGHAKANY AQKFQGRVTITADES
TSTAYMELSSLRSEDTAVYYCARDG
LGIRLFADWGQGTLVTVSS

(SEQ ID NO:66)

DIQMTOSPSSLSASVGDRVTITCRAS
OKIYGALNWYQQEPGKAPKLLIYGA
TNLOSGVPSRFSGSGSGTDFTLTISSL
QPEDFATYYCONTYDTPWTFGGGTK
VEIK

(SEG 1D NO:67)

<hCDIgva

OVOLVOSGAEVKKPGSSVKVSCKAS
GSGFRGHAISWVROAPGOCGLEWMG
GIIPGHAKANY AQKFQGRVTITADES
TSTAYMELSSLRSEDTAVYYCARDG
LGIRLFADWGQGTLVTVSS

(SEQ ID NO:6%)

DIOMTOSPSSLSASVGDRVTITCRAS
OKIYGALNWYQOKPGKAPKLLIYGA
TNLQOSGVPSRFSGSGSGTDFTLTISSL

QPEDFATYYCONTYDTPWTFGGGTE
VEIK

(SEQ ID NO:69)

h{DEv6

EVOQLVESGGGAVRPGGSLRLSCAAS
GFTFDDYGMSWVRQAPGKGLEWVS
DINWSGEITAYADSVKGRFTISRDNA
KNSLYLQMNSLRAEDTAVYYCARSN
SYRWDDALDIWGQGTMVTVSS

(SEQ ID NG:70)

EIVLTQSPATLSYSPGERATLSCRASQ
SVSSNLAWYQQKPGQAPRLLIYGAS
SRATGIPDRFSGSGSGTDFTLTISRLEP
EDFAVYYCQQYGSSFPVTIFGQGTKY
BIK

(SEQ ID NO:71)

shCDB8vT

EVOQLVESGGGLYVOPGRSLRLSCAAS
GFTFDDYAMHWVROQAPGKGLEWY
AVISYDGSNKYYADSVEGRFTISRDN
SKNTLYLOMNSLRAEDTAVYYCAK
DRIGWYDYDAFDIWGOGTMVTVSS

EIVLTQSPATLSVTPGEGATLSCRASH
SVGSNLAWYQOKPGOAPRLLIYDAS
NRATGIPARFSGSGGTDFTLTISSLE
PEDLAVYYCQQRSNWPPTFGQGTRL
EIK
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(SEQ ID NG

(SEG 1D NO:73)

shCDgv8

OVOLOOSGAELVRPGSSVKISCKASG
YAFSSYWMNWVKORPGOGLEWIGO
IYPGDGDTNYNGKFKGKATLTADKS
SSTAYMOLSSLTSEDSAVYFCARSGA
AFSSYYAMDYWGQGTSVTVSS (SEQ
D NO:185)

DIOMTQSPASLSVSVGETVTITCRASE
NIYSNLAWYQOKOGKSPOQLLVYAAT
NLADGVPSRFSGSGSGTOYSLKINSL
QSEDFGSY YCOHFWGTPWTFGGGTK
LEIK (SEQ ID NO:186)

xh{CDEve

GVOLVOSGAEVKKPGSSVKVSCKAS
GOTFSSYAISWVRQAPGQGLEWMG
GIPGAATANYAQKFQGRVTITADES
TSTAYMELSSLRSEDTAVYYCARDA
AGIRLFADWGQGTLVTVSRS (SEQ 1D
NG4S

DIOMTQSPSSLSASVGDRVTITCRAS
QEIYGALNWYQOQKPCGEKAPKLLIYGA
TNLOSGVPSRFSGSGSGTDFTLTISSL
QPEDFATYYCQSTYDAPWTFGGGTK
VEIK (SEQ ID NO:2463

shCD8vie

EVOQLVESGGGLYOPGGSLRLSCAAS
GFTFSSYAMSWVRQAPGKGLEWVS
DITYAGGSTAYADSVRKGRETISRDNA
KNSLYLOMNSLRAEDTAVYYCARSN
AYAWDDALDIWGQGTMVTVSS
(SEQID NG:247)

EIVLTQSPGTLSLSPGERATLSCRASQ
SVSSNLAWYQUKPGOAPRLLIYGAS
SRATGIPDRFSGSGSGTDFTLTISRLEP
EDFAVYYCQQYGSSPPVTFGQGTKY
EIK (SEQ ID NO:248)

shCD8vil

EVQLVESGGGLVOQPGGSLRLSCAAS
GFTFSSYAMSWVRQAPGKGLEWVYS
DITYAGGSTAYADSVEGRFTISRDNA
KNSLYLOMNSLRAEDTAVYYCARSN
AYAWDDALDIWGQGTLVTVSS (SEQ
1D N(:249)

EIVLTQSPGTLSLSPGERATLSCRASQ
SVSSNLAWYQOKPGOAPRLLIYGAS
SRATGIPDRFSGSGSGTDFTLTISRLEP
EDFAVYYCOQQYGSSPPVTFGOGTRY
EIX (SEQ ID NO:230y

hCD8vi2

QVOLVOSGAEVEKPGSSVKVSCKAS
GGTFSSYAISWVRQAPGQGLEWMG
GIHPGYATANYAQKFQGRVTITADES
TRSTAYMELSSLRSEDTAVYYCARDA
AGIRLFADWGOQGTLVTVSS (SEQ 1D
NO:251)

DIOMTOQSPSSLSASVGDRVTITCRAS

QSIYGALNWYQOKPGKAPKLLIYGA
SNLQSGVPSRFSGSGSGTDFTLTISEL
QPEDFATYYCQSTYTAPWTFGGGTK
VEI (SEQ ID NOG:252)

xh{D8vi3

OVOLVOSGAEVKKPGSSVKVSCKAS
GGTFSSYAISWVROAPGQGLEWMG

GUPGYATANYAQKFOGRVTITADES
TSTAYMELSSLRSEDTAVYYCARDA
AGIRLFADWGQGTLVTVSS (SEQ ID

NO:233)

DIQMTOQSPSSLSASVGDRVTITCRAS
QENYGALNWYQOKPGKAPKLLIYGA
TNLOQSGVPSRFSGESGSGTDFTLTISSL
QPEDFATYYCOSTYDAPWTIFGGGTE
VEIK (SEQ ID NO:254)

shCD8vi4

EVOLVESGGGLVQOPGGSLRLSCAAS
GFTFSSYAMSWVYRQAPGKGLEWVS
DISYAGGSTAYADSVKGRFTISRDNA
KNSLYLOMNSLRAEDTAVYYCARSN
AYAWDDALDIWGQGTMVTVSS
(SEQ D NO:2535)

EIVLTOSPGTLSLSPGERATLSCRASQ
SVSSNLAWYQQKPGQAPRLLIYGAS
SRATGIPDRFSGSGSGTDFTLTISRLEP
EDFAVYYCQQYGSSPPVTFGOGTRY
EIK (SEQ 1D NO:256)

xh{CDEvis

EVOLVESGGGLVOQPGGSLRLSCAAS
GFTFSSYAMSWVRQAPGKGLEWYS
DISYAGGSTAYADSVEGRFTISRDNA
KNSLYLOMNSLRAEDTAVYYCARSN
AYAWDDALDIWGQGTLVTVSS (SEQ
IDNG:257)

EIVLTOSPGTLSLSPGERATLSCRASQ
SVSSNLAWYQQKPGQAPRLLIYGAS
SRATGIPDRFSGSGSGTDFTLTISRLEP
EDFAVYYCOQYGSSPPVTFGOGTKY
EIK (SEQ ID NO-238)
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Fusion proteins

[0109] Further provided herein are fusion proteins comprising any one of the anti-CD8
antibodies, or antigen binding domains, or antibody fragments disclosed herein. In some
embodiments, a fuston protein of the present disclosure comprises a first moiety comprising a
human or humanized anttbody or antigen-binding fragment thereof that specifically binds CD&b
and/or CD8ab (e.g, any one of the anti-CDR antibodies described supra) and a second moiety
comprising a cyiokine, chemokine, or growth factor. In some embodiments, the first moiety is
fused to the second moiety directly. In some embodiments, the first motety 1s fused to the
second motety via a Hoker. Exemplary and non-limiting illustrations of fusion proteins of the

present disclosure are depicted in FIG. 7.

Fusion protein formats

#1140 in some embodiments, the first moiety comprises an antibody {e.g., an anti-CD8
antibody of the present disclosure). In some embodiments, the first motety comprises an
antibody fragment {e.z., an anti-CD8 antibody fragment of the present disclosure). In some
embodiments, the first moiety comprises a single chamn antibody or single chain vaniable
fragment {scFv). In some ermbodiments, the first moiety comprises a VHH antibody. 1o some
embodiments, the first moiety comprises one or two antibody heavy chain polypeptides and one
or two antibody light chain polypeptides {e.g., of an anti-CD8 antibody of the present
disclosure}. In some embodiments, the first moiety comprises the 3 heavy chain CDRs and/or 3
fight chain CDRs of a single anti-CIDI8 antibody of the present disclosure, e.g., as shown m
Tables 1-3. In some embodiments, the first moiety comprises the VH and/or VL domain{s) of a
single anti-CD8 antibody of the present disclosure, e.g., as shown in Table 3. In some
embodiments, the first moiety further comprises one or two human IgG Fe domains. In some
embodiments, the one or two haman [gG Fe domains are IgGl, IgG2, 1eG3 or 1eG4 Fe domaims.
In some embodiments, the one or two human IgG Fo domains do not have the Ctermimus lysine
residue. In some embodiments, the one or two human Ig(G Fe domains comprise aming acid
modifications {such as substitutions, deletions, additions, etc.}. In some embodiments, the Fe
domain modifications promote heterodimeric formation (e.g., as shown 1 Table 4). In some

embodiments, the one or two Fc domains comprise Fo gamma-null mutations.

{0111} In some embodiments, the first moiety comprises two antibody heavy chain

polypeptides comprising a structure according to formula {1}, from N-terminus to C-terminus:
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VH-CH1-hinge-CH2-CH3 i}
and two antibody light chain polypeptides comprising a structure according to formula [I}, from
N-terminus to C-terminus:

VL-CL i
wherein VH s the VH domain, wherein CH1 s an antibody CH1 domain, wherein hinge is an
antibody hinge domain, wherein CH2-CH3 15 an aniibody Fc domain, wherein VL is the VL
domain, and wherein CL 1s an antibody constant light chain domain. In some embodiments, the
N-terminus of the second motety 1s fused to the C-ternunus of one of the two CH3 domains {see,

e.g., format A im FiG. 7).

{9112} in some embodiments, the first moiety comprises a first antibody heavy chain

polypeptide comprising a structure according to formula {1}, from N-terminus to C-terminus:

VH-CH!1-hinge-CH2-CH3 [,
an antibody light chain polypeptide comprising a structure according to formmula [IF], from N-
ternunus to C-terminus:

VL-CL [H],
and a second antibody heavy chain polypeptide comprising a structure according to formula [HI],
from N-terminus to C-terminus:

hinge~-CH2-CH3 [TH},
wherein VH s the VH domain, wherein CH1 15 an antibody CH1 domain, wherein hinge is an
antibody hinge domain, wherem CH2-CH3 15 an antibody Fe domain, wherein VL 1s the VL
domain, and wherein CL is an antibody constant light chain doman. In some embodiments, the
N-terminus of the second motety s fused to the C-ternunus of the CH3 domain of the second
anttbody heavy chamn polypeptide (see, e.g,, format B in FIG. 7)1 In some embodiments, the N-
terminus of the second mosety is fused to the C-terminus of the CH3 domain of the first antibody

heavy chain polypeptide {see, e.g, format D FiG. 7).

[B#113] In some embodiments, the first moiety comprises a first antibody heavy chain

polypeptide comprising a structure according to formula {1, from N-terminus to C-terminus:

VH-CH1 -hinge-CH2-CH3 [,
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an antibody light chain polypeptide comprising a structure according to formula {H], from N-
terminus to C-terminus:

VL-CL {1,
and a second antibody heavy chain polypeptide comprising a siructure according to formula [HI],
from N-ternunus to C-terminus:

hinge-CH2-CH3 [H],
wherein VH is the VH domain, wherein CH1 s an antibody CH1 domain, wherein hinge is an
antthody hinge domain, wherein CH2-CH3 1s an antibody Fc domain, wherein VL 15 the VL
domain, and wherein CL 1s an antibody counstant light chain domain. In some embodiments, the
C-termunus of the second moiety 1s fused to the N-terminus of the hinge domain of the second

antibody heavy chain polypeptide {see, e.g, format C 1o ¥FI1G. 7).

{8114} in some embodiments, an anti-CD8 antibody of the present disclosure is 2
multispecific {e.g, bispecific) antibody or antibody fragment. For example, in some
embodiments, the multispecific antibody {(e.g., bispecific antibody) comprises a first antigen
binding domain that binds to CD8 {e.g., as described supra) and a second antigen binding
domain that binds a target of interest. In some embodiments, a bispecific antibody can be
generated via fusion of an additional binding site to either the heavy or hight chain of an
mumunoglobulin, Examples of the additional binding stte include but not limited to variable

regions, scFv, Fab, VHH, and peptide.

[#115] In some embodiments, In some embodirnents, the recornbinant bispecific antibodies
disclosed herein can be very roughly classified in two categories, namely 1) formats resulting
from the combination of variable regions only and 11) formats combining varniable regions with
Fe¢ domains. Representatives of the first category are tandem scFv (taFv), diabodies {Db),
DART, single-cham diabodies (scDbs), Fab-Fe, tandem Fab, Dual variable region Fab and
tandem dAD/VHH. The two vanable regions can be linked together via covalent bounds or non-

covalent interaction.

{8116} Noncovalent interaction may wnvolve the use of heterodimerization modules such as
feucine zipper, dock-and-lock methods of using reguiatory subunit of cAMP-dependent protein

kinase (PKA) and the anchoring domaimns of A kinase anchor proteins (AKAPs) or knob-into-
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holes CH3 domain (U.S. Pat. No. 5,731,168, U.S. Pat. No. 7,695,936, Ridgway et al., Prot Eng

9, 617-621 (1996) and Carter, } Immuno! Meth 248, 7-15 {2001)) to pair up the variable regions.

10117]

In some embodiments, bispecific antibodies are generated on the natural

immunoglobulin archifecture contatning two pairs of heavy chain and light chain combination

with each pair having distinct binding specificity. Homodimerization of the two heavy chams in

an feG is mediated by the CH3 mteraction. To promote heterodimeric formation, genetic

modifications are mtroduced to the two respective CH3 regions. There heterodimerization

mutations often invelve steric repulsion, charge steering mteraction, or interchain disulfide bond

formation. Exemplary and non-limuting Fe modifications to promote heterodimerization include

the following:

Table 4, Exemplary Fc modifications to promeote heterodimerization.

Strategy | CH3 domain 1 | CH3 domain 2 | Reference
knobs-mnto-holes 1 T366Y Y407T Brinkmamn &
knobs-into-holes 2 T366W T3668- Kontermann, MAbs,

L368A- 2017 Feb-Mar; 92
Y407V 182-212;
knobs-into-holes 3 S334C, Y349C, Atwell et &, J Mol
366W 3668, Biol 1997, 273:26-35;
L368A, Merchant et
Y407V al, Nat Biotechnol 1998;
knobs-into-holes 4 Y349, S354C, 16:677-
T366W T3668, 681
L368A,
Y407V
HA-TF S364H, Y349T, Moore ¢t al, MAbs 2011,
F405A T394F 3:546-
557
W1 T350V, T350V, Yon Kreudensiein ef al,
L351Y, T366L, MAbs 2013, 3:646-34
F405A, K3921,
Y467V T394W
(CH3 charge pairs (DD-KK) K392, E350K, Gunaseckaran ot al, J Biol
K409D D39%K Chem 2010; 2585:19637-

46

IgG1 hinge/CH3 charge pairs (EEE-
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P396K-
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P395R-
P396R-V39T7R

[6118] In some embodiments, bispecific antibody can be generated by post-production
assembly from half-antibodies, thereby solving the 1ssues of heavy and hight chain mispairing.
These antibodies often contain modification to favor heterodimerization of half-antibodies.
Exemplary systems mclude but not limited to the knob-into-hole, 121 (EEE - RRR), 1g(G2 (EEE
- RRRR) (Strop et al. J Mol Biol (20123} and DuoBody (F405L-K409R), listed in Table 5. In
such case, half-antibody 1s individually produced in separate cell line and purified. The purified
antibodies were then subjected to mild reduction to obtain half-antibodies, which were then
assembled into bispecific antibodies. Heterodimeric bispecific antibody was then purified from

the mixture using conventional purifications methods.

[0119] In some embodiments, strategies on bispecific antibody generaiion that do not rely on
the preferential chain pairing can also be employed. These sirategies typically mvolve
mtroducing genetic modification on the antibody in such a manner that the heterodimer will have
distinct biochemical or biophysical properties from the homodimers; thus the post-assembled or
expressed heterodimer can be selectively purified from the homodimers. One example was to
mtroduce H435R/Y436F in 1g(G1 CH3 domain to abolish the Fe binding to protein A resin and
then co~express the H435R/Y436F variant with a wildtype Fe. The resulting homodimeric
antibodies containing two copies of H435R/Y436F cannot bind to the Protein A column, while
heterodimeric antibody comprising one copy of H4A33R/Y436F mutation will have a decreased
affinity for protein A as compared to the strong interaction from homodimeric wildtype antibody
{Tustian et al Mabs 2016). Other examples include kappa/lambda antibody (Fischer et al., Nature
Comumunication 2015} and introduction of differential charges (E357Q, S267K or
N208D/Q29SE/N3B4D/Q418E/N421D) on the respective chains (US 2018/0142040 A1 (Strop
etal J Mol Biol (2012)).

[8126] In some embodiments, bispecific antibody can be generated via fusion of an
additional binding stte to either the heavy or light chain of an immunoglobulin. Examples of the

additional binding site include but not himited to variable regions, scFv, Fab, VHH, and peptide.
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Fusion protemn Fc regions

{0321} In some embodiments, an antibody or fusion protein of the present disclosure
comprises an Fe¢ region. In some embodiments, the Fc region comprises one or more mutations
that reduce or eliminate FoyR binding and/or effector function. In some embodiments, the Fe
region {e.g., an IgG1 Fc region) comprises a substitution at one or more of the following
positions: €220, C226, €220, E233, 1234, L2335, G237, P238, S239 3265, 8267, N297, L3728,
P331, K322, A327 and P329. In some embodiments, the Fc region {e.g., an [gG2 Fc region)
comprises a substitution at one or more of the following positions: V234, G237, D265, H268,
N297 Y309, A330, A331, K322, Insome embodiments, the Fc region {e.g., an IgG4 Fe region)
comprises a substitution at one or more of the following positions: L235, G237, 2265 and E318.
In some embodiments, the Fe region (e.g., an Ig(G1 Fe region) comprises one or more of the
following mutations or groups of mutations: N297A, N297Q, N297G, D26SA/N29TA,
D26SAMN297Q, C2208/C226S5/C2298/P2388, S26TE/L328F,
C2268/C2208/E233P/L234V/L238A, L234F/L23SE/P3318, L234A/M235A,
L234A/M23SA/GR3TA, L234A/235A/G23TAK322A, L234A/M235A/G237A/A3308/A331S,
L234A/.235A/P329G,E233P/L234V/L.235A/G236del/S239K,
E233P/1.234V/L235A/G236del/S267K, E233P/1.234V/L.235A/G236del/S239K/A327G,
E233P/L.234VA235A/G236del/S26TRK/A327G and B233P/1.234V/L235A/GR36del,
234A/L235A/G237deleted. Tu some embodiments, the Fe region {e.g., an [gG2 Fo region)
comprises one or more of the following mutations or groups of mutations: A3305/A331S,
V234A/G23TA, V234A/G237A/D265A, D265SA/A3308/A331S,
V234A/G23TA/D265A/A3305/A331S, and H268(Q/V309L/A3308/A3315. In some
embodiments, the Fe region {e.g., an 1g(G4 Fe region) comprises one or more of the following
mutations or groups of mutations: L235A/G237A/E318A, D265A, L235A/G23TA/D265A and
L235A/G23TA/D265A/E3T8A . In some embodiments, the Fe region comprises one, two, three,
or all of the following mutations: L234A L235A, (3237A, and K322A,) numbering according to
EU index. In some embodiments, the Fc region comprises one, two, or all of the following

mutations: L234A, L235A, and G237A, numbering according to BU index.

{8122} in some embodiments, said first and second Fc domains of the fusion protein contain
one or more of the following Fe mutations to decrease effector function according to EU

numbering: L234A 1235A, (G237A, and K322A. In some embodiments, said first and second Fo
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domains of the fusion protein contain the following Fe mutations to decrease effector function
according to EU numbering: L234A 1L.235A, and G237A. In some embodiments, said first and
second Fe domains of the fusion protein contain the following Fo mutations to decrease effector
function according to EUV numbering: L234A L235A, G237A, and K322A . In some
embodiments, said fust and second Fe domains of the fusion protein contain the following amino
acid substitutions to facilitate heterodimeric formation: Y349C/T366W (knob} and $354C,
T3668, L368A and Y407V (hole).

{9123} in some embodiments, the heterodimeric mutations and/or mutations to modify Fc
gamma receptor binding resulted in reduction of Fe stability. Therefore, additional mutation(s)
was added to the Fe region to increase 1is stability. For example, one or more pairs of disulfide
bonds such as A287C and L306C, V259C and L306C, R292C and V302, and V323C and
1332C are introduced into the Fe region. Ancther example is to introduce S228P to 1gG4 based
bispecific antibodies to stahilize the hinge disulfide. Additional example includes introducing
K3381, A339K, and K3408 mutations to enhance Fo stability and aggregation resistance {Gao et

al, 2019 Mol Pharm. 2019;16:3647).

Fusion protemn cvtokines

8124} In some embodiments, the second moiety induces activation of CDE+ T cells. In
some embodiments, the second moiety comprises a polypeptide that mduces signaling via
{L2RPy. For example, n some embodiments, the second moiety comprises an [L-15 polypeptide
{e.g., a human IL-15 polypeptide or derivative thereof} or a neoleukin. In some embodiments,
the second moiety comprises an {L.-21 polypeptide (e.g, a human IL-21 polypeptide or

derivative thereof).

{9125 In some embodiments, the second moiety comprises an IL-2 polypeptide {e.g, a

human IL-2 polypeptide or dertvative thereof}.

[8126] In some embodiments, the mutant {L-2 polypeptide has a binding affinity to IL-2ZRa
that 1s reduced by 50% or more, compared to binding affinity of a wild-type 1L-2 polypeptide
comprising the sequence of SEQ 1D: 81 for IL-2Ra. 1n some embodiments, the mutant 1.-2
polypeptide has a binding affinity to 1L-2RB that 1s reduced by 50% or more, compared to
binding affimty of a wild-type IL-2 polypeptide comprising the sequence of SEQ ID: 81 for 1L~

2RB. Insome embodiments, the mutant IL.-2 polypeptide bas a binding affinuty to IL-2Ry that is
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reduced by 50% or more, compared to binding affinity of a wild-type IL-2 polypeptide
comprising the sequence of SEQ 1) 81 for IL-2Ry. Differences in binding affinity of wild-type
and disclosed mutant polypeptide for IL-2Ra and TL-2Rp can be measured, e.g., in standard
surface plasmon resonance (SPR) assays that measure affinity of protein-protein interactions
famliar 1o those skilled m the art. Differences in binding affinity of wild-type and disclosed
mutant polypeptide for IL-ZRy cannot reliably be measured by SPR assays as the affinity of
wild-type HL-2 polvpeptide for IL-2Ry 15 very low. Instead, their reduced affinity to TL-2Ry can
be deduced by performing an in vifro assay that measures pSTATS and compares the activity of
IL-2 polypeptides with and without the IL-2Ry affinity-reducing substitution on IL-2R-

expressing cells. Exemplary sequences for H-2Ra, IL-2R, and IL-2Ry are provided below.

2R

MDSYLLMWGLLTFIMYVPGCQAELCDDDPPEIPHATFKAMAYREGTMINCECKRGEFRRIE

KSGSLYMLCTGNSSHSSWDNQCQCTSSATRNTTRQVIPOPEEQKERKTTEMOSPMQPY
DOASLPGHCREPPPWENEATERIYHFVVGOMVYYQCVQGYRALHRGPAESVCKMTHG
KTRWTQPQLICTGEMETSQFPGEEKPQASPEGRPESETSCEVTTTDFQIQTEMAATMETSE
FITEYQVAVAGCVFLLISVLLLSGETWORRORKSRRTI (SEQ 1D NO:82)

IL-2R{:

MAAPALSWRLPLLILLLPLATSWASAAVNGTSQFTCFYNSRANISCVWSODGALQDTSC
QVHAWPDRRRWNQTCELLPYSQASWACNLILGAPDSQKLTTYDIVTLRVLCREGVRWR
VMAIQDFKPFENLRLMAPISLQVVHVETHRCNISWEISQASHYFERHLEFEARTLSPGHT
WEEAPLLTLKOKQEWICLETLTPDTOYEPQVRVKPLOGEFTTWSPWSOQPLAFRTKPAAL
GKDTIPWLGHLLVGLSGAFGFIILY YLLINCRNTGPWLKK VLKCNTPDPSKFFSQLSSEHG
GDVQKWLSSPFPSSSFSPGGLAPEISPLEVLERDK VTQLLLOGDK VPEPASLSSNHSLTSCF
TNQGYFFFHLPDALEIEACQVYFTYDPYSEEDPDEGVAGAPTGSSPQPLOPLSGEDDAYC
TFPSRDDLLLFSPSLLGGPSPPSTAPGGSGAGEERMPPSLGERVPRDWDPQPLGPPTPGYP
DLVDFQPPPELVLREAGEEVPDAGPREGVSFPWSRPPGQGEFRALNARLPLNTDAYLSLG
ELQGQDPTHLY (SEQ ID NO-83)

I1L-2Ry:

MLEKPSLPFTSLLFLOLPLLGVGINTTILTPNGNEDTTADFFLTTMPTDSLSVSTLPLPEVQ
CEFVENVEYMNCTWNSSSEPQPTNLTLEHYWYKNSDNDEVORECSHYLFSEEITSGCOLOK
KEIHLYQTFVVQLODPREPRROATOMLKLONLVIPWAPENLTLHKLSESQLELNWNNRF
INHCLEHLVOYRTDWDHSWTEQSVDYRHKEFSLPSVDGOKRYTFRVRSRINPLCGSAQH
WREWSHPTHWGSNTSKENPFLFALEAVVISVGSMGLISLLCVYFWLERTMPRIPTLENL
EDLVTEYHGNFSAWSGVSKGLAESLOPDYSERLCLVSEIPPKGGALGEGPGASPCNQHS
PYWAPPCYTLKPET (SEQ 1D NO:84)
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{8127} In some embodiments, the IL-2 polypeptide 1s a mutant 11.-2 polypeptide comprising
one or more mutations relative to a human IL-2 polypeptide comprising the sequence of
APTSSSTKKTOLOLEHLLLDL OMILNGINNYKNPKLTRMLTFKFYMPKKATELKHLOCL
FEFLKPLEEVINLAQSKNFHLRPRDLISNINVIVLELKGRETTFMCUEYADETATIVEFLNR
WITFCQSHSTLT (SEQ 1D NGO:81). In some embodiments, the mutant IL-2 polypeptides of the
present disclosure have one or more, two or more, or three or more affinity-reducing amino acid
substitutions relative to the wild-type mature IL-2 polypeptide, e.g., having the amino acid
sequence of SEQ 1D NO:81. In some embodiments, one or more, two or more, or three or more
substituted residues, are selected from the following group: Q11, Hi6, 118, L19, D20, D84, S87,
(322, R38, F42 K43, Y45 E62, P65, E68, V69, L72, D84, S87, N88, VOl 192, T123, (3126,
S127, 1129, and S130. Decreased affinity to [L-2Ra may be obtained by substituting one or
more of the followmng residues i the sequence of the wild-type mature IL-2 polypeptide: R38,
F42, K43, Y45, E62, P65, B68, Vo9, and 172, Decreased affinity to IL-2RJ may be obtained by
substituting one or more of the following residues: E15, HI6, 119, D20, D84, S87, N8§, V91,
and [92. Decreased affity to IL-2Ry may be obtained by substituting one or more of the
following residues in the sequence of the wild-type mature 1L-2 polypeptide: 11, L18, Q22,
T123, 126, 8127, 1129, and S130.

18128] {n some embodiments, the mutant IL-2 polypeptide comprises an F42ZA or F4ZK
anmuno acid substitution relative to the wild-type mature [L.-2 amino acid sequence. In some
embodiments, the mutant IL-2 polypeptide comprises an F42A or F42K amino acid substitution
and an R38A, R38D, R38E, E62Q, E68A, E6SQ, EOBK, or E68R amino acid substitution relative
to the wild-type mature [L-2 amino acid sequence. For example, in some embodiments, the
mutant 1L-2 polypeptide comprises F42A; R38A and F42A; R38D and F42A; R38E and F42A;
FA2ZA and BE62Q; F42A and E6RA; F42A and E63(; F42A and E68K,, F424 and EG8R; or R38A
and F42K amino acid substitution{s) relative to the wild-type mature IL-2 anuno acid sequence,
2.g., as shown in SEQ ID NGB, In some embodiments, the routant I1.-2 polypeptide comprises
R38E and F42A anmine acid substitutions relative to the wild-type IL-2 amuno acid sequence. o
some embodirents, the mutant IL-2 polypeptide comprises R38D and F42A amino acid
substitutions relative to the wild-type 1L-2 amino acid sequence. In some embodiments, the
mutant [L-2 polypeptide coroprises F42A and B62Q amino acid substitutions relative to the wild-

type IL-2 amino acid sequence. In some embodiments, the mutant IL-2 polypeptide comprises
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R38A and F42K amino acid substitutions relative to the wild-type IL-2 amino acid sequence. In
some embodiments, the mutant IL-2 polypeptide comprises R380 and F42A amino acid
substitutions relative to the wild-type 1L-2 amino acid sequence. In some embodiments, the
mutant 1L-2 polypeptide comprises R38A and F42K amino acid substitutions relative to the wild-
type IL-Z amino acid sequence. In some embodiments, the mutant IL-2 polypeptide comprises
F42A and H62Q amine acid subsiitutions relative to the wild-type 1L-2 amino acid sequence. In
some embodiments, the mutant IL-2 polypeptide comprises an H16E, H16D, D20ON, M23A,
M23R, M23K, DS4L, DB4AN, DS4V, DS4H, DS4AY, DRAR, DB4K, SBTK, SETA, NSSA, NSSD,
NESG, NSSS, NSST, NE8R, N8RL VO1A, VOIT, VOIE, 1924, E9S8, E9SA. EOSR, T123A,
TI23E, T123K, T1230Q, Q126A, 01268, Q126T, Q126E, S127A. S127E, 8127K, or S127Q
amino acid substitution relative to the wild-type IL-2 armuno acid sequence. In some
embodients, the mutant 11.-2 polypeptide comprises F42A; R38A and F42A; R38D and F424;
R38E and F42A; F42A and E62Q; F42A and E68A; F42A and EG8Q,; F424A and EO8K; F42A
and E63R; or R38A and F42K amwno acid substitution(s) relative to the wild-type mature 1L-2
amnino acid sequence and an H16E, HioD, D20N, M23 A, M23R, M23K, D841, DB4N, D34V,
DR4H, DR4Y, DB4R, DE4K, 887K, S87A, NRRA, NRRD, N83G, N385, N38T, N83R, NEEI,
VOLA, VOIT, VOIE, 1924, F9SS, FOSA, EOSR, T123A, TI23E, T123K, T123Q, Q126A,
(1268, Q126T, Q126E, S127A, S127E, S127K, or S1270 amino acid substitution relative to
the wild-type matore 11-2 aming acid sequence, e.g., a5 shown i SEQ 1D NG:B1. For example,
i some embodiments, the mutant 11.-2 polypeptide comprises R38E, F424, and HI6E ammo
acid substitutions relative to the wild-tvpe 1L-2 amino acid sequence. In some embodiments, the
mutant [L-2 polypeptide comprises R38E, F42A, and H16D amino acid substitutions relative to
the wild-type [L-2 amino acid sequence. In some embodiments, the mutant 1L-2 polypeptide
comprises R38E, F42 A, and D84K amino acid substitutions relative to the wild-type IL-2 amino
acid sequence. In some embodiments, the mutant [L-2 polypeptide comprises R38E, F42A  and
D84R amino acid substitutions relative to the wild-type IL-2 aming acid sequence. In some
embodiments, the mutant IL-2 polypeptide comprises R38E, F42A and N88S amino acid
substitutions relative to the wild-type 1L-2 amino acid sequence. In some embodiments, the
mutant 1EL-2 polypeptide comprises R38E, F4ZA and N88A amino acid substitutions relative to
the wild-type 11.-2 amino acid sequence. In some embodiments, the mutant IL-2 polypeptide

comprises R38H, F42A, and N88G amino acid substitutions relative to the wild-type IL-2 aming
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actd sequence. In some embodiments, the mutant IL-2 polypeptide comprises R38E, F42A and
N88R amino acid substitutions relative to the wild-type IL-2 amino acid sequence. In some
embodiments, the mutant {L-2 polypeptide comprises R38E, F42A ) and N88T amino acid
substitutions relative to the wild-type IL-2 amino acid sequence. In some embodiments, the
mutant {L-2 polypeptide comprises R38E, F42A ) and N88D amine acid substitutions relative to
the wild-type IL-2 amino acid sequence. In some embodiments, the mutant IL-2 polypeptide
comprises R38E, F42A and VO1E amino acid substitutions relative to the wild-type 1L-2 amino
acid sequence. In some embodiments, the mutant IL-2 polypeptide comprises R38E, F42A, and
Q1268 amino acid substitutions relative to the wild-type 1L-2 amino acid sequence. In some
embodiments, the mutant 1L-2 polypeptide comprises the amino acid sequence of SEQ 1D NO:81
with one of the following sets of anmino acid substitutions {(relative to the sequence of SEQ ID
NO:81): R38E and F424; R38D and F42A; F42A and E62Q; R38A and F42K; R38E, F42A, and
NBES; R38E, F42A, and N88A; R38E, F42A, and N83G; R38E, F42A, and N88R; R38E, F424,
and NE8T; R38H, F424, and NBBD; R38E, F42A, and VOIE; R3BE, F42A, and D84H, R38E,
F42A, and D34K; R38E, F42A, and DB4R; H16D, R38F and F42A; HI6E, R38F and F42A;
R38E, F42A and Q1265; R38D, F42A and N88S; R38D, F42A and N88A; R38D3, F4ZA and
NEBG; R38D, F42A and N88R; R38D, F42A and N88T, R3E8D, F42A and NRRD; R38D,
F42A and VO1E; R38D, F42A, and D34H,; R38D, F42A, and D84K; R38D, F42A, and D84R;
H16D, R38D and F42A; HIGE, R33D and F42A; R38D, F42A and (21265, R38A, F4ZK, and
N88S: R3BA, F42K, and N8SA; R38A, FAZK, and N83G; R38A, FA2K, and N88R: R38A,
F42K, and N88T; R38A, F42K, and N83D: R38A, FA2K, and VO1E; R334, FA2K, and D34H;
R38A, F42K, and D84K; R3BA, F4A2K, and DB4R, H16D, R38A, and F42K; H16E, R384, and
F42K,; R38A, F42K, and Q1268, F424, E62Q, and N8BS, F42A, EGZ(2, and N88A, F424,
E62Q), and N83G; F42A, E62Q, and N8R, F42A, E62(3, and NBET, F42A, E62Q, and NS8D;
F42A, E62Q, and VOIE, F4ZA, E62Q, and D84H; FA2A, E62Q, and DR4K; F42A E62Q), and
DR4R; H16D, F42A, and Eo2(); H16E, F42A, and B62(3; F4ZA,) E62(), and 31268, R3%E,
F42A, and C125A; R38D, F42A | and C125A; F42A, E62Q, and C125A; R38A, F42K | and
C125A; R38E, F42A, N8RS, and C125A; R38E, F4ZA, N88A, and C125A; R3SE, F42A, N8SG,
and C125A; R38E F42A, N88R, and C125A; R38E, F42A, N8BT and C125A; R38E, F42A,
N8SD, and C125A; R38E, FA2A, VOIE, and C125A; R38E, FA2A, DB4H, and C125A; R38E,
F42A. D84K, and C125A: R3SE, F42A, DB4R, and C125A; H16D, R38F, F42A. and C125A:
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HI16E, R38E, F4ZA and C125A; R38E, F42A, C125A and Q1268; R38D>, F42A, N8SS, and
C125A; R38D, F42A, N88A, and C125A; R38D, F42A N8&G, and CI125A; R38D, F42A,
NESR, and C125A; R38D, FA2A, N8ST, and C125A; R38D, F42A, NSSD, and C125A; R38D,
F42A, VOIE, and C125A; R38D, FAZA, D&4H, and C125A: R38D, FA2A, DR4K, and C125A;
R38D, F42A, DR4R, and C125A; HI16D, R38D, F42A and C125A: HI6E, R38D, F42A, and
C125A; R38D, F42A , C1254, and Q1268: R38A, F42K, N88S, and C125A: R38A, F47K,
N88A, and C125A; R38A, F42K, N88G. and C125A: R38A, F42K, NSSR. and C125A: R38A,
F42K, N88T, and C125A; R38A, F42K, N88D, and C125A; R38A, F42K, VO1E, and C123A;
R38A, F42K, DR4H, and C125A: R38A, FA2K, DS4K, and C125A; R3RA. F42K, DB4R, and
C125A; H16D, R38A, FA2K, and C125A; H16E, R38A, F42K. and C125A: R38A, F42K,
C125A and Q1268; F42A, E62Q, N88S, and C125A; F42A E62Q, N88A, and C125A; F42A,
E62(3, N88G,and CI25A; F42A, E62Q, N88R and C1ZSA; F42A, E62Q, N88T,and Ci2SA;
F42A, E620, N88D,and C123A; F42A, E62Q, VOIE, and C125A; F42A, E62(, and D84H, and
C12SA; F42A, B62Q, and D84K, and C125A; F42A, E62(}, and DB4R, and C125A; HioD,
F42A and E62Q, and CI25A; HIGE, F42A, E620, and C125A; F42A, E62G, C125A and
Q126S; F42A, N88S, and C125A; F42A, NBRA, and C12SA; F42A NBBG, and CI1254; F42A,
N8R, and C125A; F42A N8BT, and C125A; F424A N&ED, and C125A; F42A, VOIE, and
C125A; F42A, D34H, and C125A; F42A, DB4K, and C1254; F42A, D84R, and C125A; HI6D,
FA4ZA, and C125A; HI6E, F42A, and C125A; and F42A, CI25A and Q1268. In some
embodiments, the HL.-2 polypeptide comprises the sequence of SEQ I NG:81 with one, two,
three, four, or five amino acid substitutions relative to SEQ 1D NO:81, and wheremn the one, two,
three, four, or five substitution(s} comprise substitution(s) at positions of SEQ 1D N{:81 selected
from the group consisting of Q11, Hig, L1§, 119, D20, Q22, R3§, F42, K43, Y45, E62, P63,
E68, V60, L72, D84, 887, N&&, Vo1, 192, T123, Q126, $127, 1129, and $130. fn some
embodiments, the IL-2 polypeptide comprises the sequence of SEQ 1D NO:81 with one of the
following sets of amino actd substitutions (relative fo the sequence of SEQ 1D N(:81): R38E
and F42A; R38D and F42A; F4ZA and E62(); R38A and F42K; R38E, F42A, and N83S; R38E,
FA2A, and N&8A: RISE, PA2A, and N88G: R38E, FAZA, and N8SR: R38B, F42A, and N8&T:
R38E, FAZA, and N8SD: R38E, FA2A, and VO1E; R38E, F42A, and D84H: R38E, F42A and
DR4K; R38E, F4ZA and D84R; HioD, R38E and F42A; H16E, R38E and F42A; R38E, F42A
and Q1268; R38D, F42A and N88S; R38D, F42A and N&BA; R38D, F42A and N88G; R38D,
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F42A and N8SR; R3&D, F42A and N8ST: R38D, F42A and N&&D; R38D, F42A and VO1E;
R38D, F42A, and D84H; R38D, F42A, and D84K; R38D, F42A, and D84R; H16D, R38D and
F42A: H16E, R38D and FA2A; R38D, F42A and Q1268: R38A, F42K, and N88S; R38A, F4ZK,
and N8SA; R38A, FAZK, and N88G:; R38A, F42K, and NB8R; R38A, F42K, and NSST; R38A,
F42K, and N88D; R38A, F42K, and VO1E; R38A, F42K, and D84H: R38A, F42K, and DS4K;
R38A, FAZK, and D84R; H16D, R38A, and F42K; HIGE, R38A, and F42K; R38A, F42K_ and
Q1268; FA2A, E62Q, and N88S; F42A, E62Q, and N8SA; F42A, 620, and N88G; FA2A,
E620Q, and N8SR; F42A, 620, and N88T. FA2A, E62Q, and N8SD; F42A, E620, and VI1E;
F42A, 620, and DR4H; F42A, B62Q, and DS4K; and FAZA, E62Q, and D84R.

[8129] in some embodiments, the 1L-2 polypeptide comprises the sequence of SEQ ID
NO:81 with a further amine acid substitution relative to SEQ 1D NO:81 at position C125. In
some embodiments, the 11.-2 polypeptide comprises the sequence of SEQ 1D NO:81 with one of
the following sets of amino acid substitutions {relative to the sequence of SEQ 1D NG:81):
R38E, F42A, and C12SA; R38D, F424A | and C125A; F42A, E62Q, and C125A; R38A, F4ZK,
and C1254; R38E, F42A, N88S, and C125A; R38E, F42A, N8RA, and C125A; R3I8E, F424,
NRRG, and C125A; R38E, F42A, NB8R, and C125A; R38E, F42A, NR&D, and CI25A; R38E,
F42A N8BT, and C125A; R38E, F42A, VOIE, and C125A; R38E, F42A, D84H, and C1254;
R3BE, F42A, DBR4K, and C125A; R38E, F42A DE4R, and C125A; H16D, R38E, F42A, and
C125A; H16F, R38F, F42A, and C125A; R38E, F42A, C125A and Q1268; R38D, F42A, NS8S,
and C125A; R38D, F42A, NB3A, and C125A; R38D, F42A, N8SG, and C125A; R38D, F4A2A,
NB8R. and C125A; R38D, F42A, N83T, and C125A; R38D, FAZA, N8SD, and C125A; R38D,
FA2A, VOIE, and C125A, R38D, F42A, DB4H, and CI123A; R38D, F42A, D84K, and C125A,
R38D, F42A, DB4R, and CI1235A; H16D, R38D, F42A and C125A; HIGE, R38D, F42A, and
C125A; R38D, F42A , C1254, and Q1268; R38A, F42K, N8&S, and C125A; R38A, F42K,
NBBG, and C125A; R38A, F42K, N88R, and C125A; R38A, F4ZK, NB8T, and {1254, R38A,
F42K, N88D, and C125A; R38A, F4AZK, N88A and C125A; R38A, F42K, VI1E, and C125A;
R38A, F42K, DB4H, and C125A; R38A, F42K D&4K and (125A; R38A, F42K, D84R, and
C125A; HI6D, R38A F42K, and C123A; HIGE, R38A, F42K, and CI125A; R38A, F4ZK|
C'125A and Q126S; FAZA, E620, N88S, and C125A: F42A, B620, N8%A, and C125A: F42A,
E620, N&8G, and C125A; P42A, E620, N88R, and C125A; F42A, E62(, NSST, and C125A;
F42A, E62Q, N88D, and C125A; FA2A, E62Q, VOIE, and C125A; F42A, E62Q, and D84H, and
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CI125A; F42A) E62G, and D84K, and CI125A; F4ZA, E62Q, and D84R, and C125A; HI6D,
F42A, and £62G, and C125A; HIGE, FAZA E62Q, and C125A; F4ZA, E62Q, C125A and
Q1268; F42ZA, NBES, and C125A; F42A, N8BA, and C125A; F42A, N8BG, and CI1235A; FA2A,
NB88R, and C125A; F4ZA, N88T, and C125A; F4ZA, N8&D and CI125AF42A, VOIE, and
C125A; F42A, D84, and C125A; F42A DR4K, and C125A; F42A, D84R, and C125A; HI6D,
F42A, and C125A; H16E, F42A, and C125A; and F42A, C125A and Q1268.

[8138] In some embodiments, the mutant IL-2 polypeptide comprises the amino acid
sequence of
APTSSSTERKTOLOQLEHLLLDLOMILNGINNYKNPKLTEMELTAKFYMPKKATELKHLQCL
EEELKPLEEVINLAQSKNFHLRPRDEISAINVIVLELKGSETTFMCUEYADETATIVEFLNR
WITFAQSUSTLT (SEQ 1D NG:80). 1n some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTRKKTOLOLERLLLDLGMILNGINNYKNPKETEML TAKFYMPKKATELKHLGCL
EEFLKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTPFMCEYADETATIVEFLNR
WITFCQSIISTLT (SEQ ID NO:85). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTRKTOLOQUERLLLDLOMILNGINNYKNPKLTDMLTARFYMPEKKATELKHLQCL
EEELEPLEEVINLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFCQSHSTLT (SEQ 1D NO:86). In some embodiments, the mutant 1L.-2 polypeptide
comprises the anuno acid sequence of
APTSSSTRKTOLOLEHLLLDLOMILNGINNYKNPKLTRMLTAKFYMPKRKATELKHLQCL
EEQLKPLEEVENLAQGSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFCQSUHSTLT (SEQ ID N(:87). In some embodiments, the mutant JL-2 polypeptide
comprises the amino acid sequence of
APTSSSTEKTGLOLEHLLLDLOMIINGINNYKNPKLTAMLTKEFYMPREKATELKHEQCL
EFFLKPLEEVINLAGSKNFHLRPRDUISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITEFCOQSUSTLT (SEQ 1D NO:88). In some embodiments, the mutant IL-2 polvpeptide
comprises the amino acid sequence of
APTSSSTRKTOLOLEHLLLDLOMILNGINNYKNPKLTEML TAKFYMPKKATEL KHLOCL
EEELKPLEEVINLAQSKNFHLRPRDLISSINVIVLELKGSETTEFMCEYADETATIVEFLNR
WITFCQSUSTLT (SEQ 1D NO:89}).  In some embodiments, the mutant IL-2 polypeptide
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comprises the amino acid sequence of

APTSSSTRKKTGQLOLEHLLLDLOMI NGINNYKNPKETEMLTAKFYMPKEKATELKHLQCL
FERELKPLEEVLNLAQGSKNFHLRPRDLUISAINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFCQSUSTLT (SEQ 1D NO:990). In some embodiments, the mutant 1L-2 polypeptide
comprises the amino acid sequence of
APTSSSTKETOLOLEHLLLDLOMILNGINNYEKNPKLTEMLTAKFYMPKKATELKHLQCL
EEELKPLEEVINLAQGSKNFHLRPRDLISNINEIVLELKGSETTFMCEY ADETATIVEFLNR
WITFCQSUSTLT (SEQ ID NO:91). In some embodiments, the mutant HL-Z polypeptide
comprises the amino acid sequence of
APTSSSTRKETQLOLEHLLLDLOMILNGINNYKNPKLTEMEL TAKFYMPRKEKATELKHLQCL
EEELKPLEEVLNLAGSKNFHLRPRHUISNINVIVLELKGSETTEFMCEYADETATIVEFLNR
WITFCOSUSTLT (REQ ID NO:92). In some ernboduments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTKETOLOLEDLLLDLOMILNGINNYRENPELTEML TARKTFYMPRKATELKHLQCL
FEELKPLEEVINLAGSENFHLERPRDLISNINVIVLELKGSETTEFMCEYADETATIVEFLNR
WITFCQSUSTLT (REQ ID NO:93). In some ernbodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTKKTOLOLEELLLDLOMILNGINNYKNPKLTEMLTAKFYMPKK ATELKHLGCL
FEELKPLEEVINLAQSKNFHLERPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFCQSHSTLT (SEQ ID N(O:94). In some embodiments, the mutant IL-2 polypeptide
comprises the anuno acid sequence of
APTSSSTKETOQLOLEHLLLDLOMILNGINNYRNPRLTEMLTAKFYMPRRKATELKHLQCL
FEELKPLEEVINLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFCSSHSTLT (SEQ ID NO:95). In some embodiments, the muiant [L-2 polypeptide
comprises the amino acid sequence of
APTSSSTKKTQLOLEHLLLDLOMILNGINNYKNPKETEDML TAKFYMPKKATELKHLQCL
EEFLKPLEEVINLAQSKNFHLRPRDLISSINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFCOSHSTLT (SEQ ID NO:96). In some embodiments, the mutant [L-2 polypeptide
comprises the amino acid sequence of
APTSSSTKKTQLOLEHLLLDLGMIENGINNYRNPKLTDML TAKFYMPKKATELKHLQCL
EEELKPLEEVINLAQSKNFHLRPRDLISAINVIVLELKGSETTFMUEYADETATIVEFLNR
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WITFCQOSHSTLT (SEQ ID NO:97). In some embodiments, the muiant [L-2 polypeptide
comprises the amino acid sequence of
APTSSSTKKTOQLOLEHLELDLGMILNGINNYRKNPKLTOML TAKFYMPKKATELKHLQCL
EEELKPLEEVINLAQSKNFHLRPRDLISNINEIVLELKGSETTFMCEYADETATIVEFLNR
WITFCQSHSTLT (SEGQID NO:98). In some embodiments, the mutant {L-2 polypeptide
comprises the amine acid sequence of
APTSSSTERKTOLOQLEHLLLDLOMILNGINNYKNPKLTDML TAKFYMPKKATELKHLQCL
EEELKPLEEVINLAQSKNFHLRPRHEISNINVIVLELKGSETTFMCUEYADETATIVEFLNR
WITFCQSHSTLT (SEQID NO:99). In some embodiments, the mutant [L-2 polypeptide
comprises the amine acid sequence of
APTSSSTRKTOLOLEDLLLDLGMILNGINNYKNPRKETDMLTAKFYMPRKKATELKHLQCL
EEFLKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFCQSISTLT (SEQ ID NO: 100}, In some embodiments, the mutant [L-2 polypeptide
comprises the anmino acid sequence of
APTSSSTRKTOLOLUEELLLDLOMILNGINNYRENPEKLTDML TAKFYMPKKATELKHLGCL
EEFLKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFCQSISTLT (SEQ ID NO:101). In some embodiments, the mutant IL-2 polypeptide
comprises the anuno acid sequence of
APTSSSTRKTOLOLEHLLLDLOMILNGINNYKNPKLTDMLTARKFYMPRKKATELKHLGCL
EEELKPLEEVENLAQSKNFHLRPREDLISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFCSSHSTLT (SEQ ID NG 102). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTEKTGLOLEHLLLDLOMIINGINNYKNPKLTAMLTKEFYMPEKATELKHEQCL
EEELKPLEEVINLAGSKNFHLRPRDELISSINVIVEELKGSETTFMCEYADETATIVEFLNR
WITFCQSUSTLT (SEQ ID NO:103). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTRKKTGQLOLEHLLLDLOMILNGINNYKNPKETAMUTKKFYMPKKATELKHELQCL
FERELKPLEEVLNLAQGSKNFHLRPRDLUISAINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFCQSUSTLT (SEQ ID N(O:104). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of

APTSSSTKETGQLOLEHLLLDLOMILNGINNYKNPKLTAMUTKKFYMPKEKATELKHLOCL
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EERLKPLEEVINLAGSKNFHERPRDUISNINEIVLEL KGSETTFMUEYADETATIVEFLNR
WITFCQSUSTLT (SEQ ID NO:105). In some embodiments, the mutant 1L-2 polypeptide
comprises the amino acid sequence of
APTSSSTRKTQLOLEHLLLDLOMILNGINNYKNPKLTAMLTKKFYMPKKATELKHLQCL
FEELKPLEEVLNLAGSKNFHLRPRHLISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFCQSUSTLT (SEGQ 1D NO: 106} In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTKETOLOLEDLLLDLOMILNGINNYKNPKLTAMUTKKFYMPKKATELKHEQCL
EFELKPLEEVINLAGSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFCQSUSTLT (SEQ 1D NO:107). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTKRTOLOLEELLLDLOMILNGINNYKNPKLTAMLTKEFYMPRKATELKHLQCL
EEELKPLEEVLNLAQSENFHLRPRDLUISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFCOQSTSTLT (SEQ ID NO:108). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTKEKTOLOLEHLLLDLOMILNGINNYRENPKLTAMLTKKFYMPKEATELKHLOQCL
FEELKPLEEVINLAGSENFHLERPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFCSSUSTLT (SEQ ID NG 109). Tn some embaodiments, the mutant IL-2 polypeptide
comprises the anmuno acid sequence of
APTSSSTKKTOLOLEHLLLDLOGMILNGINNYRENPRLTRMLTARKFYMPRKATELKHLOCL
FEQLKPLEEVENLAQSKNFHLRPRDLISSINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFCQSHSTLT (SEQ ID NG: 110} In some embodiments, the mutant IL-2 polypeptide
comprises the anmino acid sequence of
APTSSSTKKTQLOLEHLLLDLGMILNGINNYKNPKETRMETAKFYMPKKATELKHLQCL
FEQLKPLEEVLNLAQSKNFHERPRDEISAINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFCQSHSTLT (SEQ 12 NO:111). In some embodiments, the mutant 112 polypeptide
comprises the amino acid sequence of
APTSSETKKTOLOLEHLLLDLOMILNGINNYKNPKLTRMELTAKFYMPKKATELKHLQCL
EEQLKPLEEVENLAQSKNFHERPRDLISNINEIVLEL KGSETTFMUCEYADETATIVEFLNR
WITFCOQSHSTLT (SEQ D NG:112). In some embodiments, the mutant IL-2 polypeptide

comprises the amine acid sequence of
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APTSSSTKKTQLOLEHLLLDLGMILNGINNYKNPKETRMETAKFYMPKKATELKHLQCL
FEQLKPLEEVLNLAQSKNFHERPRHEISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFCOSHSTLT (SEQ D NO:113). In some embediments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTEKTOLOLEDLLLDLOMILNGINNYKNPKLTRMETAKFYMPRKKATELKHLOCL
EEQLKPLEEVINLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFCQSHSTLT (SEQ ID NO:114). In some embodiments, the mutant IL-Z polypeptide
comprises the amine acid sequence of
APTSSSTEKTOLQLEELLEDLOMILNGINNYKNPRKLTRMLTAKFYMPKKATELKHLQCL
EEQLKPLEEVENLAQSKNFHERPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFCQSHSTLT (SEQ D NO:115). In some embodiments, the mutant IL-Z pelypeptide
comprises the amine acid sequence of
APTSSSTRKTOLOLEBLLLDLOMILNGINNYKNPRLTRMLTAKFYMPREATELERHLOCL
EEQUKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNR.
WITFCSSHSTLT (RSEQ ID NO:116). In some ernbodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTRKTOLOQLUERLLLDLOMILNGINNYKNPKLTEML TAKFYMPKKATELKHLGCL
EEELEPLEEVINLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLT (SEQ ID NG 117} In some embodiments, the mutant 1L-2 polypeptide
comprises the anuno acid sequence of
APTSSSTRKTOLOLEHLLLDLOMILNGINNYKNPKLTDMLTARFYMPRKKATELKHLGCL
EEELKPLEEVLNLAQSKNFHLRPREDLISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLT (SEQ ID NG 118} In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTEKKTGLOLEHLLLDLOMILNGINNYKNPKETRME TAKFYMPKKATELKHILQCL
EEQLKPLEEVENLAQSKNFHLRPRDLUISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHISTLT (SEQ 1D NG:119). In some embodiments, the mutant 1L-2 polypeptide
comprises the amino acid sequence of
APTSSSTRKTQLOLEHLLLDLOMILNGINNYKNPKLTAMLTKKFYMPKKATELKHLQCL
FEELKPLEEVENLAQSKNFHLRPREUISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLT (SEQ 1D NG:120). In some embodiments, the mutant IL-2 polypeptide
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comprises the amino acid sequence of

APTSSSTRKKTGQLOLEHLLLDLOMI NGINNYKNPKETEMLTAKFYMPKEKATELKHLQCL
FEELKPLEEVLNLAQGSKNFHLRPRDUISKINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLT (S8EQ 1D NG:121). In some embodiments, the mutant 1L-2 polypeptide
comprises the amino acid sequence of
APTSSSTKETOLOLEHLLLDLOMILNGINNYEKNPKLTEMLTAKFYMPKKATELKHLQCL
EEELKPLEEVINLAQGSKNFHLRPRDLISAINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLT (SEQ 1D NG:122). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTRKETQLOLEHLLLDLOMILNGINNYKNPKLTEMEL TAKFYMPRKEKATELKHLQCL
EEELKPLEEVINLAGSKNFHLRPRDUISNINEIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLT (SEQ ID NG:123). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTKETOLOLEHLLLDLOMILNGINNYRNPELTEML TARKTFYMPRKATELKHLQCL
FEELKPLEEVINLAGSENFHLERPRHLISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLT (SEQ ID NG:124). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTKKTGLOLEDLLLDLOMILNGINNYRENPRLTEMLTAKFYMPRKATELKHLOCL
FEELKPLEEVINLAQGSKNFHLERPRDLISNINVIVLELKGSETTEFMCEYADETATIVEFLNR
WITFAQSHSTLT (SEQ ID NG:125). In some embodiments, the mutant [L-2 polypeptide
comprises the anuno acid sequence of
APTSSSTKRTOQLOLEELLLDLOMILNGINNYKNPKLTEMLTAKFYMPEKATELKHLGCL
FEELKPLEEVILNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMUCEYADETATIVEFLNR
WITFAQSUSTLT (SEQ ID N(G:126). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of

APTSSSTKKTQLOLEHLLLDL GMILNGINNYKNPKETEML TAKFYMPKKATELKHE QCL
EEFL KPLEEVINLAQSKNFHLRPRDLISNINVIVEELKGSETTFMCEY ADETATIVEFLNR
WITFASSUSTLT (SEQ D NG:127). In some embodiments, the mutant [L-2 polypeptide
comprises the amino acid sequence of
APTSSSTKKTQLOLEHLLLDLGMIENGINNYRNPKLTDML TAKFYMPKKATELKHLQCL
EEELKPLEEVINLAQSKNFHLRPRDLISSINVIVLELKGSETTFMCEYADETATIVEFLNR
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WITFAQSUSTLT (SEQ ID N(G:128). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTKKTOQLOLEHLELDLGMILNGINNYRKNPKLTOML TAKFYMPKKATELKHLQCL
EEELKPLEEVINLAQSKNFHLRPRDEISAINVIVLELKGSETTFMCUEYADETATIVEFLNR
WITFAQSUSTLT (SEQ ID NG:129). In some embodiments, the mutant H.-2 polypeptide
comprises the amine acid sequence of
APTSSSTERKTOLOQLEHLLLDLOMILNGINNYKNPKLTDML TAKFYMPKKATELKHLQCL
EEELKPLEEVINLAQSKNFHLRPRDLISNINEIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSUSTLT (SEQ 1D NG:130). 1o some embodiments, the mutant H.-2 polypeptide
comprises the amine acid sequence of
APTSSSTRKTOLOLERLLLDLGMILNGINNYKNPRKETDMLTAKFYMPRKKATELKHLQCL
EEFLKPLEEVLNLAQSKNFHLRPRHLISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLT (SEQ ID NG 131, In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTRKTOLOLEDLLLDLOMILNGINNYKNPKLTDMLTARKFYMPEKK ATELKHLQCL
EEFLKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAGSHSTLT (SEQ ID NG 132). Tn some embodiments, the mutant TL-2 polypeptide
comprises the amino acid sequence of
APTSSSTRKTOLOLEELLLDLOMILNGINNYRKNPKLTDMEL TAKFYMPKKATELKHLQCL
EEELKPLEEVENLAQSKNFHLRPREDLISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLT (SEQ ID NG 133). In some embodiments, the mutant 1L-2 polypeptide
comprises the amino acid sequence of
APTSSSTEKTGLOLEHLLLDLOMIINGINNYKNPKLTDMLTAKFYMPEKATELKHEQCL
EFFLKPLEEVINLAGSKNFHLRPRDUISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFASSHSTLT {(SEQ 1D NO:134). In some embodiments, the mutant 1L.-2 polypeptide
comprises the amino acid sequence of
APTSSSTRKKTGQLOLEHLLLDLOMILNGINNYKNPKETAMUTKKFYMPKKATELKHELQCL
FEELKPLEEVLNLAQGSKNFHLRPRDUISKINVIVEELKGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLT (S8EQ 1D NG:135). In some embodiments, the mutant 1L-2 polypeptide
comprises the amino acid sequence of

APTSSSTKETGQLOLEHLLLDLOMILNGINNYKNPKLTAMUTKKFYMPKEKATELKHLOCL
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EERLKPLEEVINLAGSKNFHLRPRDEISAINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHISTLT (SEQ 1D NG:136). In some embodiments, the mutant 1L.-2 polypeptide
comprises the amino acid sequence of
APTSSSTRKTQLOLEHLLLDLOMILNGINNYKNPKLTAMLTKKFYMPKKATELKHLQCL
FEELKPLEEVLNLAGSKNFHLRPRDLISNINEIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLT (SEQ 1D NG:137). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTKETOLOLEHLLLDLOMILNGINNYKNPKLTAMUTKKFYMPKKATELKHEQCL
EFELKPLEEVINLAGSKNFHLRPRHLISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLT (SEQ 1D NG:138). In some embodiments, the mutant [L-2 polypeptide
comprises the amino acid sequence of
APTSSSTKRTOLOLEDLLLDLOMILNGINNYRNPKLTAMLTKKFYMPKRKATELEHLOCL
EEELKPLEEVLNLAQSENFHLRPRDLUISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLT (SEQ ID NG:139). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTKETGLOLEELLLDLOMILNGINNYKNPKLTAMLTKKEFYMPRKATELKHLOCL
FEELKPLEEVINLAGSENFHLERPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLT (SEQ ID NG:140). In some embodiments, the mutant IL-2 polypeptide
comprises the anmuno acid sequence of
APTSSSTKKTOLOLEHLLLDLOMILNGINNYRENPRKLTAML TKKFYMPKKATELKHLQCL
FEELKPLEEVINLAQSKNFHLERPRDLISNINVIVLELKGSETTFMCUEYADETATIVEFLNR
WITFASSHSTLT (SEQ ID NO:1141). In some embodiments, the mutant IL-2 polypeptide
comprises the anmino acid sequence of
APTSSSTKKTQLOLEHLLLDLGMILNGINNYKNPKETRMETAKFYMPKKATELKHLQCL
FEQLKPLEEVLNLAGQSKNFHERPRDLISSINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLT (SEQ 1D N(:142). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSETKKTOLOLEHLLLDLOMILNGINNYKNPKLTRMELTAKFYMPKKATELKHLQCL
EEQLKPLEEVENLAQSKNFHLRPRDLISAINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSUSTLT (SEQ [D N(:143). In some embodiments, the mutant IL-2 polypeptide

comprises the amine acid sequence of
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APTSSSTKKTQLOLEHLLLDLGMILNGINNYKNPKETRMETAKFYMPKKATELKHLQCL
FEQLKPLEEVLNLAGQSKNFHERPRDLISNINEIVLELKGSETTFMUEYADETATIVEFLNR
WITFAQSUSTLT (SEQ 1D N(C:144). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTEKTOQLOQLEHLLLDLOMILNGINNYKNPKLTRMETAKFYMPRKKATELKHLOCL
EEQLKPLEEVENLAQSKNFHLRPRHLISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSUSTLT (SEQ ID NG:14S). In some embodiments, the mutant H.-2 polypeptide
comprises the amine acid sequence of
APTSSSTEKTOLQLEDLLLDLOMILNGINNYKNPRKLTRMEUTAKFYMPRKKATELKHLQCL
EEQLKPLEEVENLAQSKNFHERPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAGSUSTLT (SEQ ID NG:146). In some embodiments, the mutant 1L-2 polypeptide
comprises the amine acid sequence of
APTSSSTRKTOLOLEELLLDLOMILNGINNYENPELTRMLTAKFYMPEKATELKHLOQCL
EEQUKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNR.
WITFAGSHSTLT (SEQ ID NG 147). Tn some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTRKTOLOQUERLLLDLOMILNGINNYKNPKLTRMELTAKFYMPKRATELERLOCL
EEQLKPLEEVINLAQSENFHLRPRDLISNINVIVLELEKGSETTEFMCEYADETATIVEFLNR
WITFASSHSTLT (SEQ ID NG 148). In some embodiments, the mutant H.-2 polypeptide
comprises the anuno acid sequence of
APTSSSTRKTOLOLEHLLLDLOMILNGINNYKNPKLTRMLTAKFYMPKRATELKHLQCL
EEFLKPLEEVLNLAQSKNFHLRPRELISSINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLT (SEQ ID NO:149). In some embodiments, the mutant [L-2 polypeptide
comprises the amine acid sequence of
APTSSSTEKKTGLOLEHLLLDLOMILNGINNYKNPKETRME TAKFYMPKKATELKHILQCL
EFELKPLEEVINLAQSKNFHIRPREUISAINVIVEELKGSETTFMCEYADETATIVEFLNR
WITFAQSISTLT (SEQ ID NO:130). In some embodiments, the mutant [L-2 polypeptide
comprises the amino acid sequence of
APTSSSTRKTOQLOLEHLLLDLOMIINGINNYKNPKETRME TAKFYMPKKATELKHLGCL
FEELKPLEEVENLAQSKNFHLRPRELISNINEIVLEL KGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLY (SEQ ID NO:151). In some embodiments, the mutant IL-2 polypeptide
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comprises the amino acid sequence of
APTSSSTRKKTGLOLEHLLLDLOMIINGINNYKNPKETRMETAKFYMPKKATELKHLQCL
FERELKPLEEVLNLAGSKNFHLRPRHLUISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLT (SEQ 1D NO:152). In some embodiments, the mutant 1L-2 polypeptide
comprises the amino acid sequence of
APTSSSTKETOLOLEDLLLDLOMILNGINNYEKNPKLTRMETAKFYMPKKATELKHLGCL
EEELKPLEEVLNLAQGSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLY (SEQ ID NO:153). In some embodiments, the mutant 1L-2 polypeptide
comprises the amino acid sequence of

APTSSSTRKETQLOLEELLE DLOMILNGINNYKNPKLUTRML TAKFYMPKEKATELKHLQCL
EEELKPLEEVLNLAGSKNFHLRPRDUISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSIHSTLT (SEQ ID NO:154). In some emboduments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTKRTOLOLEHLLLDLOMILNGINNYENPKLTRMLTAKFYMPKKATELKHLGCL
FEELKPLEEVINLAGSENFHLERPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFASSHISTLT (SEQ ID NG 1SS). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTKKTQLOLEHLLLDLOMILNGINNYRENPRLTEMLTAKFYMPRKATELKHLOCL
FEELKPLEEVINLAQSKNFHLERPRDLISGINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFCQSHSTLT (SEQ 1D NG: 190} In some embodiments, the mutant IL-2 polypeptide
comprises the anuno acid sequence of
APTSSSTKETOQLOLEHLLLDLOMILNGINNYRNPRLTEMLTAKFYMPRRKATELKHLQCL
FEELKPLEEVINLAQSKNFHLRPRKLISNINVIVLELKGSETTFMUCEYADETATIVEFLNR
WITFCQSHSTLT (SEQ 12 NG:191). In some embodimenis, the mutani [L-2 polypeptide
comprises the amino acid sequence of

APTSSSTKKTQLOLEHLLLDL GMILNGINNYKNPKETEML TAKFYMPKKATELKHE QCL
EEFLKPLEEVINLAQSKNFHLRPRRLISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFCOSHSTLT (SEQ D NG:192). In some embediments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTKKTQLOLEHLLLDLGMIENGINNYRNPKLTDML TAKFYMPKKATELKHLQCL
EEFLKPLEEVINLAQSKNFHLRPRDLISGINVIVLELKGSETTFMCEYADETATIVEFLNR
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WITFCQSHSTLT (SEQ 12 NO:193}). In some embodiments, the mutant £L-2 polypeptide
comprises the amino acid sequence of
APTSSSTKKTOQLOLEHLELDLGMILNGINNYRKNPKLTOML TAKFYMPKKATELKHLQCL
EEELKPLEEVINLAQSKNFHLRPREKELISNINVIVLELKGSETTFMCUEYADETATIVEFLNR
WITFCQSHSTLT (SEQ ID NO:194). In some embodiments, the mutant IL-2 polypeptide
comprises the amine acid sequence of
APTSSSTERKTOLOQLEHLLLDLOMILNGINNYKNPKLTDML TAKFYMPKKATELKHLQCL
EEELKPLEEVINLAQSKNFHLRPRRLISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFCQSHSTLT (SEQ D NO:195). In some embodiments, the mutant IL-Z polypeptide
comprises the amine acid sequence of
APTSSSTRKTOLOLERLLLDLGMILNGINNYKNPRKETAMLTKKFYMPRKKATELKHLQCL
EEFLKPLEEVLNLAQSKNFHLRPRDLISGINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFCQSISTLT (SEQ ID N(O:196). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTRKTOLOLEHLLLDLOMILNGINNYKNPKLTAMLTKEFYMPEK ATELKHLQCL
EEFLKPLEEVLNLAQSKNFHLRPRELISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFCQSISTLT (SEQ ID NO:197). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTRKTOLOLEHLLLDLOMILNGINNYKNPRKLTAMLTKERFYMPRKKATELKHLGCL
EEELKPLEEVENLAQSKNFHLRPRRUISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFCQSUSTLT (SEQ ID N{:198). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTEKTGLOLEHLLLDLOMIINGINNYKNPKLTRMEL TAKFYMPKKATELKHLOCL
EEGLKPLEEVLNLAQSKNFHLRPRDEISGINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFCQSUSTLT (SEQ ID N(O:199). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTRKKTGLOLEHLLLDLOMIINGINNYKNPKETRMETAKFYMPKKATELKHLQCL
FEQLKPLEEVLENLAQSKNFHLRPREKLISNINVIVLELKGSETTEFMCEYADETATIVEFLNR
WITFCQSUSTLT (SEQ ID NO:200). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of

APTSSSTRKETQLOLEHLLLDLOMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLGCL
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EEQGLKPLEEVINLAQSKNFHERPRRLISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFCQSUSTLT (S8EGQ ID NO:201). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTRKTOQLOLEHLLLDLOMILNGINNYKNPKETEMEL TAKFYMPKKATEL KHLOCL
FEELKPLEEVINLAGSKNFHLRPRDLISGINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLT (SEQ 1D NG:202). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTKETOLOLEHLLLDLOMILNGINNYKNPKLTEMELTAKFYMPKKATELKHLQCL
EFELKPLEEVINLAGSKNFHLRPRKLISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLT (SEQ 1D NG:203). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTKRTOLOLEHLLLDLOMILNGINNYKNPELTEML TAKFYMPRKATELKHLQCL
EEELKPLEEVLNLAQSENFHLRPRRLISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLT (SEQ ID NG:204). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTKEKTOLOLEHLLLDLOMILNGINNYRENPKLTDML TAKFYMPKEATELKHLOCL
FEELKPLEEVINLAGSENFHLERPRDLISGINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLT (SEQ 1D NG:205). In some emboduments, the mutant IL-2 polvpeptide
comprises the anmuno acid sequence of
APTSSSTKKTOLOLEHLLLDLOMILNGINNYRENPRKLTDML TAKFYMPKKATELKHLQCL
FEELKPLEEVINLAQSKNFHLERPRKLISNINVIVLELKGSETTFMUEYADETATIVEFLNR
WITFAQSIHSTLT (SEQ ID NG:206). In some embodiments, the mutant IL-2 polypeptide
comprises the anmino acid sequence of
APTSSSTKKTQLOLEHLLLDLGMILNGINNYKNPKETDMLTAKFYMPKKATELKHEQCL
FEEFLKPLEEVINLAQSKNFHLRPRRLISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLT (SEQ 1D N(:207). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSETKKTOLOLEHLLLDLOMILNGINNYRKNPKLTAMLTKKFYMPKKATELKHLQCL
EEELKPLEEVINLAQSKNFHLRPRDLISGINVIVLELKGSETTFMUEYADETATIVEFLNR
WITFAQSUSTLT (SEQ D N(C:208). In some embodiments, the mutant IL-2 polypeptide

comprises the amine acid sequence of
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APTSSSTKKTQLOLEHLLLDLOMILNGINNYKNPKETAMLTKKEFYMPKKATELKHLQCL
EEFLKPLEEVINLAQSKNFHLRPRKLISNINVIVLELKGSETTFMUEYADETATIVEFLNR
WITFAQSUSTLT (SEQ 1D N(C:209). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTEKTOLOLEHLLLDLOMILNGINNYKNPKLTAMLTRKKFYMPKKATELKHLQCL
EEELKPLEEVINLAQSKNFHLRPRRLISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSUSTLT (SEQ 1D NG:210). In some embodiments, the mutant H.-2 polypeptide
comprises the amine acid sequence of
APTSSSTEKTOQLQLEHLLLDLOMILNGINNYKNPRKLTRMEUTAKFYMPRKKATELKHLQCL
EEQLKPLEEVENLAQSKNFHERPRDLISGINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAGSUSTLT (SEQ ID NG:211). In some embodiments, the mutant 1L-2 polypeptide
comprises the amine acid sequence of
APTSSSTRKTOLOLEBLLLDLOMILNGINNYKNPRLTRMLTAKFYMPREATELERHLOCL
EEQUKPLEEVLNLAQSKNFHLRPRKLISNINVIVLELKGSETTFMCEYADETATIVEFLNR.
WITFAGSHSTLT (SEQ ID NG:212). Tn some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTRKTOLOQUERLLLDLOMILNGINNYKNPKLTRMELTAKFYMPKRATELERLOCL
EEQLKPLEEVINLAQSKENFHLRPRRLISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLT (SEQ ID NG:213). In some embodiments, the mutant 1L-2 polypeptide
comprises the anuno acid sequence of
APTSSSTRKTOLOLEHLLLDLOMILNGINNYKNPKLTRMLTAKFYMPKRATELKHLQCL
EEELKPLEEVLNLAQSENFHLRPREDLISGINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLT (SEQ ID NG:214). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTEKKTGLOLEHLLLDLOMILNGINNYKNPKETRME TAKFYMPKKATELKHILQCL
EFELKPLEEVINLAQSKNFHLRPRKLISNINVIVEELKGSETTFMCEYADETATIVEFLNR
WITFAQSHISTLY (SEQ 1D NG:215). In some embodiments, the mutant 1L-2 polypeptide
comprises the amino acid sequence of
APTSSSTRKTOQLOLEHLLLDLOMIINGINNYKNPKETRME TAKFYMPKKATELKHLGCL
FEELKPLEEVENLAQSKNFHLRPRREUISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLT (SEQ 1D NG:216). In some embodiments, the mutant IL-2 polypeptide
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comprises the amino acid sequence of
APTSSSTKKTGLOLEELI LD OMIELNGINNYKNPKLTEMEL TAKFYMPKKATELKHLQCL
FERELKPLEEVLNLAGSKNFHLRPRDLUISNINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLT (S8EQ 1D NG:297). In some embodiments, the mutant 1L-2 polypeptide
comprises the amino acid sequence of
APTSSSTKETOLOLEHLLLDLOMILNGINNYEKNPKLTEMLTAKFYMPKKATELKHLQCL
EEELKPLEEVLNLAQGSKNFHLRPRDLISDINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLT (SEQ 1D NG:354). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTRKETQLOLEHLLLDLOMILNGINNYKNPKLTEMEL TAKFYMPRKEKATELKHLQCL
EEELKPLEEVINLAGSKNFHLRPRDUISTINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLT (SEQ ID NG:355). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTKETOLOLEHLLLDLOMILNGINNYRNPELTEML TARKTFYMPRKATELKHLQCL
FEELKPLEEVINLAGSENFHLEPRDLISRINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLT (SEQ ID NG:356). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTKKTQLOLEHLLLDLOMILNGINNYRENPRLTEMLTAKFYMPRKATELKHLOCL
FEELKPLEEVINLAQSKNFHLERPRDLISRINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFCQSHSTLT (SEQ 1D NG:357). In some embodiments, the mutant IL-2 polypeptide
comprises the anuno acid sequence of
APTSSSTKETOQLOLEHLLLDLOMILNGINNYRNPRLTEMLTAKFYMPRRKATELKHLQCL
FEELKPLEEVLNLAQSKNFHLRPRDLISTINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFCQSHSTLT (SEQ 12 NO:358). In some embodimenis, the mutani [L-2 polypeptide
comprises the amino acid sequence of

APTSSSTKKTQLOLEHLLLDL GMILNGINNYKNPKETEML TAKFYMPKKATELKHE QCL
EEFL KPLEEVENLAQSKNFHLRPRDLISDINVIVEELKGSETTFMCEY ADETATIVEFLNR
WITFCOSHSTLT (SEQ D NO:359). In some embediments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTKKTQLOLEHLLLDLGMIENGINNYRNPKLTDML TAKFYMPKKATELKHLQCL
EEELKPLEEVINLAQSKNFHLRPRDLISRINVIVLELKGSETTFMCEYADETATIVEFLNR
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WITFCQSHSTLT (SEQ 12 NO:360). In some embodiments, the mutant £L-2 polypeptide
comprises the amino acid sequence of
APTSSSTKKTOQLOLEHLELDLGMILNGINNYRKNPKLTOML TAKFYMPKKATELKHLQCL
EEELKPLEEVINLAQSKNFHLRPRDLISTINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFCQSHSTLT (SEQ 1D NG:361). In some embodiments, the mutant IL-Z polypeptide
comprises the amine acid sequence of
APTSSSTERKTOLOQLEHLLLDLOMILNGINNYKNPKLTDML TAKFYMPKKATELKHLQCL
EEELKPLEEVINLAQSKNFHLRPRDLISDINVIVLELKGSETTFMCUEYADETATIVEFLNR
WITFCQSHSTLT (SEQ D NO:362). In some embodiments, the mutant IL-Z polypeptide
comprises the amine acid sequence of
APTSSSTRKTOLOLERLLLDLGMILNGINNYKNPRKETAMLTKKFYMPRKKATELKHLQCL
EEFLKPLEEVLNLAQSKNFHLRPRDLISRINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFCQSISTLT (SEQ ID N(O:363). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTRKTOLOLEHLLLDLOMILNGINNYKNPKLTAMLTKEFYMPEK ATELKHLQCL
EEFLEPLEEVLNLAQSKNFHLRPRDLISTINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFCQSISTLT (SEQ ID NO:364). In some embodiments, the mutant IL-2 polypeptide
comprises the anuno acid sequence of
APTSSSTRKTOLOLEHLLLDLOMILNGINNYKNPRKLTAMLTKERFYMPRKKATELKHLGCL
EEELKPLEEVENLAQSKNFHLRPRDLISDINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFCQSUSTLT (SEQ ID N{:365). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTEKTGLOLEHLLLDLOMIINGINNYKNPKLTRMEL TAKFYMPKKATELKHLOCL
EEGQGLKPLEEVINLAQSKNFHERPRDELISRINVIVLEL KGSETTFMCEYADETATIVEFLNR
WITFCQSUSTLT (SEQ ID NO:366). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTRKKTGLOLEHLLLDLOMIINGINNYKNPKETRMETAKFYMPKKATELKHLQCL
FEQLKPLEEVENLAQSKNFHLRPRDUISTINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFCQSUSTLT (SEQ ID N(O:367). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of

APTSSSTRKETQLOLEHLLLDLOMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLGCL
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EEGLKPLEEVINLAQSKNFHERPRDEISDINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFCQSUSTLT (SEQ 1D N(O:368). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTRKTOQLOLEHLLLDLOMILNGINNYKNPKETEMEL TAKFYMPKKATEL KHLOCL
FEELKPLEEVLNLAGSKNFHLRPRDLISRINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLT (SEQ 1D NG:369). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTKETOLOLEHLLLDLOMILNGINNYKNPKLTEMELTAKFYMPKKATELKHLQCL
EFELKPLEEVINLAGSKNFHLRPRDLISTINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLT (SEQ 1D NG:370). In some embodiments, the mutant [L-2 polypeptide
comprises the amino acid sequence of
APTSSSTKRTOLOLEHLLLDLOMILNGINNYKNPELTEML TAKFYMPRKATELKHLQCL
EEELKPLEEVLNLAQSENFHLRPRDLUISDINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLT (SEQ ID NG:371). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTKEKTOLOLEHLLLDLOMILNGINNYRENPKLTDML TAKFYMPKEATELKHLOCL
FEELKPLEEVINLAGSENFHLERPRDLISRINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLT (SEQ 1D NG:372). In some emboduments, the mutant IL-2 polypeptide
comprises the anmuno acid sequence of
APTSSSTKKTOLOLEHLLLDLOMILNGINNYRENPRKLTDML TAKFYMPKKATELKHLQCL
FEELKPLEEVINLAQSKNFHLERPRDLISTINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSIHSTLT (SEQ ID NG:373). In some embodiments, the mutant IL-2 polypeptide
comprises the anmino acid sequence of
APTSSSTKKTQLOLEHLLLDLGMILNGINNYKNPKETDMLTAKFYMPKKATELKHEQCL
FEFLKPLEEVINLAQSKNFHLRPRDLISDINVIVLEL KGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLT (SEQ 1D N(:374). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSETKKTOLOLEHLLLDLOMILNGINNYRKNPKLTAMLTKKFYMPKKATELKHLQCL
EEELKPLEEVINLAQSKNFHLRPRDELISRINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSUSTLT (SEQ D N(C:375). In some embodiments, the mutant IL-2 polypeptide

comprises the amine acid sequence of
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APTSSSTKKTQLOLEHLLLDLOMILNGINNYKNPKETAMLTKKEFYMPKKATELKHLQCL
EEFLKPLEEVINLAQSKNFHLRPRDLISTINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSUSTLT (SEQ 1D N(:376). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTEKTOLOLEHLLLDLOMILNGINNYKNPKLTAMLTRKKFYMPKKATELKHLQCL
EEELKPLEEVINLAQSKNFHLRPRDLISDINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSUSTLT (SEQ 1D NG:377). In some embodiments, the mutant H.-2 polypeptide
comprises the amine acid sequence of
APTSSSTEKTOQLQLEHLLLDLOMILNGINNYKNPRKLTRMEUTAKFYMPRKKATELKHLQCL
EEQLKPLEEVENLAQSKNFHLRPRDLISRINVIVEELKGSETTFMCEYADETATIVEFLNR
WITFAGSUSTLT (SEQ ID NG:378). In some embodiments, the mutant 1L-2 polypeptide
comprises the amine acid sequence of
APTSSSTRKTOLOLEBLLLDLOMILNGINNYKNPRLTRMLTAKFYMPREATELERHLOCL
EEQUKPLEEVLNLAQSKENFHLRPRDLUISTINVIVLELKGSETTPMCEYADETATIVEFLNR
WITFAGSHSTLT (SEQ ID NG:379). Tn some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTRKTOLOQUERLLLDLOMILNGINNYKNPKLTRMELTAKFYMPKRATELERLOCL
EEQLKPLEEVINLAQSENFHLRPRDLISDINVIVLELEKGSETTEFMCEYADETATIVEFLNR
WITFAQSHSTLT (SEQ ID NG:330). In some embodiments, the mutant 1L-2 polypeptide
comprises the anuno acid sequence of
APTSSSTRKTOLOLEHLLLDLOMILNGINNYKNPKLTRMLTAKFYMPKRATELKHLQCL
EEELKPLEEVINLAQSKNFHLRPRELISRINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLT (SEQ ID NG:381). In some embodiments, the mutant IL-2 polypeptide
comprises the amino acid sequence of
APTSSSTEKKTGLOLEHLLLDLOMILNGINNYKNPKETRME TAKFYMPKKATELKHILQCL
EFELKPLEEVINLAQGSKNFHLRPRDUISTINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHISTLT (SEQ 1D NG:382). In some embodiments, the mutant 1L-2 polypeptide
comprises the amino acid sequence of
APTSSSTRKTOQLOLEHLLLDLOMIINGINNYKNPKETRME TAKFYMPKKATELKHLGCL
FEELKPLEEVENLAQSKNFHLRPRDLISDINVIVLELKGSETTFMCEYADETATIVEFLNR
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WITFAQSUSTLT (SEQ ID N(G:383). In some embodiments, the mutant IL-2 polypeptide

comprises the amino acid sequence of an [L-2 polypeptide listed in Table 7.

Table 7. Exemplary IL-2 polypeptide sequences

PCT/US2021/056312

-2
i3

Sequernce

$EG
D
NO

mi

APTSSSTRKTOLOLEHLELDLOMIENGINNYKNPKETEMLTAKFYMPKKATEL
KHLOCLEEELKPLEEVLNLAQSKNFHLURPRDLISAINVIVLELKGSETTFMCEY A
DETATIVEFLNRWITFAQSHSTLT

80

m?2

APTSSSTKKTOLOLEHLLLDLOMILNGINNYKNPKLTEMLTAKFYMPKKATEL
KHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISSINVIVLELKGSETTFMCEY A
DETATIVEFLNRWITFAQSHSTLT

121

m3

APTSSSTKKTQLOLEDLLLDLOMILNGINNYKNPKLTEMLTAKFYMPKKATEL
KHLOQCLEEELKEPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEY A
DETATIVEFLNRWITFAQSHSTLT

125

wd

APTSSSTKKTOQULOLEELLLDLOMILNGINNYKNPKLTEMLTAKFYMPKKATELK
HLOQCLEEELKPLEEVLNLAQSKNTFTHLRPRDLISNINVIVLELKGSETTFMCEYAD
ETATIVEFLNRWITFAQSIISTLT

APTESSTKKTOLOLEHLLLDLOMILNGINNYKNPKLTEMLTAKEFYMPKKATEL
KHLQCLEEELEPLEEVINLAQSKNFHLRPRDLISGINVIVLELKGSETTFMCEY A
DETATIVEFLNRWITFAQSHSTLT

mH

APTSSSTEETOQLQLEHLLLDLOMILNGINNYKNPKLTEMLTAKFYMPKIATEL
KHLQCLEEELKPLEEVENLAQSENFHLRPRDLISNINVIVLELKGSETTFMCEY A
DETATIVEFLNRWITFAQSHSTLT

m7

APTSSSTKKTQLOLEHLLLDLOMILNGINNYKNPKLTEMLTAKFYMPKKATEL
KHLOQCLEEELKPLEEVLNLAQSKNIFHLRPRDLISNINEIVLELKGSETTFMCEYA
DETATIVEFLNRWITFAQSHSTLT

m8

APTSSSTEKTOQLOQLEHLLLDLOMIENGINNYKNPRLTEMLTAKFYMPRKATEL
KHLOQCLEEELKPLEEVENLAQSKNFHLRPRHLISNINVIVLELKGSETTFMCEYA
DETATIVEFLNRWITFAQSHSTLT

mY

APTSSSTKKTQLOLEHLLLDLOMILNGINNY KNPKLTEMLTAKFYMPKKATEL
FKHLQCLEEELKPLEEVLNLAQSKNFHLRPRKLISNINVIVLELKGSETTFMCEY A
DETATIVEFLNRWITFAQSHSTLT

mid

APTSSSTRKRKTQLOLEHLLLDLOMILNGINNYKNPRKLTEMLTAKFYMPREATEL
KHLOQCLEEELKPLEEVLNLAQSENFHLRPRRLISNINVIVLELKGSETTFMCEYA
DETATIVEFLNRWITFAQSHSTLT

204

mlil

APTSSSTKKTOLOLEHLLLDLOMILNGINNYKNPKETEMLTAKFYMPKKATEL
KHLQCLEEELKPLEEVENLAQSKNFHLRPRDLISDINVIVLELKGSETTFMCEYA
DETATIVEFLNRWITFAQSHSTLT

mi2

APTSSSTRKTQLOQLEHLELDLOMIENGINNYKNPKLTEMLTAKFYMPREEKATEL
KHLOQCLEEELKPLEEVINLAQSKNFHLRPRDLISTINVIVLELKGSETTFMCEYA
DETATIVEFLNRWITFAQSHSTLT

mi3

APTSSSTKKTOLOLEHLLLDLOMIENGINNYKNPKLTEMLTAKFYMPKKATEL
KHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISRINVIVEELKGSETTFMCEYA
DETATIVEFLNRWITFAQSHSTLT
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{8131} In some embodiments, the mutant IL-2 polypeptides of the present disclosure also
contain other modifications, including but not limited to mutations and deletions, that provide
additional advantages such as improved biophysical properties. Improved biophysical properties
mclude but are not limited to improved thermostability, ageregation propensity, acid
reversibility, viscosity, and production in a mammalian or bacterial or veast cell. For example,
residue C12S may be replaced with a neutral amino acid such as serine, alanine, threonine or
valine; and N terminal A1l residue could be deleted, both of which were described in U.S. Pat.
No. 4,518,584, Mutant [L-2 polypeptides may also include a mutation of the residue M104, such
as M104A, as described in U.S. Pat. No. 5,206,344, Thus, in certain embodiments the mutant {L-
2 polypeptide of the present disclosure comprises the amino acid substitution C125A. In other

embodiments, one, two, or three N-termunal residues are deleted.

Fusion protemn linkers

6132} In some embodiments, a fusion protein of the present disclosure comprises a linker.
In some embodiments, the linker 18 a chemucal uker {for example, see disclosed m Protein
Engmeering, 9(3), 299-303, 1996). Syunthetic chemical linkers include crosshinking agents that
are routinely used to crosslink peptides, for example, N-hydroxy succiminude (NHS),
disuccinimidyl suberate (DSS), bis(succininudyl) suberate (B83), dithiobis{succuimidyl
propionate) (DSP), dithiobis{succinimidyl propionate) (DTSSP), ethylene glycol
bis{suceminndyl succinate} (EGS), ethylene glycol bis(sulfosuccimimidyl succinate) (sulfo-
EGS), disuccimimidyl tartrate (DST), disulfosuccimimidyl tartrate (sulfo-DST), bis[2-
{succimimidoxycarbonyloxy)ethyl] sulfone (BSOCOES), and bisj2-

(succimmdoxyecarbonyloxy jethyl] sulfone (sulfo-BSOCOES).

{8133} In some embodiments, the Hinker is an ammo acid- or peptide-based linker. In some
embodiments, the polypeptide linker 1s a peptide with a length of at least S amino acids,
preferably with a length of 5 1o 100, more preferably of 10 to 50 amino acids. In one
embodiment, said peptide hinker 1s (3, S, GS, 8G, SGG, GGS, and GSG (with G=glycine and
S=serine}. In some embodunents, the linker comprises the sequence {GGGSxGn (SEQ ID

NG 74), (GGOGSxGn (SEQ 1D NO75), (GGGGGS)xGn (SEQ 1D NO76), S{GGGSxGn
{SEQ ID NO:386), S(GGGGSxGn (SEG 1D NO:387T), or S(GOGGGSxGn (SEG ID NO:388),

wherein x=1, 2,3, 4,5, 6,7, 8,9, 10, 11, or 12, and wherein n=0, 1, 2 or 3. In some
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embodiments, the linker comprises the sequence GGGGSGHGGSGHGGES (SEQ D NG 79 or
SGGGGSGGOGSGGOGS (SEQ ID NG:389).

Fusion protein properties

{8134} in some embodiments, the fuston protemn induces activation of cells expressing a
human CD8ab heterodimer with at least 2-fold, at least 5-fold, or at least 10-fold higher potency
than activation of cells expressing a human CD8aa homodimer. In some embodiments, the
fusion protein induces activation of CD8+ T cells with at least 2-fold, at least 5-fold, or at least
10-fold higher potency than activation of NK cells. In some embodiments, potency of activation
1s measured by ECSO, as assessed by cell proliferation. Exemplary assays are further described

infra.

[8135] Preferential activity of the targeted 1L-2 fusion proteins comprising the mutant {£.-2
polypeptides on antigen-expressing cells is demonstrated in assays that contain antigen-
expressing and antigen-non expressing cells that also express {L-2RPy or IL-2Rafy. One such
assay is an in vitro assay that measures STATS (pSTATS) phosphorylation and/or expression of
the proliferation marker Ki-67 in human immune cells, such as human peripheral blood and/or
tumor-infilirating immune cells upon exposure to IL-2 polypeptides. In one format of the assay,
the activity of the targeted 1L.-2 fusion protein is measured on antigen-expressing and non-
expressing cells to demonstrate the selectivity on antigen-expressing cells. In another format of
the assay, the activity of the targeted IL-2 fusion protein comprising the mutant IL-2 polypeptide
on antigen-expressing cells 1s compared to that of the untargeted IL-2 fusion protein comprising
the same mutant IL-2 polypeptide and a control antibody not recognizing any antigens on
antigen-expressing cells to demonstrate the magnitude of rescue in signaling of the mutant IL-2

polypeptide when fused to an antigen binding molecule.

0136} In some embodiments, the fusion protein of the present disclosure containing CD8b
antigen binding molecules activates CO8b+ IL-2R+ cells over CD8b- IL-2R B+ cells by at least
10-fold, at least 50-fold, or at feast 100-fold. In some embodiments, said fusion protein activates
CD8b+ IL-2RE+ cells more than 50-fold, 100 fold, or 200 fold compared to a fusion molecule
comprising the said I1-2 mutant polypeptide and a control antibody not binding to any antigens

expressed on said cells. Said cell activation by the I1L-2 fusion protein is deternuned by
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measuring the expression of pSTATS or the cell proliferation marker Ki67 in said cells following

the treatment with said IL.-2 fusion protein.

10137} In some embodiments, a fusion protein of the present disclosure displays one or more
of the following: binds human CD8 and does not block an interaction of CD8 with MHC class [
and activates CD&+ T cells with at least 10-fold, 25-fold, 50-fold, 100-fold, 250-fold, 500-fold,
or 1000-fold greater potency, e.g., as compared t¢ activation of NK cells. In some embodiments,
whether an anti-CD8 antibody or fusion protein of the present disclosure blocks the interaction of
CD8 with MHC class I can be assayed, e.g., by assaying activation status of CD8+ T cells {e.g,,
upon antigen stimulation) in the presence or absence of the anti-CD¥ antibody or fusion protein.
In some embodiments, activation of CD8+ T cells and/or NK cells can be measured, e.g, by
assaying one or more markers {e.g., proportion of treated cells expressing one or more markers)
of proliferation (e.g., K167}, IL-2RP/y downstream signaling, and/or STATS downstream

signaling,

Exemplary fusion proteins

{0138} In some embodiments, a fusion protein of the present disclosure comprises one, two,
or all three polypeptides shown for a single fusion protein in Table 5. In some emboduments, a
fuston protemn of the present disclosure comprises two Hight chains, a heavy chain comprising an
11.-2 fusion, and a heavy chain vot comprising an I1L-2 fusion for a single fusion protein in Table
5. As s known m the art, the C-termmnal lysine of some antibody heavy chain species may be
cleaved off in some fraction of molecules. Therefore, in some embodiments, a fusion protein of
the present disclosure comprises two light chains, a heavy chain comprising an H.-2 fusion, and a
heavy chain not comprising an IL-2 fusion for a single fusion protein in Table §, wherein the
heavy chain not comprising the IL-2 fusion comprises the sequence of SEQ 1D Nos: 158, 161,
164, 167, 170, 173, 176, 189, 300, 304, 308, 312, 326, 320, 324, 328, 332, 336, 340, 344, 348, or
352 for the respective fusion protein. In some embodiments, a fusion protein of the present
disclosure comprises two light chains, a heavy cham comprising an IL-2 fusion, and a heavy
chain not comprising an IL-2 fusion for a single fusion protein in Table 5, wherem the heavy
chain not comprising the IL.-2 fusion comprises the sequence of SEQ ID Nos:217-224, 301, 305,
309, 313,317,321, 325, 329, 333, 337, 341, 345, 349, or 353 for the respective fusion protein.
in some embodiments, the present disclosure provides a plurality of fusion proteins of the

present disclosure {e.g., in a nuxture), wherein each fusion protein of the plurality comprises two
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light chains, a heavy chain comprising an [L-2 fusion, and a heavy chain not comprising an 1.2
fusion for a single fusion protein in Table 5, wherein the heavy chain not comprising the 1L-2
fusion comprises the sequence of SEQ ID Nos: 158 161, 164, 167, 170, 173, 176, 189, 300, 304,
308, 312, 326, 320, 324, 328, 332, 336, 340, 344 348, or 352 for the respective fusion protein, or
the sequence of SEQ ID Nos:217-224, 301, 305, 309, 313, 317, 321, 325, 329, 333, 337, 341,
345, 349, or 353 for the respective fusion protein, or the plurality comprises a mixture of species
representing cleaved {e.g., comprising the sequence of SEQ 1D Nos: 138, 161, 164, 167, 170,
173, 176, 189, 300, 304, 308, 312, 326, 320, 324, 328, 332, 336, 340, 344, 348, or 352 for the
respective fusion protein) and uncleaved {¢.g., comprising the sequence of SEQ ID Nos: 217-
224, 301, 305, 309, 313, 317, 321, 325, 329, 333, 337, 341, 345, 349, or 353 for the respective

fusion protein) species.

[8139] For example, in some embodiments, a fusion protein of the present disclosure
comprises one or two light chains comprising the ammo acid sequence of SEQ D NO:156, a
heavy chain comprising the arino acid sequence of SEQ 1D NO: 157, and a heavy chain
comprising the amino acid sequence of SEQ I3 NG: 158, In some embodiments, a fusion protein
of the present disclosure comprises one or two light chains comprising the amuno acid sequence
of SEQ ID NO: 139, a heavy chain comprising the amino acid sequence of SEQ ID NO: 160, and
a heavy chain comprising the amino acid sequence of SEQ ID NO:161. In some embodiments, a
fuston protein of the present disclosure comprises one or two Hght chains comprising the amine
acid sequence of SEQ ID N(:162, a heavy chain comprising the amino acid sequence of SEQ ID
NG:163, and a heavy chain comprising the amino acid sequence of SEQ 1D NG:164. In some
embodiments, g fusion protein of the present disclosure comprises one or two light chams
comprising the amino acid sequence of SEQ 1D NOG:163, a heavy chain comprising the amino
acid sequence of SEQ 1D NO:166, and a heavy chain comprising the amino acid sequence of
SEQ ID NG 167, In some embodiments, a fusion protein of the present disclosure comprises
one or two light chains comprising the amino acid sequence of SEQ 1D NO:168, a heavy chain
comprising the amino acid sequence of SEQ ID NG:169, and a heavy chain comprising the
amino acid sequence of SEQ 1D NG:170. In some embodiments, a fusion protein of the present
disclosure comprises one or two hight chains comprising the aming acid sequence of SEQ D
N(:171, a heavy chain comprising the aminoe acid sequence of SEQ 1D NG:172, and a heavy

chain comprising the amino acid sequence of SEQ 1D NG:173. In some embodiments, a fusion
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protein of the present disclosure comprises one or two light chains comprising the aming acid
sequence of SEQ 1D NOG:174, a heavy chain comprising the amino acid sequence of SEQ 1D
N(:175, and a heavy chain comprising the aming acid sequence of SEQ ID NO:176. Insome
embodiments, a fusion protein of the present disclosure comprises one or two light chains
comprising the amino acid sequence of SEQ 1D NO:187, a heavy chain comprising the amino
acid sequence of SEQ I NO: 188, and a heavy chain comprising the amino acid sequence of
SEQ ID NG 189, In some embodiments, a fusion protein of the present disclosure comprises
one or two light chains comprising the amino acid sequence of SEQ ID NO:298, a heavy chain
comprising the amino acid sequence of SEQ 1D NO:299, and a heavy chain comprising the
amino acid sequence of SEQ 1D NG:300. In some embodiments, a fusion protein of the present
disclosure comprises one or two light chains comprising the amuno acid sequence of SEQ 1D
NO:302, a heavy chain comprising the ammno acid sequence of SEQ 113 NO:303, and a heavy
chain comprising the anmuno acid sequence of SEQ 1D NG:304. Tn some embodiments, a fusion
protein of the present disclosure comprises ove or two light chains comprising the amuno acid
sequence of SEQ 1D NO:306, a heavy chain comprising the amino acid sequence of SEQ ID
NO:307, and a heavy chain comprising the amino acid sequence of SEQ ID NGO:308. In some
embodiments, a fusion protein of the present disclosure comprises one or two hght chains
comprising the anmino acid sequence of SEQ ID N(O:310, a heavy chain comprising the anuno
acid sequence of SEC ID NG:311, and a heavy chain comprising the amino acid sequence of
SEQ ID NO:312. In some embodimenis, a fusion protein of the present disclosure comprises
one or two light chains comprising the amimno acid sequence of SEQ ID N(G:314, a heavy chain
comprising the amino acid sequence of SEQ ID NO:315, and a heavy chain comprising the
amino acid sequence of SEQ ID NQO:316. In some embodiments, a fusion protemn of the present
disclosure comprises one or two light chains comprising the amino acid sequence of SEQ 1D
NQ:318, a heavy chain comprising the aming acid sequence of SE(Q ID NO:319, and a heavy
chain comprising the amino acid sequence of SEQ ID N(O:320. In some embodiments, a fusion
protein of the present disclosure comprises one or two light chains comprising the amino acid
sequence of SEQ D NO:322, a heavy chain comprising the aming acid sequence of SEQ ID
NO:323, and a heavy chain comprising the amino acid sequence of SEQ [D NO:324. In some
embodiments, a fusion protein of the present disclosure comprises one or two light chains

comprising the amino acid sequence of SEQ 1D NG:326, a heavy chain comprising the amino
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actd sequence of SEQ 1D N(:327, and a heavy chain comprising the aming acid sequence of
SEQ 1D NO:328. In some embodiments, a fusion protein of the present disclosure comprises
one or two light chains comprising the amino acid sequence of SEQ 1D N(O:334, a heavy chain
comprising the amino acid sequence of SEQ 1D NO:335, and a heavy chain comprising the
amino acid sequence of SEQ 113 NO:336. In some embodiments, a fusion protein of the present
disclosure comprises one or two light chains comprising the amino acid sequence of SEQ 1D
N(:338, a heavy chain comprising the amino acid sequence of SEQ 1D N(O:339, and a heavy
chain comprising the amino acid sequence of SEQ D NO:340. In some embodiments, a fusion
protein of the present disclosure comprises one or two light chains comprising the amino acid
sequence of SEQ 1D NO:342, a heavy chain comprising the amino acid sequence of SEQ ID
N(:343, and a heavy chain comprising the amino acid sequence of SEQ 1D NO:344. Tnsome
embodiments, a fusion protein of the present disclosure comprises one or two light chains
comprising the amino acid sequence of SEQ 1D NO:346, a heavy chain comprising the amino
acid sequence of SEQ I NQG:347, and a heavy chain comprising the amino acid sequence of
SEQ ID N(G:348. In some embodiments, a fusion protein of the present disclosure comprises
one or two light chains comprising the amino acid sequence of SEQ ID NG:350, a heavy chain
comprising the amino acid sequence of SEQ 1D NG:351, and a heavy chain comprising the

amino acid sequence of SEQ ID NG:352.

{8146} In some embodiments, a fusion protein of the present disclosure comprises one or two
fight chains comprising the amino acid sequence of SEQ ID N(:156, a heavy chain comprising
the amine acid sequence of SEQ 1D N(G:157, and a heavy chain comprising the ammo acid
sequence of SEQ ID N(O:217. In some ermnbodiments, a fusion protemn of the present disclosure
comprises one ot two light chains comprising the amino acid sequence of SEQ ID N{(»159, a
heavy chain comprising the ammno acid sequence of SEQ ID N(O:160, and a heavy cham
comprising the ammo acid sequence of SEQ ID NO:218. In some embodiments, a fusion protem
of the present disclosure comprises one or two light chains comprising the amino acid sequence
of SEQ 1D N(:162, a heavy chain comprising the amino acid sequence of SEQ 1D NO:163, and
a heavy chain comprising the amino acid sequence of SEQ ID NO:219. In some embodiments, a
fuston protein of the present disclosure comprises one or two Hght chains comprising the aming
acid sequence of SEQ 1D NG 165, a heavy chain comprising the amino acid sequence of SEQ ID

NO:166, and a heavy chain comprising the amino acid sequence of SEQ [ NG:220. In some
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embodiments, a fusion protein of the present disclosure comprises one or two light chaing
comprising the amino acid sequence of SEQ 1D NO: 168, a heavy chain comprising the amino
acid sequence of SEQ 1D NO:169, and a heavy chain comprising the amino acid sequence of
SEQ ID N(:221. In some embodiments, a fusion protein of the present disclosure comprises
one or two light chains comprising the amino acid sequence of SEQ ID NO:171, a heavy chain
comprising the amino acid sequence of SEQ 1D NG: 172, and a heavy chain comprising the
amino acid sequence of SEQ D NO:222. In some embodiments, a fusion protein of the present
disclosure comprises one or two light chains comprising the amino acid sequence of SEQ 1D
N(:174, a heavy chain comprising the amino acid sequence of SEQ 1D N(O:17S, and a heavy
chain comprising the amino acid sequence of SEQ 1D NO:223 . In some embodiments, a fusion
protein of the present disclosure comprises one or two light chains comprising the amino acid
sequence of SEQ 1D NO:187, a heavy chain comprising the amimo acid sequence of SEQ ID
N(:188, and a heavy chain comprising the amino acid sequence of SEQ 1D NO:224. In some
embodiments, a fusion protein of the present disclosure comprises one or two light chamns
comprising the amino acid sequence of SEQ 1D NO:298, a heavy chain comprising the amino
acid sequence of SEQ 1D NO:299, and a heavy chain comprising the amino acid sequence of
SEQ ID NG:301. In some embodiments, a fusion protein of the present disclosure comprises
one or two light chains comprising the amino acid sequence of SEQ 1D NG:302, a heavy chain
comprising the amino acid sequence of SEQ 1D NG:303, and a heavy chain comprising the
amino acid sequence of SEQ ID NG:30S. In some embodiments, a fusion protein of the present
disclosure comprises one or two light chains comprising the aminoe acid sequence of SEQ ID
N300, a heavy chain comprising the amino acid sequence of SEQ 1D NG:307, and a heavy
chain comprising the amino acid sequence of SEQ 1D NG:309. In some embodiments, a fusion
protein of the present disclosure comprises one or two light chains comprising the amino acid
sequence of SEQ 1D NO:316, a heavy chain comprising the amino acid sequence of SEQ D
N(:311, and a heavy chain comprising the aming acid sequence of SEQ ID NO:313. Insome
embodiments, a fuston protein of the present disclosure comprises ong or two light chains
comprising the amino acid sequence of SEQ 1D NO:314, a heavy chain comprising the aming
acid sequence of SEQ ID NO:315, and a heavy chain comprising the amino acid sequence of
SEQ ID NG:317. In some embodimenis, a fusion protein of the present disclosure comprises

one or two light chains comprising the amino acid sequence of SEQ ID NO:318, a heavy chamn
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comprising the amino acid sequence of SEQ ID NO:319, and a heavy chain comprising the
amino acid sequence of SEQ ID N(G:321. In some embodiments, a fusion protein of the present
disclosure comprises one or two light chains comprising the amino acid sequence of SEQ 1D
NO:322, a heavy chain comprising the aming acid sequence of SEQ 1D NO:323, and a heavy
chain comprising the amino acid sequence of SEQ ID NG:32S. In some embodiments, a fusion
protein of the present disclosure comprises one or two light chains comprising the anuno acid
sequence of SEQ D NO:326, a heavy chain comprising the amine acid sequence of SEQ ID
NO:327, and a heavy chain comprising the amino acid sequence of SEQ D NO:32%. In some
embodiments, a fusion protein of the present disclosure comprises one or two light chaing
comprising the amino acid sequence of SEQ 1D NG:330, a heavy chain comprising the amino
acid sequence of SEQ 1D N(O:331, and a heavy chain comprising the anmino acid sequence of
SEQ 1D NG:333. In some embodirnents, a fusion protein of the present disclosure comprises
one or two light chains comprising the ammo acid sequence of SEQ ID N(:334, a heavy chain
comprising the amino acid sequence of SEQ ID N(O:335, and a heavy chain comprising the
ammno acid sequence of SEQ ID NG:337. In some embodiments, a fusion protein of the present
disclosure comprises one or two light chains comprising the araino acid sequence of SEQ 1D
N(3:338, a heavy chain comprising the amuno acid sequence of SEQ ID NO:339, and a heavy
chain comprising the aromno acid sequence of SEQ ID NO:341. In some embodiments, a fusion
protein of the present disclosure comprises one or two light chains comprising the amino acid
sequence of SEQ ID N(:342, a heavy chain comprising the amino acid sequence of SEQ ID
N:343, and & heavy chain comprising the amino acid sequence of SEQ 1D NQG:345. In some
embodiments, g fusion protein of the present disclosure comprises one or two light chams
comprising the amino acid sequence of SEQ 1D NO:346, a heavy chain comprising the amino
acid sequence of SEQ 1D N(G:347, and a heavy chain comprising the aming acid sequence of
SEQ ID N(:349. In some embodiments, a fusion protein of the present disclosure comprises
one or two light chains comprising the amino acid sequence of SEQ I NO:350, a heavy chamn
comprising the amino acid sequence of SEQ 1D NO:351, and a heavy chain comprising the

amine acid sequence of SEQ 1D NO:353,

{8141} in some embodiments, the present disclosure provides a mixture of fusion protein
species, wherein each species comprises one or two light chains comprising the amino acid

sequence of SEQ 113 NO:156, a heavy chain comprising the amino acid sequence of SEQ ID
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N{(:157, and a heavy chain comprising the aming acid sequence of SEQ ID NO:158 or 217, In
some embodiments, the present disclosure provides a mixture of fusion protein species, wherein
each species comprises one or two hight chains comprising the amine acid sequence of SEQ ID
NO:159, a heavy chain comprising the amino acid sequence of SEQ ID NO: 160, and a heavy
chain comprising the amino acid sequence of SEQ ID NG 161 or 218, In some embodiments,
the present disclosure provides a mixture of fusion protein species, wherein each species
comprises one or two light chains comprising the amino acid sequence of SEQ D NO:162, a
heavy chain comprising the amino acid sequence of SEQ 1D NO:163, and a heavy chain
comprising the amino acid sequence of SEQ 1D N(O:164 or 219 In some embodiments, the
present disclosure provides a mixture of fusion protein species, wherein each species comprises
one or two light chains comprising the ammmo acid sequence of SEQ 1D NO:165, a heavy chain
comprising the amino acid sequence of SEQ ID N 166, and a heavy chain comprising the
amino acid sequence of SEQ ID NO:167 or 220, In some embodiments, the present disclosure
provides a mixture of fusion proten species, wherein each species comprises one or two hght
chains comprising the amino acid sequence of SEQ 1D NG: 168, a heavy chain comprising the
amine acid sequence of SEQ 1D NG: 169, and a heavy chain comprising the ammno acid sequence
of SEQ ID NO:170 or 221, In some embodiments, the present disclosure provides a mixture of
fusion protein species, wherein each species comprises one or two light chains comprising the
amino acid sequence of SEQ ID N(G:171, a heavy chain comprising the ammno acid sequence of
SEQ 1D NG:172, and a heavy chain comprising the amino acid sequence of SEQ ID NOM173 or
222, In some embodiments, the present disclosure provides a mixture of fusion protem species,
wherein each species comprises one or two hight chains comprising the amino acid sequence of
SEQ ID NG:174, a heavy chain comprising the amino acid sequence of SEQ ID NG:175, and a
heavy chain comprising the amino acid sequence of SEQ ID NO:176 or 223, In some
embodiments, the present disclosure provides a mixture of fusion protein species, wherein each
species comprises one or two light chains comprising the amino acid sequence of SEQ 1D
NO:187, a heavy chain comprising the amino acid sequence of SE(Q ID NO: 188, and a heavy
chain comprising the amino acid sequence of SEQ D NG:189 or 224, In some embodiments,
the present disclosure provides a mixture of fusion protein species, wherein each species
comprises one or two light chains comprising the amino acid sequence of SEQ {13 NO:298, a

heavy chain comprising the amino acid sequence of SEQ 1D NO:299, and a heavy chain
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comprising the aming acid sequence of SE(Q ID NG:300 or 301, In some embodiments, the
present disclosure provides a mixture of fusion protein species, wherein each species comprises
one or two light chains comprising the amino acid sequence of SEQ 1D NO:302, a heavy chain
comprising the amino acid sequence of SEQ 1D NO:303, and a heavy chain comprising the
amino acid sequence of SEQ 11D NO:304 or 305, In some embodiments, the present disclosure
provides a nuxture of fusion protein species, wherein each species comprises one or two light
chains comprising the amino acid sequence of SEQ 1D NQ:306, a heavy chain comprising the
amino acid sequence of SEQ 1D NG:307, and a heavy chain comprising the amino acid sequence
of SEQ 1D NO:308 or 309, In some embodiments, the present disclosure provides a mixture of
fusion protein species, wherein each species comprises one or two light chains comprising the
amino acid sequence of SEQ 1D NO:310, a heavy chain comprising the amino acid sequence of
SEQ D3 NG:311, and a heavy chain comprising the amino acid sequence of SEQ ID NO312 or
313, In some embodiments, the present disclosure provides a mixture of fusion protein species,
wherein each species comprises one or two light chains comprising the aminoe acid sequence of
SEQ ID NG:314, a heavy chain comprising the amino acid sequence of SEQ ID N(G:315, and a
heavy chain comprising the armino acid sequence of SEQ ID NO:316 or 317, In some
embodiments, the present disclosure provides a romxture of fusion protein species, wherein each
species comprises one or two light chains comprising the amino acid sequence of SEQ ID
NG:318, a heavy chain comprising the amuno acid sequence of SEQ ID NO:319, and a heavy
chain comprising the amino acid sequence of SEQ ID NO:320 or 321, In some embodiments,
the present disclosure provides a muxture of fusion protem species, wherein each species
comprises one or two light chains comprising the ammo acid sequence of SEQ 1D NO:322, a
heavy chain comprising the amino acid sequence of SEQ 1D NO:323, and a heavy chain
comprising the amino acid sequence of SEQ ID N{:324 or 325, In some embodiments, the
present disclosure provides a mixture of fusion protein species, wherein each species comyprises
one or two light chains comprising the amino acid sequence of SEQ I N(O:326, a heavy chamn
comprising the amino acid sequence of SEQ 1D NO:327, and a heavy chain comprising the
amino acid sequence of SEQ 11D NG:328 or 329, 1n some embodiments, the present disclosure
provides a mixture of fusion protein species, wherein each species comprises one or two light
chains comprising the amino acid sequence of SEQ ID NG:330, & heavy chain comprising the

amino acid sequence of SEQ 1D N(G:331, and a heavy chain comprising the amino acid sequence
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of SEQ 1D NO:332 or 333, In some embodiments, the present disclosure provides a mixture of
fusion protein species, wherein each species comprises one or two light chains comprising the
amino acid sequence of SEQ 1D NG:334, a heavy chain comprising the amino acid sequence of
SEQ ID N335 and a heavy chain comprising the amino acid sequence of SEQ 12 NO:336 or
337. In some embodiments, the present disclosure provides a mixture of fusion protein species,
wherein each species comprises one or two hight chains comprising the amino acid sequence of
SEQ 1D NG:338, a heavy chain comprising the amino acid sequence of SEQ 1D N(G:339, and a
heavy chain comprising the amino acid sequence of SEQ 1D NO:340 or 341, lnsome
embodiments, the present disclosure provides a mixture of fusion protein species, wherein each
species comprises one of two light chains comprising the amino acid sequence of SEQ ID
N(:342, a heavy chain comprising the amino acid sequence of SEQ 1D N(:343, and a heavy
chain comprising the armno acid sequence of SEQ 1D NO:344 or 345, In some embodiments,
the present disclosure provides a muxture of fusion protein species, wherein each species
comprises one or two light chains comprising the amino acid sequence of SEQ 1D NO:346, a
heavy chain comprising the anmino acid sequence of SEQ 1D NG:347, and a heavy chain
comprising the amino acid sequence of SEQ ID N(G:348 or 349, In some embodiments, the
present disclosure provides a mixture of fusion proten species, wherein each species comprises
one or two light chains comprising the amino acid sequence of SEQ 1D NG:350, a heavy chain
comprising the amino acid sequence of SEQ 1D NG:351, and a heavy chain comprising the

aming acid sequence of SEQ 1D NG:352 or 353,

{6142} In some embodiments, the present disclosure provides a fusion protein comprising
two heavy chain sequences and two Hght cham sequences of a single fusion proten histed in
Table §, wheren one of the heavy chain sequences has an IL2 fusion and the other heavy chain
sequence 1s without an 112 fusion, and wherein the two light chain sequences are identical. In
some embodiments, the heavy chain sequence without an L2 fusion comprises a lysine at the O
terminus. In some embodiments, the fusion protein is of format A shown in FIG. 7. For
example, in some embodiments, the fusion protein comprises four polypeptide chains, wherein
(1} the first polypeptide chain comprises the aming acid sequence of SEQ 1D N334, the second
polypeptide chain comprises the amino acid sequence of SEQ ID N(:335, the third polypeptide
chain comprises the amino acid sequence of SEQ ID N(O:336, and the fourth polypeptide chain

comprises the amine acid sequence of SEQ ID NO:334; (2) the first polypeptide chain comprises
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the amino acid sequence of SEQ 1D NG:334, the second polypeptide chain comprises the amino
acid sequence of SEQ 1D N335, the third polypeptide chain comprises the amino acid
sequence of SEG 1D NO:337, and the fourth polypeptide chain comprises the amino acid
sequence of SEQ 15 NO:334; (3) the first polypeptide chain comprises the amino acid sequence
of SEQ ID NO:338, the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO:339, the third polypepiide chain comprises the amino acid sequence of SEQ 1D NO:340, and
the fourth polypeptide chain comprises the amino acid sequence of SEQ 1D NG:338; or (4) the
first polypeptide chain comprises the amino acid sequence of SEQ 1D N(O:338, the second
polypeptide chain comprises the amino acid sequence of SEQ 1D N(:339, the third polypeptide
chain comprises the amino acid sequence of SEQ 1 NG:341, and the fourth polypeptide chain

comprises the amino acid sequence of SEQ 1D NG:338.

Table 5. Anti-CDRIL2 fusion protein sequences

Nawne Light chain Heavy chain sequence Heavy chain Heavy chain
seguence fwith {12 fusion} sequence (without | sequence
1.2 fusion) {without FL.2
Susion) plus C-
teven fysine
xhCD8vi- | DIQMTOSPASLS | QVHLOQOSGPELVKPG | OVHLOOQSGPELY | QVHLGOQSGPE
[L-2mi ASYVGETVTITC | ASVKMSCKTSGYTFT | KPGASVEKMSCK | LVKPGASVKM
GASENIYGALN | KYTMHWVKQGHEES | TSGYTFTKYTM | SCKTSGYTFTK
WYQRKQGKSP | LEWIGHFNPNNDETK | HWVKQGHEESL | YTMBWVKQG
QLLIFGATNLA | YNQKFTGKATLTVD | EWIGHFNPNNDE | HEESLEWIGHF
DGVSSRFSGSG | KSSTTAYMELRSLTS | TKYNQKFTGKA | NPNNDETKYN
SDROYSLKISSL | DDSALYYCARDGLG | TLTVDKSSTTAY | QKFTGKATLT
HPDDVATYYC | LRLFADWGQGTLVT | MELRSLTSDDSA | VOKSSTTAYM
OMILDTPWTFG | VSSASTEGPSVEPLAP | LYYCARDGLGL | ELRSLTSDDSA
GGTKLEIKRTV | SSKSTSGGTAALGCL | RLFADWGQGTL | LYYCARDGLG
AAPSVFIFPPSD | VKDYFPEPVTVSWNS | VIVSSASTKGPS | LRLFADWGQG
EQLKSGTASVVY | GALTSGVHTFPAVLO | VFPLAPSSKSTSG | TLVTVSSASTK
CLLNNFYPREA | SSGLYSLSSVVTVESS | GTAALGCLVKD | GPSVFPLAPSS
KVOWRVDNAL | SLGTQTYICNVNHKP | YFPEPVTVESWNS | KSTSGGTAAL
QSGNSQESVTE | SNTKVDKKVEPESCD | GALTSGVHTFPA | GCLVKDYFPEP
QDSKDSTYSLS | KTHTCPPCPAPEAAG | VLOSSGLYSLSS | VIVSWNSGAL
STLTLSKADYE | APSVFLFPPKPKDTL | VVTVPSSSLGTQ | TSGVHTFPAVL
KHEVYACEVT | MISRTPEVTCVVVDY | TYICNVNHKPSN | QSSGLYSLSSY
HOQGLSSPYTKS | SHEDPEVKFNWYVD | TKVDKKVEPKS | VIVPSSSLGTQ
FNRGEC GVEVHNAKTRPREE | COKTHTCPPCPA | TYICNVNHKPS
(SEQIDNG:156) | QYNSTYRVVSVLTVL | PEAAGAPSVFLF | NTKVDKKVEP
HODWLNGKEYKCKY | PPKPKDTLMISR | KSCDKTHTCPP
SNKALPAPIEKTISKA | TPEVICVVVDVS | CPAPEAAGAPS
KGOPREPQVYTLPPC | HEDPEVKFNWY | VFLFPPKPEDT
REEMTKNQVSLSCA | VDGVEVHNAKT | LMISRTPEVTC
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VEGFYPSDIAVEWES | KPREEQYNSTYR | VVVDVSHEDP
NGOPENNYKTTEPVL | VVSVLTVLHOD | EVKFNWYVDG
DSDGSFFLVSKLTVD | WLNGKEYKCKY | VEVHNAKTKP
KSRWOOONVFSCSV | SNKALPAPIEKTI | REEQYNSTYR
MHEALHNHYTQKSL | SKAKGOQPREPQV | VVSVLTVLHO
SLSPGSGOGGSGGGG | CTLPPSREEMTE. | DWLNGKEYKC
SGGGGSAPTSSSTKE | NQVSLWCLVKG | KVSNKALPAPY
TQLQLEHLLLDLOMI | FYPSDIAVEWES | EKTISKAKGQP
LNGINNYKNPKLTEM | NGOQPENNYKTTP | REPQVCTLPPS
LTAKFYMPKKATEL | PVLDSDGSFFLY | REEMTENQVS
KHLOCLEEELKPLEE | SKLTVDKSRWQ | LWCLVKGFYP
VLNLAQSKNFHLRPR | QGNVESCSVMH | SDIAVEWESNG
DLISAINVIVLELKGS | BALHNHYTQKS | QPENNYKTTPP
ETTFMCEYADETATI | LSLSPG VLDSDGSFFLY
VEFLNRWITFAQSHS | (SEQIDNO:158) | SKLTVDKSRW
TLT QOGNVESCSY
(SEQ 1D NO: 157) MHEALHNHYT
QKSLSLSPGK
(SEQ D
NO:217)
xhCD8v2- | DIQMTOQSPSSLS | QVOLVQSGAEVKKP | QVOLVOSGAEY | GVOLVOQSGAE
IL-2m1 ASVGDRVTITC | GSSVKVSCKASGYRF | KKPGSSVEVSCK | VKKPGSSVKY
RASQEIYGALN | HNFAISWVROQAPGQ | ASGYRFHNFAIS | SCKASGYRFH
WYQQKPGKAP | GLEWMGGIPGHAKA | WVRQAPGQGLE | NFAISWVROQAP
KLLIVGATNLG | NYAQKFQGRVTITAD | WMGGHPGHAK | GOGLEWMGGH

SGVPSRFSGSGS
GTDFTLTISSLO
PEDFATYYCQD
IYDAPWTFGGG
TKVEIKRTVAA
PSVEIFPPSDEQ
LKSGTASVVCL
LNNFYPREAKV
QOWKVDNALQS
GNSQESVTEQD
SKDSTYSLSSTL
TLSKADYEKHK
VYACEVTHQGL
SSPVTKSFNRGE
C

(SEQ ID NO:139)

ESTSTAYMELSSLRSE
DTAVYYCARDGLGIR
LFADWGQGTLVTVS
SASTKGPSVFPLAPSS
KSTSGGTAALGCLVK
DYFPEPVTVSWNSGA
LTSGVHTFPAVLQSS
CLYSLSSVVTVPSSSL
GTQTYICNVNHKPSN
TKVDKKVEPKSCDK
THTCPPCPAPEAAGA
PSVFLFPPEPKDTLMI
SRTPEVTCVVVDVSH
EDPEVKFNWYVDGV
EVHNAKTKPREEQY
NSTYRVVSVLTVLHO
DWLNGKEYKCKVSN
KALPAPIEKTISKAKG
QPREPQVYTLPPCRE
EMTRNQVSLSCAVK
GFYPSDIAVEWESNG
QPENNYKTTPPVLDS
DGSFFLYSKLTVDKS
RWOQQGNVFSCSVMH
ALHNHYTQKSLSLS
PGSGGGGSGGGGST

ANYAQKFQGRY
TITADESTSTAY
MELSSLRSEDTA
VYYCARDGLGIR
LFADWGQGTLY
TVSSASTKGPSY
FPLAPSSKSTSGG
TAALGCLVEDY
FPEPVTVSWNSG
ALTSGVHTFPAV
LOSSGLYSLSSY
VTVPSSSLGTOT
YICNVNHKPSNT
KVDKKVEPKSC
DKTHTCPPOPAP
EAAGAPSVFLFP
PKPKDTLMISRT
PEVTCVVVDVS
HEDPEVKFNWY
VDGVEVHNAKT
KPREEQYNSTYR
VVSVLTVLHOD
WLNGKEYKCKV
SNKALPAPIEKTI
SKAKGQPREPQV
CTLPPSREEMTK

{PGHAKANYA
QKFQGRVTITA
DESTSTAYMEL
SSLRSEDTAVY
YCARDGLGIRL
FADWGQGTLY
TVSSASTKGPS
VFPLAPSSKEST
SGOTAALGCL
VKDYFPEPVTV
SWNSGALTRG
VHTFPAVLOSS
GLYSLBSVVTV
PSSSLOTQTYIC
NVNHKPSNTK
VDKEVEPKSC
DKTHTCPPCPA
PEAAGAPSVFEL
FPPEPEDTLMI
SRIPEVICVVY
DVSHEDPEVKF
NWYVDGVEY
HNAKTKPREE
QYNSTYRVVS
VLTVLHQDWL
NGKEYKCKVS
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GGGSAPTSSSTKKTQ | NOVSLWCLVKG | NKALPAPIEKTI
LOLEHLLLDLOMILN | FYPSDIAVEWES | SKAKGQPREP
GINNYENPELTEMLT | NGQPENNYKTTE | QVCTLPPSRER
AKFYMPKKATELKH | PVLDSDGSFFLY | MTKNQVSLWC
LOCLEEELKPLEEVL | SKLTVDKSRWO | LVKGFYPSDIA
NLAQSKNFHLRPRDL | QGNVFSCSVMH | VEWESNGQPE
ISAINVIVLELKGSET | FALHNHYTQKS | NNYKTTPPVL
TFMCEYADETATIVE | LSLSPG DSDGSFFLYSK
FLNRWITFAQSIHSTLT | (SEQ ID NO:161) | LTVDKSRWQQ
(SEQ ID NO:160) GNVFSCSVMH
EALHNHYTOK
SLSLSPGK

(SEQ ID

NO:218)
<hCD8v3- | DIOMTOSPSSLS | QVOLVOSGAEVKRP | OVOLVOSGAEY | QVOLVOSGAE
fL-2ml ASVGDRVTITC | GSSVKVSCKASGSRF | KKPGSSVKVSCK | VKKPGSSVKY
RASQEIYGALN | YKFAISWVRQAPGQ | ASGSRFYKFAIS | SCKASGSRFYK
WYQOQKPGKAP | GLEWMGGHPGHAKA | WVROAPGOGLE | FAISWVRQAPG
KLLIYGATNLO | NYAQKFQGRVTITAD | WMGGHPGHAK | QGLEWMGGIIP
SGVPSRFSGSGS | ESTSTAYMELSSLRSE | ANVYAQKFQGRY | GHAKANYAQK
GTDFTLTISSLO | DTAVYYCARDGLGIR | TITADESTSTAY | FOGRVTITADE
PEDFATYYCQD | LEADWGQGTLVTVS | MELSSLRSEDTA | STSTAYMELSS
IYDAPWTFGGG | SASTKGPSVFPLAPSS | VYYCARDGLGIR | LRSEDTAVYY
TKVEIKRTVAA | KSTSGGTAALGCLVK | LFADWGOGTLY | CARDGLGIRLF

PSVFIFPPSDEQ
LESGTASVVCL

LNNFYPREAKV
QWK VDNALQS

GNSQESVTEQD

SKDSTYSLSSTL
TLSKADYEKHK
VYACEVTHQGL
SSPVTKSFNRGE
C

(SEQ IDNO:162)

DYFPEPVTVSWNSGA
LTSGVHTFPAVLOSS
GLYSLSSVVTVPSSSL
CTOTYICNVNHKPSN
TKVDKKVEPKSCDK
THTCPPCPAPEAAGA
PSVFLEPPKPKDTLMI
SRTPEVTCVVVDVSH
EDPEVKFNWYVDGV
EVHNAKTKPREEQY
NSTYRVVSVLTVLHO
DWLNGKEYKCKVSN
KALPAPIEKTISKAKG
QPREPQVYTLPPCRE
EMTKNQVSLSCAVK
GFYPSDIAVEWESNG
OPENNYKTTFPVLDS
DGSFFLVSKLTVDKS
RWOQOQONVFSCSVMH
EALHNHYTQKSLSLS
PGSGGGGSGGGGSG
GGGSAPTSSSTKETO
LOLEHLLLDLOMILN
GINNYKNPKLTEMLT
AKFYMPKKATELKH
LOCLEEELKPLEEVL
NLAQSKNFHLRPRDL

TVSSASTKGPSV
FPLAPSSKSTSGG
TAALGCLVKDY
FPEPVTVSWNSG
ALTSGVHTFPAY
LOSSGLYSLSSY
VTVPSSSLGTOT
YICNYNHKPSNT
KVDKKVEPKSC
DKTHTCPPCPAP
BAAGAPSVFLEP
PRPKDTLMISRT
PEVTCVVVDYS
HEDPEVEFNWY
VDGVEVHNAKT
KPREEQYNSTYR
VVSYLTVLHOD
WLNGKEYKCKV
SNKALPAPIEKTI
SKAKGQPREPQV
CTLPPSREEMTK
NOVSLWCLVKG
FYPSDIAVEWES
NGQPENNYKTTP
PVLDSDGSFFLY
SKLTVDKSRWQ
QGNVESCSVMH

ADWGOQGTLVT
VSSASTRGPSV
FPLAPSSKSTS
GGTAALGCLV
KDYFPEPVTIVS
WNSGALTSGY
HTFPAVLOSSG
LYSLSSVVTVP
SSSLGTQTYIC
NVNHKPSNTK
VDKKVEPKSC
DEKTHTCPPCPA
PEAAGAPSVFL
FPPKPKDTLMI
SRTPEVTCVVY
DVSHEDPEVKF
NWYVDGVEY
HNAKTKPREE
QYNSTYRVVS
VLTVLHQDWL
NGKEYKCKVS
NEKALPAPIEKTI
SKAKGOPREP
QVCTLPPSREE
MTENQVSLWC
LVKGFYPSDIA
VEWESNGOPE

140




WO 2022/087458 PCT/US2021/056312
ISAINVIVLELKGSET | EALHNHYTOKS | NNYKTTPPVL
TFMCEYADETATIVE | LSLSPG DSDGSFFLYSK
FLNRWITFAQSIISTLT | (SEQ IDNO:164) | LTVDKSRWOQQ
{SEQ ID NO:163) GNVFSCSVMH
EALHNHYTQK
SLSLSPGK

(SEQ ID

NO:219)
<hUD8v4- | DIOMTQSPSSLS | OVOLVOQSGAEVKKP | QVOLVOSGAEY | OVOLVOSGAE
iL-2m1 ASVGDRVTITC | GSSVKVSCKASGYTF | KKPGSSVEVSCK | VKKPGSSVEY
RASQKIYGALN | TKYAISWVRQAPGQ | ASGYTFTKYAIS | SCKASGYTFTK
WYQQKPGKAP | GLEWMGGHPGHAKA | WVRQAPGQGLE | YAISWVROQAP
KLLIYGATNLG | NYAQKFQGRVTITAD | WMGGHPGHAK | GOGLEWMGGH
SGVPSRFSGSGS | ESTSTAYMELSSLRSE | ANYAQKFQGRV | IPGHAKANYA

GTDFTLTISSLO
PEDFATYYCON
TYDTPWTFGGG
TKVEIKRTVAA
PSVFIFPPSDEQ
LKSGTASVVCL
LNNFYPREAKY
OWKVDNALQS
GNSQESVTEQD
SKDSTYSLSSTL
TLSKADYEKHK
VYACEVTHQGL
SSPYTKSFNRGE
o
(SEQ ID NO:165)

DTAVYYCARDGLGIR
LFADWGQGTLYTVS
SASTKOPSVFPLAPSS
KSTSGGTAALGCLVK
DYFPEPVTVSWNSGA
LTSGVHTFPAVLQSS
GLYSLSSVVTVPSSSL
GTOTYICNVNHKPSN
TKVDKKVEPKSCDK
THTCPPCPAPEAAGA
PSVELFPPRPKDTLMI
SRTPEVTCVVVDVSH
EDPEVEFNWYVDGY
EVHNAKTKPREEQY
NSTYRVVSVLTVLHO
DWLNGKEYKCKVSN
KALPAPIEKTISKAKG
QPREPQVYTLPPCRE
EMTKNQVSLSCAVK
GFYPSDIAVEWESNG
QPENNYKTTPPVLDS
DGSFFLVSKLTYDKS
RWOQQGNVFSCSVMH
EALHNHYTQKSLSLS
PGSGGGGSGGGGSG
GGGSAPTSSSTEKTO
LOLEHLLLDLOMILN
GINNYENPKLTEMLT
AKFYMPKKATELKH
LQCLEEELKPLEEVL
NLAQSKNFHLRPRDL
ISAINVIVLELKGSET
TFMCEYADETATIVE
FLNRWITFAQSHSTLT
(SEQ ID NO:166)

TITADESTSTAY
MELSSLRSEDTA
VYYCARDGLGIR
LEADWGOQGTLY
TVSSASTKGPSY
FPLAPSSKSTSGG
TAALGCLVEDY
FPEPVTVSWNSG
ALTSGVHTFPAV
LOSSGLYSLSSY
VTVPSSSLGTOT
YICNVNHKPSNT
KVDKKVEPKSC
DKTHTCPPCPAP
AAGAPSVFLFP
PKPKDTLMISRT
PEVTCVVVDVS
HEDPEVKFNWY
VDGVEVHNAKT
KPREEQYNSTYR
VYSVLTVLHOD
WLNGKEYKCKY
SNKALPAPIEKTI
SKAKGQPREPQV
CTLPPSREEMTK
NOVSLWCLVKG
FYPSDIAVEWES
NGOQPENNYKTTP
PVLDSDGSFFLY
SKLTVDKSRWQ
OGNVFSCSVMH
EALHNHYTOKS
LSLSPG
(SEQ 1D NO:167)

OKFQGRVTITA
DESTSTAYMEL
SSLRSEDTAVY
YCARDGLGIRL
FADWGQGTLY
TVSSASTRGPS
VFPLAPSSKST
SGGTAALGCL
VKDYFPEPVTV
SWNSGALTSG
VHTFPAVLOSS
GLYSLSSVVTV
PSSSLOGTQTYIC
NVNHKPSNTK
VDKKVEPKSC
DKTHTCPPCPA
PEAAGAPSVFL
FPPEPEDTLMI
SRTPEVICVVV
DVSHEDPEVKF
NWYVDGVEY
HNAKTKPREE
QYNSTYRVVS
VLTVLHQDWL
NGKEYKCKVS
NKALPAPIEKTI
SKAKGQPREP
QVCTLPPSRER
MTKNQVSLWC
LVEKGFYPSDIA
VEWESNGQPE
NNYKTTPPVL
DSDGSFRLYSK
LTVDESRWQQ
GNVFSCSVMH
EALHNHYTQK
SLSLSPGK.
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(SEQ D
NO:220)

<hCD8v3- | DIOMTOSPSSLS | QVOLVOSGAEVKKP | OVOLVOSGAEY | OVOLVOQSGAE
IL-2m1 ASVGDRVTITC | GSSVKVSCKASGSGF | KKPGSSVKVSCK | VKKPGSSVKY
RASQKIYGALN | RGHAISWVROQAPGQ | ASGSGFRGHAIS | SCKASGSGFRG
WYQQKPGKAP | GLEWMGGIPGHAKA | WVRQAPGQGLE | HAISWVRQAP
KLLIYGATNLYQ | NYAQKFQGRVTITAD | WMGGHPGHAK | GOGLEWMGGI
SGVPSRFSGSGS | ESTSTAYMELSSLRSE | ANYAQOKFOGRY | IPGHAKANYA
GTDFTLTISSLO | DTAVYYCARDGLGIR | TITADESTSTAY | QKFQGRVTITA
PEDFATYYCON | LFADWGQGTLVTVS | MELSSLRSEDTA | DESTSTAYMEL
TYDTPWTFGGG | SASTEGPSVFPLAPSS | VYYCARDGLGIR | SSLRSEDTAVY
TKVEIKRTVAA | KSTSGGTAALGCLVK | LFADWGQGTLY | YCARDGLGIRL
PSVFIFPPSDEQ | DYFPEPVTVSWNSGA | TVSSASTKGPSY | FADWGQGTLY
LKSGTASVVCL | LTSGVHTFPAVLOSS | FPLAPSSKSTSGG | TVSSASTKGPS
LNNFYPREAKV | GLYSLSSVVTVPSSSL | TAALGCLVKDY | VFPLAPSSKST
QWEVDNALQS | GTQTYICNVNHEPSN | FPEPVTVSWNSG | SGGTAALGCL
GNSQESVTEQD | TKVDKKVEPKSCDK | ALTSGVHTFPAYV | VKDYFPEPVTV
SKDSTYSLSSTL | THTCPPCPAPEAAGA | LOSSGLYSLSSY | SWNSGALTSG
TLSKADYEKHK | PSVFLFPPKPKDTLMI | VIVPSSSLGTOT | VHTFPAVL(QSS
VYACEVTHQGL | SRTPEVTCVVVDVSH | YIONVNHKPSNT | GLYSLSSVVTY
SSPVTKSFNRGE | EDPEVKFNWYVDGV | KVDEEVEPKSC | PSSSLGTQTYIC
C EVHNAKTEKPREEQY | DKTHTCPPCPAP | NVNHKPSNTK
(SEQ ID NO:168) | NSTYRVVSVLTVLHQ | EAAGAPSVFLFP | VDKKVEPKSC
DWLNGKEYKCKVSN | PKPKDTLMISRT | DKTHTCPPCPA
KALPAPIEKTISKAKG | PEVTCVVVDYS | PEAAGAPSVFL
QPREPQVYTLPPCRE | HEDPEVKFNWY | FPPKPKDTLMI
EMTKNQVSLSCAVE | VDGVEVHNAKT | SRTPEVTCVVV
CFYPSDIAVEWESNG | KPREEQYNSTYR | DVSHEDPEVKF
QPENNYKTTPPVLDS | VVSVLTVLHOD | NWYVDGVEV
DGSFFLVSKLTVDKS | WLNGKEYKCKY | HNAKTKPREE
RWOOGNVFSCSVMH | SNKALPAPIEKT] | QYNSTYRVVYS
FALHNHYTOQKSLSLS | SKAKGQPREPQV | VLTVLHQDWL
PGSGGGGSGGGGSG | CTLPPSREEMTK | NGKEYKCKVS
GGGSAPTSSSTKKTQ | NOVSLWCLVKG | NKALPAPIEKTI
LOLEHLLLDLOMILN | FYPSDIAVEWES | SKAKGQPREP
GINNYKNPKLTEMLT | NGOPENNYKTTP | QVCTLPPSREE
AKFYMPKKATELKH | PVLDSDGSFFLY | MTENQVSLWC
LQCLEEELKPLEEVL | SKLTVDKSRWQ | LVKGFYPSDIA
NLAQSKNFHLRPRDL | QGNVFSCSVMH | VEWESNGQPE
ISAINVIVLELKGSET | EALHNHYTOKS | NNYKTTPPVL
TFMCEYADETATIVE | LSLSPG DSDGSFFLYSK
FLNRWITFAQSHSTLT | (SEQIDNO:170) | LTVDKSRWQQ
{SEQ ID NO:169) GNVFSCSVMH
EALHNHYTQK
SLSLSPGK

(SEQ ID

NO:221)
<h(CD8v6- | BIVLETOSPATLS | EVOLVESGGGAVRP | EVOLVESGGGA | EVOLVESGGG
fL-2mi VSPGERATLSC | GGSLRLSCAASGFTF | VRPGGSLRLSCA | AVRPGGSLRLS
RASQSVSSNLA | DDYGMSWVROQAPG | ASGFTFDDYGM | CAASGFTFDD
WYQQKPGQAP | KGLEWVSDINWSGE! | SWVRQAPGKGL | YGMSWVROQAP
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RLLIVGASSRAT
GIPDRFSGSGSG
TDFTLTISKLEP
EDFAVYYCQQ
YGSSPPVTFGO
GTKVEIKRTVA
APSVFIFPPSDE
QLKSGTASVYVC
LLNNFYPREAK
VOWKVDNALQ
SGNSQESVTEQ
DSKDSTYSLSST
LTLSKADYEKH
KVYACEVTHOQ
GLSSPVTKSFNR
GEC

(SEQ ID NOATH

TAYADSVKGRFTISKR
DNAKNSLYLOMNSL
RAEDTAVYYCARSN
SYRWDDALDIWGOG
TMVTVSSASTKGPSY
FPLAPSSKSTSGGTAA
LGCLVEDYFPEPVTY
SWNSGALTSGVHTFP
AVLQSSGLYSL3SVV
TVPSSSLOTQTYIONY
NHKPSNTKVDKKVE
PKSCDKTHTCPPCPA
PEAAGAPSVFLFPPKP
KDTLMISRTPEVTCV
VVDVSHEDPEVKFN
WYVDGVEVHNAKT
KPREEQYNSTYRVVS
VLTVLHODWLNGKE
YKCKVSNKALPAPIE
KTISKAKGQPREPQV
YTLPPCREEMTKNOV
SLSCAVKGFYPSDIA
VEWESNGOPENNYK
TTPPVLDSDGSFFLVS
KLTVDKSRWQQGNY
FSCSVMHEALHNHY
TOKSLSLSPGSGGGG
SGGGGSGGGGSAPTS
SSTRETOLQLEHLLL
DLOMILNGINNYKNP
KLTEMLTAKFYMPK
KATELKHLOQCLEEEL
KPLERVLNLAQSKNF
HLRPRDLISAINVIVL

EWVSDINWSGEL
TAYADSVKGRF
TISRDNAKNSLY
LOMNSLRAEDT
AVYYCARSNSY
RWDDALDIWGQ
GTMVTVSSASTK
GPSVFPLAPSSKS
TSGGTAALGCLY
KDYFPEPVTVSW
NSGALTSGVHTF
PAVLOSSGLYSL
SSVVTYPSSSLG
TQTYICNVNHKP
SNTKVDKKVEP
KSCDKTHTCPPC
PAPEAAGAPSVE
LEPPKPKDTLMIS
RTPEVICYVVD
VSHEDPEVKFN
WYVDGVEVHN
AKTKPREEQYNS
TYRVVSVLTVLH
ODWLNGKEYKC
KVSNKALPAPIE
KTISKAKGQPRE
POVCTLPPSREE
MTENQVSLWCL
VEGFYPSDIAVE
WESNGOPENNY
KTTPPVLDSDGS
FFLYSKLTVDKS
RWOQOGNVFSCS
VMHEALHNHYT

GKGLEWVSDI
NWSGEITAYA
DSVKGRFTISR
DNAKNSLYLO
MNSLRAEDTA
VYYCARSNSY
RWDDALDIWG
QGTMVTVSSA
STKGPSVFPLA
PSSKSTSGGTA
ALGCLVEDYF
PEPVITVSWNS
GALTSGVHTFP
AVLQSSGLYSL
SSVVTVPSSSL
GTOTYICNVN
HKPSNTKVDK
KVEPKSCDET
HTCPPCPAPEA
AGAPSVFLFPP
KPKDTLMISRT
PEVTICVVVDYV
SHEDPEVKFN
WYVDGVEVH
NAKTKPREEQ
YNSTYRVVSY
LTVLHODWLN
GKEYECKVSN
KALPAPIEKTIS
KAKGOQPREPG
VCTLPPSREEM
TKNQVSLWCL
VKGFYPSDIAV
EWESNGQPEN

FLKGSETTFMCEYAD | QKSLBLSPG NYKTTPPVLDS
ETATIVEFLNRWITFA | (SEQ IDNG:173) | DGSFFLYSKLT
OSUSTLT VDKSRWQOQGN
(SEQ ID NO:172) VESCSYMHEA
LHNHYTQESL

SLSPGK

(3EQID

NO:222)
*hCDEv7- | BEIVLTQSPATLS | EVQLVESGGGLVQPG | EVOLVESGGGL | EVOLVESGGG
IL-2m1 VTPGEGATLSC | RSLRLSCAASGFTFD | VQPGRSLRLSCA | LVQPGRSLRLS
RASHSVGSNLA | DYAMHWVRQAPGK | ASGFTFDDYAM | CAASGFTFDD
WYQQKEGQAP | GLEWVAVISYDGSN | HWVRQAPGKGL | YAMHWVROA
RLLIYDASNRA | KYYADSVKGRFTISR | EWVAVISYDGS | PGKGLEWVAV
TGIPARFSGSGS | DNSKNTLYLQMNSL | NEYYADSVKGR | ISYDGSNKYYA
GTDFTLTISSLE | RAEDTAVYYCAKDRI | FTISRDNSKNTL | DSVKGRFTISR
PEDLAVYYCQQ | GWYDYDAFDIWGOG | YLOMNSLRAED | DNSKNTLYLQ
RSNWPPTFGOG | TMVTVSSASTRGPSY | TAVYYCAKDRI | MNSLRAEDTA
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TRLEIKRTVAAP
SVFIFPPSDEQL
KSGTASVVCLL
NNFYPREAKVQ
WKVDNALQOSG
NSQESVTEQDS
KDSTYSLSSTLYT
LSKADYEKHKY
YACEVTHQGLS
SPYTKSFNRGE
C

(SEQ ID NO:174)

FPLAPSSKSTSGGTAA
LGCLVEDYFPEPVTY
SWNSGALTSGVHTEP
AVLOSSGLYSLSSVVY
TVPSSSLGTQTYIONY
NHEPSNTKVDKKVE
PKSCDKTHTCPPCPA
PEAAGAPSVFLFPPKP
KDTLMISRTPEVTCY
IVDVSHEDPEVKEN
WYVDGVEVHNAKT
KPREEQYNSTYRVVS
VLTVLHODWLNGEKE
YKCKVSNKALPAPIE
KTISKAKGQPREPQV
YTLPPCREEMTKNQV
SLSCAVKGFYPSDIA
VEWESNGOPENNYK
TTPPVLDSDGSFFLVS
KLTVDKSRWQQGNY
FSCSVMHEALHNHY
TOKSLSLSPGSGGGG
SGGGGSGGGGSAPTS
SSTRKTOLQLEHLLL
DLOMILNGINNYKNP
KLTEMLTAKFYMPK
KATELKHLQCLEEEL
KPLERVLNLAQSKNF
HLRPRDLISAINVIVL
FLKGSETTFMCEYAD
ETATIVEFLNRWITFA
OSHSTLT
(SEQ 1D NO:173)

GWYDYDAFDIW
GQGTMVTVSSA
STEGPSVFPLAPS
SKSTSGOTAALG
CLVKDYFPEPVT
VSWNSGALTSG
VHTFPAVLQSSG
LYSLSSVVTVPS
SSLOTQTYICNV
NHKPSNTKVDK
KVEPKSCDKTHT
CPPCPAPEAAGA
PSVFLFPPKPKDT
LMISRTPEVTCY
VVDVSHEDPEV
KFNWYVDGVEV
HNAKTKPREEQ
YNSTYRVVSVLT
VLHODWLNGKE
YKCKVSNKALP
APIEKTISKAKG
QPREPOVCTLEP
SREEMTKNQVSL
WCLVKGFYPSDI
AVEWESNGQPE
NNYKTTPPYLDS
DGSFFLYSKLTV
DKSRWOOQGNVFE
SCSVMHEALEN
HYTQKSLSLSPG
(SEQ ID NO:176)

VYYCAKDRIG
WYDYDAFDIW
GQOTMVTVSS
ASTKGPSVFPL
APSSKSTSGGT
AALGCLVKDY
FPEPVTVSWNS
GALTSGVHTFP
AVLOSSGLYSL
4SVVTVPSSSL
GTOTYIONVN
HEKPSNTRVDK
KVEPKSCDET
HTCPPCPAPEA
ACGAPSVFLFPP
KPKDTLMISRT
PEVICVVVDY
SHEDPEVKEN
WYVDGVEVH
NAKTKPREEQ
YNSTYRVVSY
LTVLEHODWLN
GKEYRCKVSN
KALPAPIEKTIS
KAKGOQPREPG
VCTLPPSREEM
TKNOVSLWCL
VKGEYPSDIAV
EWESNGOPEN
NYKTTPPVLDS
DGSFFLYSKLT
VDKSRWOQQGN
VESCSVMHEA
LHNHYTQKSL
SLSPGK

(SEQ ID
NO:223)

xhCTEv8-
IL-2ml

DIQMTQSPASLS
VSVGETVTITCR
ASENIYSNLAW
YOOKQGKSPOL
LVYAATNLAD
GVPSRFSGSGS
GTQYSLKINSL
OSEDFGSYYCQ
HEWGTPWTRG
GGTKLEIKRTY
AAPSVFIFPPSD
EQLKSGTASVV
CLLNNFYPREA
KVOWKVDNAL

QVOLOOSGAELVRP
GSSVKISCKASGYAF
SSYWMNWVKORPG
QGLEWIGOIYPGDGD
TNYNGKFKGKATLT
ADKSSSTAYMGLSSL
TSEDSAVYFCARSGA
AFSSYYAMDYWGOG
TSVTVSSASTKGPSVE
PLAPSSKSTSGGTAA
LGCLYVEDYFPEPVTY
SWNSGALTSGVHTFP
AVLOSSGLYSLSSVV
TVPSSSLGTOTYICNY

OVOLQOQSGAEL
VRPGSSVKISCK
ASGYAFSSYWM
NWVKORPGOGL
EWIGQIYEGDGD
TNYNGKFKGKA
TLTADKSSSTAY
MOLSSLTSEDSA
VYFCARSGAAFS
SYYAMDYWGQ
GTSVTVSSASTK
GPSVFPLAPSSKS
TSGGTAALGCLY
KDYFPEPVTVEW

GVOLOQQSGAE
LVRPGSSVKIS
CKASGYAFSSY
WMNWVKQRP
GOGLEWIGOLY
PGDGDTNYNG
KFKGKATLTA
DKSSSTAYMO
LSSLTSEDSAY
YFCARSGAAFS
SYYAMDYWG
QOTSVTVSSAS
TKGPSVFPLAP
SSKSTSGGTAA
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QSGNSOESVTE
QDSKDSTYSLS

STLTLSKADYE
KHKVYACEVT

HOGLSSPVTKS

FNRGEC

(SEQ ID NO:187)

NHEPSNTKVDKKVE
PKSCDKTHTCPPCPA
PEAAGAPSVFLFPPKP
KDTLMISRTPEVTICY
VVDVSHEDPEVKEN
WYVDGVEVHNAKT
KPREEQYNSTYRVYS
VLTVLHODWLNGKE
YKCKVSNKALPAPIE
KTISKAKGQPREPQV
YTLPPCREEMTKNQV
SLSCAVKGFYPSDIA
VEWESNGQPENNYK
TTPPVLDSDGSFFLVS
KLTVDKSRWQOQGNY
FSCSVMHEALHNHY
TOKSLSLSPGSGGGG
SGGGGSGGGGSAPTS
SSTEETOLQLEHLLL
DLOMILNGINNYKNP
KLTEMLTAKFYMPK
KATELKHLOCLEEEL
KPLEEVLNLAQSKNF

NSGALTSGVHTF
PAVLOSSGLYSL
SSVVTVPISSLG
TOTYICNVNHKP
SNTKVDKKVEP
KSCRKTHTCFPPC
PAPEAAGAPSVF
LFPPKPKDTLMIS
RTPEVTCVVVD
VSHEDPEVKFN
WYVDGVEVHN
AKTKPREEQYNS
TYRVVSVLTVLH
QDWLNGKEYKC
KVSNKALPAPIE
KTISKAKGQPRE
POVCTLPPSREE
MTENQVSLWCL
VEGFYPSDIAVE
WESNGQPENNY
KTTPPVLDSDGS
FFLYSKLTVDKS
RWOQQGNVESCS

LGCLVKDYFPE
PVTVSWNSGA
LTSGVHTFPAY
LOSSGLYSLSS
VVTVPSSSLGT
QTYICNVNHKP
SNTKVDKKVE
PKSCDKTHTCP
PCPAPEAAGAP
SVFLFPPKPKD
TLMISRTPEVT
CVVVDVSHED
PEVEKFNWYVD
GVEVHNAKTE
PREEQYNSTYR
VVSVLTVLHO
DWLNGKEYKC
KVSNKALPAPI
EKTISKAKGOP
REPQVCTLPPS
REEMTKNOVS
LWCLVEGRYP
SDIAVEWESNG

HLRPRDLISAINVIVL | VMHEALENHYT | GPENNYKTTPP
FLKGSETTFMCEYAD | QKSL3LSPG VLDSDGSFFLY
ETATIVEFLNRWITFA | (SEQ IDNO:189) | SKLTVDKSRW
QSUSTLT QOGNYFSCSY
(SEQ 1D ND:188) MHEALHNHYT
GKSLSLSPGK

(SEQID

NO:224)
<hCD8v9- | DIQMTOSPSSLS | QVOQLVOSGAEVERP | QVOLVOSGAEV | QVOLVOSGAE
IL-2mi ASVGDRVTITC | GSSVKVSCKASGGTF | KKPGSSVKVSCK | VKKPGSSVKV
RASQEIYGALN | SSYAISWVROAPGQG | ASGGTFSSYAIS | SCKASGGTFSS
WYQOKPGKAP | LEWMGGHPGAATAN | WVRQAPGOGLE | YAISWVRQAP
KLLIYGATNLG | YAQKFOGRVTITADE | WMGGHPGAATA | GOGLEWMGG!
SGVPSRFSGSGS | STSTAYMELSSLRSE | NYAQKFQGRVTI | IPGAATANY A
OTDFTLTISSLQ | DTAVYYCARDAAGE | TADESTSTAYME | OKFQGRVTITA
PEDFATYYCOS | RLFADWGQGTLVTV | LSSLRSEDTAVY | DESTSTAYMEL
TYDAPWTFGG | SSASTKGPSVFPLAPS | YCARDAAGIRLF | SSLRSEDTAVY
GTRVEIKRTVA | SKSTSGGTAALGCLY | ADWGOGTLVTY | YCARDAAGIR

APSVFIFPPSDE
QLESGTASVVC
LLNNFYPREAK
VOWKVDNALQ
SGNSQESVTEQ
DSKDSTYSLSST
LTLSKADYEKH
KVYACEVTHQ
GLSSPVTKSFNR
GEC

KDYFPEPVTVEWNSG
ALTSGVHTFPAVLQS
SGLYSLS3VVTVPESS
LOTQTYICNVNHKPS
NTKVDKKVEPKSCD
KTHTCPPCPAPEAAG
APSVFLFPPKPKDTL
MISRTPEVTCVVVDY
SHEDPEVKFNWYVD
GVEVHNAKTKPREE

SSASTEGPSVEPL
APSSKSTSGGTA
ALGCLVEDYFPE
PVTVSWNSGAL
TRSGVHTFPAVLO
SSGLYSLSSYVT
VESSSLGTOTYIC
NVNHKPSNTKV
DKKVEPKSCDK
THTCPPCPAPEA

LFADWGQGTL
VTVSSASTKGP
SVFPLAPSSKS
TSGGTAALGC
LVKDYFPEPVT
VSWNSEGALTS
GVHTFPAVLOS
SGLYSLSSVVT
VPSSSLGTQTY
TCNVNHKPSNT
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(SEQ D NO:298)

QYNSTYRVVSVLTVL
HODWLNGKEYKCKY
SNEALPAPIEKTISKA
KGOPREPOQVYTLPPC
REEMTEKNQVSLSCA
VEGFYPSDIAVEWES
NGOPENNYKTTFPVL
DSDGSFFLVSKLTVD

AGAPSVFLFPPK
PEDTLMISRTPE
VTCVVVDVSHE
DPEVKFNWYVD
GVEVHNAKTKP
REEQYNSTYRYV

VSVLTVLHODW
LNGEKEYKCKVS

KVDKKVEPKS
CDETHTCPPCP
APEAAGAPSVF
LFPPKPEDTLM
ISRTPEVTICVY
VDVSHEDPEVY
KENWYVDGVE
VHNAKTEPRE

KSRWQQONVFSCSV | NKALPAPIEKTIS | EQYNSTYRVV
MHEALHNHYTOKSL | KAKGQPREPQV | SVLTVLHODW
SLSPGSGGGGSGGGG | CTLPPSREEMTK | LNGKEYKCKV
SGGGGSAPTSSSTRE | NQVSLWCLVEG | SNKALPAPIEK
TOLQLEHLLLDLOMI | FYPSDIAVEWES | TISKAKGQPRE
LNGINNYKNPKLTEM | NGOPENNYKTTP | PQVCTLPPSRE
LTAKFYMPKKATEL | PVLDSDGSFFLY | EMTKNQVSLW
KHLOCLEEELKPLEE | SKLTVDKSRWG | CLVKGFYPSDI
VLNLAQSKNFHLREPR | QGNVFSCSVMH | AVEWESNGOP
DLISAINVIVLELKGS | BALHNHYTQKS | ENNYKTTPPVL
ETTFMCEYADETAT! | LSLSPG DSDGSFFLYSK
JEFLNRWITFAQSHS | (SEQ IDNO:300) | LTVBKSRWQO
TLT GNVFSCSVMH
(SEQ 1D NO:299) EALHNHYTOK
SLSLSPGK
(SEQ D
NO:301)

xhCD8vi0-

H-2mi

EIVLTOSPGTLS
LSPGERATLSCR
ASQSVSSNLAW
YOOKPGOQAPRL
LIYGASSRATGH
PDRFSGSGSGT
DFTLTISRLEPE
DFAVYYCQOQY
GSSPPVTFGOG
TKVEIKRTVAA
PSVFIFPPSDEQ
LKSGTASVYCL
LNNFYPREAKV
OWKVDNALOS
GNSQESVTEQD
SKDSTYSLSSTL
TLSKADYEKHK
VYACEVTHOQGL
SSPVTKSFNRGE
C

(SEQ ID NO302)

EVQLVESGGGLVOPG
GSLRLSCAASGFTFSS
YAMSWVROQAPGKGL
EWVSDITYAGGSTAY
ADSVKGRFTISRDNA
KNSLYLOMNSLRAE
DTAVYYCARSNAYA
WDDALDIWGQGTM
ITVSSASTKGPSVFPL
APSSKSTSGGTAALG
CLVKDYFPEPVTVSW
NSGALTSGVHTFPAV
LOSSGLYSL3SVVTV
PSSSLGTOTYICNVN
HKPSNTKVDKKVEP
KSCDKTHTCPPCPAR
FAAGAPSVFLFPPKP
KDTLMISRTPEVTCV
IVDVSHEDPEVEFN
WYVDGVEVHNAKT
KPREEQYNSTYRVVS
VLTVLHODWLNGKE
YKCKVSNKALPAPIE
KTISKAKGQPREPQV
YTLPPCREEMTKNOV
SLSCAVKGFYPSDIA

EVQOLVESGGGL
VOPGGSLRLASCA
ASGFTFSSYAMS
WVROQAPGKGLE
WYSDITYAGGST
AYADSVEGRFTE
SRONAKNSLYL
QMNSLRAEDTA
VYYCARSNAYA
WDDALDIWGOG
TMVTVSSASTKG
PSVFPLAPSSKST
SGGTAALGCLY
KDYFPERVTVSW
NSCGALTSGVHTF
PAVLOSSGLYSL
SSVVTVPSSSLG
TOTYICNVNHKP
SNTEVDEKVEP
KSCDKTHTCPPC
PAPEAAGAPSVF
LFPPEPKDTLMIS
RTPEVTCVVVD
YSHEDPEVKEN
WYVDGVEVHN
AKTKPREEQYNS

EVQLVESGGG
LVOPGGSLRLS
CAASGFTFSSY
AMSWVROAPG
KGLEWVSDIT
YAGGSTAYAD
SYKGRFTISRD
NAKNSLYLOM
NSLRAEDTAV
YYCARSNAYA
WDDALDIWGO
GTMVTVSSAS
TKGPSVFPLAP
SSKSTSGGTAA
LGCLVKDYFPE
PYVTVSWNSGA
LTSGVHTFPAY
LOSSGLYSLSS
VVTVPSSSLGT
QTYICNVNHKEP
SNTKVDKKVE
PKSCDKTHTC?P
PCPAPEAAGAP
SVFLFPPKPKD
TLMISRTPEVT
CVVVDVSHED

146




WO 2022/087458 PCT/US2021/056312
VEWESNGOPENNYK | TYRVVSVLTVLH | PEVEFNWYVD
TTPPVLDSDGSFFLYVS | ODWLNGKEYKC | GVEVHNAKTK
KLTVDKSRWQQGNY | KVSNKALPAPIE | PREEQYNSTYR
FSCSVMHEALHNHY | KTISKAKGOPRE | VVSVLTVLHQ
TOKSLSLSPGSGGGG | POVOTLPPSREE | DWLNGKEYKC
SGGGUGSGGGGSAPTS | MTKNOQVSLWCL | KVSNKALPAPI
SSTRKTOLOLEHLLL | VEGFYPSDIAVE | EKTISKAKGOP
DLOMILNGINNYKNP | WESNGOPENNY | REPQVCTLPPS
KLTEMLTAKFYMPK | KTTPPVLDSDGS | REEMTENGVS
KATELKHLOQCLEEEL | FFLYSKLTVDKS | LWCLVKGFYP
KPLEEVLNLAQSKNF | RWOOGNVFSCS | SBIAVEWESNG
HLRPRDLISAINVIVL | VMHEALHNHYT | QPENNYKTTPP
FLKGSETTFMCEYAD | QKSLSLSPG /LDSDGSFFLY
ETATIVEFLNRWITFA | (SEQ ID NO:304) | SKLTVDKSRW
QSTSTLT QQONVFSCSY
(SEQ 1D NO:303) MHEALHNHYT

QKSLSLSPGK

(SEQ ID

NO:305)
hCD8v11- | EIVLTOSPGTLS | EVOLVESGGGLVOPG | EVOLVESGGGL | EVOLVESGGG

L-2mli

LSPGERATLACR
ASQSVSSNLAW
YQOQKPGQAPRL
LIYGASSRATGI
PDRFSGSGSGT
DFTLTISRLEPE
DFAVYYCQQY
GSSPPVTFGQG
TKVEIKRTVAA
PSVFIFPPSDEQ
LESGTASVVCL
LNNFYPREAKV
QWKVDNALQS
GNSQESVTEQD
SKDSTYSLSSTL
TLSKADYERHK
VYACEVTHQGL
SSPVTKSFNRGE
C

(SEQ ID NO:306)

GSLRLSCAASGFTFSS
YAMSWVRQAPGKGL
EWVSDITYAGGSTAY
ADSVKGRFTISRINA
KNSLYLOMNSLRAE
DTAVYYCARSNAYA
WDDALDIWGQGTLY
TVSBASTKGPSVEPLA
PSSKSTSGGTAALGC
LYKDYFPEPVTVSWN
SGALTSGVHTFPAVL
QSSGLYSLESVVTVPS
SSLGTOTYICNVNHK
PSNTKVDKKVEPKSC
DKTHTCPPCPAPEAA
GAPSVFLFPPKPKDTL
MISRTPEVTCVVVDY
SHEDPEVKFNWYVD
GVEVHNAKTKPREE
QYNSTYRVVSVLTVL
HODWENGKEYKCKY
SNEKALPAPIERTISKA
KGQPREPQVYTLPPC
REEMTENQVSLSCA
VKGFYPSDIAVEWES
NGOPENNYKTITPPVL
DSDGSFFLVSKLTVD
KSRWQOQGNVESCSY
MHEALHNHYTQKSL
SLSPGSCGGGGSGGGE
SGGGGSAPTSSSTKK

VOPGGSLRLSCA
ASGFTFSSYAMS
WVRQAPGKGLE
WVYSBITYAGGST
AYADSVKGRFTE
SRDNAKNSLYL
QMNSLRAEDTA
VYYCARSNAYA
WDDALDIWGOG
TLVTVSSASTKG
PSVEPLAPSSKST
SGGTAALGCLY
KDYFPEPVIVSW
NSGALTSGVHTF
PAVLQSSGLYSL
SSVVTVPSSSLG
TOQTYICNVNHEP
SNTKVDKKVEFP
KSCDKTHTCPPC
PAPEAAGAPSVFE
LEPPKPRDTLMIS
RYPEVTCVVVD
V5HEDPEVEFN
WYVDGVEVHN
AKTKPREEQYNS
TYRVVSVLTVLH
QDWLNGKEYKC
KVENKALPAPIE
KTISKAKGQPRE
POVCTLPPSREE
MTKNQVSLWCL

LVOQPGGSLRLS
CAASGFTFSSY
AMSWVROAPG
KGLEWVSDIT
YAGGSTAYAD
SVKGRFTISRD
NAKNSLYLOM
NSLRAEDTAV
YYCARSNAYA
WDDALDIWGO
GTLVTVSSAST
KGPSVFPLAPS
SKSTSGGTAAL
GCLVKDYFPEP
VIVSWNSGAL
TSGVHTFPAVL
QSSGLYSLSSY
VTVPSSSLGTQ
TYICNVNHEKPS
NTKVDKKVEP
KSCDKTHTOPP
CPAPEAAGAPS
VFLFPPKPKDT
LMISRTPEVTC
VVVDVSHEDP
EVKENWYVDG
/EVHNAKTKP
REEQYNSTYR
VVSVLTVLHGQ
DWLNGKEYKC
KVSNKALPAPY
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TOLOQLEHLLLDLOMI
LNGINNYRNERLTEM
LTAKFYMPKKATEL

/KGFYPSDIAVE
WESNGQPENNY
KTTPPVLDSDGS

EKTISKAKGQOP
REPQVCTLFPS
REEMTKNQVS

KHLOQCLEEELKPLEE | FFLYSKLTVDKS | LWCLVKGFYP
VLNLAQSKNFHLRPR | RWOQOQGNVFSCS | SDIAVEWESNG
DLISAINVIVLELKGS | VMHEALHNHYT | QPENNYKTTPP
ETTEMCEYADETATI | QRSLSLSPG VLDSDGSFFLY
VEFLNRWITFAQSHS | (SEQ IDNO:308) | SKLTVDKSRW
TLT OOGNVFSCSY
(S8EQ ID NG:307) MHEALHNHYT
OKSLSLSPGK

(SEQ D

NO:309)
<hUD8v12- | DIOMTOSPSSLS | OVOLVOSGAEVKKD | OVOLVOSGAEY | OVOLVOSGAE
iL-2ml ASVGDRVTITC | GSSVKVSCKASGGTF | KKPGSSVEVSCK | VKKPGSSVEY
RASQSIVGALN | SSYAISWVRQAPGQG | ASGGTFSSYAIS | SCKASGGTFSS
WYQOQKPGKAP | LEWMGGHPGYATAN | WVRQAPGQGLE | YAISWVROQAP
KLLIYGASNLO | YAQKFQGRVTITADE | WMGGHPGYATA | GOGLEWMGGI
SGVPSRFSGSGS | STSTAYMELSSLRSE | NYAQKFQGRVTI | IPGYATANYA

GTDFTLTISSLO
PEDFATYYCOS
TYTAPWTFGGG
TKVEIKRTVAA
PSVFIFPPSDEQ
LKSGTASYVCL
LNNFYPREAKY
OWKVDNALQS
GNSQESVTEQD
SKDSTYSLSSTL
TLSKADYRKHK
VYACEVTHOGL
S8PVTKSFNRGE
C
(SEQ ID NO:310)

DTAVYYCARDAAGT
RLFADWGQGTLVTV
5SASTKGPSVFPLAPS
SKSTSGGTAALGCLY
KDYFPEPVTVSWNSG
ALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSS
LGTOTYICNVNHEPRS
NTKVDKKVEPKSCD
KTHTCPPCPAPEAAG
APSVFLFPPKPKDTL
MISRTPEVTICVVVDY
SHEDPEVEFNWYVD
GVEVHNAKTKPREE
OYNSTYRVVSVLTVL
HODWLNGKEYKCKV
SNKALPAPIEKTISKA
KGQPREPQVYTLPPC
REEMTKNQVSLSCA
VKGFYPSDIAVEWES
NGOPENNYKTTPPVL
DSDGSFFLVSKLTVD
KSRWQQGNVFSCSY
MHEALHNHYTQKSL
SLSPGSGGGGSGGGG
SGGGGSAPTSSSTKK
TQLOLEHLLLDLOMI
LNGINNYKNPKLTEM
LTAKFYMPKKATEL
KHLQCLEEELKPLEE
VLNLAQSKNFHLRPR
DLISAINVIVLELKGS

TADESTSTAYME
LSSLRSEDTAVY
YCARDAAGIRLF
ADWGOGTLVTV
SSASTKGPSVFPL
APSSKSTSGGTA
ALGCLVKDYFPE
PVTVEWNSGAL
TSGVHTFPAVLO
SSGLYSLSSVVT
VPSSSLGTQTYIC
NYNHEPSNTKY
DKKVEPKSCDE
THTCPPCPAPEA
AGAPSVFLFPPK
PKDTLMISRTPE
VTCVVVDVSHE
DPEVEFNWYVD
GVEVHNAKTKP
REEQYNSTYRV
VSVLTVLHQDW
LNGKEYKCKVS
NKALPAPIEKTIS
KAKGQPREPQV
CTLPPSREEMTK
NOVSLWCLVKG
FYPSDIAVEWES
NGOQPENNYKTTE
PYLDSDGSFFLY
SKLTVDKSRWQ
OGNVFSCSVMH

QKFQGRVTITA
DESTSTAYMEL
SSLRSEDTAVY
YCARDAAGIR
LFADWGQGTL
VIVSSASTKGP
SVFPLAPSSKS
TSGGTAALGC
LVKDYFPEPVT
VSWNSGALTS
GVHTFPAVLOS
SGLYSLSSVVT
VPSSSLGTQTY
ICNVNHEPSNT
KVDEKKVEPKS
COKTHTCPPCP
APEAAGAPSVE
LFPPKPKDTLM
ISRTPEVTCVY
VDVSHEDPEV
KENWYVDGVE
VHNAKTKPRE
EQYNSTYRVV
SVLTVLHODW
LNGKEYKCKV
SNKALPAPIEK
TISKAKGOPRE
POVCTLPPSRE
EMTENQVSLW
CLVKGFYPSDI
AVEWESNGQP
ENNYKTTPPVL
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ETTFMCEYADETATL
VEFLNRWITFAQSHS
TLT

(SEQ IDNO:311)

EALHNHYTQKS
LSLSPG
(SEQIDNO312)

DSDGSFFLYSK
LTVDKSRWQOQ
GNVFSCSVMH
EALHNHYTQK
SLSLSPGK
(SEQ ID
NO:313)

xhCD8v13-
L-2ml

DIQMTOSPSSLS
ASVGDRVTITC
RASQEIVGALN
WYQQKPGKAP
KLLIYGATNLO
SGVPSRFSGSGS
GTDFTLTISSLO
PEDFATYYCQS
TYDAPWTFGG
GTKVEIKRTVA
APSVFIFPPSDE
QLKSGTASVVC
LLNNFYPREAK.
VOWEVDNALQ
SGNSQESVTEQ
DSKDSTYSLSST
LTLSKADYEKH
KVYACEVTHO
GLSSPVTKSFNR
GEC

(SEQ ID NO:314)

QVOLVOSGAEVKKP
GSSVKVSCKASGGTF
55Y AISWVRQAPGQG
LEWMGGUPGYATAN
YAQKFQGRVTITADE
STSTAYMELSSLRSE
DTAVYYCARDAAG]
RLFADWGOGTLVTV
SSASTKGPSVFPLAPS
SKSTSGGTAALGCLY
KDYFPEPVTVSWNSG
ALTSGVHTFPAVLOS
SGLYSLSSVVTVPSSS
LGTQTYICNVNHKPS
NTKVDKKVEPKSCD
KTHTCPPCPAPEAAG
APSVFLFPPKPKDTL
MISRTPEVTCVVVDY
SHEDPEVKFNWYVD
GVEVHNAKTEPREE
QYNSTYRVVSVLTVL
HODWLNGKEYKCKY
SNKALPAPIEKTISKA
KGQPREPQVYTLPPC
REEMTKNQVSLSCA
VKGFYPSDIAVEWES
NGOPENNYKTTPPVL
DSDGSFFLVSKLTVD
KSRWOOQGNVESCSY
MHEALHNHYTQKSL
SLSPGSGGGGSGGGE
SGGGGSAPTSSSTKK
TOLOLEHLLLDLOMI
LNGINNYKNPKLTEM
LTAKFYMPKKATEL
KHLQCLEEELKPLEE
JLNLAQSKNFHLRPR
DLISAINVIVLELKGS
ETTEMCEYADETATI
VEFLNRWITFAQSIS
TLT
(SEQ ID N(:315)

OVOLVOSGAEY
KEPGSSVKVSCK
ASGGTFSSYAIS
WVRQAPGQGLE
WMGGHPGYATA
NYAQKFQGRVTL
TADESTSTAYME
LSSLRSEDTAVY
YCARDAAGIRLF
ADWGQGTLVTV
SSASTKGPSVFPL
APSSKSTSGGTA
ALGCLVEDYFPE
PYTVSWNSGAL
TSGVHTFPAVLG
SSGLYSLSSVVT
VPSSSLOTQTYIC
NVNHKPSNTKV
DEKVEPKSCDK
THTCPPCPAPEA
AGAPSVFLFPPK
PKDTLMISRTPE
VTCVVVDVSHE
DPEVKFNWYVD
GVEVHNAKTKP
REEQYNSTYRV
VSVLTVLHODW
LNGKEYKCKVS
NKALPAPIEKTIS
KAKGQPREPQV
CTLPPSREEMTK
NQVSLWCLVKG
FYPSDIAVEWES
NGQPENNYKTTP
PVLDSDGSFFLY
SKLTVDKSRWQ
QONVFSCSVMH
EALHNHYTOKS
LSLSPG

(SEQ ID NO316)

GVOLVOSGAE
VEKPGSSVKY
SCKASGGTFSS
YAISWVRGAP
GOGLEWMGGT
IPGYATANYA
QKFQGRVTITA
DESTSTAYMEL
SSLRSEDTAVY
YCARDAAGIR
LFADWGOGTL
VTVSSASTKGP
SYFPLAPSSKS
TSGOTAALGC
LVKDYFPEPVT
VSWNSGALTS
GVHTFPAVLOS
SGLYSLSSVVT
YPSSSLGTOTY
ICNVNHKPSNT
KVDKKVEPKS
CDKTHTCPPCP
APEAAGAPSVF
LFPPKPRDTLM
ISRTPEVTCVY
VDVSHEDPEV
KFNWYVDGVE
VHNAKTKPRE
BOYNSTYRVY
SYLTVLHQDW
LNGKEYKCKV
SNKALPAPIEK
TISKAKGOQPRE
POVCTLPPSRE
EMTKNQVSLW
CLVKGFYPSDI
AVEWESNGQP
ENNYKTTPPVL
DSDGSFFLYSK
LTVDKSRWQQ
GNVFSCSVMH
EALHNHYTQK
SLSLSPGK
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(SEQ D
NO317)
<hCD8v14- | EIVLTOSPGTLS | EVOLVESGGGLVQPG | EVOLVESGGGL | EVOLVESGGG
IL-2m1 LSPGERATLSCR | GSLRLSCAASGFTESS | VOPGGSLRLSCA | LVOPGGSLRLS
ASQSVSSNLAW | YAMSWVRQAPGKGL | ASGFTFSSYAMS | CAASGFTFSSY
YQOKPGQAPRL | EWVSDISYAGGSTAY | WVRQAPGKGLE | AMSWVRQAPG
LIYGASSRATGI | ADSVKGRFTISRDNA | WVSDISYAGGST | KGLEWVSDISY
PDRFSGSGSGT | KNSLYLOMNSLRAE | AYADSVKGRFTI | AGGSTAYADS
DFTLTISRLEPE | DTAVYYCARSNAYA | SRDNAKNSLYL | VKGRFTISRDN
DFAVYYCQQY | WDDALDIWGQGTM | QMNSLRAEDTA | AKNSLYLOQMN
GSSPPVTFGQG | VIVSSASTKGPSVFPL | VYYCARSNAYA | SLRAEDTAVY
TKVEIKRTVAA | APSSKSTSGGTAALG | WDDALDIWGQG | YCARSNAYAW
PSVFIFPPSDEQ | CLVKDYFPEPVTVSW | TMVTVSSASTKG | DDALDIWGQG
LKSGTASVVCL | NSGALTSGVHTFPAY | PSVFPLAPSSKST | TMVTVSSAST
LNNFYPREAKY | LOSSGLYSLSSVVTV | SGGTAALGCLY | KGPSVFPLAPS
QWEVDNALQS | PSSSLGTQTYIONVN | KDYFPEPVIVSW | SKSTSGGTAAL
GNSQESVTEQD | HKPSNTKVDKKVEP | NSGALTSGVHTF | GCLVKDYFPEP
SKDSTYSLSSTL | KSCDKTHTCPPCPAP | PAVLQSSGLYSL | VIVSWNSGAL
TLSKADYEKHK | EAAGAPSVFLFPPKP | SSVVTVPSSSLG | TSGVHTFPAVL
VYACEVTHQGL | KDTLMISRTPEVTCY | TQTYICNVNHKP | QSSGLYSLSSY
SSPVTKSFNRGE | VVDVSHEDPEVKFN | SNTKVDKKVEP | VIVPSSSLGTQ
C WYVDGVEVHNAKT | KSCDKTHTCPPC | TYICNVNHKPS
(SEQ IDNO:318) | KPREEQYNSTYRVVS | PAPEAAGAPSVF | NTKVDKKVEP
VLTVLHQDWLNGKE | LFPPKPKDTLMIS | KSCDKTHTCPP
YKCKVSNKALPAPIE | RTPEVICVVVD | CPAPEAAGAPS
KTISKAKGQPREPQV | VSHEDPEVEFN | VFLFPPKPEDT
YTLPPCREEMTKNQV | WYVDGVEVHN | LMISRTPEVTC
SLSCAVKGFYPSDIA | AKTKPREEQYNS | VVVDVSHEDP
VEWESNGOPENNYK | TYRVVSVLTVLH | EVKFNWYVDG
TTPPVLDSDGSFFLYS | ODWLNGKEYKC | VEVHNAKTKP
KLTVDKSRWOOGNY | KVSNKALPAPIE | REEQYNSTYR
FSCSYMHEALHNHY | KTISKAKGQPRE | VVSVLTVLHQ
TQKSLSLSPGSGGGG | POVCTLPPSREE | DWLNGKEYKC
SGGGGSGGGGSAPTS | MTKNQVSLWCL | KVSNKALPAPI
SSTKKTQLOLEHLLL | VKGFYPSDIAVE | EKTISKAKGOP
DLOMILNGINNYENP | WESNGQPENNY | REPQVCTLEPS
KLTEMLTAKFYMPK | KTTPPVLDSDGS | REEMTKNQVS
ATELKHLQCLEEEL | FFLYSKLTVDKS | LWCLVKGFYP
KPLEEVLNLAQSKNF | RWQQGNVFSCS | SDIAVEWESNG
HLRPRDLISAINVIVL | VMHEALHNHYT | QPENNYKTTPP
BLKGSETTFMCEYAD | QKSLSLSPG VLDSDGSFFLY
ETATIVEFLNRWITFA | (SEQ IDNO:320) | SKLTVDKSRW
QSHSTLT QQGNVFSCSV
(SEQ ID NO:319) MHEALHNHYT
OKSLSLSPGK
(SEQ ID
NO:321)
<hCD8v15- | BIVLTQSPGTLS | EVQLVESGGGLVOPG | EVOLVESGGGL | EVOLVESGGG
{L-2mi LSPGERATLSCR | GSLRLSCAASGFTFSS | VOPGGSLRLSCA | LVQPGGSLRLS

ASQSVSSNLAW
YOOKPGOAPRL

YAMSWVROAPGKGL
EWVSDISYAGGSTAY

ASGFTFSSYAMS
WYRQAPGKGLE

CAASGFTFSSY
AMSWVROAPG
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LIYGASSRATGL
PDRFSGSGSGT
DFTLTISRLEPE
DFAVYYCQQY
GSSPPVTFGOG
TKVEIKRTVAA
PSVFIFPPSDEQ
LKSGTASVVCL
LNNFYPREAKV
QOWKVDNALQS
GNSQESVTEQD
SKDSTYSLSSTL
TLSKADYEKHK
VYACEVTHQGL
SSPVTKSFNRGE
C

(SEQ 1D NO322)

ADSVEKGRFTISRDNA
KNSLYLOMNSLRAE
DTAVYYCARSNAYA
WDDALDIWGQGTLY
TVSSASTKGPSVEPLA
PSSKSTSGGTAALGC
LYKDYFPEPVTVEWN
SGALTSGVHTFPAVL
QSSGLYSLSSVVTVPS
SSLOGTOTYICNVNHK
PSNTKVDKKVEPKSC
DKTHTCPPCRAPEAA
GAPSVFLFPPEPKDTL
MISRTPEVTICVVVDV
SHEDPEVEFNWYVD
GVEVHNAKTKPREE
QYNSTYRVVSVETVL
HODWLNGKEYKCEY
SNKALPAPIEKTISKA
KGOPREPQVYTLPPC
REEMTKNQVSLSCA
VKGEFYPSDIAVEWES
NGOPENNYKTTPPVL
DSDGSFFLVSKLTVD
KSRWOQGNVESCEY
MHEALHNHYTQKSL
SLEPGSGGGGRGRGE
SGGGGSAPTSSSTKK
TQLOLEHLLLDLOMI
LNGINNYKNPKLTEM
LTAKFYMPKKATEL
KHLQCLEEELKPLEE
VLNLAQSKNFHLRPR
DLISAINVIVLELKGS
ETTFMCEYADETATI
VEFLNRWITFAQSHS
TLT

(SEQ 1D NO:323)

WVSDISYAGGST
AYADSYEGRFTI
SRONAKNSLYL
OMNSLRAEDTA
VYYCARSNAYA
WDDALDIWGOG
TLVTVSSASTRG
PSVFPLAPSSKST
SGGTAALGCLY
KDYFPEPVTVSW
NSGALTSGVHTF
PAVLOSSGLYSL
SSVVTVPSSSLG
TQTYICNVNHKP
SNTKVDKKVEP
KSCDKTHTCPRC
PAPEAAGAPSVE
LFPPKPKDTLMIS
RTPEVICVVVD
VSHEDPEVKFN
WYVDGVEVHN
AKTKPREEQYNS
TYRVVSVLTVLH
QDWLNGKEYKC
KVSNKALPAPIE
KTISKAKGQPRE
POVCTLPPSREE
MTENQVSLWCL
VEGFYPSDIAVE
WESNGQPENNY
KTTPPVLDSDGS
FFLYSKLTVDKS
RWOQGNVFSCS
VMHEALHENHYT
QKSLSLSPG
(SEQ ID NO:324)

KGLEWVSDISY
AGGSTAYADS
VKGRETISRDN
AKNSLYLOMN
SLRAEDTAVY
YOARSNAYAW
DDALDIWGQG
TLVTVSSASTK
GPSVFPLAPSS
KSTSGGTAAL
GOLVKDYFPEP
VTVSWNSGAL
TSGYHTFPAVL
OSSGLYSLSSV
VTVPSSSLGTO
TYICNVNHKPS
NTKVDKKVEPR
KSCOKTHTCPP
CPAPEAAGAPS
VFLFPPKPKDT
LMISRTPEVTC
VYVDVSHEDP
EVEFNWYVDG
VEVHNAKTEP
REEQYNSTYR
VVSVLTVLHO
DWLNGKEYKC
KVSNKALPAPI
EKTISKAKGOP
REPQVCTLPPS
REEMTKNOVS
LWOLVKGFYP
SDIAVEWESNG
GPENNYKTTPP
VLDSDGSFFLY
SKLTVDKSRW
QOGNVFSCSY
MHEALHNHYT
GKSLSLSPGK
(SEQ ID
NO:325)

xhCD8vo-
L-2m4

DIQMTQSPSSLS
ASVGDRVTITC
RASQEIYGALN
WYQOKPGKAP
KLLIYGATNLO
SGVPSRFSGSGS
GTDFTLTISSLO
PEDFATYYCQS
TYDAPWTFGG
GTKVEIKRTVA

OVOLVOSGAEVIRP
GSSVKVSCKASGGTE
38V AISWVROAPGOG
LEWMGGIIPGAATAN
YAQKFQGRVTITADE
STSTAYMELSSLRSE

DTAVYYCARDAAGE

RLFADWGQGTLVTV
SSASTKGPSVFPLAPS
SKSTSGGTAALGCLY

QVOQLVQSGAEY
KEPGSSVKVSCK
ASGOTFSSYAIS
WVROAPGOGLE
WMGGIPGAATA
NYAQKFQGRVTI
TADESTSTAYME
LSSLRSEDTAVY
YCARDAAGIRLF
ADWGOGTLVTY

QVQLVOSGAE
VEKPGISVKV
SCKASGGTFSS
YAISWVROAP
GOGLEWMGG]
IPGAATANY A
GKFOGRVTITA
DESTSTAYMEL
SSLRSEDTAVY
YCARDAAGIR
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APSVFIFPPSDE
QLKSGTASVVC
LLNNFYPREAK
VOWEVDNALQ
SGNSQESVTED
DSKDSTYSLSST
LTLSKADYEKH
KVYACEVTHO
GLSSPVTKSFNR
GEC

(SEQ ID NO:326)

KDYFPEPVTVSWNSG
ALTSGVHTFPAVLOS
SGLYSLSSVVTVPSSS
LGTQTYICNVNHKPS
NTKVDKKVEPKSCD
KTHTCPPCPAPEAAG
APSVFLFPPKPKDTL
MISRTPEVTCVVVDV
SHEDPEVKFNWYVD
GVEVHNAKTKPREE
QYNSTYRVVSVLTVL
HODWLNGKEYKCKY
SNEALPAPIEKTISKA
KGQPREPQVYTLPPC
REEMTENQVSLSCA
VKGFYPSDIAVEWES
NGOPENNYKTTPPVL
DSDGSFFLVSKLTVD
KSRWOQQGNVESCSY
MHEALHNHYTOQKSL
SLSPGSGGGGSGGGE
SGGGGSAPTSSSTKK
TOLOLEELLLDLOMI
LNGINNYKNPEKLTEM
LTAKFYMPKKATEL
KHLOCLEEELKPLEE
VLNLAQSKNFHLRPR
DLISNINVIVLELKGS
ETTFMCEYADETATI
VEFLNRWITFAQSITS
TLT

(S8EQ ID NO:327)

SSASTKGPSVFPL
APSSKSTSGGTA
ALGCLVEDYFPE
PYTVSWNSGAL
TSGVHTFPAVLO
SSGLYSLSSVVT
VPSSSLGTOTYIC
NVNHKPSNTKV
DKKVEPKSCDK
THTCPPCPAPEA
AGAPSVFLFPPK
PKDTLMISRTPE
VTCVVVDVSHE
DPEVKFNWYVD
GVEVHNAKTKP
REEQYNSTYRV
VSVLTVLHODW
LNGKEYKCKYS
NEALPAPIEKTIS
KAKGQPREPQV
CTLPPSREEMTK
NQVSLWCLVKG
FYPSDIAVEWES
NGOQPENNYKTTP
PVLDSDGSFFLY
SKLTVDKSRWO
QGNVFSCSVMH
BALHNHYTOQKS
LSLSPG

{SEQ ID NO:328)

LFADWGOGTL
VTVSSASTKGP
SVFPLAPSSKS
TSGGTAALGC
LVKDYFPEPVT
VSWNSGALTS
GVHTFPAVLOS
SGLYSLSSVVT
VPSSSLGTQTY
ICNVNHKPSNT
KVDKKVEPKS
CDETHTCPPCP
APEAAGAPSVF
LFPPKPKDTLM
ISRTPEVTCVV
VDVSHEDPEV
KFNWYVDGVE
VHNAKTKPRE
FQYNSTYRVY
SVLTVLHQDW
LNGKEYKCKV
SNKALPAPIEK
TISKAKGQPRE
POVCTLPPSRE
EMTKNQVSLW
CLVKGFYPSDI
AVEWESNGOP
ENNYRTTPPVL
DSDGSFFLYSK
LTVDKSRWQOQ
GNVFSCSVMH
EALHNHYTOQK
SLSLSPGK
(SEQ D
NO:329)

hCD8v10-
fL-Zm4

FIVLTOSPGTLS
LSPGERATLSCR
ASQSVSSNLAW
YOOKPGOAPRL
LIVGASSRATGI
PDRFSGSGSGT
DFTLTISRLEPE
DFAVYYCQQY
GSSPPVTFGQG
TKVEIKRTVAA
PSVEIFPPSDEQ
LKSGTASVVCL
LNNFYPREAKY
OWKVDNALQS
GNSQESVTEQD
SKDSTYSLSSTL

EVOLVESGGGLVOPG
GSLRLSCAASGFTFSS
YAMSWVRQAPGKGL
EWVSDITYAGGSTAY
ADSVEGRFTISRDNA
KNSLYLOMNSLRAE
DTAVYYCARSNAYA
WDDALDIWGQGTM
JTVSSASTKGPSVFPL
APSSKSTSGGTAALG
CLVKDYFPEPVTVSW
NSGALTSGVHTFPAV
LOQSSGLYSLESVVTY
P3SSLGTOQTYICNVN
HKPSNTKVDKKVEP
KSCDKTHTCPPCPAP

EVOLVESGGGL
VOQPGGSLRLSCA
ASGFTFSSYAMS
WVYRGAPGKGLE
WVSBITYAGGST
AYADSVEGRFTE
SRONAKNSLYL
OMNSLRAEDTA
VYYCARSNAYA
WDDALDIWGQG
TMVTVSSASTKG
PSVFPLAPSSKST
SGGTAALGCLY
KDYFPEPVTVSW
NSGALTSGVHTF
PAVLOSSGLYSL

EVOLVESGGG
LVQPGGSLRLS
CAASGFTFSSY
AMSWVROAPG
KGLEWVSDIT
YAGGSTAYAD
SVKGRFTISRD
NAKNSLYLOM
NSLRAEDTAV
YYCARSNAYA
WDDALDIWGO
GTMVTVSSAS
TKGPSVFPLAP
SSKSTSGGTAA
LGCLVEDYFPE
PYTVSWNSGA
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TLSKADYEKHK
VYACEVTHOGL
SSPVTKSFNRGE
o
(SEQ ID NO:330)

EAAGAPSVFLFPPKP
KDTLMISRTPEVTCY
VVDVSHEDPEVEFN
WYVDGVEVHNAKT
KPREEQYNSTYRVVS
VLTVLHODWLNGKE
YKCKVSNKALPAPIE
KTISKAKGQPREPQV
YTLPPCREEMTENQV
SLSCAVKGFYPSDIA
VEWESNGOPENNYK
TTPPVLDSDGSFFLVS
KLTVDKSRWQQGNY
FSCSVMHEALHNHY
TQKSLSLSPGSGGGE
SGGGGSGGGGSAPTS
SSTRKTOLQLEELLL
DLOMILNGINNYKNP
KLTEMLTAKFYMPK
KATELKHLQCLEEEL
KPLEEVLNLAQSKNF
HLRPRDLISNINVIVL
BLKGSETTFMCEYAD
ETATIVEFLNRWITFA
QSHSTLT

(SEQ 1D NO:331)

SSVVTVPSSSLG
TQTYICNVNHKP
SNTEVDKKVEP
KSCDKTHTCPRC
PAPEAAGAPSVF
LEPPKPKDTLMIS
RTPEVTCVVVD
VSHEDPEVKFN
WYVDGVEVHN
AKTKPREEQYNS
TYRVVSVLTVLH
ODWLNGKEYKC
KVSNKALPAPIE
KTISKAKGQPRE
PQVCTLPPSREE
MTENQVSLWCL
VEGFYPSDIAVE
WESNGOPENNY
KTTPPVLDSDGS
FFLYSKLTVDKS
RWOOGNVFSCS
VMHEALHNHYT
OKSLSLSPG
(SEQ 1D NO:332)

LTSGVHTFPAY
LOSSGLYSLSS
VVTVPSSSLGT
OTYICNVNHKP
SNTKVDKKVE
PKSCDKTHTCP
PCPAPEAAGAP
SVFLFPPKPKD
TLMISRTPEVT
CVVVDVSHED
PEVKFNWYVD
GVEVHNAKTE
PREEQYNSTYR
VVSVLTVLHQ
DWLNGKEYKC
KVSNKALPAPI
EKTISKAKGOQP
REPQVCTLPPS
REEMTENGQVS
LWCLVKGFYP
SDIAVEWESNG
QPENNYKTTPP
/LDSDGSFFLY
SKLTVDESRW
QOGNVFSCSY
MHEALHNHYT
QKSLSLSPGK
(SEQ ID
NO:333)

xhCD8v1l-
H-2md

EIVLTOSPGTLS
LSPGERATLSCR

YOQOKPGQAPRL
LIYGASSRATGI
PDRFSGSGSGT
DFTLTISRLEPE
DFAVYYCQQY
GSSPPVTFGQG
TKVEIKRTVAA
PSVFIFPPSDEQ
LKSGTASVVCL
LNNFYPREAKY
QWEVDNALQS
GNSQESVTEQD
SKDSTYSLSSTL
TLSKADYEKHK
VYACEVTHQGL
SSPVTKSFNRGE
C

(SEQ ID NO:334)

EVOLVESGGGLYQPG
GSLRLSCAASGFTFSS
YAMSWVRQAPGKGL
EWVSDITYAGGSTAY
ADSVKGRFTISRENA
KNSLYLOMNSLRAE
DTAVYYCARSNAYA
WDDALDIWGQGTLY
TYSSASTKGPSVEPLA
PSSKSTSGGTAALGC
LVKDYFPEPVTVSWN
SGALTSGVHTFPAVL
QOS5GLYSLASVVTVPS
SSLGTOTYICNVNHK
PANTKVDKKVEPKSC
DKTHTCPPCPAPEAA
GAPSVFLFPPKPKDTL
MISRTPEVTCVVVDY
SHEDPEVKFNWYVD
GVEVHNAKTEPREE
QYNSTYRVVSVLTVL
HODWLNGKEYKCKY

EVOQLVESGGGL
VOPGGSLRLSCA
ASGFTFSSYAMS
WVRQAPGKGLE
WVSBITYAGGST
AYADSVKGRFTIE
SRDNAKNSLYL
QMNSLRAEDTA
YYCARSNAYA
WDDALDIWGQG
TLVTVSSASTKG
PSVFPLAPSSKST
SGOGTAALGCLY
KDYFPEPVTVSW
NSGALTSGVHTF
PAVLOSSGLYSL
SSVVTVPSSSLG
TQTYICNVNHEFP
SNTKVDKKVER
KSCDKTHTCPPC
PAPEAAGAPSVF
LEPPKPKDTLMIS

EVOLVESGGG
LVOPGGSLRLS
CAASGFTFSSY
AMSWVROAPG
KGLEWVSDIT
YAGGSTAYAD
SVKGRFTISRD
NAKNSLYLOM
NSLRAEDTAV
YYCARSNAYA
WDDALDIWGO
GTLVTVSSAST
KGPSVFPLAPS
SKSTSGGTAAL
GCLVKDYFPEP
VIVSWNSGAL
TSGVHTFPAVL
QSSGLYSLSSY
YTVPSSSLGTO
TYICNVNHKPS
NTKVDKKVEP
KSCDKTHTCPP
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SNKALPAPIEKTISKA
KGOPREPQVYTLPPC
REEMTENQVSLSCA
VKGFYPSDIAVEWES
NGOPENNYKTTPPVL
DSDGSFFLVSKLTVD
KSRWOOQGNVESCSY
MHEALHNHYTQKSL
SLSPGSGGGGSGGGT
SGGGGSAPTSSSTKK
TOLOLEELLLDLOMI
LNGINNYKNPKLTEM
LTAKFYMPKKATEL

RTPEVTCVVVD
VSHEDPEVKFN
WYVDGVEVHN
AKTKPREEQYNS
TYRVVSVLTVLH
QDWLNGKEYKC
KVSNKALPAPIE
KTISKAKGQPRE
PQVCTLPPSREE
MTENQVSLWCL
VKGFYPSDIAVE
WESNGQPENNY
KTTPPVLDSDGS

CPAPEAAGAPS
VELFPPRPEDT
LMISRTPEVTC
VVVDVSHEDP
EVKFNWYVDG
VEVHNAKTKP
REEQYNSTYR
VVSVLTVLHQ
DWLNGKEYKC
KVSNKALPAPL
EKTISKAKGOP
REPOVCTLFPS
REEMTKNQVS

KHLQCLEEELKPLEE | FFLYSKLTVDKS | LWCLVKGFYP
VLNLAQSKNFHLRPR | RWQQGNVFSCS | SDIAVEWESNG
DLISNINVIVLELKGS | VMHEALHNHYT | QPENNYKTTPP
ETTEMCEYADETAT! | QKSLSLSPG VLDSDGSFFLY
VEFLNRWITFAQSHS | (SEQIDNO:336) | SKLTVDKSRW
TLT QOGNVFSCSY
(SEQ ID N(:335) MHEALHNHYT

OKSLSLSPGK

(SEQ D

NO:33T)
<hCD8v12- | DIOMTQSPSSLS | OVOLVOSGAEVKKP | QVOLVOSGAEY | QVOLVOSGAE
{L-2md ASVGDRVTITC | GSSVKVSCKASGGTF | KKPGSSVKVSCK | VKKPGSSVEY
RASOSIYGALN | SSYAISWVRQAPGQG | ASGGTFSSYAIS | SCKASGGTFSS
WYQOKPGKAP | LEWMGGHPGYATAN | WVRQAPGQGLE | YAISWVRQAP
KLLIYGASNLQ | YAQKFQGRVTITADE | WMGGHPGYATA | GOGLEWMGGI
SGVPSRFSGSGS | STSTAYMELSSLRSE | NYAQKFQGRVTI | IPGYATANYA
GTDFTLTISSLO | DTAVYYCARDAAGT | TADESTSTAYME | OKFQGRVTITA
PEDFATYYCOS | RLFADWGQGTLVTY | LSSLRSEDTAVY | DESTSTAYMEL
TYTAPWTFGGG | SSASTKGPSVFPLAPS | YCARDAAGIRLF | SSLRSEDTAVY
TKVEIKRTVAA | SKSTSGGTAALGCLY | ADWGQGTLYTV | YCARDAAGIR
PSVFIFPPSDEQ | KDYFPEPVIVSWNSG | SSASTKGPSVFPL | LEADWGQGTL
LKSGTASVVCL | ALTSGVHTFPAVLOS | APSSKSTSGGTA | VIVSSASTKGE
LNNFYPREAKY | SGLYSLSSVVTVPSSS | ALGCLVKDYFPE | SVFPLAPSSKS
QWKVDNALQS | LGTQTYICNVNHEPS | PVTVSWNSGAL | TSGGTAALGC
GNSQESVTEQD | NTKVDKKVEPKSCD | TSGVHTFPAVLQ | LVKDYFPEPVT
SKDSTYSLSSTL | KTHTCPPCPAPEAAG | SSGLYSLSSVVT | VSWNSGALTS
TLSKADYEKHK | APSVFLFPPKPKDTL | VPSSSLGTQTYIC | GVHTFPAVLOS
VYACEVTHOGL | MISRTPEVTCYVVYDY | NVNHEPSNTKY | SGLYSLSSVVT
SSPYVTKSFNRGE | SHEDPEVEFNWYVD | DKKVEPKSCDK | VPSSSLGTQTY
C GVEVHNAKTKPREE | THTCPPCPAPEA | ICNVNHKPSNT
(SEQ ID NO:338) | QYNSTYRVVSVLTVL | AGAPSVFLFPPK | KVDKKVEPKS
HODWLNGKEYKCKYV | PKDTLMISRTPE | CDKTHTCPPCP

SNKALPAPIEKTISKA
KGOPREPQVYTLPPC
REEMTKNQVSLSCA

VEGFYPSDIAVEWES
NGOPENNYKTTPPVL
DSDGSFFLVSKLTVD

VTCVVVDVSHE
DPEVEFNWYVD
GVEVHNAKTKFP
REEQYNSTYRV

YSVLTVLHQDW
LNGKEYKCKVS

APEAAGAPSVF
LFPPKPKDTLM
BRTPEVTCVY
VDVSHEDPEV
KFNWYVDGVE
VHNAKTKPRE
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KSRWQOQGNVFSCSY
MHEALHNHY TQKSL
SLSPGSGGGGSGGGG
SGGGGSAPTSSSTEE
TOLOLEELLLDLOMI
LNGINNYKNPKLTEM
LTAKFYMPKKATEL
KHLOCLEEELKPLEE
VLNLAQSKNFHLRPR
DLISNINVIVLELKGS
ETTFMCEYADETATI
VEFLNRWITFAQSHS
TLT

NKALPAPIEKTIS
KAKGGQPREPOV
CTLPPSREEMTK
NQVSLWCLVEG
FYPSDIAVEWES
NGQPENNYKTITP
PVLDSDGSFFLY
SKLTVDKSRWQ
QGNVESCEVMH
EALHNHYTQKS
LSLSPG

(SEQ 1D NO340)

EQYNSTYRVY
SVLTVLHQDW
LNGEEYKCKY
SNKALPAPIEK
TISKAKGOPRE
POVCTLPPSRE
EMTKNQVSLW
CLVKGFYPSDI
AVEWESNGQP
ENNYKTTPPVL
DSDGSFFLYSK
LTVDKSRWGO
GNVESCSVMH

(SEQ 1D NO:339) EALHNHYTQK
SLSLSPGK

(SEQID

NO341)
<hCD8v13- | DIOMTOSPSSLS | QVOLVOSGAEVKKP | OVOLVOSGAEY | OVOLVOSGAE
IL-2m4 ASVGDRVTITC | GSSVKVSCKASGGTF | KKPGSSVKVSCK | VKKPGSSVKY
RASOEIVGALN | SSYAISWVROAPGOG | ASGGTFSSYAIS | SCKASGGTFSS
WYQQKPGKAP | LEWMGGHPGYATAN | WVRQAPGOGLE | YAISWVRGAP
KLLIYGATNLO | YAQKFQGRVTITADE | WMGGHPGYATA | GOGLEWMGGI
SGVPSRFSGSGS | STSTAYMELSSLRSE | NYAQKFQGRVTI | IPGYATANYA
GTDFTLTISSLQ | DTAVYYCARDAAGE | TADESTSTAYME | QKFQGRVTITA
PEDFATYYCQS | RLFADWGQGTLVTV | LSSLRSEDTAVY | DESTSTAYMEL
TYDAPWTFGG | SSASTKGPSVFPLAPS | YCARDAAGIRLF | SSLRSEDTAVY
GTKVEIKRTVA | SKSTSGGTAALGCLY | ADWGQGTLVTV | YCARDAAGIR
APSVFIFPPSDE | KDYFPEPVTVSWNSG | SSASTKGPSVFPL | LEADWGQGTL
OLKSGTASVVC | ALTSGVHTFPAVLOS | APSSKSTSGGTA | VIVSSASTKGP
LLNNFYPREAK | SGLYSLSSVVTVPSSS | ALGCLVEDYFPE | SVFPLAPSSKS
VOWKVDNALG | LOTQTYICNVNHKPS | PVTVSWNSGAL | TSGGTAALGC
SGNSQESVTEQ | NTKVDKKVEPKSCD | TSGVHTFPAVLQ | LVEDYFPEPVT
DSKDSTYSLSST | KTHTCPPCPAPEAAG | SSGLYSLSSVVT | VSWNSGALTS
LTLSKADYEKH | APSVFLFPPKPKDTL | VPSSSLGTOQTYIC | GVHTFPAVLOS
KVYACEVTHQ | MISRTPEVTCVVVDY | NVNHKPSNTKY | SGLYSLSSVVT
GLSSPYTKSFNR | SHEDPEVKFNWYVD | DKKVEPKSCDK | VPSSSLGTOTY
GEC GVEVHNAKTEPREE | THTCPPCPAPEA | ICNVNHKPSNT
(SEQ ID NO:342) | QYNSTYRVVSVLTVL | AGAPSVFLFPPK | KVDKKVEPKS
HODWLNGKEYKCKYV | PKDTLMISRTPE | CDKTHTCPPCP
SNKALPAPIEKTISKA | VICVVVDVSHE | APEAAGAPSVF
KGOPREPQVYTLPPC | DPEVKFNWYVD | LEPPKPKDTLM
REEMTKNQVSLSCA | GVEVHNAKTKP | ISRTPEVTCVY
VKGFYPSDIAVEWES | REEQYNSTYRV | VDVSHEDPEV
NGQPENNYKTTPPVL | VSVLTVLHQDW | KENWYVDGVE
DSDGSFFLVSKLTVD | LNGKEYKCKVS | VHNAKTKPRE
KSRWOOGNVESCSY | NKALPAPIEKTIS | EQYNSTYRVV
MHEALHNHYTOKSL | KAKGQPREPQV | SVLTVLHQODW
SLSPGSGGGGSGGGE | CTLPPSREEMTK | LNGKEYECKV
S5GGGGSAPTSSSTKK | NQVSLWCLVKG | SNKALPAPIEK
TOLOLEELLLDLOMI | FYPSDIAVEWES | TISKAKGQPRE
LNGINNYRNPRLTEM | NGOPENNYKTTP | POVCTLPPSRE
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LTAKFYMPKKATEL
KHLQCLEEELKPLEE
VLNLAQSENFHLRPR

PVLDSDGSFFLY
SKLTVDKSRWQ
QGNVFSCSVMH

EMTKNQVSLW
CLVKGFYPSD
AVEWESNGQP

DLISNINVIVLELKGS | EALHNHYTQKS | ENNYKTTPPVL
ETTFMCEYADETATI | LSLSPG DSDGSFFLYSK
VEFLNRWITFAQSHS | (SEQ ID NO344) | LTVDKSRWOO
TLT GNVFSCSVMH
(SEQ ID NO:343) EALHNHYTQK
SLSLSPGK

(SEQ ID

NO:345)
<hCD8v14- | EIVLTQSPGTLS | EVOQLVESGGGLVOPG | EVOLVESGGGL | EVOLVESGGG
iL-2mé LSPGERATLSCR | GSLRLSCAASGFTFSS | VOPGGSLRLSCA | LVQPGGSLRLS
ASQSVSSNLAW | YAMSWVROAPGKGL | ASGFTFSSYAMS | CAASGFTFSSY
YQOQKPGOAPRL | EWVSDISYAGGSTAY | WVRQAPGKGLE | AMSWVROQAPG
LIYGASSRATGI | ADSVKGRFTISRDNA | WVSDISYAGGST | KGLEWVSDISY
PDRFSGSGSCGT | KNSLYLOMNSLRAE | AYADSVKGRFTI | AGGSTAYADS
DFTLTISRLEPE | DTAVYYCARSNAYA | SRDNAKNSLYL | VKGRFTISRDN
DFAVYYCQQY | WDDALDIWGOGTM | QMNSLRAEDTA | AKNSLYLQMN
GSSPPVTFGQG | VIVSSASTKGPSVFPL | VYYCARSNAYA | SLRAEDTAVY

TEVEIKRTVAA
PSVFIFPPSDEQ
LEKSGTASVVCL
LNNFYPREAKVY
QOWKVDNALQS
GNSQESVTEQD
SKDSTYSLSSTL
TLSKADYEKHK
VYACEVTHQGL
SSPYTKSFNRGE
C

(SEQ ID NO:346)

APSSKSTSGGTAALG
CLVKDYFPEPVTVSW
NSGALTSCVHTFPAV
LOSSGLYSLSSVVTVY
PSSSLOTQTYICNVN
HKPSNTKVDEKVEP
KSCDKTHTCPPCPAP
EAAGAPSYFLFPPKP
KDTLMISRTPEVTCV
VVDVSHEDPEVEFRN
WYVDGVEVHNAKT
KPREEQYNSTYRVVS
VLTVLHQDWLNGKE
YKCKVSNKALPAPIE
KTISKAKGOPREPQV
YTLPPCREEMTENGY
SLSCAVKGFYPSDIA
VEWESNGQPENNYK
TTPPVLDSDGSFFLVS
KLTVDKSRWOQOQGNV
FRCSVMHEALHNHY
TQKSLSLSPGSGGGG
SGGGGSGGGGSAPTS
SSTKKTQLOLEELLL
DLOMILNGINNYKNP
KLTEMLTAKFYMPK
KATELKHLQCLEEEL
KPLEEVLNLAQSKNF
HLRPRDLISNINVIVL
BLKGSETTFMCEYAD

WODDALDIWGQG
TMVTVSSASTEG
PSVEPLAPSSKST
SGGTAALGCLY
KDYEPEPVTVSW
NSGALTSGVHTF
PAVLOSSGLYSL
SSVVTVPSSSLG
TOTYICNVNHKP
SNTKVDEKVEP
KSCDKTHTCPPO
PAPEAAGAPSVE
LFPPKPKDTLMIS
RTPEVTCVVVD
VSHEDPEVKEN
WYVDGVEVHN
AKTKPREEQYNS
TYRVVSVLTVLH
ODWLNGKEYKC
KVSNKALPAPIE
KTISKAKGOPRE
POVCTLPPSREE
MTKNQVSLWCL
VKGFYPSDIAVE
WESNGOPENNY
KTTPEVLDSDGS
FFLYSKLTVDES
RWOQQGNVFSCS
VMHEALHNHYT
OKSLSLSPG
(SEQ 1D NO:348)

YCARSNAYAW
DDALDIWGGG
TMVTVSSAST
KGPSVFPLAPS
SKSTSGGTAAL
GCLVKDYFPEP
VTVSWNSGAL
TSGVHTFPAVL
QSSGLYSLSSY
VTVPSSSLGTO
TYICNVNHKPS
NTEVDKKVEP
KSCDKTHTCPP
CPAPEAAGAPS
VELEPPKPKDT
LMISRTPEVTC
VVVDVSHEDP
EVKFNWYVDG
VEVHNAKTKP
REEQYNSTYR
VYSVLTVLHQ
DWLNGKEYKC
KVSNKALPAPI
EKTISKAKGQP
REPQVCTLPPS
REEMTENQVS
LWCLVKGFYP
SDIAVEWESNG
QPENNYKTTPP
YVLDSDGSFFLY
SKLTVDESRW
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ETATIVEFLNRWITFA

QOGNVESCSY

QSUSTLY MHEALHNHYT
(SEQ 1D NO:347) QKSLSLSPGK

(SEQ ID

NO:349)
*hCD8v15- | EIVLTQSPGTLS | EVQLVESGGGLVOPG | EVOLVESGGGL | EVQLVESGGG
IL-2m4 LSPGERATLSCR | GSLRLSCAASGFTFSS | VQPGGSLRLSCA | LVOPGGSLRLS
ASQSVSSNLAW | YAMSWVRQAPGKGL | ASGFTFSSYAMS | CAASGFTFSSY
YOOKPGOAPRL | EWVSDISYAGGSTAY | WVRQAPGKGLE | AMSWVRQAPG
LIYGASSRATGL | ADSVKGRFTISRDNA | WVSDISYAGGST | KGLEWVSDISY
PDRFSGSGSGT | KNSLYLOMNSLRAE | AYADSVEKGRFTI | AGGSTAYADS
DFTLTISRLEPE | DTAVYYCARSNAYA | SRDNAKNSLYL | VKGRFTISRDN
DFAVYYCQQY | WDDALDIWGQGTLY | OMNSLRAEDTA | AKNSLYLQMN
GSSPPVTFGQG | TVSSASTKGPSVFPLA | VYYCARSNAYA | SLRAEDTAVY
TKVEIKRTVAA | PSSKSTSGGTAALGC | WDDALDIWGOG | YCARSNAYAW
PSVFIFPPSDEQ | LVEDYFPEPVTVSWN | TLVTVSSASTKG | DDALDIWGQG
LKSGTASVVCL | SGALTSGVHTFPAVL | PSVFPLAPSSKST | TLVTVSSASTK
LNNFYPREAKV | QSSGLYSLSSVVTVPS | SGGTAALGCLY | GPSVFPLAPSS
QWKVDNALQS | SSLGTQTYICNVNHK | KDYFPEPVIVSW | KSTSGGTAAL

GNSQESVTEQD
SKDSTYSLSSTL
TLSKADYEKHK
VYACEVTHQGL
SSPVTKSFNRGE
(SEQ IDNO:350)

PENTKVDKKVEPKSC
DKTHTCPPCPAPEAA
GAPSVFLFPPEPKDTL
MISRTPEVTCVVVDY
SHEDPEVKEFNWYVD
GVEVHNAKTKFREE
QYNSTYRVVSVLTVL
HODWLNGKEYKCKY
SNKALPAPIEKTISKA
KGOPREPGQVYTLPPC
REEMTRNQVSLSCA
VKGFYPSDIAVEWES
NGOQPENNYKTTPPVL

NSGALTSGVHTF
PAVLOSSGLYSL
SSVVTVPSSSLG
TOTYICNVNHKP
SNTKVDKKVEP
KSCOKTHTCPPC
PAPEAAGAPSVF
LFPPRPKDTLMIS
RTPEVTCVVVD
VSHEDPEVKFN
WYVDGVEVHN
AKTKPREEQYNS
TYRVVSVLTVLH

GCLVKDYFPEP
VIVSWNSGAL
TSGVHTFPAVL
QSSGLYSLSSY
VTVPSSSLGTQ
TYICNVNHKPS
NTKVDKKVEFP
KSCDKTHTCPP
CPAPEAAGAPS
VFLFPPKPKDT
LMISRTPEVTC
VVVDVSHEDP
EVEFNWYVDG

DSDGSFFLVSKLTVD | ODWLNGKEYKC | VEVHNAKTEP
KSRWOOGNVESCSY | KVSNKALPAPIE | REEQYNSTYR
MHEALHNHYTQKSL | KTISKAKGOQPRE | VVSVLTVLHQ
SLSPGSGGGGSGGGG | POVOTLPPSREE | DWLNGKEYKC
SGGGGSAPTSSSTKK | MTENQVSLWCL | KVSNKALPAPI
TQLOLEELLLDLOMI | VEGFYPSDIAVE | EKTISKAKGQP
LNGINNYKNPKLTEM | WESNGQPENNY | REPQVCTLEPS
LTAKFYMPKKATEL | KTTPPVLDSDGS | REEMTKNQVS
KHLQCLEEELKPLEE | FFLYSKLTVDKS | LWCLVKGEYP
VLNLAQSKNFHLRPR | RWQOGNVFSCS | SDIAVEWESNG
DLISNINVIVLELKGS | VMHEALHNHYT | QPENNYKTTPP
ETTFMCEYADETATI | QKSLSLSPG VLDSDGSFFLY
VEFLNRWITFAQSHS | (SEQIDNO332) | SKLTVDKSRW
TLT QOGNVFSCSY
(SEQ ID NO:331) MHEALHNHYT
OKSLSLSPGK
(SEQ 1D
NO:353)
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Production of antibodies and fusion proteins

[03143] Further provided herein are polynuclestides {e.g., 1solated pelynucleotides) encoding
any of the antibodies, antibody fragments, and fusion proteins described herein. Further
provided herein are vectors {e.g., expression vectors) encoding any of the antibodies, antibody

fragments, and fusion proteins described herein.

{8144 Further provided herein are host cells {e.g., isolated host cells or host cell lines)

comprising any of the polynucleotides or vectors described herein.

[8145] Further provided herein are methods of producing any of the antibodies, antibody
fragments, and fusion proteins described herein. In some embodiments, the methods comprise
culturing a host cell of the present disclosure under conditions suitable for production of the
antibody, antibody fragment, or fusion protein. In some embodiments, the methods further

comprise recovering the antibody, antibody fragment, or fusion protein.

18146] Antibodies, antibody fragments, and fusion proteins may be produced using
recombinant methods, ¢.g., as exenmplified infra. In some embodiments, nucleic acid encoding
the antibody/fusion protein can be isolated and inserted into a replicable vector for further
cloning or for expression. DNA encoding the antibody/fusion protein may be readily isolated and
sequenced using conventional procedures {e.g., via oligonucleotide probes capable of binding
specifically to genes encoding the heavy and light chains of the antibody/fragroent}. Many
vectors are known in the art; vector components generally include, but are not limited to, one or
more of the following: a signal sequence, an origin of replication, one or more marker genes, an
enhancer element, a promoter, and a transcription termination sequence. Suitable host cells for
cloning or expressing the DNA in the vectors herein are the prokaryote, yeast, or higher
eukaryote cells. When using recombinant techniques, the antibody/fusion protein can be
produced intraceliularly, in the periplasmic space, or directly secreted into the medium. If the
anttbody/fragment 1s produced mtracellularly, the particulate debris, either host cells or lysed
fragments, are removed, for example, by centrifugation or ultrafiltration. Where the
anttbody/fusion protein 1s secreted into the medium, supernatants from such expression svstems

are generally first concentrated using a commercially available protem concentration filter.
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Pharmaceutical compositions

[0347] In some embodiments, a fusion protein of the present disclosure is part of a
pharmaceutical composition, e.g., including the fusion protein and one or more pharmaceutically
acceptable carriers. Pharmaceutical compositions and formulations as described herein can be
prepared by mixing the active ingredients (such as a fusion protein) having the desired degree of
purity with one or more optional pharmaceutically acceptable carriers (Remiington 's
Pharmaceutical Sciences 16th edition, Osol, A, Ed. (1980}), in the form of lyophilized
formulations or aqueous solutions. Pharmaceutically acceptable carriers are generally nontoxic
to recipients at the desages and concentrations employed, and mclude, but are not himited to!
buffers such as phosphate, citrate, and other organic acids; antioxidants including ascorbic acid
and methionine; preservatives; low molecular weight (less than about 10 residues) polypeptides;
proteins, such as serum albunun, gelatin, or rmmunoglobuling; hvdrophilic polymers such as
polyvinylpyrrolidone; amino acids; monosaccharides, disaccharides, and other carbohydrates
mcluding glucose, mannose, or dextrins; chelating agents such as EDTA; sugars such as sucrose,
mannitol, trehalose or sorbitol; salt-forming counter-tons such as sodium; metal complexes {e.g.
Zn-protein complexes); and/or non-onic surfactants such as polyethylene glyeol (PEG). In some

embodiments, a fusion protein of the present disclosure 15 lyophilized.

Merhods and Kits

[0148] Certam aspects of the present disclosure relate to methods of treating cancer or
chromc mfection. In some embodiments, the methods comprise administering an effeciive
amount of 3 fusion protein or antibody, or a pharmaceutical composition comprising the fusion
protemn or antibody and a pharmaceutically acceptable carrier, to a patient. In some

embodiments, the patient in need of said treatment has been diagnosed with cancer.

{8149} In some embodiments, the fusion protein or composition 18 administered in
combination with a T cell therapy, cancer vaccing, chemotherapeutic agent, or immune
checkpoint inlibutor (ICI). In some embodiments, the chemotherapeutic agent 1s a kinase
mhibitor, antimetabolite, cytotoxin or cytostatic agent, anti-hormonal agent, platinum-based
chemotherapeutic agent, methyltransferase inhibitor, antthody, or anti-cancer pepiide. In some
embodiments, the immune checkpoint inhibitor targets PD-L1, PD-1, CTLA-4, CEACAM,
LAIRI, CD160, 28B4, CD80, (D86, CD276, VICNT, HVEM, KIR, A2AR, MHC class I, MHC
class T, GALS, adenosine, TGFR, OX40, (D137, CD40, CD47, TREMI, TREM?2, HLA-G,
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CCR4, CCRSE, CD39, CD73,1ID0, CSFIR, TIM-3, BTLA, VISTA, LAG-3, TIGIT, IDO,
MICA/B, LILRB4, SIGLEC-15, or arginase, including without limitation an inhibitor of PD-1
(e.g., an anti-PD-1 antibady), PD-L1 {e.g., an anti-PD-L1 antibody), or CTLA-4 {e.g., an anti-
CTLA-4 antibody ).

[0156] Examples of anti-PD-1 antibodies include, without limitation, pembrolizumab,
aivolumab, cemiplimab, zimberelimab (Arcus), sasantimab (Pfizer), J'TX-4014, spartalizumab
(PDRO01; Novartis), camrelizumab (SHR1210; Jiangsu HengRuit Medicine), sintilimab (IBI308;
Innovent and Eli Lilly), tislelizumab (BGB-A317), toripalimab (JS 001), dostarlimab (TSR-042,
WEHP-285), INCMGAQ0012 (MGAO12), AMP-224, and AMP-514 (MEDI0680). Examples of
anti-PD-L1 antibodies include, without limitation, atezolizumab, avelumab, durvalumab, KNO35S,
and CK-301 (Checkpomt Therapeutics). Examples of PD-L1 mlubitors (non-antibody based)
mclude, without limitation, AUNP12, CA-170, and BMS-986189. Examples of anti-CTLA-4
antibodies include, without limitation, iptlimumab, tremelimumab, BMS-986218, BMS-986249,
BMS-986288, HBM4A003, ONC-392, KNO44, ADG116, ADU-1604, AGEN1181, AGEN1884,
ME-1308, and REGN46359.

[8151] Examples of T cell therapies mclude, without hmitation, CD4+ or CD8+ T cell-based
therapies, adoptive T cell therapies, chimeric antigen receptor ({CAR)-based T cell therapies,
tumor-infiltrating lymphocyte (TIL)-based therapies, autologous T cell therapies, allogeneic T
cell therapies, and therapies with T cells bearing a transduced TCR. Exemplary cancer vaccines
melude, without iutation, dendritic cell vaccines, vaccines comprising one or more
polynucleotides encoding one or more cancer anfigens, and vaccings comprising one or more
cancer antigenic peptides.

[8132] Certam aspects of the present disclosure relate to methods of expanding T cells, e.g,,
ex vive. In some embodiments, the methods comprise contacting one or more T cells, e.g., ex
vivo with an effective amount of the antibody or fusion protein of the present disclosure. In
some embodiments, the one or more T cells are tumor nfiltrating tymphocytes (TILs). Insome
embodiments, the methods further comprise isolating tumor infiltrating lymphocytes (TILs) from
a fUmor or tumor specimen.

{6153} Certain aspects of the present disclosure relate to kits or articles of manufacture

comprising any of the antibodies, antibody fragments, or fuston proteins disclosed herein. In
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some embodiments, the article of manufacture comprises a container and a label or package
msert on or associated with the container. In some embodiments, the kit or article of
manufacture further comprises instructions for using the antibody or fusion protein according to
any of the methods disclosed herein, e. g, for treating cancer or chronic infection or expanding T

cells, e.g., ex vive,

[0154] Suitable containers include, for example, bottles, vials, syringes, eic. The containers
may be formed from a variety of materials such as glass or plastic. The container holds a
compaosttion that is effective for treating the condition and may have a stertle access port (for
example the container may be an intravenous solution bag or a vial having a stopper pierceable
by a hypodermic injection needle). At least one active agent in the composition is an antibody or
fusion protein as described herein. The label or package msert indicates that the composition is
used for treating the particular condition. The label or package insert will further comprise
nstructions for administering the antibody or fusion protein composiiion to the subject. Articles
of manufacture and kits comprising combimatorial therapies described heren are also

contemplated.

[81585] Package osert refers to mnstructions customanly ncluded in coromercial packages of
therapeutic products that contain mformation about the mdications, usage, dosage,
administration, contraindications and/or warnings concerning the use of such therapeutic

products.

[0156] Addtionally, the article of manufacture may further comprise a second container
comprising a pharmaceutically-acceptable buffer, such as bacteriostatic water for injection
(BWEFT), phosphate-buffered saline, Ringer's solution and dextrose solution. It moay further
mclude other materials considered from a commercial and user standpoint, including other

buffers, difuents, filters, needles, and syringes.
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EXAMPLES

Example I: Generation and characterization of antibodies that bind to human CD8ab
Materials and methods

Recombinant BNA technigues

{81587 Technmiques mvolving recombinant DNA manipulation were previously described in
Sambrook et al., Molecular cloning: A laboratory manual; Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, N.Y., 1989. All reagents were used according to the manufacturer's

mstructions. DNA sequences were determined by double strand sequencing.

Gene synthesis

{0158} Desired gene segments were either generated by PCR using appropriate templates or
svnthesized at Genewiz {South Plainfield, NJ), Integrated BNA Technologies {Coralville, 1A) or
GeneScript (Piscataway, NI} from synthetic oligonucleotides. The gene segments were cloned
mto the expression vectors using either Gibson assembly ® method or using restriction digest
followed by ligation. DNA was purified from transformed bacteria and conceniration was
determined by UV visible spectroscopy. DNA sequencing was used to confirm the DNA

sequences of the subcloned gene fragments.

Isolation of antibodies
[8159] Antibodies binding to CD8 antigens were generated using etther humanization of

mouse antibodies or in vitro phage display system.

18160] For humanization, complementarity-determining regions (CDRs) of mouse residues
were grafied into selected human framework{(s) which exhibit close sequence similarity to the
parental mouse framework and good stability. The resulting CDR-grafted antibodies were further

humanized to remove any unnecessary non~human mutations.

{6161} For in vitro display method, a non-immune human single chain Fv phage hibrary
gevnerated from naive B cells was panned for 5 to 6 rounds to isolate antibodies against the CDS8
antigens. After the panning, individual phage clones that exhibited specific binding to target
antigen over nov-specific antigens 1o ELISA were identified. DNA fragments of heavy and hight
chain V-domain of the specific binders were subsequently cloned and sequenced. Parental

clones of xhCD8vE and xhCDE&V7 were 1solated from a human antibody phage hibrary. xhCD8v1
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was a mouse monecional antibody against CD8b and xhUD8v1 1 was a humanized version of

=CD8v

In vitro affinity maturation of buman antibodies

[0162] Affinmity maturation library was generated by etther shuffling the light chain of the
parental clone against light chain isolated from healthy donor naive B cell or by mmutating
selected CDR residues. The resulting library was displayed as s¢Fv on the surface of either phage
or yeast. Three to five rounds of screening with decreasing concentration of soluble CD8 antigen
were performed. The resulting selected clones were subsequently cloned and

sequenced. xh(CD8v6 and xhCD8V7 are the resulting clones from affinity maturation. xhCDS8v2,

xhCD8V3, xhCD8v4, and xhCDE&vS are affinity matured antibodies derived from xhCD8v1 1.

Cloning of antibody constructs

{8163} General information regarding the nucleotide sequences of human mmmunoglobulins
iight and heavy chains is given in: IMGT® (the intersational ImMunoGeneTics information
system®) from Lefranc et al. IMGT®, the international ImMunoGeneTics information system®
25 years on. Nucleic Acids Res. 2015 Jan;43. The DNA fragments of heavy and light chain V-
domains were inserted in frame into the human IgGl and CK containing mammahan expression

veetor.

Preparation of antibody

[8164] DNA sequence verified constructs containing the heavy and hight chain of an
antibody were transfected nto Expi 293 cells using polyethvilemmine (PEIL). After 5 days of
culture, supernatant was collected and mcubated with Protein A resin for >2hr at room
termperature, Next, the resin was used multiple times with PBS, and then the antibody was eluted
off the resin with 20 mM sodiuro citrate, pH 3.6, The eluted fractions were pooled and further

purified by size exclusion chromatography (Superdex 200, GE Healthcare) in PBS.

Binding affinity determination by surface plasmon resonance (SPR) for CD8ab antigen
[B165] Recombinant homan CD8ab protein was generated. Recombinant CD8ab, comprised
of the extraceilular domains of CD8a, fused to an acidic leucine zipper and an 8x Histiding tag,
and CD8b, fused to a basic leacine zipper and a Strep-tag 11, was expressed m secreted form
from HEK?293 celis and purified by IMAC, size exclusion, and Streptavidin affinity column

chromatography. Antibody affinity to CD® at 37°C was determined by surface plasmon
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resonance using a Biacore T200 {Uytiva). Antibodies were first captured on an anti-higG-Fc
M5 or CM4 surface prepared using the Human Antibody Capture Kut {Cytiva). Soluble CD8ab
antigen, diluted in HBS-EP+ buffer at four or more concentrations spanning 0.1X to 10x the KD,
was flowed over the surface-captured anti-CD8 mAbs for 1-2 mimutes. Dissociation was
maonitored for 5-10 minutes, and the anti-higG-Fc surface was regenerated with 3M MpCl12
before recapturing mAb in each subsequent cycle. Binding data were analyzed by Biacore T200

Evaluation Software version 3.2 using a 1:1 binding model
Results

8166} Table 1 shows the binding kinetics of 1solated anti-CD8ab antibodies (xhCD8v1 to

xhCD8vVT) to recombinant human CD8ab protein as determined by surface plasmon resonance.

Table 1.
Antibody . c (s
i;ﬁi ¥ Antibody Type k (1/MB) k (s} K, (oM}
xhCDEv1 Maouse monoclonal 9. 22E+03 0.0183 198
Affinity matured based ond I .
D8y S ) 3E+03 {33
xhCD8v2 humanized xhCD8v1E 4 83840 0.02005 416
o Affinity matured based on P v -
xhCD8v3 humanired xhCD8&v1 1 3 24E+H05 0.03787 72.3
. . Affinity matured based onf Ens . ann .
Xh({)g\/‘i humanized \EICDRV 11 3.60E+05 £.0493 137.0
e o (Afnity matured based oy \ e "
Xh(/i—_)SV'ﬁ Emmzmixed Xh(_‘ng 11 3. STEAGS 004] %9 i1 ."@
xhCDgye {olinity matured based onfy ()p o0 15 91504 0.35
phage/yeast library clones
KhCDgyy [Aifinity matwred based on) g 5505 | g 0p g 108
phage/veoast library clones

8167} As depicted in Table 1, the isolated CD8ab antibodies had a range of affinities
varying from 0.35nM to 137nM.

10168} As depicted in FIGS, 1A-1C, three types of antibodies that bind to CD3ab antigen
{CD3ab antibodies) could be 1dentified: 1) antibodies binding CD8a antigen alone but not CDEb

antigen (FIG, 14), these antibodies target epitopes present on the CD8a molecule; 2) antibodies
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binding weakly or not binding to CD8a alone and CDEb alone antigens (FIG, 1B), these
antthodies bind epitopes that are between CD8a and CD8b on the CD#ab heterodimer; 3}
antibodies binding to CD8b alone but not CD&a alone antigens (FIG, 1), these antibodies target

epitopes on the CD8b molecule.

[8169] Binding specificity of the antibodies was determined by ELISA Zpg/mb of
recombinant CD8ab, CD8&a {Smmo biological), CD&b (Sino biological) and ovalbumin (Sigma) or
Erb2 (human epidermal growth factor receptor 2) (8o biological}y in PBS were coated onto the
maxisorp plate overnight at 4'C. Gvalbumin or Erb2 was used as negative control. Plate was then
blocked with casein blocking solution (Thermo Scientific) for Thr at room temperature. After
biocking, plate was washed with wash buffer (PBS/0.05% Tween-20}. Next, dilution of antibody
from 30nM to 0.0005nM in PBS/0.5%BSA/0.05% Tween-20 was added onio the plate and
mcubated for 1-2hr at room temperature. After incubation, plate was washed, and incubated with
anti-human 1gG (Fo specific}-HRP conjugate or anti- mouse (g (Fe specific)-HRP conjugate
{(Jackson Immunoresearch) in PBS/0.5%BSA/0.05% Tween-20 for 1hr. Binding was detected by
adding TMB substrate {SeraCare) to the plate, followed by stopping solution of 0.1M HCL

Binding absorbance was read using GloMax® Discover Micreplate Reader (Promega).

{8176 F1G. 2ZA shows two examples of antibodies with CD¥8a epitopes: xhCD8al (clone
OKTE, Invitrogen} and xhCD8a2 {clone SK1, Biolegend), which both bind CD8a alone but not
CD8b alone. Anti-CD8ab antibodies xhCID8v6 and xhCD8v7 both bind epitopes between CD8a
and CD8b and do not bind to CD8a alone and CD8b alone (FIG. 2B). Mouse monoclonal
antibody xhCD8v1 and its humanized variants, xhCD8v2 to xhCD8vS, xhCD8VY, xhCD&viZ
and xhCD8&v13 all bind to CD8b alone but not CD8 alone and therefore bind an epitope on the
CD8b molecule (FIG. 2C).

8171} As depicted in FIGS, 34-3C, the binding epitope for CD8ab antibodies determines
their specificity for CD8+ T cells over CD&+ NK cells. Certain immune cells, such as NK cells,
express only CD8aa homodimers and will be recognized by antibodies depicted in FIG, 3A. T
cells typically express both CD8aa homedimers and CD8ab heterodimers and will be recognized
by all three types of antibodies depicted m FEGS. 3A-3C. However, antibodies depicted in FIG.
3B and FIG, 3C will only bind to CD8+ T cells and not CD8+ NK cells and are therefore useful

for distinguishing these two cell types.
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{8172} The binding of CD8ab antibodies on cells was determined by flow cytometry. Freshly
isolated PBMCs were incubated with CD8ab antibodies for 2 hours at 4 °C. Cells were then
stained with antibodies against surface markers CD3 (UCHT1), CD4 (RPA-T4), CD8a (SK1),
CD356 (HCD56), and anti-human Fe antibody (HP6017). Anti-human Fe antibody was used to
measure the hinding of CD8ab antibodies containing hFc. Stained cells were washed and
analyzed by flow cytometry and mean fluorescence intensity {MFD) of staining with anti-hFc was

used to dencie binding.

{8173} As depicted in FIGS. 4 & § xhCD8al antibody that recognizes an epitope on CD8a
bound both CDE+ T cells and CD8+ NK cells. CD8ab antibodies that recognized CD8ab
epitopes or CDI8b epitopes selectively bound to CD8+ T cells over CD8+ NK cells.

18174] Next, anti-CD8 antibody xhCD8v1 was humanized and affinity matured.
Surprisingly, when xhCD8v1 was grafted onto human framework to generate xhCD8v1.1, the

binding to CD&+ T cells was lost (FIG. 6).

[8175] Affinity maturation of xhUD8v1 1 resulted in several new variants with increased

binding to CD8+ T cells, xhCD&V2Z, xhCD8v3, xhCD8v4, and xhCD8VS,

Example 2: Fusion proteins targeting CD8ab heterodimer but not CD8aa homodimer

selectively activate human CD8+ T cefls over CD8+ NK cells
Materials and Methods

Cloning of fusion constructs

[6176] Antibody constructs were cloned as described in Example 1. The HL.-2 portions of the
C-terminus of the IgG heavy chain and the N-terminus of [L-2. The C-termunal lysine residue of
the IgG heavy chain was eliminated after fusing the IL-2 portion. To generate the construct in
which a single TL-2 gene was fused to a full IgG, two heavy chain plasmids needed to be
constructed and transfected for heterodimerization facilitated by a knob-into-hole modification in
the TgG CH3 domains. The “hole” heavy chain connected to the TL-2 portion cartied the Y349C,
T3668, L368A and Y407V mutations in the CH3 domain, whereas the unfused “knob” heavy
chain carried the 8354C and T366W mutations o the CH3 domam (EU numbering). To abolish

FoyR binding/ettector function and prevent FeR co-activation, the following mutations were
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mtroduced into the CHZ domain of each of the Ig( heavy chains: L234A/1.235A/G237A (EU
numbering). The expression of the antibody-1L-2 fuston constructs was driven by an CMYVY
promoter and transcription terminated by a synthetic poly A signal sequence located downstream

of the coding sequence.

Preparation of fusion proteins with [L-2 polypeptides

{8177} Constructs encoding fusion proteins with IL-2 polypeptides as used in the examples
were produced by co-transfecting exponentially growing Expi293 cells with the mammalian
expression vectors using polyethylenimine (PEL). Supernatants were collected after 4-5 days of
culture. IL-2 fusion constructs were first purified by affinity chromatography using a protein A
matrix. The protein A column was equilibrated and washed in phosphate-buffered saline (PBS).
The fusion constructs were eluted with 20 mM sodium citrate, 50 mM sodium chloride, pH 3 6.
The eluted fractions were pooled and dialyzed into 10 mM MES, 25 mM sodium chloride pH 6.
The proteins were further purified using ion-exchange chromatograph (Mono-S, GE Healthcare)
to purify the heterodimers over the homodimers. After loading the protein, the coluran was
washed with 10mM MES 25mM sodiuo chionde pH 6. The protein was then eluted with
mereasing gradient of sodium chioride from 25mM up to S00mM in 10mM MES pH 6 buffer.
The major eluent peak corresponding to the heterodimer was collected and concentrated. The
purified protein was then polished by size exclusion chromatography (Superdex 200, GE

Healthcare) m PBS.

(6178} The protein concentration of purified T1.-2 fusion constructs was determined by
measuring the optical density {OD} at 280 nim, using the molar extinction coefficient calculated
on the basis of the amino acid sequence. Purity, integrity and monomeric state of the fusion
consiructs were analyzed by SBS-PAGE in the presence and absence of a reducing agent {5 mM
1 4-duhiothreitol} and stained with Coomassie blue (SumpleBloe™ SafeStain, Invitrogen). The
NuPAGE® Pre-Cast gel system (Invitrogen) was used according to the manufacturer's
mstructions {(4-20% Tris-glycine gels or 3-12% Bis-Tris). The aggregate content of
mmunocconjugate samples was analyzed using a Superdex 200 10/300 GL analytical size-

exclusion column {(GE Healthcare).
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pSTATS and Ki-67 assays to measure activation by [1-2 fusion proteins

[63179] Activity of IL-2 fusion proteins was deternuined in an assay with human PBMCs
measuring the phosphorylation of STATS. PBMCs were isolated from blood of healthy donors
using Ficoll-Pague Plus (GE Healthcare} and red blood cells were lysed using ACK lysis buffer
(Gibeo) according to manufacturer’s mstructions. Typically, PBMCs were resuspended in serum-
free RPMI1640 media at 20x10° cells/mi and aliquoted into 96-well U-bottom plates {50 ul per
well), 1L-2 fusion proteins and control proteins, such as recombinant human fL-2 and control
fuston proteins, were difuted to desired concentrations and added to wells {5¢ ul added as 2x
stimulus). Incubation was typically performed for 30 min at 37°C, after which it was stopped
with 100 pl pre-warmed 8% PFA (4% {mal) for 10 min at room temperature. Cells were washed
3x with wash buffer (2% FBS in PBS). Cells were permeabilized 1n pre-chilled Phosflow Perm
buffer HI (BD Biosciences) according to manufacturer’s protocol and stored at -20°C overnight.
The next day cells were washed 3x with wash buffer and stained for 30-45min at 4°C with
antibodies against: CD3 (UCHT, BD Biosciences), CD8a {(SK1, Biolegend; RPA-TS,
Biolegend), CD4 (RPA-T4, Biolegend), and CD2S {(M-A251, Biolegend), perforin {clone 3G9,
BD Biosciences), Foxp3 {clone 25903, Biolegend), pSTATS [pY694] (clone 47, BD
Biosciences). Cells were then analyzed on a flow cytometer. Data were expressed as percent
pSTATS positive, and in some cases as pSTATS mean flucrescence intensity (MFI), and

woported into GraphPad Prism,

[6186] To measure cellular changes induced by 1L-2 fusion proteins further downstream
from pSTATS such as proliferation, a flow cytometry assay was used to detect the expression of
the mtracellular proliferation marker Ki-67. Briefly, PBMCs were 1solated as described above
and resuspended at 1x10° cells/mi serum-supplemented RPMI1640 {10% FBS) for 4 to 6 days or
serum free AIM V media {{nibeo). Ceils were plated into 96-well U-bottom plates (150 ul per
well} and incubated with 150 ul of TL-2 fusion protens for five days at 37°C. On final day, cell
surface staining was first performed by adding antibodies agamnst: CD3 (UCHT1, BD
Biosciences), CD8o (SK1, Biolegend}, CD4 (RPA-T4, Biolegend), CD56 (HCD36, Biolegend)
and CD25 (M-AZ51, Biolegend). Cells were washed 3x with wash buffer and intracellular
staining performed using the Foxp3/Transcription Factor Staining Buffer Set (Thermo Fisher
Scientific) according to manufacturer’s protocol Briefly, 1x Fix/Perm buffer was added to cells

for 45Smin at 4°C in the dark. Cells were washed 3x with 1x Perm Wash buffer and stained for 45
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nin at 4°C 1 dark with antibodies against intracellular markers Ki-67 (B56, BD Biosciences)
and Foxp3 (259D, Biolegend). Cells were then washed 3x with Perm Wash buffer and analyzed

on the flow cvtometer.

Results
{0181} Fusion proteins comprising the CD8ab antibodies and IL-2 polypeptides of the

present disclosure were made in one of four formats (formats A, B,C, and D shown in ¥FIG. 7).

{6182} Fusion proteins comprising CD8ab antibodies targeting CD8a activate IL-2R Py
stgnaling on both CD8+ T cells and CD&+ NK cells (FI1G. 8A). Fusion proteins comprising
CD&ab antibodies targeting epitopes between CD8a and CD8b preferentially activate 1L-2RBy
stgnaling on CD8+ T cells over CD8+ NK cells (FIG, 8B). Fusion proteins comprising CD8ab
anttbodies targeting CD8b preferentially activate TL~-2R Py signaling on CD&+ T cells over CD8&+

NK cells (FIG. 8C).

18183 Because large proportion of NK cells can express CD8, fusion proteins comprising
(CD8ab antibodies not binding to CD8a epitopes also preferentially activated CD8+ T cells over
total NK cells. In FIG. 9, the selectivity of different fusion proteins for human CD8+ T cells and
WK cells was determined by measuring Ki-67 expression as described in Example 1. For a fusion
protein comprising the control antibody and a previously published IL-2 variant (IL2v), NK cells
were preferentially activated over CD8+ T cells. For a fusion protein comprising the CD8ab
anttbody targeting CD8a (xhCD8al} and IL-2 mutant polypeptide, IL.2m1, CD8+ T cells were
preferentially activated over NK cells however only with a preference of ~10x. Much stronger
preference in activating CD8+ T cells was obtained by fusion proteins comprising CD8ab

antibody targeting CD8b (xhCD8v1) and IL-2 mutant polypeptide, IL.2m1 (>1000x).

[8184] In additional examples shown in FIGS. 10A-10C, strong preference for activating
Ki-67 proliferation marker on CD8+ T cells over NK cells was shown by other CD8ab
antibodies targeting etther epitopes between CD8a and CD8b, such as xhCD8VE (FIG, 184), and
xhCD8VT (FIG. 10B) or CD8b alone epttopes, such as xkhCDEV2 to xhCD8VS (FIG, 104 and
FIG. 180). For each of the tested fusion proteins comprising CD8ab antibodies, the preference

for CD8 T cells over NK cells was >100x using Ki-67 assay as a readout.
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{0185} Similar preference for CD8+ T cells over NK cells was also demonstrated using
pSTATS assay as shown in FIGS, 11A-11D. STATS activation was measured in different
lymphocyte subsets from one human PBMC donor. Fusion protein Ctrl-IL2v indiscriminately
activated CD8+ T cells, NK cells, Treg cells and T effecior (CD4+Foxp3-} cells while fusion
proteins comprising CD8ab antibodies of the present disclosure and mutant 11-2 polypeptide

selectively activated CD8+ T cells over NK cells by at least 100x.

[8186] Ki67 activation in CD8+ T cell and NK cells was tested after incubation of hPBMCs
from another donor with fusion proteins comprising the same xhCD8&v1 antibody and one of the
following IL-2 polypeptides: IL.2m1, I2m2, L.2m3, IL.2m4 or IL2mS. IL-2 polvpeptide
sequences are shown in Table 7. As depicted in FIG. 12, all five fusion proteins achieved
similar CD8&+ T cell activation (ECso ~0.01nM), preferentially to NK cells with the following
ranking for ECsp for NK cells: HL2m3, L.2m4 < TE.2m1, IL.2m2 <ILZmS3.

18187} FIG, 13A shows STATS activation of CD8+ T cells and NK cells by fusion proteins
containing the same xhCD8v1 antibody and one of the following L2 polypeptides: IL.2m1,
W2m2, 1L.2m6, W2m7, IL.2m8, 1L.2m9 or IL2m 10 (solid hine) in comparison to the Ctrl Ab-IL2v
{dashed line). All fusion proteins comprising xhCD8v1 activated CD&+ T cells with tower ECso0
than Ctrl Ab-TL.2v and with the following ranking for ECso: TL2m6 <IL2m7 <IL2mi, [L2mE <
TL.2m2 <IL.2m9, IL2m10. All fusion proteins comprising xhCD8EvT activated NK cells with
higher ECso than Ctrl Ab-IL2v. Except for xhCD8vI-IL2mé and xhCD&vI-TL.2m7, ECso of
STATS activation for NK cells was > 100o0M. FIG, 13B shows the STATS activation of CD8&+
T cells and NK cells by fusion proteins contaimng etther xhCD8v11 or xhCD8v12 antibody and
one of the following I1L-2 polypeptides: IL2mi1, IL2m12, or ILZm13 i comparison to the Crl
Ab-L2v. All fusion proteins comprising either xhCD&v11 or xhCD8v12 activated CDB+ T cells
with lower ECS50 than NK cells, and with the following ranking for EC50: IL2m12, IL.2m1l <
IL2mi3. All fusion proteins comprising xhCD8v11 or xhCDB8v12 antibody activated NK cells
with higher BCS0 than Ctrl Ab-IL2v. ECS0 of STATS activation for NK cells was > 100nM.
Example 3: Effect of fusion protein format on CDE8+ T cell activation

{81388] FIG. 144 depicts the impact of fusion protein format on preferential CB8+ T cell
activation. Activation of CD&+ T cells {solid lines) and NK cells (dotted lines} by xhCD8v1-
iL2m]1 (left panel) and xhCO8v6-IL2m1 {right panel) in 3 different formats (A, B, C, see FIG,
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7} as indicated 1in FiG., 14A legend are shown. Although all three formats activated CD8+ T cells
preferentially over NK cells, format A resulted in the largest preference compared to format B
and C. This suggests that format A is optimal for fusion proteins with CD8ab antibodies

targeting epitopes between CD&a and CD&b or CH8b alone.

{0189} FIG, 148 depicts the impact of fusion protein format on preferential CD8+ T cell
activation. The binding and the ability to induce Ki67 for xhCD8v6-1L.2m1 in all four formats
shown in FEG, 7{A, B, C, & D)} were evaluated. Format A showed about S-fold higher affinity
m cell binding compared to other formats; this s likely due to the avidity-driven binding
enhancement by format A. Surprisingly, compared to binding fold change, format A (black solid
iine) showed greater extent of K167 mnduction, ~20- to 40-fold, over formats B, C, and D {grey
dashed lines). Results here suggested that format A can preferentially and disproportionately
mduce a greater level of Ki-67 activation compared to other formats.  FIG. 14C depicts the
results of fusion molecules in format A and D as assessed for binding to CD8+ T cells, and
mduction of Ki67 mn CD&+ T cells for a wide range of xh(CD8 binders fused to IL.2m1 and
IL.2md. Due to the enhanced avidity mediated by bivalent binding, format A showed about!0-
fold decrease in binding EC50s over format D for all fusions. Unexpectedly, format A showed a
potency increase over format D of approximately 200- to over 1,000-fold i proliferation
biomarker Ki-67 activation, bevond the 10-fold increase observed for binding. Therefore, results
here supported that format A is more superior in inducing downstream proliferation, and hence
the preferred format for fusion proteins contaming CD8ab antibodies targeting epitopes between

CD8a and CDBb {(FIG. 8B) or CDBb epitopes (FIG. 8C).

[8196] FIG. 15 depicts greater than 10 fold preferential Ki67 activation in CD8 T cells
{filled squares) over NK cells (filled triangles) by the xCD8vE-IL2m1 fusion protein contaming a

CD8ab antibody xCDBVE.

Example 4: Fusion proteins of the present disclosure selectively activate and envich CD8+ T
cefls in TILs from human cancer patients

8151} Single cell suspensions containing TILs were 1solated from a tomor biopsy taken
from a renal cell carcinoma patient using the Human Tumor Dissociation Kit (Miltenyi)
according to manufacturer’s protocol. Single cell suspensions were resuspended in complete

RPMI media and plated at 1x10° cells/well with the indicated fusion proteins in a total of 300 ul
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per well. After five days the coltures were analvzed for the expression of Ki-67 in various

subsets and total cell counts per well determined by flow cytometry.

10192} Ability of thil-2, Cirl Ab-ILZv and xhCD8v1-IL2m1 to activate Ki-67 in CD8+ T
cells and NK cells in isolated single cell suspensions from renal cell carcinoma was determined
(FIG. 16A). Results showed that xhCD8v1-IL2m1 more potently activated Ki1-67 in CD8+ T
cells than rhil-2 and Cirl-IL2v with no activation of Ki-67 in NK cells. Furthermore, CD8+ T
cell counts were preferentially increased compared to NK cell and CD4+ T cell counts (FIG.
16B).

18193} By extension of these findings, one application of fusion proteins with CD8ab
antibodies targeting is to enhance selective CD8+ T cell expansion in TiLs isolated from cancer

patients for the purpose of reinjecting them into patients for treatment.

[8194] Anocther application is to use fusion proteins with CD8ab antibodies in combination
with TIL therapy or other T cell therapy, in particular TCR-T cell therapy with MHC class I-

restricted T celis.

Example 5: Testing additional CD& antibodies targeting CD8ab heterodimer for selective
activasion of human CD8+ T cells over CD8+Y NK cells

[0195] Additional CD8ab antibodies xhCD8v9-v15 were generated and tested for binding to
recombinant CD8ab as described in Example 1. These antibodies were designed as improved
versions {e.g., v9, v12, and v13 hased on v2, and v190, v1i1, v14, and v13 based on v6) that (1)
reduce the number of potential amino acid Habilities {e.g., putative N-linked glycosvlation,
deamination, or acid cleavage sites), potentially improving manufacturability; and (2) reduce the
number of amino acid mismatches to human germline, potentially reducing immunogenicity 7n
vivo (FIG, 18A). As noted above, when anti-CD8 antibody xhCD8v1 was grafied onto human
framework to generate xhCDBv1.1 (as depicted in FIG. 18B), the binding to CDE+ T cells was
surprisingly lost (FIG. 6). Further substitutions were needed m order to restore binding i the
context of a humanized antibody, and vet further substitutions were mtroduced n order to reduce

potential habilities and/or mismatches to human germline (FIGS. 18C & 18D).

{0196} As shown in Table 6, all additional antibodies xhCD8v9-v15 showed high-affinity
binding to CD8ab.
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Table 6. Biosensor data of new CD#8&ab antibody binding.

ka (1/Ms) kd (1/s) Ko Ep

(M) {(n M}

xhCD8vE - - 2.36E- | 236.0%
Q7%

<hCD8vY 2. 25EH0S 2.73E-02 P2IE- 11210
07

shCD8v10 1O6EHS 3.86E-03 3.64E- | 364
08

zhCD8vil 9. 53E+4 3.61E-03 3.78E- {378
08

xhCD8v12 2.39E+035 2.71E-62 LOSE- | 1050
07

xhCD8vi3 3.68E+03 3.01E-62 & 18E- | 81.8
08

<hCD8v14 1.62E+05 3.35E-03 529E-1529
(8

<hCD8v1S 1.86E+03 L75E-02 943E- 1943
08

*determined by steady state fit

18197} These antibodies were also tested as fusion proteins in format A {as shown in FIG. 7)
with a mutant IL-2 polypeptide (IL2m1 or {L.2md} for ability to selectively activate human CD8+
T cells over CD8+ NK cells, as described above m Example 2. As shown in FIGS, 17A-17EH,
these antibodies were able to promote selective activation of human CD8+ T cells over CD8+

NK cells when used in the context of a fusion protein with a mutant IL-2 polypeptide.
Example 6: Thermal stability assessment of xhCD8v2-related family clones
Material and Methods

Forced degradaiion assay
{0198} To assess molecular stability and aggregation propensity, purified antibodies at a
conceniration of 1 mg/mL in PBS were stressed at temperatures from 4°C to 64°C for 24 hours.
Samples were filtered and analyzed by analytical size exclusion chromatography on a Superdex
200 5/150 GL (Cytiva). The percent monomer and monomer area were calculated using

Openlab ChemStation {Agilent Technologies). Experiments were performed in duplicate.
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Thermal stability measurements
[03199] To determine thermal stability characteristics, intrinsic differential scanning
fluorimetry (DSF) and static light scatiening {(SLS) were measured on a UNit instrument
{Unchained labs). Purnified antibodies at a concentration of 1 mg/mL in PBS were subject toa
thermal ramp from 25°C-95°C at a rate of 1°C/min. UV spectra were recorded for DSF and SLS
was recorded at 266 nm. Samples were performed in quadruplicate. Melting temperature (Tm)},
and aggregation temperature {Tagg) were analyzed and calculated by UNcle Analysis Software

V3.2 (Unchained labs).
Results

improved thermal stability of xhCD8VY, xhCDEvI2 and xh(CD8v] 3 compared to parental
xh(CD&v2

[0260] Parental antibody xhCD8vZ and 1ts derivative xhCD8v9, xh(CDRv12 and xhCDEvi3
were subjected to forced degradation and thermal stability assays. Results for the forced
degradation assay, depicted as the % recovery of monomer (the ratio of the monomer area at
64°C to 4°C) for the different antibodies, are shown in Table 7. xhCD8v9, xh(CD8v12 and
xh{CD8&v13 antibodies have greater Y% recovery compared to parental antibody xh(CD8&V2,
Thermal stabiitty measurements, shown in in Table 7, revealed that xhCD8vO, xhCD8vI2 and
xhCD8&v13 antihodies bave higher Tm and Tagg values than that of parental antibody xhCD&V2.
Taken together, these results demonstrate that xhCD8v9, xhCD8v12 and xhCDE&v13 molecules
have mmproved therroal stability over the parental antibody xhCD8v2 and therefore, <hCDEvY,

*hCDBv12 and xhCD8&v13 are more desirable as therapeutic agents.

Table 7. Results of Forced Degradation and Thermaosiabilify Assays

Bei::gf;ien Thermostability
Construgt % Regovery | Tm (°C} gfg?
xhCD8v2 6.3 674402 | 664404
xhCDEvo 855 68.94+0.1 74.7+01
xhCh8vi2 785 68802 | 70908
shCDEvI3 767 692502 | 73,7403
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Example 7: Assessment of glycan occupancy on parented xhUCDEV6 and its derviatives
Materials and Methods

Deglyeosylation of antibodies
0261} To remove both N-linked and O-linked glvcosylation, 10 pug of antibody was mixed
with 1 pl of 10X GlycoBuffer 2 (New England Biolabs), 1 pl Protein Beglycosylation Mix 1
{New England Biolabs) and brought to 10 pi with water. Reactions were meubated overnight at
room temperate.

FELISA for detection of glveosylation of the P3F4-related molecule
{6202} Presence of N-Huked glvecosylation was determined by ELISA. Briefly, 25 pl of
protein from 0.5 to 10 pg/ml. was coated onto a 384-well Nunc MaxiSorp plate (Thermo Fisher
Scientific} and incubated at 37°C for 1 hour. Proteins were removed and the plate was washed
with PBS + 0.05% Tween-20 {(PBST). Wells were filled with carbohydrate-free blocking
solution {(Vector Labs) and incubated at room teraperature for 30 mins. The blocking solution
was removed, and the wells washed with PBST. 25 ul of § po/mbL biotinylated wheat germ
agglutinin {Vector Labs}, which binds to glycoconjugates, in PBS was added and imcubated at
room temperature for 30 mins. It was then removed, and the plate was washed again with PBST.
25 pl of the detection reagent, VECTASTAIN Elite ABC-HRP Reagent, Peroxidase, RT.U.
{Vector Labs}, was added and allowed to mcubate for 30 mins at room temperature. The reagent
was removed, and wells were washed with PBST. Wells were developed usimg 25 pl. of KPL
SureBlue TMB Microwell Substrate (SeraCare} for 5-7 mins and quenched with 25 yLL of 0.1 M
HCE The absorbance at 450 nm was recorded on a SpectraMax 1D35 plate reader (Molecular
Devices). Fetuin, a glycoprotein containing sialylated N-linked and O-linked glyeans, was used
as a positive control. All experiments were performed with n=8.
Results
Removal of the N-linked glycosviation site on xhCDSVS improves homogeneity
{6203} xCD8v6 possesses a putative N-linked glycosylation motif in the CDR-H2 region.
This putative N-hinked glycosylation motif was removed in the derivatives of xhCD8v6, namely
xhCD&v10, xhCD8v11, xhTD8v14, and xhTD8vV1S5. Presence of variable amount of glycans in

the CDR region decreases homogeneity of the final product and could affect binding capatility.
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To probe for the presence of glycans, an ELISA using wheat germ agglotinin (WGA), which
binds to N-acetylghicosamine, was performed. Fabs of parental xhCD&v6 and xh{UD8v11, which
served as the negative control, were assayed to examine only the variable domains. Fetuin was
used as a positive control. As shown in FIG, 19, WGA binding was detected for the parental
xhCD8vE, but not xhCD8v11. Upon treatment with deglycosidases, there was no binding of
WGA to deglycosylated xhCDEVO, contirming the presence of glvean on xhCD8v6. Resulis here
suggested that xhCD&v10, xhCDEvi 1, xh{CD8v14, and xh{D8v15, which do not possess the
putative N-linked glycosylation motif, are better and more homogenous therapeutics agenis

compared to parental xCDEv6,
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CLAIMS

What is clatmed is:

1. A human or humanized antibody or antigen-binding fragment thereof, wherein the
antibody or fragment specifically binds human CD8b and/or homan CD8ab with at least 10-fold
higher affinity than iis binding to human CD8a and/or human CD8aa.

2. The antibody or fragment of claim 1, wherein the antibody or fragment binds 1o a cell
expressing a human CD8ab heterodimer on #ts surface with an ECS0 that is fess than 1000nM.

3. The antibody or fragment of claim 1 or claim 2, wherein the antibody or fragment binds
human CD8+ T cells.

4. A humanized antibody or antigen-binding fragment thereof that specifically binds CD8b
and/or CD8ab, wherein the antibody or fragment comprises a heavy chain variable (VH) domain
and a light chain variable (VL) domain; wherein the VH domain comprises a CDR-H1
comprising the amino acid sequence of SEQ ID NG:13, a CDR-HZ comprising the amino acid
sequence of SEQ D NO:14, and a CDR-H3 comprising the amine acid sequence of SEQ ID
NO:15; and wherein the VL domain comprises a CDR-L1 comprising the amino acid sequence
of SEQ 1D NO:16, a CDR-L2 comprising the amino acid sequence of SEQ ID NO:17, and a
CDR-L3 comprising the amino acid sequence of SEQ 1D NO: 18

5. A humanized antibody or antigen-binding fragment thereof that specifically binds CD8b
and/or CD8ab, wherein the antibody or fragment comprises a heavy chain variable (VH) domain
and a hight chain vanable (VL) domamn; wherein the VH domam comprises a CDR-H1
comprising the amino acid sequence of SEQ ID N(O:51, a CDR-HZ comprising the amino acid
sequence of SEQ 1D NO: 52, and a CDR-H3 comprising the amino acid sequence of SEQ ID
NG:15; and wherein the VL domain comprises a CDR-L1 comprising the amino acid sequence
of SEQ ID NO: 16, a CDR-L2 comprising the amino acid sequence of SEQ ID NO:17, and a
CDR-L3 comprising the anuno acid sequence of SEQ ID NO:18.

6. The antibody or fragment of claim 4 or claim 5, wherein the VH domain comprises an
amino acid sequence that 1s at least 90%, at least 95%, at least 99%, or 100% identical to the
sequence of SEQ 1D NO:62, and wheremn the VL domain comprises an amino acid sequence that
15 at least 90%, at least 95%, at least 99%, or 100% identical to the sequence of SEQ 1D NG:63.
7. A humanized antibody or antigen-binding fragment thereof that specifically binds CD8b

and/or CD&ab, wherein the antibody or fragment comprises a heavy chain variable (VH} domain
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and a light chain vanable (VL) domain; wherein the VH domain comprises a CDR-H1
comprising the amino acid sequence of SEQ ID NO:19, a CDR-HZ comprising the amine acid
sequence of SEQ D NO:20, and a CDR-H3 comprising the aming acid sequence of SEQ ID
NO:21; and wherein the VL domain comprises a CDR-L1 comprising the amino acid sequence
of SEQ 1D NO:22, a CDR-L2 comprising the amino acid sequence of SEQ 1D NO:23, and a
CDR-L3 comprising the amino acid sequence of SEQ 1D NO:24.

8. A humanized antibody or antigen-binding fragment thereof that specifically binds CD8b
and/or CD8ab, wherein the antibody or fragment comprises a heavy chain variable (VH) domain
and a light chain variable (VL) domain; wherein the VH domamn comprises a CDR-H1
comprising the amino acid sequence of SEQ I NG:53, a CDR-HZ comprising the amino acid
sequence of SEQ D NO:52, and a CDR-H3 comprising the amine acid sequence of SEQ ID
NQO:21; and wherein the VL. domain comprises a CDR-L1 comprising the amino acid sequence
of SEQ ID NO:22, s CDR-L2 comprising the aromno acid sequence of SEQ ID NG:23, and a
CDR-L3 comprising the amino acid sequence of SEQ ID NO:24.

9. The antibody or fragment of claim 7 or claim 8, wherein the VH domain comprises an
amino acid sequence that s at least 90%, at least 95%, at least 99%, or 100% wdentical to the
sequence of SEQ 1D NO:64, and wherein the VL domain comprises an amino acid sequence that
is at least 90%, at least 953%, at least 99%, or 100% identical to the sequence of SEQ 1D NO:65.
10, A humanized antibody or antigen-binding fragment thereof that specifically binds CD8b
and/or CD&ab, wherein the antibody or fragment comprises a heavy chain variable (VH} domaim
and a light chain variable (VL) domain; wherein the VH domain comprises 3 CDR-H1
comprising the amino acid sequence of SEQ D NO:25, a CDR-HZ comprising the amino acid
sequence of SEQ 1D NO:26, and a CDR-H3 comprising the amino acid sequence of SEQ ID
N(:27; and wherein the VL domain comprises a CDR-L1 comprising the amino acid sequence
of SEQ 1D N(:28, a CDR-L2 comprising the amino acid sequence of SEQ ID NG:29, and a
CDR-1L3 comprising the amino acid sequence of SEQ ID N(O:30.

11 A humanized antibody or antigen-binding fragment thereof that specifically binds CD&b
and/or CD&ab, wherein the antibody or fragment comprises a heavy chain variable (VH) domain
and a light chain variable (VL) domain; wherein the VH domain comprises a CDR-H1
comprising the aming acid sequence of SEQ ID N{:49, a CDR-H2 comprising the anmino acid

sequence of SEQ D NO:52, and a CDR-H3 comprising the amino acid sequence of SEQ D
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N(:27; and wherein the VL domain comprises a CDR-L1 comprising the amino acid sequence
of SEQ ID N(O:28, a CDR-L2 comprising the amino acid sequence of SEQ ID NG:29, and a
CDR-L3 comprising the anmino acid sequence of SEQ ID NO:30.

12. The antibody or fragment of claim 10 or claim 11, wherein the VH domain comprises an
amino acid sequence that is at least 90%, at least 95%, at least 99%, or 100% 1dentical to the
sequence of SEQ D NO:66, and wherein the VL domain comprises an amine acid seguence that
15 at least 90%, at least 95%, at least 99%, or 100% identical to the sequence of SEQ ID N(G:67.
13. A humanized antibody or antigen-binding fragment thereof that specifically binds CD8b
and/or CD8ab, wherein the antibody or fragment comprises a heavy chain variable (VH} domam
and a light chain variable (VL) domain; wherein the VH domain comprises a CDR-H1
comprising the amino acid sequence of SEQ ID NG:31, a CDR-H2 comprising the amino acid
sequence of SEQ 1D NO:32, and a CDR-H3 comprising the amimo acid sequence of SEQ ID
N33, and whereimn the VL domam comprises a CDR-L1 comprising the amino acid sequence
of SEQ 1D NG:34, a CDR-L2 comprising the amine acid sequence of SEQ ID NG:3S5, and a
CDR-L3 comprising the amino acid sequence of SE(Q 1D NG:36.

14 A hursanized antibody or antigen-binding fragment thereof that specifically binds CD8b
and/or CD8ab, wherein the antibody or fragment comprises a heavy chain variable (VH) domam
and a light chain variable (VL) domain; wherein the VH domain comprises a CDR-H1
comprising the amino acid sequence of SEQ ID NO:54, a CDR-H2 comprising the aming acid
sequence of SEQ ID N(:52, and a CDR-H3 comprising the amino acid sequence of SEQ ID
N:33; and wherein the VL domain comprises a CDR-L1 comprising the amino acid sequence
of SEC 1D NO:34, a CDR-L2 comprising the amino acid sequence of SEQ ID NG:35, and a
CDR-L3 comprising the amino acid sequence of SEQ 1D NO:36.

15, The antibody or fragment of claim 13 or claim 14, wherein the VH domain comprises an
amino acid sequence that is at least 90%, at least 95%, at least 99%, or 100% identical to the
sequence of SEQ ID NO:68, and wherein the VL domain comprises an amino acid sequence that
15 at least 90%, at least 95%, at least 99%, or 100% identical to the sequence of SEQ 1D N3:69.
16. A human antibody or antigen-binding fragment thereof that specifically binds CD8b
and/or CD8ab, wherein the antibody or fragment comprises a heavy chain variable (VH) domain
and a light chain variable (VL) domain; wherein the VH domain comprises a CDR-H1

comprising the amino acid sequence of SEQ 1D N(G:37, a CDR-H2 comprising the amino acid
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sequence of SEHG 1D NO:38, and a CDR-H3 comprising the aming acid sequence of SEQ ID
NO:39; and wherein the VL domain comprises a CDR-L1 comprising the amino acid sequence
of SEQ 1D NO:40, a CDR-L2Z comprising the aming acid sequence of SEQ ID NOG.41, and a
CDR-L3 comprising the amino acid sequence of SEQ 1D NO:42.

17 A human antibody or antigen-binding fragment thereof that specifically binds CD8b
and/or CD8ab, wherein the antibody or fragment comprises a heavy chain variable (VH) domain
and a light chain variable (VL) domain; wherein the VH domain comprises a CDR-H1
comprising the amino acid sequence of SEQ 1D N(G:55, a CDR-H2 comprising the amino acid
sequence of SEQ D NO:56, and a CDR-H3 comprising the amine acid sequence of SEQ ID
NO:39; and wherein the VL domain comprises a CDR-L1 comprising the amino acid sequence
of SEQ 1D NO:40, a CDR-L2 comprising the amino acid sequence of SEQ ID N(G:41, and a
CDR-L3 comprising the amino acid sequence of SEQ ID NO42.

18. The antibody or fragment of claim 16 or claim 17, wherein the VH domain comprises an
amino acid sequence that 1s at least 90%, at least 95%, at least 99%, or 100% dentical to the
sequence of SEQ 1D NO:70, and wherein the VL domain comprises an amino acid sequence that
1s at least 90%, at least 93%, at least 99%, or 100% identical to the sequence of SEQ 1D NG:71.
19, A human antibody or antigen-binding fragment thereof that specifically binds CD8&b
and/or CD8ab, wherein the antibody or fragment comprises a heavy chain variable (VH) domain
and a light chain variable {VL) domain; wherein the VH domain comprises 3 CDR-H1
comprising the ammo acid sequence of SEQ ID N{: 43, a CDR-H2 comprising the armno acid
sequence of SEQ 1D NO:44, and a CDR-H3 comprising the amimno acid sequence of SEQ 1D
N(:45; and wheremn the VL domain corprises a CDR-L1 comprising the amino acid sequence
of SEQ 1D NO:46, a CDR-L2 comprising the amino acid sequence of SEQ ID N(G:47, and a
CDR-L3 comprising the amino acid sequence of SEQ ID N{:48.

20. A human antibody or antigen-binding fragment thereof that specifically binds CDE8b
and/or CD&ab, wherein the antibody or fragment comprises a heavy chain variable (VH} domain
and a light chain variable (VL) domain; wherein the VH domain comprises a CDR-H1
comprising the aming acid sequence of SE(Q ID N{O:55, a CDR-H2 comprising the amino acid
sequence of SEQ I NO:57, and a CDR-H3 comprising the amino acid sequence of SEQ ID

MN{(3:45; and wherein the VL domain comprises a CDR-L1 comprising the amino acid sequence
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of SEQ 1D NO46, a CDR-L2 comprising the amino acid sequence of SEQ 1D NG:47 and a
CDR-L3 comprising the amino acid sequence of SEQ 1D NO:48.

21 The antibody or fragment of claim 19 or claim 20, wherein the VH domain comprises an
amino acid sequence that is at least 90%, at least 95%, at least 99%, or 100% identical to the
sequence of SEQ 1D NO:72, and wherein the VL domain comprises an amino acid sequence that
is at least 90%, at least 93%, at least 99%, or 100% identical to the sequence of SEQ ID NO:73.
22. A humanized antibody or antigen-binding fragment thereof that specifically binds CD8b
and/or CD8ab, wherein the antibody or fragment comprises a heavy chain variable (VH) domain
and a light chain variable (VL) domain; wherein the VH domamn comprises a CDR-H1
comprising the amino acid sequence of SEQ 1D NG:1, a CDR-HZ comprising the amino acid
sequence of SEQ D NO:2, and 3 CDR-H3 comprising the amino acid sequence of SEQ ID
NQO:3; and whereimn the VL. domain comprises a3 CDR-L1 comprising the amno acid sequence of
SEQ ID NG:4, a CDR-L2 comprising the amuno acid sequence of SEQ ID NG5, and a CDR-13
comprising the amino acid sequence of SEQ 1D NO:6.

23, A humanized antibody or antigen-binding fragment thereof that specifically binds CD8b
and/or CD8ab, wherein the antibody or fragment comprises a heavy chain variable (VH) domain
and a light chain variable (VL) domain; wherein the VH domain comprises a CDR-H1
comprising the amino acid sequence of SEQ ID N(O:49, a CDR-H2 comprising the arino acid
sequence of SEQ 1D NO: 50, and a CDR-H3 comprising the amimo acid sequence of SEQ 1D
NG:3; and wherein the VL domain comprises a CDR-LI comprising the amino acid sequence of
SEQ ID NG:4, a CDR-L2 comprising the amino acid sequence of SEQ ID NGS5, and a CDR-L3
comprising the amino acid sequence of SEQ ID NO:6.

24, A humanized antibody or antigen-binding fragment thereof that specifically binds CD8b
and/or CD&ab, wherein the antibody or fragment comprises a heavy chain variable (VH} domain
and a light chain variable (VL) domain; wherein the VH domain comprises a CDR-H1
comprising the aming acid sequence of SEQ ID NO:177, a CBR-H2 comprising the amino acid
sequence of SEQ 1D NG: 178, and a CDR-H3 comprising the amino acid sequence of SEQ ID
MN(:179; and wherein the VL domain comprises a CDR-L1 comprising the amino acid sequence
of SEQ 1D NG 180, a CDR-L2 comprising the amino acid sequence of SEQ ID NG 181, and a
CDR-L3 comprising the amino acid sequence of SEQ ID N{O: 182
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25. A homanized antibody or antigen-binding fragment thereof that specifically binds CD8b
and/or CD8ab, wherein the antibody or fragment comprises a heavy chain variable (VH) domaimn
and a light chain variable (VL} domain; wherein the VH domain comprises a CDR-H1
comprising the amino acid sequence of SEQ ID NG:183, a CDR-HZ comprising the amino acid
sequence of SEQ 1D NO:184, and a CDR-H3 comprising the amine acid sequence of SEG ID
NO:179; and wherein the VL domain comprises a CDR-L1 comprising the amino acid sequence
of SEQ 1D NO:180, a CDR-L2 compwising the amino acid sequence of SEQ D NO:181, and a
CDR-L3 comprising the amino acid sequence of SEQ 1D NO: 182
26. A humanized antibody or antigen-binding fragment thereof that specifically binds CD8b
and/or CD8ab, wherein the antibody or fragment comprises a heavy chain variable (VH) domain
and a light chain variable (VL) domain;
wherein the VH domain comprises:
a CDR-HI comprising the amino acid sequence of X3 AILS, wherein Xy 15 §, K|
G N R DT or G and wherein Xz 5 Y, L, H, or F (SEQ ID NG:259),
a CDR-H2Z comprising the amino acid sequence of
KXo KaPXaXsXKe XX s Ko Y X 10QKFX G, wherem Xi s Gor H, Xoslor F, Xa s LN, or
MXisGNHSRLoAXBANHS TFEFaY, XsAD oaG XrsTE,
KV, QoA XsisAor T, 2 isNor K, Xiwis Aor Ny aod X is Qor T(SEQ ID
NG:260}, and
a CDR-H3 comprising the anuno acid sequence of X1 XoXaGXaX5LFX6X,
wheren Xi s Dor A0 A GERY KN QL oF, XsisA L P orY, XeisTor
LXsisRA QorS, XensAorDand Xr1s D E) A or S{SEQ ID NG:261); and
wherein the VL domain comprises:
a CDR-LI comprising the anino acid sequence of XiXaSXsXalXs(GXLN,
wherein Xi s Ror G Xos Aor T X s QorE XssE N T S A K D G R or3, Xs
8 Y or§ and Xes1s A or V {SEQ 1D NO:262),
a CDR-L2 comprising the amino acid sequence of GXaXoXELXXs, wherein X 15
AorS X wisT, S B Q orD, XaisN, R A E orH, XaisQor A and Xs1s S or B {(SEQ
10 NO:263), and
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a CDR-L3 comprising the amino acid sequence of QXXX XeXsPWT, wherein
XKiis S, ND QA orE XosT LorS, Xis Y, Lor F o XeisD G T H QA orY,
and X515 A, T, R §, K, or Y {SEQ [D NO:264).

~

27. The antibody of claim 26, wherein the VH domain comprises a CDR-H1 comprising the
amino acid sequence of SEQ 1D NG:225, a CDR-H2 comprising the amine acid sequence of
SEQ 1D NO:226, and a CDR-H3 comprising the aming acid sequence of SEQ 11D NO:227; and
wherein the VL domain comprises a CDR-LI comprising the amino acid sequence of SEQ 1D
NGO:16, a CDR-L2Z comprising the amino acid sequence of SEQ ID NOG:17, and a CDR-L3
comprising the amino acid sequence of SEQ 1D NO:228.

28 The antibody of claim 26, wherein the VH domain comprises a CDR-H1 comprising the
amino acid sequence of SEQ 1D NO:225, a CDR-H2 comprising the amino acid sequence of
SEQ ID NQG:232, and a CDR-H3 comprising the amino acid sequence of SEQ 1D NO:233; and
wherein the VL domain comprises a CDR-L1 comprising the amino acid sequence of SEQ 1D
WNO:234, a CDR-L2 comprising the amino acid sequence of SEQ 1D NO:235, and a CDR-L3
comprising the amino acid sequence of SEQ 1D N(O:236.

29 The antibody of claim 26, wherein the VH domain comprises a CDR-HI comprising the
amino acid sequence of SEQ 1D NO:225, a CDR-H2 comprising the amino acid sequence of
SEQ 1D NG:232, and a CDR-H3 comprising the amono acid sequence of SEQ 113 NO:233; and
wherein the VL domain comprises a CDR-L1 comprising the amino acid sequence of SEQ ID
NO:16, a CDR-L2 comprising the amino acid sequence of SEQ 1D NO:17, and a CDR-L3
comprising the amino acid sequence of SEQ 1D NO:228.

30. The antibody of any one of claims 26-29, wherein the VH domain further comprises a
FW-1 comprising the sequence QVQLVOSGAEVEKEPGISVKVSCKASGGTES (SEQ ID
NO:274), a FW-2 comprising the sequence WYRQAPGQGLEWMG (SEQ 1D NO:275), a FW-3
comprising the sequence RVTITADESTSTAYMELSSLRSEDTAVYYCAR (SEQ ID N(:2763,
and a FW-4 comprising the sequence WGQGTLVTVSS (SEQ 1D NO:277); and wherewn the VL
domain further comprises a FW-1 comprising the sequence DIQMTQSPSSLSASVGDRVTITC
(SEQ 1D NG:289), a FW-2 comprising the sequence WYQQKPGKAPKLLYY (SEQ ID
NO:290), a FW-3 comprising the sequence GVPSRFSGSGSGTDFTLTISSLOPEDFATYYC
(SEQ ID NO:291), and a FW-4 comprising the sequence FGGGTKVEIK (SEQ 1D N(G:292).
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A homanized antibody or antigen-binding fragment thereof that specifically binds CD8b

and/or CD8ab, wherein the antibody or fragment comprises a heavy chain variable (VH) domaimn

and a light chain varable (VL} domain;

32,

wherein the VH domain comprises:

a CDR-H1 comprising the amino acid sequence of GXiXuFX5XsXs, wheremn X is
GY.S,or A 20T S, GR N oHXGsS, TRHEY GuP XsisS, K, G N R,
D, T, or G and X515 Y, L, H, or F(SEQ ID NG:Z65),

a CDR-H2 comprising the anunc acid sequence of X1PXo X3 XaXs, wherein Xi 13
INoMXISGNHSRKRLorAZesANHS TForY, XssA D orG and
Xsis T, E KV, Q, or A{SEQID NO:266), and

a CDR-H3 comprising the amino acid sequence of XX XsGXaXSLEX X,
whereln X118 B or A, X s A GERYKNGL oF, XasA L Por Y, XasTor
LXsisR A QorS, XeisAorD,and X713 D, E, A, or S (SEQ ID NO:267); and

wherein the VL domain comprises:

a CDR-L1 comprising the anuno acid sequence of XiXo8XXaIXsGX6LN,
whereln Xi SRor G X038 A o TLXGsQuE XsENTSAKDGR or(3,Xs
18 Y or S, and Xeis A or V (SEQ ID NO:262),

a CDR-L2 comprising the amino acid sequence of GXaXKzX5LXeXs, wherein Xi 18
Aor8,X:isT, 8 E Qor D, XssN, R A E or H, Xeis Qor A, and X513 8 or D (SEQ
ID N{(:263), and

a CDR-L3 comprising the amino acid sequence of QXiXoXXaXsPWT, wherein
X1is SN D QA o EXois T Lor S, XY, LorF,Xeus DG T E QA oY,
and Xsis A, T, R, S, K, or Y (REQ ID N{O:264),

The antibody of claim 31, wherein the VH domaimn comprises a2 CDR-H1 comprising the

ammno acid sequence of SEQ 1D N(O:238, a CDR-HZ comprising the amino acid sequence of

SEQ D NG:239, and a CDR-H3 comprising the amino acid sequence of SEQ 1D NO:233; and

wherein the VL domam comprises a2 CDR-L1 comprising the aming acid sequence of SEQ ID

N(:16, a CDR-L2 comprising the anuno acid sequence of SEQ 1D NG:17, and 2 CDR-1L3

a
oo N

comprising the amino acid sequence of SEQ 1D NG:228.

The antibody of claim 31, wherein the VH domain comprises 2 CDR-H1 comprising the

amino acid sequence of SEQ 1D N(O:238, a CDR-H2 comprising the amino acid sequence of
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SEQ 1D NG:243, and 3 CDR-H3 comprising the amino acid sequence of SEQ 1D NG:233; and
wherein the VL domain comprises a CDR-L1 comprising the amino acid sequence of SEQ ID
MN(:234, a CDR-L2 comprising the amino acid sequence of SEQ ID N(O:235, and a CDR-L3
comprising the amino acid sequence of SEQ 1D NG:236.

34. The antibody of claim 31, wherein the VH domain comprises a CDR-H1 comprising the
amino acid sequence of SEQ 1D NG:238, a CDR-H2 comprising the amino acid sequence of
SEQ D NG:243, and a CDR-H3 comprising the amino acid sequence of SEQ 1D N(G:233; and
wherein the VL domain comprises a CDR-L1 comprising the amino acid sequence of SEQ 1D
NO:16, a CDR-L2 comprising the amino acid sequence of SEQ 1D N(G:17, and a CDR-L3
comprising the amino acid sequence of SEQ 1D NG:228.

35 The antibody of any one of claims 31-34, wherein the VH domain further comprises a
FW-1 comprising the sequence QVOLVQSGAEVKKPGSSVEVSCKAS (SEGQ D NG:278), a
FW-2 comprising the sequence AISWYRQAPGOGLEWMGGE (SEQ 1D NO:279), a FW-3
comprising the sequence ANYAQKFOQGRVTITADESTSTAYMELSSLRSEDTAVYYCAR
(SEQ ID NO:280), and a FW-4 comprising the sequence WGQGTLVTVSS (SEQ 1D NG:277);
and wherein the VL domain further comprises a FW-1 comprising the sequence
DIOMTQSPSSLSASVGDRVTITC (SEQ 13 NO:289), a FW-2 comprising the sequence
WYOQQEPGKAPKLLIY (SEQ I3 NOG:290), a FW-3 comprising the sequence
GVPSRESGSGSGTDFTLTISSLOPEDFATYYC (SE(Q 1D N(G:291), and a FW-4 comprising
the sequence FGGGTRVEIK (SEQ ID NO:292),

36. The antibody of claim 26 or claim 31, wherein the VH domain comprises an amino acid
sequence that s at least 90%, at least 95%, at least 99%, or 100% identical to the sequence of
SEQ ID NG 245, and wherem the VL domain comprises an amino acid sequence that 1s at least
90%, at least 95%, at least 99%, or 100% identical to the sequence of SEQ 1D NG:246.

37 The antibody of claim 26 or claim 31, wherein the VH domain comprises an amino acid
sequence that is at least 90%, at least 95%, at least 99%, or 100% identical to the sequence of
SEQ ID NO:251, and wherein the VL domain comprises an amino acid sequence that is at least
90%, at least 95%, at least 99%, or 100% identical to the sequence of SEQ ID NG:252;
optionally wherein the VH domain comprises the aming acid sequence of SEQ ID NO:251, and

the VL domain comprises the amino acid sequence of SEQ 1D NG:252.
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38. The antibody of claim 26 or claim 31, wherein the VH domain comprises an amino acid
sequence that is at least 90%, at least 95%, at least 99%, or 100% identical to the sequence of
SEQ 1D NG:253; and wherein the VL domain comprises an amino acid sequence that 1s at least
90%, at least 95%, at least 99%, or 100% identical to the sequence of SEQ ID NO:254.
39. A humanized antibody or antigen-binding fragment thereof that specifically binds CD8b
and/or CD8ab, wherein the antibody or fragment comprises a heavy chain variable (VH) domain
and a light chain variable (VL) domain;

wherein the VH domain comprises:

a CDR-H1 comprising the amino acid sequence of Xy YXuMS, wherein Xy 18 §, B,
H A orQand Xois A, G, or T(SEQ ID NO:268),

a CDR-HZ comprising the amino acid sequence of
DEGRDGEX KT YADSVKG, wheren X s T, N, S, O E H R or A, Xo s Y, W, F,
ot H, Xa 5 A, S, QE, or T, XeisGorE, XsisSorand Xe 18 A or G(SEQID
N:269), and

a CDR-H3 comprising the aroino acid sequence of X3 XaYXaWXsXe AX7D X,
whereln X118 Sor A, X s N H A DL Q. YV, or R X518 AN, S, or G, Xus A, V, R,
EorS, XssDoS, XisDNQES Tol XrsL, FooMand XsisL Y, or V
(SEQ ID NO:270); and

wherein the VL domain comprises:

a CDR-L1 comprising the amino acid sequence of RASQSVSSNLA (SEQ 1D
NO:40},

a CDR-L2 comprising the ammno acid sequence of GASSRAT (SEQ ID N(O:41),
and

a CDR-L3 comprising the amino acid sequence of QQYGSSPPVT (SEQ 1D
NG:42).

40. The antibody of claim 39, wherein the VH domaimn comprises 2 CDR-HI comprising the
ammo acid sequence of SEQ 1D N(O:229, a CBR-H2 comprising the amino acid sequence of
SEQ 1D NG:230, and 3 CDR-H3 comprising the amino acid sequence of SEQ 1D NG:231.

41 The antibody of claim 39, wherein the VH domain comprises a CDR-H1 comprising the
amino acid sequence of SEQ 1D NG:229, a CDR-H2 comprising the aming acid sequence of

SEQ ID NC:237, and a CDR-H3 comprising the aming acid sequence of SEQ ID N(O.231.
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42. The antibody of any one of claims 39-41, wherein the VH domain further comprises a
FW-1 comprising the sequence EVQLYVESGGGLVQPGGSLRLSCAASGHFTYS (SEQ ID
N{:281}, a FW-2 comprising the sequence WYRQAPGKGLEWVS (S8EQ 1D N(G:282), a FW-3
comprising the sequence RFTISRDNAKNSLYLOMNSLRAEDTAVYYCAR(SEQ ID
N(:283), and a FW-4 comprising the sequence WGQGTMVTVSS (SEQ ID NO:284) or
WGOQGTLYTVES (SEQ 1D NO:285); and wherein the VL domain further comprises a FW-1
comprising the sequence EFVLTQSPGTLSLSPGERATLUSC (SEQ D NO:293), a FW-2
comprising the sequence WYQOQKPGQAPRLLIY (SEQ D NO:294), a FW-3 comprising the
sequence GIPDRFSGSGSGTDFTLTISRLEPEDFAVYYC (SEQ ID NO:295), and a FW-4
comprising the sequence FGQGTRVEIK (SEQ D NO:296).
43. A humanized antibody or antigen-binding fragment thereof that specifically binds CD8b
and/or CD8ab, wherein the antibody or fragment comprises a heavy chain variable (VH) domain
and a light chain vanable (VL) domam;
wherein the VH domain comprises:
a CDR-HI comprising the armino acid sequence of GFTFX Y, wherein Xi 18 8,
DE QS orAand Xois S, 13 E, A, or Q(SEQ 1D NG:271),
a CDR-H2 comprising the arnino acid sequence of X3XXaGXaXs, wherein Xi 15
THNSGEHRaA X sY WFoH XA 8 QE o T XiisGor E, and Xs
18 S or I {SEQ D N(:272)}, and
a CDR-H3 comprising the amino acid sequence of XiXoXa Y XaWXsXKe AX DX,
wheren X1 s Sor A, 20N H A DL QG Y, or R Xais A NS, or G Xas AV, R,
B oorS, XsisDor S, XD N QES ToorL,Xsusl, ForMand Xss LY, or V
(SEQ 1D NG:273); and
wherein the VL domain comprises:
a CDR-L1 comprsing the amino acid sequence of RASQSVSSNLA (SEQ ID
NC40),
a CDR-L2 comprising the amino acid sequence of GASSRAT (SEQ 1D NG:41),
and
a CDR-L3 comprising the amino acid sequence of QQYGSSPPVT (SEQ ID
N(»423.
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44, The antibody of claim 43, wherein the VH domain comprises 2 CDR-H1 comprising the
amino acid sequence of SEQ ID N(G:240, a CDR-H2 comprising the amino acid sequence of
SEQ 1D NG:241, and a CDR-H3 comprising the amino acid sequence of SEQ 1D N(:242.

45. The antibody of claim 43, wherein the VH domain comprises a CDR-H1 comprising the
amino acid sequence of SEQ 1D NO:240, a CDR-H2 comprising the amino acid sequence of
SEQ 1D NQO:244, and a CDR-H3 comprising the amino acid sequence of SEQ 1D NO:242.

46. The antibody of any one of claims 43-45, wherein the VH domain further comprises a
FW-1 comprising the sequence EVQLVESGGGLVOPGGSLRLSCAAS (SEQ ID NO:286), 2
FW-2 comprising the sequence AMSWVROAPGKGLEWVSEM (SEQ D NO:287), a FW-3
comprising the sequence TAYADSVKGRFTISRDNAKNSEYLOMNSLRAEDTAVYYCAR
(SEQ 1D N(:288), and a FW-4 comprising the sequence WGQGTMVTVSES (SEGQ ID NO:284)
or WGQGTLVTVSS (SEQ 1D NG:285); and wherein the VL domain further comprises a FW-1
comprising the sequence EIVLTQSPGTLSLSPGERATLSC (SEQ ID NO:293), a FW-2
comprising the sequence WYQOKPGQAPRLLIY (REQ ID NQO:294), a FW-3 comprising the
sequence GIPDRFSGSGSGTDFTLTISRLEPEDFAVYYC (SEQ TD NG:295), and a FW-4
comprising the sequence FGOGTKVEIK (SEQ ID N(O:296).

47. The antibody of claim 39 or claim 43, wherein the VH domain comprises an anuno acid
sequence that s at least 90%, at least 95%, at least 99%, or 100% identical to the sequence of
SEQ ID NG:247, and wherem the VL domain comprises an amino acid sequence that is at least
90%, at least 95%, at least 99%, or 100% identical to the sequence of SEQ 1D N(O:248.

48, The antibody of claim 39 or claim 43, wherein the VH domain comprises an amino acid
sequence that s at least 90%, at least 95%, at least 99%, or 100% identical to the sequence of
SEQ ID NG:249, and wheremn the VL domamn comprises an amino acid sequence that 1s at least
90%, at least 95%, at least 99%, or 100% identical to the sequence of SEQ 1D NG:250;
optionally wherein the VH domain comprises the aming acid sequence of SEQ ID NO:249, and
the VL domain comprises the amino acid sequence of SEQ 1D N(G:250.

49 The antibody of claim 39 or claim 43, wherein the VH domain comprises an amino acid
sequence that is at least 90%, at least 95%, at least 99%, or 100% identical to the sequence of
SEQ 1D NO:255; and wherein the VL domain comprises an amino acid sequence that is at least

90%, at least 95%, at least 99%, or 100% identical to the sequence of SEQ 1D NG:256.
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50. The antibody of claim 39 or claim 43, wherein the VH domain comprises an amino acid
sequence that 1s at least 90%, at least 95%, at least 99%, or 100% identical to the sequence of
SEQ 1D NG:257; and wherein the VL domain comprises an aming acid sequence that 1s at least

90%, at least 95%, at least 99%, or 100% identical to the sequence of SEQ ID NO:258.

51 The antibody of any one of claims 1-50, wherein the antibody is a multispecific antibody.
sz The antibody of claim 31, wherein the antibody 1s a bispecific antibody.
53. A fusion protein, comprising:

(a} a first motety comprising the antibody or fragment according to any one of claims 1-
52; and
{(b) a second moiety comprising a cytokine, chemokine, or growth factor;

wherein the first moiety is fused to the second moiety directly or via a linker.

34, A fysion protein, comprising;

{(a) a first moiety comprising a human or humanized antibody or antigen-binding
fragment thereof that specifically binds CD8b and/or CD8ab, wherein the antibody or
fragment comprises a heavy chain variable (VH) domain and a light chain variable (VL)
domamn, wherein:

the VH domain comprises a CDR-H1 comprising the amino acid sequence of
SEQ ID NO:13, a CDR-H2 comprising the amino acid sequence of SEQ D NO:14, and a
CDR-H3 comprising the aming acid sequence of SEQ 1D NG 15; and wherein the VL
domain comprises a CDR-L1 comprising the amino acid sequence of SEQIDNG:16, a
CDR-L2 comprising the aminoe acid sequence of SEQ 1D NO:17, and 3 CDR-L3
comprising the amino acid sequence of SEQ 1D NG 18,

the VH domain comprises a CDR-H1 comprising the amino acid sequence of
SEQ ID NO:19, a CDR-H2Z comprising the amino acid sequence of SEQ 1D NO:20, and a
CDR-H3 comprising the amino acid sequence of SEQ 1D NO:21; and wherein the VL
domain comprises a CDR-L1 comprising the amino acid sequence of SEQ ID N(G:22, a
CDR-L2 comprising the aminoe acid sequence of SEQ 1D NOG:23, and 3 CDR-L3
comprising the amino acid sequence of SEQ 11 NG 24;

the VH domain comprises a CDR-H1 comprising the aming acid sequence of
SEG ID NO:25, a CDR-H2Z comprising the amino acid sequence of SEQ D NO:26, and a
CDR-H3 comprising the amino acid sequence of SEQ 1D NO:27,; and wherein the VL
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domain comprises a CDR-L1 comprising the aming acid sequence of SEQ 1D NO:28, a
CDR-L2 comprising the amino acid sequence of SEQ 1D NO:29, and a CDR-L3
comprising the amino acid sequence of SEQ 1D NG:30;

the VH domain comprises a CDR-H1 comprising the amino acid sequence of
SEQ ID NO:31, a CDR-H2 comprising the anuno acid sequence of SEQ 1D NO:32 anda
CDR-H3 comprising the amino acid sequence of SEQ 1D NO:33; and wherein the VL
domain comprises a CDR-L1 comprising the amino acid sequence of SEQ D NQO:34, a
CDR-L2 comprising the anino acid sequence of SEQ 1D NG:35, and a CDR-L3
comprising the amino acid sequence of SEQ 1D NO:36;

the VH domain comprises a CDR-HT comprising the aming acid sequence of
SEG ID NO:37, a CDR-H2 comprising the amino acid sequence of SEQ D NO:38, and a
CDR-H3 comprising the amino acid sequence of SEQ 1D NO:39; and wherein the VL
domain comprises a CDR-L1 comprising the amino acid sequence of SEQ 1D NG:40, a
CDR-1L2 comprising the amino acid sequence of SEQ ID N(:41, and a CDR-L3
comprising the aroino acid sequence of SEQ 1D N(O:42;

the VH domain comprises a CDR-HI comprising the amino acid sequence of
SE(Q D NG:43, a CDR-H2 comprising the amino acid sequence of SEQ ID NO:44, and a
CDR-H3 comprising the amino acid sequence of 8EQ ID NO:45; and wherein the VL
domain comprises a CDR-L1 comprising the amino acid sequence of SEQ ID N(3:46, a
CDR-L2 comprising the amino acid sequence of SEQ ID NG:47, and a CDR-L3
comprising the amino acid sequence of SEQ 1D N(O:4§;

the VH domain comprises a CDR-HI comprising the amino acid sequence of
SEQ 1D NG 1, a CDR-H2 comprising the amino acid sequence of SEQ ID N2, and a
CDR-H3 comprising the amino acid sequence of SEQ 1D NG:3; and wherein the VL
domain comprises 3 CDR-L1 comprising the amino acid sequence of SEQ ID NG 4, a
CDR-L2 comprising the aming acid sequence of SEQ ID NGS5, and a CDR-L3
comprising the amino acid sequence of SEQ ID NG:6;

the VH domain comprises a CDR-H1 comprising the amino acid sequence of
SEQ 1D NO:177, a CDR-HZ comprising the amino acid sequence of SEQ ID NO:178,
and a CDR-H3 comprising the amino acid sequence of SEQ 1D NO:179; and wherein the

VL domain comprises a CDR-L1 comprising the amino acid sequence of SEQ ID
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N:180, a CDR-L2 comprising the amine acid sequence of SEQ D NO: 181, and a CDR-
L3 comprising the amino acid sequence of SEQ 1D NO:182;

the VH domain comprises a CDR-H1 comprising the amino acid sequence of
SEQ 1D NO:225, a CDR-HZ comprising the amino acid sequence of SEQ ID N(O:226,
and a CDR-H3 comprising the amino acid sequence of SEQ 1D NO:227; and wherein the
VL domain comprises a CDR-L1 comprising the amino acid sequence of SEQ {D NO:16,
a CDR-L2Z conywising the amino acid sequence of SEQ D NO:17, and a CDR-L3
comprising the amino acid sequence of SEQ 1D NG 228;

the VH domain comprises a CDR-H1 comprising the amino acid sequence of
SEQ 1D NO:229, a CDR-H2 comprising the amino acid sequence of SEQ 1D NO:230,
and a CDR-H3 comprising the amino acid sequence of SEQ D NO:231; and wherein the
VL domain comprises a CDR-L1 comprising the amino acid sequence of SEQ 1D NO:40,
a CDR-L2 comprising the amino acid sequence of SEQ ID NG 41, and a CDR-L3
comprising the amino acid sequence of SEQ 1D NG:42;

the VH domam comprises a CDR-H1 comprising the amino acid sequence of
SEQ ID NO:225, a CDR-H2 coroprising the amwno acid sequence of SEQ I3 NO:232,
and a CDR-H3 comprising the armino acid sequence of SEQ 1D N{:233; and wherein the
V1L domain comprises a CDR-L1 comprising the amimno acid sequence of SEQ ID
NG:234, a CDR-L2 comprising the amino acid sequence of SEQ 1D NG:235, and a CDR-
L3 comprising the amino acid sequence of SEQ 1D NO:23¢6;

the VH domain comprises a CDR-H1 comprising the amino acid sequence of
SEQ ID NO:225, 3 CDR-HZ compnising the amino acid sequence of SEQ 1D NO:232,
and a CDR-H3 comprising the amino acid sequence of SEQ ID N{:233; and wherein the
VL domain comprises a COR-L1 comprising the anuno acid sequence of SEQ 1D NO:16,
a CDR-L2 comprising the amino acid sequence of SEQ ID N(:17, and a CDR-L3
comprising the amino acid sequence of SEQ 1D NO:228; or

the VH domain comprises a CDR-H1 comprising the amino acid sequence of
SEG ID NO:229, a CDR-H2 comprising the amino acid sequence of SEQ 1D N(G:237,
and a CDR-H3 comprising the amino acid sequence of 8EQ D N(:231; and wherein the

VL domain comprises a CDR-L1 comprising the amino acid sequence of SEQ 1D NG:40,
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a CDR-LZ comprising the amino acid sequence of SEQ 1D NO:41, and a CER-L3
comprising the amino acid sequence of SEQ 1D N(G-42; and
(b} a second moiety comprising a cytokine, chemokine, or growth factor;

wherein the first moiety is fused to the second moiety directly or via a linker.

A fusion protein, comprising:
{3} a first moiety comprising a human or humanized antibody or antigen-binding
fragment thereof that specifically binds CD8b and/or CD8ab, wherein the antibody or
fragment comprises a heavy chain variable (VH)} domain and a light chain variable (VL)
domain, wheretn:

the VH domain comprises a CDR-HI comprising the aming acid sequence of
SEQ ID NO:S1, a CDR-H2 comprising the amino acid sequence of SEQ D NO:52 and a
CDR-H3 comprising the amino acid sequence of SEQ 1D NO:15; and wherein the VL
domain comprises a CDR-L1 comprising the amino acid sequence of SEQ D NO:!16, a
CDR-L2 comprising the amino acid sequence of SEQ 1D NG:17, and a CDR-L3
comprising the amino acid sequence of SEQ 1D NQO:18;

the VH domain comprises a CDR-HI comprising the amino acid sequence of
SEQ ID NG:S3, a CDR-H2 comprising the amino acid sequence of SEQ ID N(O:532 and a
CDR-H3 comprising the amino acid sequence of SEQ 1D NG:21; and wherein the VL
domain comprises a CDR-L1 comprising the amno acid sequence of SEQ ID NO:22, a
CDR-1.2 comprising the amino actd sequence of SEQ ID NG:23, and a CDR-L3
comprising the amino acid sequence of SEQ 1D N(O:24;

the VH domain comprises a CBR-H1 comprising the anino acid sequence of
SEQ 1D NG:49, a CDR-H2 comprising the amino acid sequence of SEQ ID N(:52, and a
CDR-H3 comprising the amino acid sequence of SEQ 1D NO:27; and wherein the VL
domain comprises a CDR-L1 comprising the amino acid sequence of SEQ ID N(G:28, a
CDR-L2 comprising the amino acid sequence of SEQ ID NG:29, and a CDR-L3
comprising the ammo acid sequence of SEQ 1D NG:3¢;

the VH domain comprises a COR-H1 comprising the amino acid sequence of
SEQ 1D NO:54, a CDR-H2 comprising the amino acid sequence of SEQ ID NO:52 and a
CDR-H3 comprising the amino acid sequence of SEQ 1D NG:33; and wherein the VL

domain comprises a CDR-L1 comprising the amino acid sequence of SEQ ID NG:34, a
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CDR-L2 comprising the amino acid sequence of SEQ 1D NO:35 and a CDR-L3
comprising the amino acid sequence of SEQ ID NG:36;

the VH domain comprises a CDR-H1 comprising the amino acid sequence of
SEQ 1 NO:55, a CDR-H2 comprising the aming acid sequence of SEQ [D NO:56, and a
CDR-H3 comprising the amino acid sequence of SEQ 1D N(O:39; and wherein the VL
domain comprises a CDR-L1 comprising the amino acid sequence of SEQ ID N(:40, a
CDR-L2 comprising the amino acid sequence of SEQ 1D NQO:41, and a CDR-L3
comprising the amino acid sequence of SEQ 1D NG:42;

the VH domain comprises a CDR-H1 comprising the amino acid sequence of
SEQ 1D NO:55, a CDR-H2 comprising the amino acid sequence of SEQ D NO:57, and a
CDR-H3 comprising the amino acid sequence of SEQ 1D NG4S, and wherein the VL
domain comprises a CDR-L1 comprising the amino acid sequence of SEQID NG:46, a
CDR-L2 comprising the amino acid sequence of SEQ 1D NO:47, and a CDR-L3
comprising the amino acid sequence of SEQ 1D NG 48,

the VH domam comprises a CDR-H1 comprising the amino acid sequence of
SEQ ID NO:49, a CDR-H2 comprising the amino acid sequence of SEQ ID NO:S0, and a
CDR-H3 comprising the amino acid sequence of SEQ ID NG:3; and wherein the VL
domain comprises a CDR-L1 comprising the amino acid sequence of SEQ IDNG4, a
CDR-L2 comprising the amino acid sequence of 8EQ 1D NG:5, and a CDR-1L3
comprising the amino acid sequence of SEQ 1D NG:6;

the VH domain comprises a CDR-H1 comprising the amino acid sequence of
SEQ ID NO:183, 3 CDR-HZ compnising the amino acid sequence of SEQ 1D NO:184,
and a CDR-H3 comprising the amino acid sequence of SEQ ID N{:179; and wherein the
VL domain comprises a CDR-L1 comprising the amino acid sequence of SEQ 1D
NO: 186, a CDR-LZ comprising the amino acid sequence of SEQ 1D NO: 181, and a CDR-
L3 comprising the anuno acid sequence of SEQ 1D NG:182;

the VH domain comprises a CDR-H1 comprising the amino acid sequence of
SEG ID NO:238, a CDR-H2 comprising the amino acid sequence of SEQ 1D N(:239,
and a CDR-H3 comprising the amino acid sequence of 8EQ D N(:233; and wherein the

VL domain comprises a CDR-L1 comprising the amino acid sequence of SEQ 1D NG:16,
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a CDR-LZ comprising the amino acid sequence of SEQ 1D NO:17, and a CER-L3
comprising the amino acid sequence of SEQ ID N(:228;

the VH domain comprises a CDR-H1 comprising the amino acid sequence of
SEQ 1 NO:240, a CDR-HZ comprising the amino acid sequence of SEQ ID NO:241,
and a CDR-H3 comprising the amino acid sequence of SEQ 1D NO:242; and wherein the
VL domain comprises a CDR-L1 comprising the amino acid sequence of SEQ D NO:40,
a CDR-L2Z conywising the amino acid sequence of SEQ D NO:41, and a CDR-L3
comprising the amino acid sequence of SEQ 1D NG:42;

the VH domain comprises a CDR-H1 comprising the amino acid sequence of
SEQ 1D NO:238, a CDR-H2 comprising the amino acid sequence of SEQ 1D NQO:243,
and a CDR-H3 comprising the amino acid sequence of SEQ 1D NO:233; and wherein the
VL domain comprises a CDR-L1 comprising the amino acid sequence of SEQ 1D
NGO:234, a CDR-L2 comprising the amino acid sequence of SEQ 1D NO:235, and a CDR-
L3 comprising the amino acid sequence of SEGQ 1D NO:236;

the VH domam comprises a CDR-H1 comprising the amino acid sequence of
SEQ ID NO:238, a CDR-H2 coroprising the amwno acid sequence of SEQ I3 NO:243,
and a CDR-H3 comprising the armino acid sequence of SEQ 1D N{:233; and wherein the
V1L domain comprises a CDR-L1 comprising the amimno acid sequence of SEQ 1D NGO 16,
a CDR-L2 comprising the amine acid sequence of SEQ ID N(O:17, and a CDR-L3
comprising the amino acid sequence of SEQ 1D NG:228; or

the VH domain comprises a CDR-H1 comprising the amino acid sequence of
SEQ ID NO:240, 3 CDR-HZ2 compnising the amino acid sequence of SEQ 1D NO:244,
and a CDR-H3 comprising the amino acid sequence of SEQ ID N{:242; and wherein the
VL domain comprises a COR-L1 comprising the anuno acid sequence of SEQ 1D NO:40,
a CDR-L2 comprising the amino acid sequence of SEQ ID N(:41, and a CDR-L3
comprising the amino acid sequence of SEQ 1D N(O:42; and
{b} a second motety comprising a cytokine, chemokine, or growth factor;

wherein the first moiety is fused to the second moiety directly or via a linker.

36. The fusion protein of any one of claims 53-35, wherein the second moiety induces

activation of CD&+ T cells.
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57 The fusion protein of claim 56, wherein the fusion protein induces activation of cells
expressing a human CD8&ab heterodimer with at feast 10-fold higher potency than activation of
cells expressing a human CD8aa homodimer.
5&. The fusion protein of claim 56, wherein the fusion protein induces activation of CD8+ T
cells with at least 10-fold higher potency than activation of NK cells.
59. The fusion protein of claim 57 or claim 58, wherein potency of activation 1s measured by
ECS50, as assessed by cell proliferation.
60. The fusion protein of any one of claims 53-39, wherein the first moiety comprises two
anttbody heavy chain polypeptides comprising a structure according to formula [1], from N-
ternunus to C-terminus:

VH-CHI-hinge-CH2Z-CH3 I
and two antibody light chain polypeptides comprising a structure according to formula {11}, from
N-termunus to C-terminus:

VL-CL [Ij
wherein VH s the VH domain, wherein CH1 15 an antibody CH1 domain, wherein hinge is an
antibody hinge domain, wherein CH2-CH3 15 an anttbody Fe domain, wherein VL 1s the VL
domain, and wherein CL is an antibody counstant light chain domain; and
wheretn the N-terminus of the second motety 13 fused to the C-terminus of one of the two CH3

domains.

61. The fusion protein of any one of claims 53-39, wherein the first moiety comprises a first
anttbody heavy cham polypeptide comprising a structure according to formula {1, from N-
terminus to C-terminus

VH-CH1-hinge-CH2-CH3 [,
an antibody hight chain polypeptide comprising a structure according to formuda [H], from N-
terminus to C-terminas:

V1-CL [T},
and a second antibody heavy cham polypeptide comprising a structure according to formula [HI],
from N-ternminus to C-terminus:

hinge-CHZ-CH3 {1,
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wherein VH s the VH domain, wherein CH1 15 an antibody CH1 domain, wherein hinge 1s an
antibody hinge domain, wherein CH2-CH3 is an antibody Fc domain, wherein VL is the VL
domain, and wherein CL 1s an antibody constant light chain domain; and

wherein the N-terminus of the second moiety s fused to the C-terminus of the CH3 domain of

the second antibody heavy chain polypeptide.

62. The fusion protein of any one of claims 53-39, wherein the first moiety comprises a first
antibody heavy chain polypeptide comprising a structure according to formula {1}, from N-
terminus to C-terminus:

VH-CH1-hinge-CHZ-CH3 R
an antibody light chain polypeptide comprising a structure according to formula [IF], from N-
termnus to C-terminus,

VL-CL [,
and a second antibody heavy chain polypeptide comprising a structure according to formula [Hi],
from N-terminus to C-terminus:

hinge-CH2-CH3 [T},
wherein VH is the VH domam, wherein CHI 15 an antibody CH1 domain, wherein hinge 13 an
anttbody hinge domam, wherein CH2-CH3 is an antibody Fo domain, wherein VL is the VL
domain, and wherein CL 1s an antibody constant light chain domain; and
wherein the C-terminus of the second motety 15 fused to the N-terminus of the hinge domain of

the second antibody heavy chain polypeptide.

63. The fusion protein of any one of claims 53-59, wherein the furst motety comprises a first
antibody heavy chain polypeptide comprising a structure according to formula {1}, from N-
terminus to C-terminus:

VH-CH1-hinge-CH2-CH3 [
an antibody light chain polypeptide comprising a structure according to formula [IE], from N-
terminus to C-terminus;

VL-CL [T},
and a second antibody heavy chain polypeptide comprising a structure according to formula [HI],
from Neterpunus to C-terminus:

hinge-CH2-CH3 [,
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wherein VH s the VH domain, wherein CH1 15 an antibody CH1 domain, wherein hinge 1s an
antibody hinge domain, wherein CH2-CH3 is an antibody Fc domain, wherein VL is the VL
domain, and wherein CL 1s an antibody constant light chain domain; and

wherein the N-terminus of the second moiety s fused to the C-terminus of the CH3 domain of

the first antibody heavy chain polypeptide.

64. The fusion protein of claim 60, wherein:

the VH domain of both antibody heavy chain polypeptides comprises a CDR-H1
comprising the amino acid sequence of SEQ 1D N(G:13, a CDR-HZ comprising the amino
acid sequence of SEQ 1D NO: 14, and a CDR-H3 comprising the anune acid sequence of
SEQ 1D NO:15; and wherem the VL domain of both antibody light chain polypeptides
comprises a CDR-L1 comprising the amino acid sequence of SEQ D NO:16, a CDR-L2
comprising the amine acid sequence of SEQ ID NO:17, and a CDR-L3 comprising the
amino acid sequence of SEQ 1D NG:1§;

the VH domain of both antibody heavy chain polypeptides comprises a CDR-H1
comprising the amino acid sequence of SEQ 1D NO:19, a CDR-H2 comprising the amino
acid sequence of SEQ ID NQO:20, and a CDR-H3 comprising the amino acid sequence of
SEQ ID NG:21; and wheremn the VL domamn of both antibody light chamn polypeptides
comprises a CDR-L1 comprising the amino acid sequence of SEQ 1D NO:22, a CDR-L2
comprising the armno acid sequence of SEQ ID NO:23, and a CDR-L3 comprising the
amino acid sequence of SEQ 1D NO:24;

the VH domain of both antibody heavy chain polypeptides comprises a CDR-H1
comprising the amino acid sequence of SEQ ID NG:25, a CDR-H2 comprising the amino
acid sequence of SEQ 1D NG:26, and a CDR-H3 comprising the anino acid sequence of
SEQ ID NO:27; and wherein the VL domain of both antibody light chain polypeptides
comprises a COR-L1 comprising the amino acid sequence of SEQ 1D NO.28, a CDR-L2
comprising the amino acid sequence of SEQ 1D NG:29, and a CDBR-L3 comprising the
amino acid sequence of SEQ 1D N30,

the VH domain of both antibody heavy chain polypeptides comprises a CDR-H1
comprising the amino acid sequence of SEQ ID N(G:31, a CDR-HZ comprising the amino
acid sequence of SEQ ID N(O:3Z, and a CDR-H3 comprising the anuno acid sequence of

SEQ 1D NO:33; and wherein the VL domain of both anitbody light chain polypeptides

E
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comprises a {UDR-L1 comprising the amino acid sequence of SEQ 1D NO:34, a CDR-L2
comprising the amino acid sequence of SEQ ID N(G:35, and a CDR-L3 comprising the
amino acid sequence of SEQ 1D NG:36;

the VH domain of both antibody heavy chain polypeptides comprises a CDR-H1
comprising the amino acid sequence of SEQ 1D NO:37, a CDR-H2 comprising the aming
acid sequence of SEQ D NO:38, and a CDR-H3 comprising the amino acid sequence of
SEQ ID NO:39; and wherein the VL domain of both antibody light chain polypeptides
comprises a CDR-L1 comprising the amino acid sequence of SEQ ID NO:40, a CDR-L2
comprising the amino acid sequence of SEQ 1D NO:41, and a CDR-L3 comprising the
aming acid sequence of SEQ D NO:42;

the VH domain of both antibody heavy chain polypeptides comprises a CDR-H1
comprising the anuno acid sequence of SEQ 1D NG:43, a CDR-H2 comprising the amino
acid sequence of SEQ 1D NG44, and a CDR-H3 comprising the amino acid sequence of
SEQ ID NO:45; and wherein the VL. domaim of both antibody light chain polypeptides
comprises a CDR-L1 comprising the amino acid sequence of SEQ 1D N(O:46, a CDR-L2
comprising the amino acid sequence of SEQ 1D NG:47, and a CDOR-L3 comprising the
amino acid sequence of SEQ 1D N(:48;

the VH domain of both antibody heavy chain polypeptides coraprises a CDR-HI
comprising the amino acid sequence of SEQ ID NO:1, a CBR-HZ comprising the amino
acid sequence of SEQ ID N2, and a CDR-H3 comprising the amino acid sequence of
SEQ 1D NG:3; and wherem the VL domain of both antibody bight chamn polypeptides
comprises a CDR-L1T comprising the amino acid sequence of SEQ 1D NO:4, a CDR-L2
comprising the amino acid sequence of SEQ 1D NO:3, and a CDR-L3 comprising the
amino acid sequence of SEQ I NG:6;

the VH domain of both antibody heavy chain polypeptides comprises a CDR-H1
comprising the amino acid sequence of SEQ 1D NG: 177, a CDR-H2 comprising the
aming acid sequence of SEQ ID N(:178, and a CDR-H3 comprising the aming acid
sequence of SEQ 1D NO:179; and wherein the VL domain of both antibody light chain
polypeptides comprises a CDR-L1 comprising the amino acid sequence of SEQ 1D
N3:180, a CDR-L2 comprising the aming acid sequence of SEQ ID NO: 181, and a CDR-

L3 comprising the amino acid sequence of SEQ 1D NQO:182;
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the VH domain of both antibody heavy chain polypeptides comprises a CDR-H1
comprising the amino acid sequence of SEQ ID N(:225, a CDR-H2 comprising the
amino acid sequence of SEQ 1D N(G:226, and a CDR-H3 comprising the anmuno acid
sequence of SEQ 1D NO:227; and wherein the VL domain of both antibedy light chain
polypeptides comprises a CDR-L1 comprising the amino acid sequence of SEQ ID
NO:16, a CDR-LZ comprising the amino acid sequence of SEQ 1D NO:17, and a CDR-
1.3 comprising the amino acid sequence of SEQ 1D N(G:228;

the VH domain of both antibody heavy chain polypeptides comprises a CDR-H1
comprising the amino acid sequence of SEQ 1D NO:229, a CDR-H2 comprising the
aming acid sequence of SEQ D N(G:230, and a CDR-H3 comprising the amino acid
sequence of SEQ 1D NO:231; and wherein the VL domain of both antibody light chain
polypeptides comprises a CDR-LI comprising the anuno acid sequence of SEQ ID
NG:40, a CDR-L2 comprising the amino acid sequence of SEQ D NG:41, and a CDR-
L3 comprising the amino acid sequence of SEQ 1D NO:42;

the VH domain of both antibody heavy chain polypeptides comprises a CDR-H1
comprising the anuno acid sequence of SEQ 1D NG:22S, a CDR-H2 comprising the
amino acid sequence of SEQ ID N(G:232, and a CDR-H3 comprising the amino acid
sequence of SEQ 1D NO:233; and wherein the VI domain of both antibody hight chan
polypeptides comprises a CDR-L1 comprising the amino acid sequence of SEQ 1D
N(:234, a CDR-1L.2 comprising the amine acid sequence of SEQ ID N(»:235, and a CDR-
L3 comprising the aming acid sequence of SEQ 1D N(:236;

the VH domain of both antibody heavy chain polypeptides comprises a CDR-H1
comprising the amino acid sequence of SEQ ID N(:223, a CDR-H2 comprising the
amino acid sequence of SEQ I3 NG:232, and 3 CDR-H3 comprising the anmino acid
sequence of SEQ 1D NG:233; and wherein the VL domain of both antibody light chain
polypeptides comprises a CDR-L1 comprising the aming acid sequence of SEQ ID
NO:16, a CDR-L2 comprising the amino acid sequence of SEQ 1 NG:17, and a CDR-
L3 comprising the amino acid sequence of SEQ 1D NG:22%; or

the VH domain of both antibody heavy chain polypeptides comprises a CDR-H1
comprising the amino acid sequence of SEQ 10 NO:229, a CDR-H2 comprising the

aming acid sequence of SEQ 1D NO:237, and a CDR-H3 comprising the amino acid
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sequence of SEQ 1D NO:231; and wherein the VL domain of both antibody light chain
polypeptides comprises a CDR-L1 comprising the amino acid sequence of SEQ 1D
N340, a CDR-L2 comprising the aming acid sequence of SEQ ID NO:41, and a CDR-
L3 comprising the amino acid sequence of SEQ 1D N(G:42.

The fusion protein of claim 60, wherein:

the VH domain of both antibody heavy chain polypeptides comprises a CDR-H1
comprising the amino acid sequence of SEQ 1D NO:51, a CDR-H2 comprising the amino
acid sequence of SEQ 1D NO:52, and a CDR-H3 comprising the amino acid sequence of
SEQ ID NO:1S; and wherein the VL domain of both antibody light chain polypeptides
comprises a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 16, a CDR-L2
comprising the amino acid sequence of SEQ 1D NO:17, and a CDR-L3 comprising the
aming acid sequence of SEQ D NO:18§;

the VH domain of both antibody heavy chain polypeptides comprises a CDR-H1
comprising the amine acid sequence of SEQ ID NO:53, a CDR-HZ comprising the amino
acid sequence of SEQ ID NG:SZ, and a CDR-H3 comprising the amino acid sequence of
SEQ ID NO:21; and wherem the VL domain of both antibody light chain polypeptides
comprises a CDR-L1 comprising the amine acid sequence of SEQ ID NO:22, a CDR-LZ
comprising the anuno acid sequence of SEQ ID NG:23, and a CDOR-L3 comprising the
amino acid sequence of SEQ 1D N(G:24;

the VH domain of both antibody heavy chain polypeptides coraprises a CDR-HI
comprising the amine acid sequence of SEQ 1D N(Q:49, g CDR-HZ comprising the amino
acid sequence of SEQ ID N(:5Z, and a CDR-H3 comprising the amino acid sequence of
SEQ 1D NG:27; and wherein the VL doman of both antibody light chain polypeptides
comprises a CDR-L1T comprising the amino acid sequence of SEQ 1D NO:28, a CDR-L2
comprising the amino acid sequence of SEQ 1D NO:29, and a CBR-L3 comprising the
amino acid sequence of SEQ 1D NG:30;

the VH domamn of both antibody heavy chain polypeptides comprises a CBR-H1
comprising the amino acid sequence of SEQ 1D NG:54, a CDR-H2 comprising the amino
acid sequence of SEQ ID NG:52, and a CDR-H3 comprising the amino acid sequence of
SEQ ID N:33; and wherein the VL domain of both antibody light chain polypeptides

comprises a CDR-L1 comprising the aming acid sequence of SEQ D NO:34 a CDR-L2
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comprising the amino acid sequence of SEQ 11 NO:35, and a CDBR-L3 comprising the
aming acid sequence of SEQ 1D NO:36;

the VH domain of both antibody heavy chain polypeptides comprises a CDR-H1
comprising the amino acid sequence of SEQ 1D NG: 35, a CDR-HZ comprising the amino
acid sequence of SEQ 1D NO:S6, and a CDR-H3 comprising the anune acid sequence of
SEQ 1D NO:39; and wherem the VL domain of both antibody light chain polypepiides
comprises a CDR-L1 comprising the amino acid sequence of SEQ 1D NO:40, a CDR-L2
comprising the amino acid sequence of SEQ 1D NG:41, and a CDR-L3 comprising the
amino acid sequence of SEQ 1D N(G:42;

the VH domain of both antibody heavy chain polypeptides comprises a CDR-H1
comprising the amino acid sequence of SEQ 1D NO:535, a CDR-H2 comprising the amino
acid sequence of SEQ ID NO:57, and a CDR-H3 comprising the amino acid sequence of
SEGQ ID NG:4S5; and wherein the VI, domam of both antibody light chamn polypeptides
comprises a CDR-L1 comprising the amino acid sequence of SEQ ID NO:46, a CDR-1L2
comprising the aromno acid sequence of SEQ ID NO:47, and a CDR-L3 comprising the
amino acid sequence of SEQ 1D NO:48;

the VH domain of both antibody heavy chain polypeptides comprises a CDR-HI
comprising the amino acid sequence of SEQ ID NG:49, a CDR-H2 comprising the amino
acid sequence of SEQ 1D NG: 50, and a CDR-H3 comprising the anino acid sequence of
SEQ ID NO:3; and wherein the VL. domain of both antibody hight chain polypeptides
comprises a CDR-L1 comprising the amino acid sequence of SEQ ID NO4, a CDR-L2
comprising the amino acid sequence of SEQ ID NG5, and a CDR-L3 comprising the
amino acid sequence of SEQ 1D N(O:6;

the VH domain of both antibody heavy chain polypeptides comprises a COR-H1
comprising the amino acid sequence of SEQ ID N(G: 183, a CDR-H2 comprising the
amino acid sequence of SEQ 1D NO:184, and a CDR-H3 comprising the amino acid
sequence of SEQ 1D N(G:179; and wherein the VL domain of both antibody light chain
polypeptides comprises a CDR-L1 comprising the aming acid sequence of SEQ ID
NQO:180, a CDR-LZ comprising the amino acid sequence of SEQ 1D NO:181, and a CDR-
L3 comprising the amino acid sequence of SEQ 1D NG:182;
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the VH domain of both antibody heavy chain polypeptides comprises a CDR-H1
comprising the amino acid sequence of SEQ ID N(:238, a CDR-HZ comprising the
amino acid sequence of SEQ 1D N(G:239, and a CDR-H3 comprising the anmino acid
sequence of SEQ 1D NO:233; and wherein the VL domain of both antibedy light chain
polypeptides comprises a CDR-L1 comprising the amino acid sequence of SEQ ID
NO:16, a CDR-LZ comprising the amino acid sequence of SEQ 1D NO:17, and a CDR-
1.3 comprising the amino acid sequence of SEQ 1D N(G:228;

the VH domain of both antibody heavy chain polypeptides comprises a CDR-H1
comprising the amino acid sequence of SEQ 1D NO:240, a CDR-H2 comprising the
aming acid sequence of SEQ 1D NO:241, and a CDR-H3 comprising the amino acid
sequence of SEQ 1D NO:242; and wherein the VL domain of both antibody light chain
polypeptides comprises a CDR-LI comprising the anuno acid sequence of SEQ ID
NG:40, a CDR-L2 comprising the amino acid sequence of SEQ D NG:41, and a CDR-
L3 comprising the amino acid sequence of SEQ 1D NO:42;

the VH domain of both antibody heavy chain polypeptides comprises a CDR-H1
comprising the anuno acid sequence of SEQ 1D NG:238, a CDR-H2 comprising the
amino acid sequence of SEQ 1D N(:243, and a CDR-H3 comprising the amino acid
sequence of SEQ 1D NO:233; and wherein the VI domain of both antibody hight chan
polypeptides comprises a CDR-L1 comprising the amino acid sequence of SEQ 1D
N(:234, a CDR-1L.2 comprising the amine acid sequence of SEQ ID N(»:235, and a CDR-
L3 comprising the aming acid sequence of SEQ 1D N(:236;

the VH domain of both antibody heavy chain polypeptides comprises a CDR-H1
comprising the amino acid sequence of SEQ ID N(:238, a3 CDR-HZ comprising the
amino acid sequence of SEQ 1D N(G:243, and 3 CDR-H3 comprising the amino acid
sequence of SEQ 1D NG:233; and wherein the VL domain of both antibody light chain
polypeptides comprises a CDR-L1 comprising the aming acid sequence of SEQ ID
NO:16, a CDR-L2 comprising the amino acid sequence of SEQ 1 NG:17, and a CDR-
L3 comprising the amino acid sequence of SEQ 1D NG:22%; or

the VH domain of both antibody heavy chain polypeptides comprises a CDR-H1
comprising the amino acid sequence of SEQ 1 NO:240, a CDR-H2 comprising the

aming acid sequence of SEQ 1D NO:244, and a CDR-H3 comprising the amino acid
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sequence of SEQ 1D NO:242; and wherein the VL domain of both antibody light chain
polypeptides comprises a CDR-L1 comprising the amino acid sequence of SEQ 1D
N340, a CDR-L2 comprising the aming acid sequence of SEQ ID NO:41, and a CDR-
L3 comprising the amino acid sequence of SEQ 1D N(G:42.

The fusion protein of claim 60, 64, or 65, wherein:

the VH domain of both antibody heavy chain polypeptides comprises an aminoe
acid sequence that is at least 90%, at least 95%, at least 99%, or 100% identical to the
sequence of SEQ 1D NO:62, and wherein the VL domain of both antibody light chain
polypeptides comprises an anuno acid sequence that 1s at least 90%, at least 95%, at least
99%, or 100% identical to the sequence of SEQ 1D NO:63; opticnally the VH domain of
both antibody heavy chain polypeptides comprises the amino acid sequence of SEQ ID
NQ:62, and the VL domain of both antibody light chain polypeptides comprises the
amino acid sequence of SEQ 1D N(G:63;

the VH domain of both antibody heavy chain polypeptides comprises an amino
acid sequence that is at least 90%, at least 959, at least 99%, or 100% identical to the
sequence of SEQ ID NO:64, and wherein the VL domain of both antibody light chain
polypeptides comprises an amine acid sequence that is at feast 90%, at least 95%, at least
99%, or 100% identical to the sequence of SEQ 1D NG:6S; optionally the VH domain of
both antibody heavy chain polypeptides comprises the amino acid sequence of SEQ ID
N(G:64, and the VL domain of both antibody light chain polypeptides comprises the
amino acid sequence of SEQ D NO65,;

the VH domain of both antibody heavy chain polypeptides comprises an aming
acid sequence that s at least 90%, at least 95%, at least 99%, or 100% 1dentical to the
sequence of SEQ 1D NO:66, and wherein the VL domain of both antibody light chain
polypeptides comprises an amino acid sequence that 1s at feast 90%, at least 95%, at least
9%, or 100% 1dentical to the sequence of SEQ 1D NOG:67; optionally the VH domain of
both antibody heavy chain polypeptides comprises the amino acid sequence of SEQ ID
N3 o6, and the VL domain of both antibody light chain polypeptides comprises the
aming acid sequence of SEQ 1D NO:67T,

the VH domain of both antibody heavy chain polypeptides comprises an aming

acid sequence that is at least 90%, at least 95%, at least 99%, or 100% 1dentical to the

203



WO 2022/087458 PCT/US2021/056312

sequence of SEQ 1D NO:68, and wherein the VL domain of both antibody light chain
polypeptides comprises an aming acid sequence that is at feast 90%, at least 95%, at least
99%, or 100% identical to the sequence of SEQ 1 NO:69; optionally the VH domain of
both antibody heavy chain polypeptides comprises the amino acid sequence of SEQ ID
NG:68, and the VL domain of both antibody light chain polypeptides comprises the
aming acid sequence of SEQ D NO:69;

the VH domain of both antibody heavy chain polypeptides comprises an aming
acid sequence that is at least 90%, at least 95%, at least 99%, or 100% identical to the
sequence of SEQ 1D NO:70, and wherein the VL domain of both antibody light chain
polypeptides comprises an amino acid sequence that is at feast 90%, at least 95%, at least
99%, or 100% identical to the sequence of SEQ 1D NO:71; optionally the VH domain of
both antibody heavy chain polypeptides comprises the amuno acid sequence of SEQ ID
NGO: 70, and the VL doman of both antibody light chain polypeptides comprises the
ammno acid sequence of SEQ ID NO:71;

the VH domain of both antibody heavy chain polypeptides comprises an ammo
acid sequence that is at least 90%, at least 95%, at least 99%, or 100% identical to the
sequence of SEQ ID NO:72, and wheren the VL domain of both antibody light chain
polypeptides comprises an amino acid sequence that 1s at least 90%, at least 95%, at least
99%, or 100% identical {o the sequence of SEQ 1D NO:73; optionally the VH domain of
both antibody heavy chain polypeptides comprises the amino acid sequence of SEQ ID
NG:72, and the VL domain of both antibody light chain polypeptides comprises the
amino acid sequence of SEQ 1D NG:73;

the VH domain of both antibody heavy chain polypeptides comprises an amino
acid sequence that is at least 90%, at least 95%, at least 99%, or 100% identical to the
sequence of SEQ 1D NG 145, and wherein the VL domain of both antibody light chain
polypeptides comprises an amino acid sequence that 1s at least 90%, at least 95%, at least
99%%, or 100% identical to the sequence of SEQ 1D NO:186; optionally the VH domain of
both antibody heavy chain polypeptides comprises the aming acid sequence of SEG ID
NQO:185, and the VL domain of both antibody light chain polypeptides comprises the
amino acid sequence of SEQ 1D NG:189¢;
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the VH domain of both antibody heavy chain polypeptides comprises an aming
acid sequence that is at least 90%, at least 95%, at least 99%, or 100% identical to the
sequence of SEQ 1D NO: 245, and wherein the VL domain of both antibody light chamn
polypeptides comprises an aming acid sequence that is at feast 90%, at least 95%, at least
99%, or 100% 1dentical to the sequence of SEQ 1D NO:246; optionally the VH domain of
both antibody heavy chain polypeptides comprises the amino acid sequence of SEQ ID
NG:245, and the VL domain of both antibody light chain polypeptides comprises the
aming acid sequence of SEQ D NQO:24¢6;

the VH domain of both antibody heavy chain polypeptides comprises an aming
acid sequence that is at least 90%, at least 95%, at least 99%, or 100% identical to the
sequence of SEQ 1D NO:251, and wherein the VL domain of both antibody light chain
polypeptides comprises an amino acid sequence that s at least 90%, at least 95%, at least
99%, or 100% 1dentical to the sequence of SEQ 1D NO:252; optionally the VH domain of
both antibody heavy chamn polypeptides comprises the amino acid sequence of SEQ ID
NG:251, and the VL domamn of both antibody light chain polypeptides comprises the
amino acid sequence of SEQ 1D NO:252;

the VH domain of both antibody heavy chain polypeptides comprises an amino
acid sequence that is at least 90%, at least 95%, at least 99%, or 100% identical to the
sequence of SEQ ID NO:253, and wherein the VL domain of both antibody light chain
polypeptides comprises an amino acid sequence that i1s at least 90%, at least 95%, at least
99%, or 100% 1dentical {o the sequence of SEQ ID NO:254; optionally the VH domain of
both antibody heavy chain polypeptides comprises the amino acid sequence of SEQ ID
NQG:253, and the VL domain of both antibody light chain polypeptides comprises the
amino acid sequence of SEQ 1D N(G:254;

the VH domain of both antibody heavy chain polypeptides comprises an amino
acid sequence that s at least 90%, at least 95%, at least 99%, or 100% identical to the
sequence of SEQ 1D N(G:247, and wherein the VL domain of both antibody light chain
polypeptides comprises an amino acid sequence that 1s at feast 90%, at least 95%, at least
99%, or 100% identical to the sequence of SEQ ID N(:248; optionally the VH domain of

both antibody heavy chain polypeptides comprises the aming acid sequence of SEG ID
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N3:247 and the VL domain of both antibody light chain polypeptides comprises the
aming acid sequence of SEQ 1D N(:248;

the VH domain of both antibody heavy chain polypeptides comprises an aming
acid sequence that is at least 90%, at least 95%, at least 99%, or 100% i1dentical to the
sequence of SEQ 1D NO:249, and wherein the VL domain of both antibody light chamn
polypeptides comprises an amino acid sequence that is at feast 90%, at least 95%, at least
99%, or 100% 1dentical to the sequence of SEQ 1D NO:250; optionally the VH domain of
both antibody heavy chain polypeptides comprises the amino acid sequence of SEQ 1D
NO:249, and the VL domain of both antibody light chain polypeptides comprises the
aming acid sequence of SEQ D NO:250;

the VH domain of both antibody heavy chain polypeptides comprises an aming
acid sequence that 1s at least 90%, at least 95%, at least 99%, or 100% 1dentical to the
sequence of SEQ 1D NO:255, and wherein the VL domain of both antibody light chain
polypeptides comprises an amino acid sequence that is at least 90%, at least 93%, at least
99%, or 100% 1dentical to the sequence of SEQ 1D NO:256; optionally the VH domain of
hoth antibody heavy chain polypeptides comprises the amuno acid sequence of SEQ ID
NG:25S, and the VL domamn of both antibody light chamn polypeptides comprises the
amino acid sequence of SEQ 1D NO:256; or

the VH domain of both antibody heavy chain polypeptides comprises an amino
acid sequence that 13 at least 90%, at least 95%, at least 99%, or 100% 1dentical to the
sequence of SEQ 1D NO:257, and wherein the VL domain of both antibody light chain
polypeptides comprises an amino acid sequence that 1s at least 90%, at least 95%, at [east
59%, or 100% identical to the sequence of SEQ ID N(:258; optionally the VH domain of
both antibody heavy chain polypeptides comprises the amino acid sequence of SEQ ID
NG:257, and the VL domein of both antibody light chain polypeptides comprises the

amino acid sequence of SEQ D NO:258.

The fusion protem of any one of ¢laims 61-63, wherein:

the VH domain comprises a COR-H1 comprising the amino acid sequence of
SEQ 1D NO: 13, a CDR-H2 comprising the aming acid sequence of SEQ ID NO: 14, and a
CDR-H3 comprising the amino acid sequence of SEQ 1D NG:15; and wherein the VL

domain comprises a CDR-L1 comprising the amino acid sequence of SEQ ID NO:116, 2
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CDR-L2 comprising the amino acid sequence of SEQ 1D NG:17, and a CDR-L3
comprising the amino acid sequence of SEQ ID NG 18;

the VH domain comprises a CDR-H1 comprising the amino acid sequence of
SEQ 12 NO:19, a CDR-H2 comprising the aming acid sequence of SEQ D NO:20, and a
CDR-H3 comprising the amino acid sequence of SEQ 1D N(G:21; and wherein the VL
domain comprises a CDR-L1 comprising the amino acid sequence of SEQ ID N(G:22 a
CDR-L2 comprising the amino acid sequence of SEQ 1D NQ:23, and a CDR-L3
comprising the amino acid sequence of SEQ 1D NG 24;

the VH domain comprises a CDR-H1 comprising the amino acid sequence of
SEQ 1D NO:25, a CDR-H2 comprising the amino acid sequence of SEQ D NO:26, and a
CDR-H3 comprising the amino acid sequence of SEG 1D NO:27; and wherein the VL
domain comprises a CDR-L1 comprising the amino acid sequence of SEQIDNG:28, a
CDR-L2 comprising the amino acid sequence of SEQ 1D NO:29, and a CDR-L3
comprising the amino acid sequence of SEQ 1D NG: 30,

the VH domam comprises a CDR-H1 comprising the amino acid sequence of
SEQ ID NO:31, a CBR-H2 comprising the amino acid sequence of SEQ ID NO:32, and a
CDR-H3 comprising the aming acid sequence of SEQ 1D NG:33; and wherein the VL
domain comprises a CDR-L1 comprising the amino acid sequence of SEQ IDNG:34, a
CDR-L2 comprising the amino acid sequence of 8EQ 1D NO:35, and s CDR-L3
comprising the ammo acid sequence of SE{Q 1D NG:36;

the VH domain comprises a CDR-H1 comprising the amino acid sequence of
SEQ ID NO:37, a COR-HZ comprising the amino acid sequence of SEQ 1D NO:38, and a
CDR-H3 comprismg the aming acid sequence of SEQ ID NG:39; and wheremn the VL
domain comprises a CDR-L1 comprising the amino acid sequence of SE( 1D NC:40, &
CDR-L2 comprising the amino acid sequence of SEQ 1D NO:41, and 3 CDR-L3
comprising the amino acid sequence of SEQ 1D NQG:42;

the VH domain comprises a CDR-H1 comprising the amino acid sequence of
SEG ID NO:43, a CDR-H2Z comprising the amino acid sequence of SEQ D NO:44, and a
CDR-H3 comprising the amino acid sequence of SEQ 1D NO:45; and wherein the VL

domain comprises a CDR-L1 comprising the amino acid sequence of SEQ 1D NO46, a
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CDR-L2 comprising the amino acid sequence of SEQ 1D NOG:47 and a CDR-L3
comprising the amino acid sequence of SEQ ID NG 48;

the VH domain comprises a CDR-H1 comprising the amino acid sequence of
SEQ 1D NO:1, a CDR-H2 comprising the amine acid sequence of SEQ ID NOG:2, and a
CDR-H3 comprising the amino acid sequence of SEQ 1D NG:3; and wherein the VL
domain comprises a CDR-L1 comprising the amino acid sequence of SEQ IDNG:4, a
CDR-L2 comprising the amino acid sequence of SEQ 1D NQ:5, and a CDR-L3
comprising the amine acid sequence of SEQ ID NO:o;

the VH domain comprises a CDR-H1 comprising the amino acid sequence of
SEQ 1D NO:177, a CDR-H2 comprising the amino acid sequence of SEQ ID NO:178,
and a CDR-H3 comprising the amino acid sequence of SEQ D NO:179; and wherein the
VL domain comprises a CDR-L1 comprising the amino acid sequence of SEQ 1D
NO: 180, a CDR-L2 comprising the amino acid sequence of SEQ 1D NO: 181, and a CDR-
L3 comprising the amino acid sequence of SEQ 1D NO:182;

the VH domam comprises a CDR-H1 comprising the amino acid sequence of
SEQ ID NO:225, a CDR-H2 coroprising the amwno acid sequence of SEQ I3 NO:226,
and a CDR-H3 comprising the armino acid sequence of SEQ 1D NO:227; and wherein the
V1L domain comprises a CDR-L1 comprising the amimno acid sequence of SEQ 1D NGO 16,
a CDR-L2 comprising the amine acid sequence of SEQ ID N(O:17, and a CDR-L3
comprismg the amino acid sequence of SEQ 1D NG:228;

the VH domain comprises a CDR-H1 comprising the amino acid sequence of
SEQ ID NO:229, 3 CDR-HZ compnising the amino acid sequence of SEQ 1D NO:230,
and a CDR-H3 comprising the amino acid sequence of SEQ ID N{:231; and wherein the
VL domain comprises a COR-L1 comprising the anuno acid sequence of SEQ 1D NO:40,
a CDR-L2 comprising the amino acid sequence of SEQ ID N(:41, and a CDR-L3
comprising the amino acid sequence of SEQ 1D NQG:42;

the VH domain comprises a CDR-H1 comprising the amino acid sequence of
SEG ID NO:225, a CDR-H2 comprising the amino acid sequence of SEQ 1D N(G:232,
and a CDR-H3 comprising the amino acid sequence of 8EQ D N(:233; and wherein the

VL domain comprises a COR-L1 comprising the amino acid sequence of SEGQ 1D
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N(3:234, a CDR-L2 comprising the amine acid sequence of SEQ ID NO:235, and a CDR-
L3 comprising the amino acid sequence of SEQ 1D N(:236;

the VH domain comprises a CDR-H1 comprising the amino acid sequence of
SEQ 1D NO:225, a CDR-HZ comprising the amino acid sequence of SEQ ID N(O:232,
and a CDR-H3 comprising the amino acid sequence of SEQ 1D NO:233; and wherein the
VL domain comprises a CDR-L1 comprising the amino acid sequence of SEQ {D NO:16,
a CDR-L2Z conywising the amino acid sequence of SEQ D NO:17, and a CDR-L3
comprising the amino acid sequence of SEQ 1D NO:228; or

the VH domain comprises a CDR-H1 comprising the amino acid sequence of
SEQ 1D NO:229, a CDR-H2 comprising the amino acid sequence of SEQ 1D NO:237,
and a CDR-H3 comprising the amino acid sequence of SEQ D NO:231; and wherein the
VL domain comprises a CDR-L1 comprising the amino acid sequence of SEQ 1D NO:40,
a CDR-L2 comprising the amino acid sequence of SEQ ID NG 41, and a CDR-L3

comprising the amino acid sequence of SEQ 1D NG:42.

The fusion protein of any one of claims 61-63, wheretrn:

the VH domain comprises a CDR-HI comprising the amino acid sequence of
SEQ ID NG:S1, a CDR-H2 comprising the amino acid sequence of SEQ ID N(O:32 and a
CDR-H3 comprising the amino acid sequence of SEQ 1D NG:15; and wherein the VL
domain comprises a CDR-L1 comprising the amno acid sequence of SEQ ID NO:16, a
CDR-1.2 comprising the amino acid sequence of SEQ ID NG:17, and a CDR-L3
comprising the amino acid sequence of SEQ 1D NO:1§;

the VH domain comprises a CBR-H1 comprising the anino acid sequence of
SEQ 1D NG:S3, a CDR-H2 comprising the amino acid sequence of SEQ ID N{:52, and a
CDR-H3 comprising the amino acid sequence of SEQ 1D NO:21; and wherein the VL
domain comprises a CDR-L1 comprising the amino acid sequence of SEQ ID N(G:22, a
CDR-L2 comprising the amino acid sequence of SEQ ID NG:23, and a CDR-L3
comprising the ammno acid sequence of SEQ 1D N(G:24;

the VH domain comprises a COR-H1 comprising the amino acid sequence of
SEQ 1D NG:49, a CDR-H2 comprising the amino acid sequence of SEQ ID NO:52 and a
CDR-H3 comprising the amino acid sequence of SEQ 1D NG:27; and wherein the VL

domain comprises a CDR-L1 comprising the amino acid sequence of SEQ ID NG:28, a
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CDR-L2 comprising the amino acid sequence of SEQ 1D N(O:29, and a CDR-L3
comprising the amino acid sequence of SEQ ID NG:30;

the VH domain comprises a CDR-H1 comprising the amino acid sequence of
SEQ 1D NO:54, a CDR-H2 comprising the aming acid sequence of SEQ D NO:5S2, and a
CDR-H3 comprising the amino acid sequence of SEQ 1D NG:33; and wherein the VL
domain comprises a CDR-L1 comprising the amino acid sequence of SEQ ID N(:34, a
CDR-L2 comprising the amino acid sequence of SEQ 1D NQ:35, and a CDR-L3
comprising the aminc acid sequence of SEQ 1D NO:36;

the VH domain comprises a CDR-H1 comprising the amino acid sequence of
SEQ 1D NO:55, a CDR-H2 comprising the amino acid sequence of SEQ D NO:56, and a
CDR-H3 comprising the amino acid sequence of SEQ 1D NGO:39; and wherein the VL
domain comprises a CDR-L1 comprising the anmuno acid sequence of SEQ IDNG:40, a
CDR-L2 comprising the amino acid sequence of SEQ 1D NO:41, and a CDR-L3
comprising the amino acid sequence of SEQ 1D NG:42;

the VH domam comprises a CDR-H1 comprising the amino acid sequence of
SEQ ID NO:55, a CDR-H2 comprising the amino acid sequence of SEQ ID NO:S7, and a
CDR-H3 comprising the aming acid sequence of SEQ 1D N(G:45; and wherein the VL
domain comprises a CDR-L1 comprising the amino acid sequence of SEQ IDNG:46, a
CDR-L2 comprising the amino acid sequence of 8EQ 1D NO:47, and s CDR-L3
comprising the amino acid sequence of SEQ 1D N(G:48,;

the VH domain comprises a CDR-H1 comprising the amino acid sequence of
SEQ ID NO:49, a CDR-H2Z comprising the amino acid sequence of SEQ 1D NO:50, and a
CDR-H3 comprismg the amino acid sequence of SEQ 1D NG:3; and wherein the VL
domain comprises a CDR-L1 comprising the amino acid sequence of SEQ ID NO4, a
CDR-L2 comprising the amino acid sequence of SEQ 1D NO:5, and a COR-1L3
comprising the amino acid sequence of SEQ 1D NO:6;

the VH domain comprises a CDR-H1 comprising the amino acid sequence of
SEG ID NO:183, a CDR-H2 comprising the amino acid sequence of SEQ 1D NO: 184,
and a CDR-H3 comprising the amino acid sequence of 8EQ D N(:179; and wherein the

VL domain comprises a COR-L1 comprising the amino acid sequence of SEGQ 1D
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N:180, a CDR-L2 comprising the amine acid sequence of SEQ D NO: 181, and a CDR-
L3 comprising the amino acid sequence of SEQ 1D NO:182;

the VH domain comprises a CDR-H1 comprising the amino acid sequence of
SEQ 1 NO:238, a CDR-HZ comprising the amino acid sequence of SEQ ID N({:239,
and a CDR-H3 comprising the amino acid sequence of SEQ 1D NO:233; and wherein the
VL domain comprises a CDR-L1 comprising the amino acid sequence of SEQ {D NO:16,
a CDR-L2Z conywising the amino acid sequence of SEQ D NO:17, and a CDR-L3
comprising the amino acid sequence of SEQ 1D NG 228;

the VH domain comprises a CDR-H1 comprising the amino acid sequence of
SEQ D NO:240, a CDR-H2 comprising the amino acid sequence of SEQ ID NO:241,
and a CDR-H3 comprising the amino acid sequence of SEQ D NO:242; and wherein the
VL domain comprises a CDR-L1 comprising the amino acid sequence of SEQ 1D NO:40,
a CDR-L2 comprising the amino acid sequence of SEQ ID NG 41, and a CDR-L3
comprising the amino acid sequence of SEQ 1D NG:42;

the VH domam comprises a CDR-H1 comprising the amino acid sequence of
SEQ ID NO:238, a CDR-H2 coroprising the amwno acid sequence of SEQ I3 NO:243,
and a CDR-H3 comprising the armino acid sequence of SEQ 1D N{:233; and wherein the
V1L domain comprises a CDR-L1 comprising the amimno acid sequence of SEQ ID
NG:234, a CDR-L2 comprising the amino acid sequence of SEQ 1D NG:235, and a CDR-
L3 comprising the amino acid sequence of SEQ 1D NO:23¢6;

the VH domain comprises a CDR-H1 comprising the amino acid sequence of
SEQ ID NO:238, 3 CDR-HZ2 compnising the amino acid sequence of SEQ 1D NO:243,
and a CDR-H3 comprising the amino acid sequence of SEQ ID N{:233; and wherein the
VL domain comprises a COR-L1 comprising the anuno acid sequence of SEQ 1D NO:16,
a CDR-L2 comprising the amino acid sequence of SEQ ID N(:17, and a CDR-L3
comprising the amino acid sequence of SEQ 1D NO:228; or

the VH domain comprises a CDR-H1 comprising the amino acid sequence of
SEG ID NO:240, a CDR-H2 comprising the amino acid sequence of SEQ 1D N(:244,
and a CDR-H3 comprising the amino acid sequence of 8EQ D N(:242; and wherein the

VL domain comprises a CDR-L1 comprising the amino acid sequence of SEQ 1D NG:40,

211



69.

WO 2022/087458 PCT/US2021/056312

a CDR-LZ comprising the amino acid sequence of SEQ 1D NO:41, and a CER-L3

comprising the amino acid sequence of SEQ 1D NO:42.

The fusion protein of any one of claims 61-63, 67 and 68, wherein:

the VH domain comprises an amino acid sequence that is at least 90%, at least
95%, at least 99%, or 100% identical to the sequence of SEQ ID N(:62, and wherein the
VL domain comprises an amino acid sequence that is at least 90%, at least 95%, at least
99%, or 100% identical to the sequence of SEQ 1D NO:63; optionally, the VH domain
comprises the amino acid sequence of SEQ 1D NO:62, and the VL domain comprises the
amino acid sequence of SEQ 1D NG:63;

the VH domain comprises an amino acid sequence that is at least 90%, at least
95%6, at least 99%, or 100% identical to the sequence of SEQ 1D NO:64, and wherein the
VL domain comprises an amine acid sequence that 15 at least 90%, at least 93%, at least
99%, or 100% identical to the sequence of SEQ 1D NO:65; optionally, the VH domain
comprises the amino acid sequence of SEQ 1D NO:64, and the VL domain comprises the
amino acid sequence of SEQ ID NO:65;

the VH domain comprises an amino actd sequence that 15 at feast 90%, at least
95%, at least 99%, or 100% identical to the sequence of SEQ I NG:66, and wherein the
VI domain comprises an anuno acid sequence that s at least 90%, at least 95%, at least
99%, or 100% identical to the sequence of SEQ 1D NO:67; optionally, the VH domain
comprises the amino acid sequence of SEQ 1D NO:66, and the VL domain comprises the
amino acid sequence of SEQ ID NO.67;

the VH domain comprises an amino actd sequence that 15 at least 90%, at least
95%, at least 99%, or 100% 1dentical 1o the sequence of SEQ 1D NG:68, and wherein the
VI domain comprises an aming acid sequence that is at least 90%, at least 95%, at least
59%, or 100% identical to the sequence of SEQ ID N{:69; optionally, the VH domain
comprises the amino acid sequence of SEQ 1D NO:68, and the VL domain comprises the
amino acid sequence of SEQ 1D N(:.69,;

the VH domain comprises an aming acid sequence that is at least 90%, at least
95%, at least 99%, or 100% identical to the sequence of SEQ 1D NG:70, and wherein the
VL domain comprises an amino acid sequence that is at least 90%, at least 95%, at least

9%, or 100% identical to the sequence of SEQ 1D NO:71; optionally, the VH domain
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comprises the amino acid sequence of SEQ 1D NG:70, and the VL domain comprises the
aming acid sequence of SEQ ID NO:71;

the VH domain comprises an amine acid sequence that is at least 950%, at least
95%, at least 99%, or 100% 1dentical to the sequence of SEQ 1D NG:72, and wherein the
VL domain comprises an amino acid sequence that is at least 90%, at least 95%, at least
99%, or 100% identical to the sequence of SEQ ID N(O:73; optionally, the VH domain
comprises the amino acid sequence of SEQ 1D NG:72, and the VL domain comprises the
aming acid sequence of SEQ ID NO:73;

the VH domain comprises an amino acid sequence that is at least 90%, at least
95%, at least 99%, or 100% identical to the sequence of SEQ 1D NO: 185, and wherein
the VL domain comprises an amino acid sequence that is at least 90%, at least 95%, at
least 99%, or 100% identical to the sequence of SEQ ID NO:186; optionally, the VH
domain comprises the amino acid sequence of SEQ ID NO: 185, and the VL domam
comprises the amino acid sequence of SEQ 1D NO:18¢;

the VH domamn comprises an amino acid sequence that is at least 90%, at least
95%, at least 99%, or 100% identical to the sequence of SEQ ID NO:245, and wherein
the VL domain comprises an aromno acid sequence that is at least 90%, at least 95%, at
least 99%, or 100% identical to the sequence of SEQ 1D N(O:246; optionally, the VH
domain comprises the amino acid sequence of SEQ ID N{:245, and the VL domain
comprises the amino acid sequence of SEQ 1D NO:246;

the VH domain comprises an amino acid sequence that 1s at least 90%, at least
5%, at least 99%, or 100% identical to the sequence of SEQ ID N{O:251, and wherein
the VL domain comprises an amino acid sequence that is at least 90%, at least 95%, at
least 99%, or 100% identical to the sequence of SEQ ID NOZ52; optionally, the VH
domain comprises the amino acid sequence of SEQ ID N{:251, and the VL domain
comprises the amino acid sequence of SEQ 1D NO:252;

the VH domain comprises an amino acid sequence that is at least 90%, at least
95%, at least 99%, or 100% identical to the sequence of SHE{ 1D NO:253, and wherein
the VL domain comprises an amino acid sequence that is at least 90%, at least 95%, at

least 99%, or 100% identical to the sequence of SEQ ID NO:254; optionally, the VH
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domain comprises the amino acid sequence of SEQ 1D NO:253, and the VL domain
comprises the amino acid sequence of SEQ 1D NO:254;

the VH domain comprises an amine acid sequence that is at least 950%, at least
95%, at least 99%, or 100% 1dentical to the sequence of SEQ 1D NO:247, and wherein
the VL domain comprises an amino acid sequence that is at least 90%, at least 95%, at
least 99%, or 100% identical to the sequence of SEQ D NO:248; optionally, the VH
domain comprises the amino acid sequence of SEQ 1D NO:247, and the VL domain
comprises the amino acid sequence of SEQ 1D NQO:248;

the VH domain comprises an amino acid sequence that is at least 90%, at least
95%, at least 99%, or 100% identical to the sequence of SEQ D NO:24%, and wherein
the VL domain comprises an amino acid sequence that is at least 90%, at least 95%, at
least 99%, or 100% identical to the sequence of SEQ 1D NO:250; optionally the VH
domain comprises the amino acid sequence of SEQ ID NO:249, and the VL domam
comprises the amino acid sequence of SEQ 1D NO:250;

the VH domamn comprises an amino acid sequence that is at least 90%, at least
95%, at least 99%, or 100% identical to the sequence of SEQ ID NO:255, and wherein
the VL domain comprises an aromno acid sequence that is at least 90%, at least 95%, at
least 99%, or 100% identical to the sequence of SEQ ID NO:256; or optionally, the VH
domain comprises the amino acid sequence of SEQ ID N{:255, and the VL domain
comprises the amino acid sequence of SEQ 1D NG:256; or

the VH domain comprises an amino acid sequence that 1s at least 90%, at least
5%, at least 99%, or 100% identical to the sequence of SEQ ID N{:257, and wherein
the VL domain comprises an amino acid sequence that is at least 90%, at least 95%, at
least 99%, or 100% identical to the sequence of SEQ ID NO:Z58; optionally, the VH
domain comprises the amino acid sequence of SEQ ID N{:257, and the VL domain

comprises the amino acid sequence of SEQ D NOG:258.

70. The fusion protem of any one of ¢laims 66-69, wherein one or both of the antibody heavy
chain polypeptides comprise{s) the following aming acid substitutions: L2344, L235A and

(3237 A, numbering according to EU index.

71. The fusion protein of any one of claims 60-70, wherein a first of the antibody heavy

chain polypeptides comprises amino acid substitutions Y349C and T366W, and a second of the
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antibody heavy chain polypeptides comprises amino acid substitutions §354C, T3668, L368A
and Y407V, numbering according to EU index.

72. The fusion protein of any one of claims 53-59, wherein the first moiaty comprises one or
two antibody heavy chain polypeptides and one or two anitbody light chain polypeptides.

73. The fusion protein of any one of claims 53-59, wherein the first motety comprises a

single chain antibody or single chain variable fragment (scFv).

74. The fusion protein of any one of claims 53-59, wherein the first motety comprises a VHH
antibody.
75. The fusion protein of any one of claims 53-74, wherein the second moiety comprises an

IL-2 polypeptide.
76. The fusion protein of claim 75, wherein the IL-2 polypeptide 1s a mutant IL-2
polypeptide comprising one or more mutations relative to a human 1L-2 polypeptide comprising
the sequence of
APTSSSTKETOLOLEHLLLDLOMILNGINNYENPELTRMLTFKFYMPEK ATELKHLGCL
FEELKPLEEVINLAGSENFHLERPRDLISNINVIVLELKGSETTEFMCEYADETATIVEFLNR
WITFCOSTOSTLT (SEQ D NG:31).
77. The fusion proten of claim 76, wherein the mutant IL-2 polypeptide has a binding
affimty to IL-2Rw that 1s reduced by 50% or more, compared to binding affinity of a wild-type
IL-2 polypeptide comprising the sequence of SEQ 1D: 81 for IL-2Ra.
78. The fusion protein of claim 77, wherein the mutant IL-2 polypeptide has a binding
affinity to IL-2RB that is reduced by 50% or more, compared to binding affinity of a wild-type
IL-2 polypeptide comprising the sequence of SEQ 1D: 81 for IL-2R§; and/or

wherein the mutant IL-2 polypeptide has a binding affinity to IL-2Ry that is reduced by
50% or more, compared to binding affimity of a wild-type 1L-2 polypeptide comprising the

sequence of SEQ 1 81 for IL-2Ry.

79. The fusion protein of any one of claims 63-78, wherein the 11-2 polypeptide comprises
the sequence of SEQ ID NO:8T with one, two, three, four, or five amino acid substitutions
relative to SEQ ID NG:81, and wherein the one, two, three, four, or five substitution{s) comprise

substitution{s} at positions of SEQ ID N(O:81 selected from the group consisting of: 11, H16,
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L18 119, D20, Q22, R38, F42 K43, Y45, E62, P65, 68, V69, L72, D84, 8§87, N88, V91, 192,
T123, (3126, 8127, 1129, and 8130

80. The fusion protein of claim 79, wherein the IL-2 polypeptide comprises the sequence of
SEQ ID NO:81 with one of the following sets of amino acid substitutions {relative to the
sequence of SEQ ID NO:81): R38E and F42A; R38D and F42A; F42A and E62(; R38A and
F42K: R38F, F42A. and N8RS R38F, F42A and N8SA: R3RE, F42A, and N8SG; R38/E, F42A,
and N88R: R38E, F42A, and N88T: R38E, F42A, and NRR]D:; R38E, F42A. and VOIE; R38E,
F42A, and DR4H; R38E, FA2A, and DS4K; R38E, F42A, and DS4R: H16D, R3SE and F42A;
HI6E, R38E and F42A; R38E, F42A and Q1268; R38D, F42A and N88S; R38D, F42A and
N88A; R38D, F42ZA and NS8G; R38D, F4ZA and NEER; R38D, F42A and NEET; R38D, F42A
and N88D; R38D, F42A and VO1E; R38D, F42A and D84H; R38D, F4ZA  and DR4K; R38D,
F42A, and D4R HI6D, R38D and F42A; HI6E, R38D and F42A; R38D, F424 and Q126S;
R38A, F42K, and NEES; R38A, F42ZK, and N88A; R38A, F42K, and N88G; R38A, F42K, and
N88R; R384, FA2K, and N8BT, R38A, F4A2K, and N88D); R384, F42K, and VI1E; R384,
F42K, and DB4H; R38A, F42K, and D84K; R38A4, F42K, and D84R; H16D, R384, and F42K;
HI6E, R38A, and F42K: R38A, F42K, and Q1268 F42A, F62Q, and N8ES; F424A, F620Q, and
NE8BA; F42A, E620, and NBRG; F42A, E62(, and N8ER,; F42A, 6203, and N88T, F42A, EG2Q),
and N88D; F424, E62Q, and VOLE; F42A, E62Q, and D84H; F42A, E62Q, and D84K; and
F42A, F620, and DR4R.

31 The fusion protemn of claim 79, wherein the IL-2 polypeptide comprises the sequence of
SEQ ID NG:81 with a further amino acid substitation relative to SEQ ID NG:81 at position
C12s.

&2. The method of claim B1, wherein the IL-2 polypeptide comprises the sequence of SEQ
1D NO:81 with one of the following sets of amino acid substitutions (relative to the sequence of
SEQ ID NO:81): R38E, F42A, and CI125A; R38D, F42A | and C125A; F42A, E62Q), and
C125A; R3BA F42K and C125A; R38E, F42A, N88S, and CI125A; R38E, F42A ) NBSA, and
{125A; R38E, F42ZA, NEBG, and CI125A; R38E, F42A, N88R, and ("125A; R38E, F42A, NEE&D,
and C125A; R38E, F42A NSS8T, and C125A; R38E, F42A, VOIE, and C125A; R38E, F42A,
DB4H, and C125A; R38E, FA2A, D84K, and C125A; R3SB, F42A, DS4R, and C125A; H16D,
R38E, F42A, and CI125A; HI6E, R38E, F42A and C125A; R38E, F42A, C125A and Q1268;
R38D, FA2A, N88S, and C125A; R38D, F42A. N88A, and C125A: R3SD, F42A, N8SG, and
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C125A; R38D, F42A NE8R, and C125A; R38D, F42A N8BT and C123A; R38D, F42A,
N88D, and C125A; R38D, F42A, VOIE, and C125A; R38D, F42A, DB4H, and C123A; R38D,
F42A, DS4K, and C125A; R38D, F42A, D84R, and C125A; H16D, R38D, FA2A, and C125A:
HI6E, R38D F4ZA and C125A; R38D, F42A | C125A,) and Q1268; R38A, F42K N88S, and
C125A: R38A, F42K, N88G, and C125A; R38A, FA2K, N&SR, and C125A; R3SA, FA2K,
N8RT, and C125A; R38A. F42K, NBSD, and C125A; R38A, FA2K, NSSA, and C125A; R38A,
P42K, VOIE, and C125A: R38A, F42K, DR4H, and C125A: R38A, FA2K, DS4K, and C125A;
R38A, PA2K, DS4R, and C125A; H16D, R38A, F4A2K, and C125A; HIGE, R38A, F42K, and
C125A: R38A. F4ZK, C125A and Q126S:; FA2A, E620, NSSS, and C125A; FA2A, £620,
N8RA, and C125A: F42A. E62Q, N8RG, and C125A; F42A. E62Q, NSSR, and C125A; F42A,
E620, N88T, and C125A; F42A E62Q, N88D, and C125A; F42A, E62Q, VOIE, and C1234A;
F42A, E62Q, and D84H, and CI1254; F424, E62Q, and DB84K, and CI125A; F424A, E620, and
DB4R, and C125A; HI6D, F42A, and E62Q, and C125A; HIGE, F42A, E62¢, and C1254;
F42A, E62Q, C125A and Q1268; F42A, N8BS, and C1254; F42A, N8EA, and C123A; F42A,
NEBG, and C123A; F42A, N8ER, and CI125A; F42A, NBRT, and C125A; F42A, N&RD, and
CI125AT42A, VOIE, and C125A; F42A, D84H, and C125A; F42A, D8AK, and C125A: T42A,
D84R, and C125A; H16D, F42A, and CI12SA; HIGE, F42A, and C125A; and F42A, C125A and
Q1268

&3, The fusion protein of any one of claims 63-78, wherein the 11-2 polypeptide comprises
the sequence

APTSSSTRKTOLOGLEHLLLDLOMILNGINNYKNPKLTEML TAKFYMPKKATELKHLQCL
EEELKPLEEVLNLAQSKNFHLRPREDLISAINVIVLELKGSETTFMCEYADETATIVEFLNR
WITFAQSHSTLT (SEQ ID NG:B0) or the sequence
APTSSSTKEKTQLOLEELLEDEOMILNGINNYKNPKL TEMLTAKFYMPRKKATELKHLQCL
FEFLKPLEEVINLAQSKNFHLRPRDLISNINVIVLELKGSETTFMUEYADETATIVEFLNR
WITFAQSUSTLT (SEQ 1D NG:297).

84 The fusion protein of any one of claims 75-78, wherein the IL-2 polypeptide comprises a
sequence selected from the group consisting of SEQ 1D NOs: 80, 85-155, 190-216, 297, and
354-383.

8. The fusion protein of any one of claims 53-74, wherein the second moiety comprises a

polypeptide that induces signaling via IL2Rpy.
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36. The fusion protein of any one of claims 53-74, wherein the second moiety comprises an
1L-21 polypeptide.
87. The fusion protein of any one of claims 60-86, wherein one or both of the antibody Fe
domains comprise(s) human IgGl Fc domaing with the following amino acid substitutions:
LZ234A, L235A, and G237A, numbering according to EU index; optionally said one or both of
the antibody Fe domains do not have the C-terminal lysine.
88. The fusion protein of any one of claims 60-87, wherein a first of the two Fo domains
comprises a human fgGl Fc domain with anune acid substitutions Y349C and T366W, and a
second of the two Fo domain comprises 2 human Ig(Gl Fe domain with amino acid substitutions
8354C, T3665, L368A and Y407V, numbering according to EU index; optionally said one or
both of the antibody Fc domains do not have the C-terminal lysine.
39, The fusion protein of any one of clais 53-88, wherein the linker comprises the sequence
{GGGSxGn (SEQ 1D NO:74), (GGGGR)xGn (SEQ ID NGTS), or (GGGGGSxGn (SEQ 1D
NO:76), S(GGGRxGn (SEQ ID NG:386), S(GGGGS)xGu (SEQ ID NG:387), or
S{GGGGGS)xGn (SEQ 1D NO:388), whereinx=1,2,3,4,5,6,7,8,9,10, 11, 0r 12, and
wherein n=0, 1, 2 or 3.
20. The fusion proten of any one of claims 53-88, wherein the linker comprises the sequence
GGGGSGGGGSGGGES (SEQ ID NOT9) or SGGGGSGGGGSGGGES (SEQ ID NG:389),
91. The fusion proten of any one of claims 53-88, wherein the fusion protein comprises:
one or two light chains comprising the ammo acid sequence of SEQ 1D NO:156, a heavy
chain comprising the ammno acid sequence of SEQ 1D NG:157, and 3 heavy chain
comprising the amimo acid sequence of SEQ 1D NG 158;
one or two hight chains comprising the amino acid sequence of SEQ ID N(:159, a heavy
chain comprising the amino acid sequence of SEQ D N(:160, and a heavy chain
comprising the amino acid sequence of SEGQ 1D NO:161;
one or two light chains comprising the amino acid sequence of SEQ 1D NO: 162, a heavy
chain comprising the amino acid sequence of SEQ 1D NG:163, and a heavy chain
comprising the amino acid sequence of SEQ 1D NO:164;
one or two light chains comprising the aming acid sequence of SEQ ID NO:165, a heavy
chain comprising the amino acid sequence of SEQ ID NG 1166, and a heavy chain

comprising the amino acid sequence of SEQ 1D NG 167;
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one or two light chains comprising the amine acid sequence of SEQ 1D NO:168, a heavy
chain comprising the amino acid sequence of SEQ 1D NG:169, and a heavy chain
comprising the amino acid sequence of SEQ 1D NG:170;

one or two light chains comprising the aming acid sequence of SEQ ID NO:171, a heavy
chain comprising the aming acid sequence of SEQ ID NG:172, and a heavy chain
comprising the amino acid sequence of SEQ 1D NG:173;

one or two light chains comprising the amino acid sequence of SEQ 1D NO:174, a heavy
chain comprising the amino acid sequence of SEQ 1D NO: 175, and a heavy chain
comprising the amino acid sequence of SEQ 1D NO:176;

one or two light chains comprising the amine acid sequence of SEQ D NO:187, a heavy
chain comprising the amino acid sequence of SEQ 1D NO: 188, and a heavy chain
comprising the amino acid sequence of SEQ 1D NG 189;

one or two light chains comprising the amino acid sequence of SEQ D NO:298, a heavy
chain comprising the amino acid sequence of SEQ 1D NO:299, and a heavy chain
comprising the armo acid sequence of SEQ ID NO:300;

one or two light chains comprising the amino acid sequence of SEQ 1D NO:302, a heavy
chain comprising the amino acid sequence of SEQ I NO:303, and a heavy chain
comprising the aming acid sequence of SEQ 1D NG:304;

one or two hight chains comprising the amino acid sequence of SEQ ID N(O:306, a heavy
chain comprising the amino acid sequence of SEQ D NG:307, and a heavy chain
comprising the amino acid sequence of SEQ 1D NO:308;

one or two light chains comprising the amino acid sequence of SEQ 1D NO:310, a heavy
chain compnising the amino acid sequence of SEQ 1D NO:311, and a heavy chain
comprising the amino acid sequence of SEQ 1D NG:312;

one or two light chains comprising the amino acid sequence of SEQ ID N(O:314, a heavy
chain comprising the amino acid sequence of SEQ ID NO:315, and a heavy chain
comprising the amino acid sequence of SEQ ID N(G:316;

one or two light chains comprising the amino acid sequence of SEQ 1D NO:318, a heavy
chain comprising the amino acid sequence of SEQ 1D NG:319, and a heavy chain

comprising the amino acid sequence of SEQ 1D N(O:320;
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one or two light chains comprising the amine acid sequence of SEQ 1D NO:322, a heavy
chain comprising the amino acid sequence of SEQ 1D NG:323, and a heavy chain
comprising the amino acid sequence of SEQ 1D NG:324;

one or two light chains comprising the aming acid sequence of SEQ ID N(O:326, a heavy
chain comprising the aming acid sequence of SEQ 1D NG:327, and a heavy chain
comprising the amino acid sequence of SEQ 1D NG:328;

one or two light chains comprising the amino acid sequence of SEQ 1D NO:330, a heavy
chain comprising the amino acid sequence of SEQ 1D NO:331, and a heavy chain
comprising the amino actd sequence of SEQ 1D NO:332;

one or two light chains comprising the amine acid sequence of SEQ D NO:334, a heavy
chain comprising the amino acid sequence of SEQ 1D NO:335, and a heavy chain
comprising the anuno acid sequence of SEQ 1D NG:336;

one or two light chains comprising the amino acid sequence of SEQ D NO:338, a heavy
chain comprising the amino acid sequence of SEQ ID NO:339, and a heavy chain
comprising the armo acid sequence of SEQ ID NO:340;

one or two light chains comprising the amino acid sequence of SEQ 1D NO:342, a heavy
chain comprising the amino acid sequence of SEQ I NO:343, and a heavy chain
comprising the aming acid sequence of SEQ 1D NG:344;

one or two hight chains comprising the amino acid sequence of SEQ ID N(:346, a heavy
chain comprising the amino acid sequence of SEQ [D N(G:347, and a heavy chain
comprising the amino acid sequence of SEQ 1D NO:348;

one or two light chains comprising the amino acid sequence of SEQ 1D NO:350, a heavy
chain compnising the amino acid sequence of SEQ 1D NO:351, and a heavy chaimn
comprising the amino acid sequence of SEQ 1D NG:352;

one or two light chains comprising the amino acid sequence of SEQ ID N(O:156, a heavy
chain comprising the amino acid sequence of SEQ ID N(O:157, and a heavy chain
comprising the amino acid sequence of SEQ ID N(G:217;

one or two light chains comprising the amino acid sequence of SEQ 1D NO:159, a heavy
chain comprising the amino acid sequence of SEQ 1D NG:160, and a heavy chain

comprising the amino acid sequence of SEQ 1D NO:218;
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one or two light chains comprising the amine acid sequence of SEQ 1D NO:162, a heavy
chain comprising the amino acid sequence of SEQ 1D NG:163, and a heavy chain
comprising the amino acid sequence of SEQ 1D NG:219;

one or two light chains comprising the aming acid sequence of SEQ ID NO:165, a heavy
chain comprising the amino acid sequence of SEQ ID NG:166, and a heavy chain
comprising the amino acid sequence of SEQ 1D NG 220;

one or two light chains comprising the amino acid sequence of SEQ 1D NO:16¥, a heavy
chain comprising the amino acid sequence of SEQ 1D NO: 169, and a heavy chain
comprising the amino acid sequence of SEQ 1D NO:221;

one or two light chains comprising the amine acid sequence of SEQ D NO:171, a heavy
chain comprising the amino acid sequence of SEQ 1D NO:172, and a heavy chain
comprising the anuno acid sequence of SEQ 1D NG:222;

one or two light chains comprising the amino acid sequence of SEQ ID NO:174, a heavy
chain comprising the amino acid sequence of SEQ ID NO:175, and a heavy chain
comprising the armo acid sequence of SEQ 1D N(O:223;

one or two light chains comprising the amino acid sequence of SEQ 1D NO:187, a heavy
chain comprising the amino acid sequence of SEQ I NO: 188, and a heavy chain
comprising the amino acid sequence of SEQ ID NG:224;

one or two hight chains comprising the amino acid sequence of SEQ ID N(:298, a heavy
chain comprising the amino acid sequence of SEQ [D NG:259, and a heavy chain
comprising the amino acid sequence of SEQ 1D NO:301;

one or two light chains comprising the amino acid sequence of SEQ 1D NO:302, a heavy
chain compnising the amino acid sequence of SEQ 1D NO:303, and a heavy chain
comprising the amino acid sequence of SEQ 1D NG:305;

one or two light chains comprising the amino acid sequence of SEQ D NO:306, a heavy
chain comprising the amino acid sequence of SEQ ID NO:307, and a heavy chain
comprising the amino acid sequence of SEQ ID N(G:309;

one or two light chains comprising the amino acid sequence of SEQ 1D NO:310, a heavy
chain comprising the amino acid sequence of SEQ 1D NG:311, and a heavy chain

comprising the amino acid sequence of SEQ 1D NO:313;
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one or two light chains comprising the amine acid sequence of SEQ 1D NO:314, a heavy
chain comprising the amino acid sequence of SEQ 1D NG:3135, and a heavy chain
comprising the amino acid sequence of SEQ 1D NG:317;

one or two light chains comprising the aming acid sequence of SEQ ID N(O:318, a heavy
chain comprising the amino acid sequence of SEQ ID NG:319, and a heavy chain
comprising the amino acid sequence of SEQ 1D NG:321;

one or two light chains comprising the amino acid sequence of SEQ 1D NO:322, a heavy
chain comprising the amino acid sequence of SEQ 1D NO:323, and a heavy chain
comprising the amino actd sequence of SEQ 1D NO:325;

one or two light chains comprising the amine acid sequence of SEQ D NO:326, a heavy
chain comprising the amino acid sequence of SEQ 1D NO:327, and a heavy chain
comprising the anuno acid sequence of SEQ 1D NG:329;

one or two light chains comprising the amino acid sequence of SEQ D NO:330, a heavy
chain comprising the amino acid sequence of SEQ ID NO:331, and a heavy chain
comprising the armo acid sequence of SEQ 1D N(O:333;

one or two light chains comprising the amino acid sequence of SEQ 1D NO:334, a heavy
chain comprising the amino acid sequence of SEQ I NO:335, and a heavy chain
comprising the amino acid sequence of SEQ ID NG:337;

one or two hight chains comprising the amino acid sequence of SEQ ID N(:338, a heavy
chain comprising the amino acid sequence of SEQ [D N(G:339, and a heavy chain
comprising the amino acid sequence of SEQ 1D NO:341;

one or two light chains comprising the amino acid sequence of SEQ 1D NO:342, a heavy
chain compnising the amino acid sequence of SEQ 1D NO:343, and a heavy chamn
comprising the amino acid sequence of SEQ 1D NG:345;

one or two light chains comprising the amino acid sequence of SEQ D N(O:346, a heavy
chain comprising the amino acid sequence of SEQ ID NO:347, and a heavy chain
comprising the amino acid sequence of SEQ 1D N(G:349; or

one or two light chains comprising the amino acid sequence of SEQ 1D NO:350, a heavy
chain comprising the amino acid sequence of SEQ 1D NG:351, and a heavy chain

comprising the amino acid sequence of SEQ 1D N(O:353.
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92. A fusion protein comprising a first moiety that binds to 2 human CD8b and a second
moiety comprising an 1L2 polypeptide, wherein the fusion protein comprises four polypeptide
chains, wheremn:
the first polypeptide chain comprises the amino acid sequence of SEQ 1D N(G:334, the
second polypeptide chain comprises the amino acid sequence of SEQ ID NO:335, the
third polypeptide chain comprises the aming acid sequence of SEQ 1D NO:334, and the
fourth polypeptide chain comprises the amine acid sequence of SEQ 1D NO:334;

the first polypeptide chain comprises the amino acid sequence of SEQ 1D N(G:334, the
second polypepiide chain comprises the amino acid sequence of SEQ 1D NO:335, the
third polypeptide chain comprises the amino acid sequence of SEQ 1D NO:337, and the

fourth polypeptide chain comprises the amino acid sequence of SEQ 1D N(O:334;

the first polypeptide chain comprises the amino acid sequence of SEQ 1D NG:33§, the
second polypeptide chain comprises the amino acid sequence of SEQ ID NG:339, the
third polypeptide chain comprises the amino acid sequence of SEQ D NO:340, and the

fourth polvpeptide chain comprises the amino acid sequence of SEQ ID NG:338; or

the first polypeptide chain comprises the aminge acid sequence of SEQ 1D NG:338, the
second polypeptide chain comprises the aminoe acid sequence of SEQ ID N{:339, the
third polypeptide chain comprises the amine acid sequence of SEQ ID NGO.341, and the

fourth polypeptide chain comprises the amino acid sequence of SEQ 1D N(O:338.

93. {One or more polyanuciestides encoding the antibody or fusion protein according to any

one of claims 1-92.

94, {One or more vectors comprising the one or more polynucleotides of claim 93,
9s. The one or more vectors of claim 94, wherem the vector(s) are expression vector{s}.
96, An 1solated host cell comprising the one or more polynucleotides or vectors of any one of

claims 93-95.
97. A method of producing an antibody or fusion protein, comprising culturing the host cell

of claim 96 under conditions suitable for production of the antibody or fusion protein.
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98. The method of claim 97, further comprising recovering the antibody or fusion protein
from the host cell.

99. A pharmaceutical composition comprising the antibody or fusion protein according to
any one of claims 1-92 and a pharmaceutically acceptable carrier.

100.  The antibody or fusion protein according to any one of claims 1-92 foruseas a
medicament.

101, A methed of treating cancer comprising administering to an individual with cancer an
effective amount of the antibody or fusion protein according to any one of claims 1-92 or the
composition of claim 99,

102.  The method of claum 101, further comprising admunistering to the ndividual a T cell
therapy, cancer vaccine, chemotherapeutic agent, or immune checkpomt inhibitor (ICH).

103, The method of claim 102, wherein the ICT is an inlubttor of PD-1, PB-L1, or CTLA-4.
104, The method of claim 102, wherein the T cell therapy comprises a chimernic antigen
receptor {CAR)-based T cell therapy, a tumor-mfiltrating lymphocyte {TIL)-based therapy, or a
therapy with T cells bearing a transduced TCR.

105, The antibody or fusion protein according to any one of claims 1-92 for use in a method of
treating cancer, said method comprising admnistering to an individual with cancer an effective
amount of the antibody or fusion protein.

106, A method of treating infection comprising administering to an individual in need thereof
an effective amount of the antibody or fusion protemn according to any one of claims 1-92 or the
composition of claim 99.

107, The method of claim 106, wheremn the infection 1s a viral infection.

108, Use of the antibody or fusion protein according to any one of claims 1-92 for the
manufacture of a medicament for treating cancer or chronic infection.

109. A method of expanding T cells ex vivo comprising contacting one or more T cells ex vivo
with an effective amount of the antibody or fusion protein according to any one of claims 1-92 or
the composition of claim 99.

110, The method of claim 109, wherein the one or more T cells are tumor infiltrating

lymphocytes {TILs).
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