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Antibodies against immune checkpeoint molecules and methods of use
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Sequence Listing Statement

A computer readable form of the Sequence Listing is filed with this application by
electronic submuission and s incorporated nto this application by reference in its entirety. The
Sequence Listing is contained in the file created on June 11, 2024 having the file name “23-

0840-WO.xmd™ and 15 70,186 bytes in size.

Background

Tumor progression is often accompanied by profound tmmune suppression that
mterferes with an effective antiturnor response and tumor elimination. fmounme cells are
regulated by checkpoint molecules. T lymphocytes (T celis} are the major component in the
fmmuane systermn, Many cancers protect themselves from the immune system attack by
producing tminune checkpoint molecules to mhibit the functions of T cells and/or other
nmmune cells. In the past several vears, several new drugs that target immune checkpoint
miolecules such as PD-L1/PD-1, CTLA-4 and LAG3 have been approved by the FDXA for the
treatment of cancer and autoimimune disease. Although targeting the existing inunune
checkpoint molecules has achieved some success, a complete and durable response was only
seen in a fraction of treated patients. The resulis suggest that the immune system is regulated

by additional checkpoimt molecules.

Summary
in one aspect, the disciosure provides isolated anti-human BTNS (ERMAP)
antibodies, or fragments thereof, comprising 1, 2, 3, 4, 5, or all 6 complementarity

eteronming regious {CDRS) selected from the group consisting of!
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Heavy chain UDR1 (H-CDR1} comprising an amino acid sequence at least 80%,
85%, 90%, 95%, or 100% identical 1o the amino acid sequence SYYIH (SEQ 1D NO: 1),

Heavy chain CDRZ (H-CDR2) comprising an amino acid sequence at least 80%,
85%, 90%, 95%. or 100% 1dentical to the aming acid sequence WIYPENVNTKY NEKFKG
(SEQ IDNO: 2}

Heavy chain CDR3 (H-CDR3) comprising an aming acid sequence at least 80%,
85%, 90%, 95%. or 100% 1dentical to the amino acid sequence GDYDGGYAMDY (SEQ ID
NG 3y

Light chain CDR1 (L-CDR1) comprising an amino acid sequence at least 80%, 85%,
0%, 95%, or 100% identical fo the anuno acid sequence RSSKSTLHSNGNTYLY (SEG ID
NGO: 43

Light chain CDR2 (L-CDR2) comprising an aming acid sequence at least 805, &5%,
90%, 95%, or 100% identical to the amino acid sequence RMSNLAS (SEQ 1D NG: S); and

Light chain CDR3 (L-CDR3) comprising an amino actd sequence at least 80%, &5%,
90%, 95%, or 100% identical o the amino acid sequence MOHLEYFLT {SEQ 1D NG: 6}

In one embodiment, the anti-human BTNS (ERMAP) antibody, or fragment thereof,
COMpPTISEs:

an H-CDR1 comprising the anuno acid sequence of SEQ 1D NO:1;

an H-CDR2 comprising the anino acid sequence of SEQ 1D NO:2Z;

an H-CDR3 compnising the amino acid sequence of SEQ 1D NG:3;

an L~-CDRI comprising the anuino acid sequence of SEQ 1D NO:4;

an L-CDR2 comprising the amuno acid sequence of SEQ 1D NG:5; and

an L-CDR3 comprising the amino acid sequence of SEQ 1D NG.6.

In another aspect, the disclosure provides isolated anti-human TAPBPL antibodies, or
fragments thereof, compnsing 1, 2, 3, 4, 3, or all 6 complementarity determining regions
{CDRs) selected from the group consisting of:

Heavy chain CODR (H-CDR1) comprising an amino acid sequence at least 80%,
R5%, 90%, 95%, or 100% 1dentical to the amine acid sequence NYWIE (SEQ ID NQO:9);

eavy chain CDR2 (H-CDRZ) comprising an aming acid sequence at least 80%,
&5%, 90%, 95%, or 100% identical to the amino acid sequence EILPESGSTNYNEKFKG

(SEQ ID NO:10);

a2
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Heavy chain UDR3 (H-CDR3} comprising an amino acid sequence at least 80%,
85%, 90%, 95%, or 100% identical 1o the amingo acid sequence FTMARYWYFDV (SEQ ID
NOH)

{aght chamn CDR1 (L-CDR1} comprising an anuno acid sequence at least 80%, 85%,
S(1%, 95%, or 100% identical to the amino acid sequence RESTGAVITSNYAN (SEQ ID
NG 12y,

{aght chamn CDR2 (L-CDR2} comprising an anuno acid sequence at least 80%, 85%,
S(1%, 95%, or 100% identical to the amino acid sequence GTSNRAP (SE( ID NG:13}; and

Light chain CDR3 (L-CDR3) comprising an amino acid sequence at least 809%, 85%,
0%, 95%, or 100% identical fo the anuno acid sequence ALWYSTH (F/Y) V{SEQ D
NO:14).;

wherein residues in parentheses are options at that position.

In one embodiment, the anti-human TAPBPL antibodies, or fragments thereof,
comprise;

an H-CDR1 comprising the amino acid sequence of SEQ 1D NO:9;

an H-CDR2 comprising the amino acid sequence of SEQ IDNO:10;

an H-CDR3 comprising the anuno acid sequence of SEQ ID NG

an L-CDRY comprising the amimo acid sequence of SEQ 1D NG:12;

an L-CDR2 comprising the amino acid sequence of SEQ ID NG:13; and

an L-CDR3 comprising the amuino acid sequence of SEQ ID NG 14,

in a further aspect, the disclosure provides isolated anti-homan TAPBPL antibodies. or
fragments thereof, comprising 1, 2, 3, 4, 5, or all 6 complementarity determining regions {CDRg)
selecied from the group consisting of

Heavy chain CDR1 (H-CDR1) comprising an amino acid sequence at least 80%,
R5%, 90%, 95%, or 100% 1dentical to the amino acid sequence RYWMS (SEQ ID NO:1R):

eavy chain CDR2 (H-CDRZ) comprising an aming acid sequence at least 80%,

85%, 90%, 95%, or 100°%6 identical to the amino acid sequence EINPDSSTINYTPSLKD
(SEQIDNO:19y;

Heavy chain CDR3 (H-CDR3) comprising an amino acid sequence at least 80%,
85%, 90%, 95%, or 100% identical to the annno acid sequence VI TVVARDWY FDV (SEQ 1D
NG:20);

Light cham CDRI (L-CDR1) comprising an amino acid sequence at least 80%, 85%,

90%, 93%, or 100% identical to the amino acid sequence of SEQ 1D NO:12;
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Light chain CDRZ (L-CDR2Z} comprising an amino acid sequence at least 80%, 85%,
(1%, 95%, or 100% identical to the amino acid sequence of SEQ ID NO13; and

Light chain CDR3 (L-CDR3) comprising an aroino acid sequence at least 80%, 85%,
90%, 95%, or 100% identical to the amino acid sequence of SEQ ID NO: 14,

in one embodiment, the anti-human TAPBPL antibodies, or fragments thereof,
CoMmprise;

an H-CDR]I comprising the amino acid sequence of SEQ D NG 1g;

an H-CDRZ comprising the amino acid sequence of SEQ IDNG:19;

an H-CDR3 comprising the aimino acid sequence of SEQ TR NO:20;

an L-CDR1 comprising the amino acid sequence of SEQ D NG 12;

an L-CDR2 comprising the amino acid sequence of SEQ 1D NGO 13; and

an L-CDR3 comprising the amino acid sequence of SEQ ID NG 14,

in one aspect, the disclosure provides tsolated anti-huroan CD300¢ antibodies, or
fragments thereof, comprising 1, 2, 3, 4, 5, or all 6 complementanty determuning regions
(CDs) selected from the group consisting of:

Heavy chain CDR1 (H-CDR1} comprising an amino acid sequence at least 0%,
85%., 90%, 95%, or 100% identical 1o the amino acid sequence CGYNMN (SEQ 1D NG:23),

Heavy chain CDR2 (H-CDR2) comprising an amino acid sequence at least 80%,
85%, 90%, 95%, or 100% identical to the amino acid sequence NIDPYYGETSYNQKFKG
(SEQ 1D NO:24);

Heavy chain CDR3 (H-CDR3) comprising an amino acid sequence at least 80%,
85%, 90%, 95%, or 100% i1dentical to the aming acid sequence SCYYYAMDY (SEQ ID

N(:25);

o

/

Laght chain CDRY (L-CDRI) compnising an anmino acid sequence at least 80%, 85%,
901%, 95%, or 100% identical to the amino acid sequence KASQNVGTAVA (SEQ 1D NG:26);

Light chain CDR2 (L-CDR2) comprising an aming acid sequence at least 805, &5%,
90%, 95%, or 100% identical to the amino acid sequence SASNRYT {SEQ 1D NG:27); and

Light chain CDR3 (L-CDR3) corpprising an aroino acid sequence at least 80%, 85%,
90%, 95%, or 100% identical {0 the amino acid sequence QQYSSYFRYT {SEG 1D NG:128).

In one embodiment, the anti-human CD300¢ antibodies, or fragments thergof,
comprise:

an H-CDR1 comprising the anuno acid sequence of SEQ 1D NG:23;

an H-CDR2 comprising the anmino acid sequence of SEQ 1D NG:24;
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an H-CDR3 comprising the amino acid sequence of SEQ D NG:25;

an L-CDR1 comprising the amino acid sequence of SEQ 1D NG:26;

an L-CDR2 comprising the amino acid sequence of SEQ 1D NG:27; and

an L-CDR3 comprising the amino acid sequence of SEQ 1D NO:28.

The disclosure also provides isolated anti-human CD300¢ antibodies, or fragments
thereof, compnising 1, 2, 3, 4, 5, or all 6 coroplementarity deternuning regions (CDs) selected
from the group consisting of:

Heavy chain CDR1 (H-CDR1} comprising an amino acid sequence at least 80%,
85%, 90%, 95%, or 100% identical 1o the aming acid sequence DYYME (SEQ ID NG:31)

Heavy chain CDRZ (H-CDR2) comprising an amino acid sequence at least 80%,
85%, 90%, 95%. or 100% 1dentical to the aming acid sequence DI NPNNGDTEY NQKFKG
(SEQ IDNO:32);

Heavy chain CDR3 (H-CDR3) comprising an aming acid sequence at least 80%,
85%, 90%, 95%. or 100% 1dentical to the aming acid sequence GCMVTTAMDY (SEQ 1D
N{H33);

Light chain CDR1 (L-CDR1) comprising an amino acid sequence at least 80%, 85%,
0%, 95%, or 100% identical fo the amuno acid sequence RTITDIDDDMN (SEQ 1D NG:34);

Light chain CDR2 (L-CDRZ) comprising an amino actd sequence at least 80%, 5%,
90%, 95%, or 100% identical {0 the amino acid sequence EGNTLRE {SEQ 1D NO:35); and

Light chamn CDR3 (L-CDR3) comprising an amino acid sequence at least 80%, 85%,
90%, 939%. or 100% identical to the amino acid sequence LOSDNMPYT (SEG 1D NG:36).

In one embodiment, the anti-human CD300¢ antibodies, or fragments theraof,
COMpPrISe:;

an H-CDR1 comprising the anuno acid sequence of SEQ D NG:31;

an H-CDR2 comprising the anuno acid sequence of SEQ 1D NG:32;

an H-CDR3 comprising the anuno acid sequence of SEQ ID NG:33;

an L-CDRI comprising the amuino acid sequence of SEQ ID NO:34;

an L-CDR2 comprising the amino acid sequence of SEQ 1D NO:35; and

an L-CDR3 comprising the amino acid sequence of SEQ ID NG:36.

In another aspect, the disclosure provides isolated anti-lnmman CD300¢ antibodies, or
fragments thereof, comprsing 1, 2, 3, 4, 5, or all 6 complementarity determining regions

{CDs}) selected from the group consisting of:
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Heavy chain CDR1 (H-CDR1) comprising an amino acid sequence at least 80%,
85%, 90%, 95%, or 100% identical 1o the aming acid sequence DYYMY (SEQ 1D NG:39).

Heavy chain CDRZ (H-CDR2) comprising an amino acid sequence at least 80%,
85%, 90%, 95%. or 100% 1dentical to the aming acid sequence TTSNGGSYTYY PDSVKS
{(SEQ 1D NG44y,

Heavy chain CDR3 (H-CDR3) comprising an aming acid sequence at least 80%,
85%, 90%, 95%. or 100% 1dentical to the amino acid sequence GCDYYGNTYAY (SEQG ID
N{h41);

Light chain CDR1 (L-CDR1) comprising an amino acid sequence at least 80%, 85%,
0%, 95%, or 100% identical {o the amuno acid sequence KASQSVDYDGDSYIN (SEQ ID
NO:42);

Light chain CDR2 (L-CDR2) comprising an aming acid sequence at least 805, &5%,
90%, 95%, or 100% identical to the amino acid sequence RAASNLES {SEQ ID NG:43): and

Light chain CDR3 (L-CDR3) comprising an amino actd sequence at least 80%, &5%,
90%, 95%, or 100% identical o the amino acid sequence QOSNEDFEYT {SEQ 1D NG:.44).

In one embodiment, the anti-human CD300¢ antibodies, or fragments thergof,
comprise:

an H-CDR1 comprising the amino acid sequence of SE(Q 1D NO:39;

an H-CDR2 comprising the anino acid sequence of SEQ ID NG:40;

an H-CDR3 compnising the amino acid sequence of SEQ IDNG:41;

an L-CDR1 comprising the amuno acid sequence of SEQ 1D NO:42;

an L-CDR2 comprising the anuno acid sequence of SEQ 1D NG:43; and

an L-CDR3 comprising the amino acid sequence of SEQ 1D NG44

in embodiments of any aspect of the disclosure, the wherein the antibody comprises a
monoclonal antibody, or fragment thereof, or the antibody comprises a humanized antibody,
or fragment thereof.

In another embodiment, the antibody 15 a chimeric antibody. In one such embodiment,
the heavy chain of any embodiment disclosed herein may further coroprise an amino acd
sequence at least 60%, 65%, 70%, T5%, 80%, 85%. 90%, 91%. 92%, 93%, 94%, 95%, 96%,
97%, 98%, 99%, or 100% identical to the amino acid sequence selected from SEQ 1D N(:47
and 70-72. In another embodiment, the light chain of any embodiment disclosed herein may
further comprise an aming acid sequence at feast 60%. 65%, 70%, 75%, 80%, 85%, 90%,

1%, 92%, 93%, 94%, 95%, 96Y%, 97%, 98%, 99%. or 100% identical io the amino acid
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sequence selected from SEQ D NG 48 and 73. In a further embodiment, the heavy chain or
light chain comprises an amino acid sequence at least 60%, 65%, 70%, 75%, 80%, §5%,
90%, 919, 92%, 93%, 249, 95%, 96%, 97%. 98%. 99%, or 100% identical to the armmo
acid sequence selected from SEQ {1 NO:530-61. In other embodiments, the antibodies or
fragments thereof comprise a heavy chain and a light chain comprising an amino acid
sequence at least 60%, 65%, 70%., 75%, 80%, 85%. 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, 99%, or 100% 1dentical to the amino acid sequence of a heavy cham-light chain
pair selected from the group consisting of!

SEQ 1D NG:50-51;

SEQ 1D NO:52-53;

SEQ {5 NO:54-55;

SEQ 1D NO:56-57;

SEQ ID NO:58-59; and

SEG 1D NO:66-61.

The disclosure also provides nucleic acids encoding the antibody or fragment thereof
of any embodiment; vectors comprising the nucleic acid operatively hinked (o a swtable
control sequence, host cells comprising the antibody or fragment thereof, the nucleic acid
and/or the expression vector of any embodiment, and pharmaceutical compositions,
comprising the antibody or fragment thereof, the nucleic acid, the vector, and/or the host cell
of embodiment; and a pharmaceutically acceptable carvier,

The disclosure also provides methods for treating cancer, comprising adnunistering (o
a subject in need thereof the antibody or fragment thereof, the nucleic acid, the vector, the
host cell, and/or the pharmaceutical composition of any embodiment herein, in an amount

sffective to treat the cancer,

Description of the Figures

Figare 1. Chimeric anti-hERMAP antibody (human IgG1) (SEQ ID NO:50-51)
blocks the inhibitory activity of hERMAP protein on T cell activation (CD69 expression on
CD4 and CDE T cells). T cells were stimulated with anti-CD3 antibody in the presence of 8
ug/mt hRERMAP protein and 25 ug/mi anti-hERMAFP chimeric antibody (I1gG) or control g
T cells were unstimulated as a negative control (blank). The percentage of CD6Y" on CD4”

{A) or CD&" T celis (B) was analyzed by flow cvitometry.
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Figure 2. Anti-hERMAP monocional antibody (mAb) inhibiis cancer growth in a
fenkemia animal model. (A) DBA/2J mice were injected subcutaneously (s.¢.) with Ix 10°
P388 murnine leukenua cells on day O, followed by injection of the anti- hRERMAP mAb
{100ug) or control {isotvpe) Ab {100 ugyon days 3, 5,7, 9, and 12. (B} Tumors size was
measured over time. The mean tumor diameter (mm’} + $.D. at the indicated time points is
shown.

Figure 3. Anti-hERMAP mADbD increases the survival of leukenua-bearing mice.
DBA/2Z mice were injected with 2x 10° P388 murine leukemia cells on day 0, followed by
mjection of the anti- hRERMAP mAb (100ug) or conirol (isotype Ab (100 pglondays 3, 3,7,
9, and 12. The survival of the nuce was monitorad over time.

Figure 4, Anti-hERMAP mAb intubits tumor growth in a colon cancer animal model.
{A} BALB/c mice were injected subcutaneousty {s.¢.) with CT 26 colon cancer cells on dav
0, followed by injection of the anti- hERMAP mAb (100ug) or control (isotvpe) Ab (100 pug)
ondays 3, 3, 7.9, and 12. {(B) Tumors size was measured over time. The mean tumor
diameter (mm’) + 8.0 at the indicated time points is shown.

Figure 8, Anti-hERMAP mAb increases the survival of colon cancer-beanng mice.
BALB/c muce were injecied subcutaneously (s.¢.) with CT 26 colon cancer cells on day G,
followed by injection of the anti- hERMAP mAb (100ug) or control {(isotype) Ab (100 ug) on
davs 3, 5,7, 9, and 12. The suwvival of the mice was monitored over time.

Figare 6. Anti-TAPBPL chimeric Ab (S8EQ 1D NO:62-63) inhibits tumor growth in
{A) melanoma and {(B) colon cancer arimal models. C37BL/6 or BALB/¢ mice were injected
subcutansously {s.c.) with B16F10 melanoma cells or T 26 colon cancer cells on day 0,
followed by injection of the anti-TAPBPL chimeric Ab (100ug) or control (isotype) Ab (100
ugron davs 3, 5, 7, 9, and 12, The melanomas and colon tumors were harvested on day 20
and 30, respectively. The photos show the sizes of the tumors.

Figure 7. Anti-hTAPBPL antibody (Ab) imhibits tumor growth in a melanoma model.
{A) Syngeneic BSTBL/6 mice were injecled subcutaneously (s.¢.} with melanoma cells, When
cancers were visible and palpable, the mice were injected s.c. with graded doses of anti-
hWTAPBPL Ab (50, 100, and 200 ug} or control Ab. Cancer size {(volume) was montiored over
time. At the end of study, the cancer was analyzed for (B) CD4 and (C) CDR T ¢ells by flow
cviometry.

Figure 8, Anti-hTAPBPL antibody {AB) treats established cancer in a P388 leukemia
model. Syngeneic DBA/ZI mice were injected subcutaneously {s.¢.} with P388 leukemia
cells. When cancers were visible and palpable, the mice were injecied 5.¢. with graded doses

8
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of anti-hTAPBPL Ab (50, 100, and 200 pg} or control Ab. Cancer size (volume) was
monitored over time.

Figure 9. Anti-TAPBPL chimeric Ab (SEQ ID NG:62-63) freatment results in
mereased tumor infiltrating CD4 and CD8 T cells. BALB/c mice were injected
subcutaneously {(s.¢.) with CT 26 colon cancer cells on day 0, followed by injection of the
anti-TAPBPL chumenc Ab {100ug} or control (isotypey Ab {100 ugyondays 3,5, 7. 9, and
12. The colon cancers were harvested on day 30, Tumor infiltrating CD4 and CDR T cells
were examined by immunofiuorescence.

Figure 18, Anti-TAPBPL Ab2 (murine precursor (o SEQ 1D NO:52-533) and Ab3
{(murine precursor o SEQ 1D NO:54-55) neutralize T cell inhibitory activity of TAPBPL-Ig
inn vitro. {A} T cells from splenocytes of C37BL/6 nuce were stimulated with anti-CD3 Abin
the presence of control Ig or human TAPBPL-Ig with anti-TAPBPL Ab2 (left panel), anti-
TAPBPL Ab3 (right panel), or theit isotype Ab. T cells were then analyzed for the expression
of CDG62 (an early T cell activation marker) on CD4 and C8 T cells 24 hours later. Figures
show statistical analysis of the percentage of CD69 cells on CD4 and CD8 T cells. The data
suggest that anti-TAPBPL Ab2 and Ab3 can neutralize the inkubitory activity of TAPBPL-Ig
on T cell activation.

Figure 11. Anti-TAPBPL antibodies {Abs) inhibit tumor growth in a melanoma
animal model. Syngeneic B57BL/6 mice were injected subcutaneously {s.c.} with B16F10
melanoma cells. When cancers were visible and palpable, the mice were injecied with anti-
TAPBPL Ab2, (murine precursor to SEG 1D NQO:52-53) anti-TAPBPL Ab3 (murine
precursor o SEQ 1D NG:54-55) (100 ug), or control isotype Ab. Cancer size {volume} was
monitored over time.

Figure 12. Anti-TAPBPL antibodies {Abs) inhibit fumor growth in a leukemia
animal model. Syngeneic DBA/2) mice were njected s.c. with P388 leukemia cells. When
cancers were visible and palpable, the mice were injected with anti-TAPBPL Ab2 {murine
precursor to SEQ 1D N(O:52-53), anti-TAPBPL Ab3 (murine precursor to SEQ 1D NO:54-55)
(100 pg), or control isotype Ab. Cancer size (volume) was monitored over time.

Figure 13 Anti-CD300¢ AbZ {murine precursor 1o SEQ 1D NG 56-57), Ab3 (mwrine
precursor o SEQ 1D NO:58-539), and Ab4 {murine precursor to SEQ ID NO:60-61 ) neuiralize
T cell nhibitory activity of CD3300¢-1g in vifro. (A} T cells from splenocytes of CSTBL/6G
mice were stimulated with anti-CD3 Ab in the presence of control Ig or human CD300c-1g
with anti-CD300¢ Ab2 (left panel), anti-UB300¢ Ab3 (middie panel}, anti-CD300c Ab4
{right panel}, or their isotype Ab. T cells were then analyzed for the expression of CD69 (an

9
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gariv T cell activation marker) on CD4 and CD8 T cells 24 hours later. Figures show
statistical analysis of the percentage of CD69 ¢cells on CD4 and CD8 T cells. The data
suggest that anti- CD300¢ Ab2, Ab3, and Ab4 can neutralize the inhibitory activity of
CD300c¢-1g on T cell activation.

Figure 14, Anti-CD300c antibadies (Abs) inhibit tumeor growth in a melanoma
animal model, Syngeneic B57BL/6 mice were inyected subcutaneously (s5.¢.) with B1I6F10
melanoma cells. When cancers were visible and palpable, the mice were imjected with anti-
CD300¢ Ab2 murine precursor to SEQ 1D N(:56-37), anti-CD300¢ Ab3 murine precursor (o
SEQID NO:58-59y (100 ug), or control isotype Ab. Cancer size {(volume} was monitored

OVEr tirne.

Detailed Description

As used herein and unless otherwise indicated, the terms “a” and “an”™ are taken to
mean “one”, “at least one” or “one or more”. Unless otherwise required by context, singular
terms used herein shall mclude phuralities and plural terms shall mclude the singuar,

Unless the context clearly requires otherwise, throughout the description and the
claims, the words “comprise’, “comprising’, and the like are to be construed i an mclusive
sense as opposed to an exclusive or exhaustive sense; that is 1o say, in the sense of
“including, but not himited to”. Words using the singular or plural number also include the

ER N4

plural or singular nomber, respectively. Additionally, the words “herein,” “above” and
"below" and words of similar import, when used in this application, shall refer 1o this
application as a whole and not to any particular portions of this apphication.

As used heremn, the amino acid residues are abbreviated as follows: alanine (Ala; A),
asparagine {Asn; N}, asparlic acid {Asp; ), arginine {Arg; R), cysieine (Cys; C), glutamce
acid (Gly; B}, glutamine (Gln; Q). glveine (Gly; Gy, histidine (His; H}, 1soleucine (Hg; 1),
feucine (Lew, L), lysine (Lys; K}, methionine (Met; M), phenylalanine {Phe; F), proline
{Pro; Py, serine {Ser; 8), threonine (Thr; T}, tryplophan (Trp; W), tyrosine {Tyr, Y}, and
valine (Val; V).

All embodiments of any aspect of the invention can be used in combination, unless
the context clearly dictates otherwise.

in a first aspect, the disclosure provides isolated anti-human BTNS (ERMAP)

antibodies, or fragments thereof, comprising 1, 2, 3, 4, 5, or all 6 complementarity

determining regions (CDRs) selecied from the group consisting of!
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Heavy chain CDR1 (H-CDR1) comprising an amino acid sequence at least 30%, 85%,
(1%, 95%, or 100% tdentical to the amino acid sequence SYYTH (SEQ ID NO: 1)

Heavy chain CDRZ (H-CDR2) comprising aun amino acid sequence at least 80%, 85%,
901%, 95%, or 100% 1dentical to the amino acid sequence WIYPGNVNTRKYNERFRG (SEQ 1D
NG 2y

Heavy chain CDR3 (H-CDR3) comprising an aming acid sequence at least 80%,
85%, 90%, 95%. or 100% 1dentical to the amino acid sequence GDYDGGYAMDY (SEQ ID
NG 3y

Light chain CDR1 (L-CDR1) comprising an amino acid sequence at least 80%, 85%,
0%, 95%, or 100% identical fo the anuno acid sequence RSSKSTLHSNGNTYLY (SEG ID
NGO: 43

Light chain CDR2 (L-CDR2) comprising an aming acid sequence at least 80%, &5%,
90%, 95%, or 100% identical to the amino acid sequence RMSNLAS (SEQ 1D NG: S); and

Light chain CDR3 (L-CDR3) comprising an amino actd sequence at least 80%, 5%,
90%, 95%, or 100% identical o the amino acid sequence MOHLEYFLT {SEQ 1D NG: 6}

In one embodiment, the anti-human BTNS (ERMAP) antibody, or fragment thereof,
COMpPTISEs:

an H-CDR1 comprising the anuno acid sequence of SEQ ID NG

an H-CDR2 comprising the anuno acid sequence of SEQ ID NG:Z;

an H-CDR3 compnising the amino acid sequence of SEQ IDNG:3,;

an L~-CDRI comprising the anuino acid sequence of SEQ 1D NO:4;

an L-CDR2 comprising the amuno acid sequence of SEQ 1D NG:5; and

an L-CDR3 comprising the amino acid sequence of SEQ 1D NG.6.

As shown i the examples that follow, the disclosed anti-hursan Ervthroud merbrane-
associated protein {BTNS or ERMAP) antibodies, or fragments thereof, are the first
antibodies shown to have the ability o neutralize the inhibitory effects of BTNS (ERMAP)
on T cells. The sequences of these aniibodies have been determined, including the
complementarity deternuning regious {CDRs) disclosed herein. As will be understood by
those of skill in the art, the CDRs are the key factor in antigen-binding selectivity, and thus
other regions of the antibody amino acid sequence may be substantially modified. Ina
further ernbodiroent, the anti-huroan BTNS (ERMAP) antibody, or antigen-binding fragment

thereof comprises:

11
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{a}  aheavy chain comprising an aming acid sequence at least 60%, 65%, 70%,
75%, 80%, 85%, 90%, 9196, 92%, 93%, 94%, 95%, 9G%, 97%, 98%, 99%, or 100% identical
to the amine acid sequence of SEQ 1D NGO 7; and/or

(b} a light chain comprising an amino acid sequence at least 60%, 65%, 70%,
75%, 80%, 85%, 90%, 91%, 92%. 93%, 94%, 95%. 96%, 97%, 98%, 99%, or 100% identical

io the amino acid sequence of SEQ 1D NO:R.

OVOLOOSGPELVEPGASVRISCRASGY T ETSYYIHWVRKORPGOGLEWIGWIYPGNVNTRKYNE

KERGRATLTADKSS5TAYMOLSSLTSEDSAVY PFCARGDYDGGYAMDYWGQCETSVIVES

{(3EQ ID NO:7; CDRs are highlighted)

U
(‘
=
[
]
L
[;4
J’
e}
7]
i
e
xv}
o
S
+3
xv}
]
3]
0
A
N
(f)
(f)

SSKSLLHSNGNTYLYWELCORPGOSPOLLIYRMENLASG

CR
VPDRESGSGSGTAFTLRISRVEAEDVGVY YCMOHLEYPLTFGAGTKLELK

{SEQ ID NQO:8; CDRs are highlighted).

in another embodiment, the disclosure provides isolated anti-human TAP Binding
Protein Like protein (TAPBPL) antibodies, or fragments thereof, comprising 1,2, 3,4, 5, or
all 6 complementarity determiming regions (CDRs) selected from the group consisting of

Heavy chain CDRI (H-CDR1) comprising an amino acid sequence at least 80%,
85%, 90%, 95%, or 100°% identical to the amine acid sequence NYWIE (SEG ID NG9,

Heavy chain UDR2 (H-CDR2) comprising an amino acid sequence at least §0%,

85%, 90%, 95%, or 100% identical 1o the amino acid sequence RTLPGSGSTNYNEKFKG
(SEQ 1D NO:10);
Heavy cham CDR3 (H-CDR3) comprising an amino acid sequence at least 80%,
85%, 90%, 95%, or 100% identical 1o the amingo acid sequence FTMARYWYFDV (SEQ ID
Oty
{aght chamn CDR1 (L-CDR1} comprising an anuno acid sequence at least 80%, 85%

o)

9%, 95%, or 100% identical to the amino acid sequence RESTGAVITSNYAN (SEQ ID
NO:12)
{aght chamn CDR2 (L-CDR2} comprising an anuno acid sequence at least 80%, 85%

S(1%, 95%, or 100% identical to the amino acid sequence GTSNRAP (SE( ID NG:13}; and

12
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Light chain CDR3 (L-CDR3} comprising an anuno acid sequence at least 80%, 85%,

(1%, 95%, or 100% identical to the amino acid sequence ATWYSTH{(F/ Y)YV (SEQ ID

MNO: 14}, wherein residues in parentheses are options at that position.

In one embodiment, the anti-human TAPBPL antibody, or fragment thereof,
COMPrises:

an H-CDRI1 comprising the anuno acid sequence of SEQ ID NG9,

an H-CDR2 comprising the amino acid sequence of SEQ ID NO:10;

an H-CDR3 comprising the anmino acid sequence of SEQ IDNG:11;

an L-CDRI comprising the amuino acid sequence of SEQ ID NO:12Z;

an L-CDR2 comprising the amino acid sequence of SEQ ID NO:13; and

an L-CDR3 comprising the anuno acid sequence of SEQ 1D NG 14

in another embodiment, the L-UDR3 comprises the amine acid sequence of
ATWYSTHEV (SEQ ID NGS5,

As shown in the examples that follow, the disclosed anti-human TAPBPL antibodies,
or fragments thereof, have the ability to neutralize the inhibitory effects of TAPBPL on T
cells. The sequences of these antibodies have been detenmined, including the
complementarity deterrainiog regions (CDRs) disclosed herein. In a further embodiment, the
anti-human TAPBPL antibody, or antigen-binding fragment thereot comprises:

{a) a heavy chain comprising an amino acid sequence at least 609%, 65%, 70%,
75%, 80%, 85%, 90%, %1%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% identical
to the amino acid sequence of SEG 1D NG 16; and/or

(b} a hight chain comprising an amino acid sequence at least 60%, 65%, 70%,
75%, 80%, 85%, 90%, 919, 92%, 93%, 94%, 93%, 26%, 97%, 98%, 99%, or 100% identical

to the ammno acid sequence of SEQ 1D NG: 17,

OVOLOCSGAELMKPGASVKISCKATGYTEENYWIEWVKORPGHGLEWIGEILPGSGSTNYNE

v

RERGKATETADTSSNTAYMQLSSLTSEDSAVY YCARFTMARYWY FDVWGAGTTVTIVSS

(SEQ¢ ID NC:16; CDRs are highlighted);and/or

QAVVTQESALTTSPGGTVILTCRESTGAVTITONYANWVOERPDHLETGLIGGTSNRAPGVEV

RESGSLIGDRAALTITGAQTEDDAMY FCALWYSTHEVEGCGGETRVIVL

(SEQ ID NOG:17; CORz ave highlighted).

5]
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In another embodiment, the isolated anii-human TAPBPL antibodies, or fragmenis
thereof, comprise 1, 2, 3, 4, S, or all 6 complementanity determining regions (CDRs) selecied
from the group consisting of

eavy chain CORI (H-CDR1) comprising an amino acid sequence at least 80%,
85%, 90%, 95%, or 100°% identical to the amino acid sequence RYWMS (SEQ ID NG 18);

Heavy chain CDR2 (H-CDR2) comprising an amino acid sequence at least 80%,
85%. 90%, 95%, or 100% identical to the anmuno acid sequence EINPDSSTINYTPSLKD
(SEQ ID NO:19y,

Heavy chain CDR3 (H-CDR3) comprising an amino acid sequence at least 80%,
85%, 90%, 95%, or 100% identical 1o the amino acid sequence VT TVVARDWY FDV (SEQ ID
NO:20);

Light chain CDR1 (L-CDR1} comprising an anuno acid sequence at least 80%, 85%,
(1%, 95%, or 100% identical to the amino acid sequence of SEQ ID NO12;

Light chain CDR2 (L-CDRZ) comprising an amino actd sequence at least 80%, 5%,
90%, 95%, or 100% identical to the amino acid sequence of SEQ ID NG: 13, and

Light chain CDR3 (L-CDR3) comprnising an amino acid sequence at least 80%, 85%
0%, 95%, or 100% identical to the anuno acid sequence of SEQ [D NG 14,

In one embodiment, the anti-human TAPBPL antibodigs, or fragments thereof
comprisa:

an H-CDRI1 comprising the anmino acid sequence of SEQ TD NG 18,

an H-CDR2 comprising the anuno acid sequence of SEQ ID NG:19;

an H-CDR3 comprising the anmino acid sequence of SEQ 1D NG:20;

an L-CDRI comprising the amuino acid sequence of SEQ ID NO:12Z;

an L-CDR2 comprising the amino acid sequence of SEQ ID NO:13; and

an L-CDR3 comprising the anuno acid sequence of SEQ 1D NG 14

In one embodiment, L-CDR3 comprises the amino acid sequence of ALWYSTHYV
(SEQ 1D NG:49),

In a further embodiment, the anti-human TAPBPL antibodies, or fragments thereof,
COMpPrISe:;

{a} a heavy chain comprising an amino acid sequence at least 60%, 55%, 70%,
75%. 80%. 85%, 90%, 91%. 92%, 93%, 94%, 95%, 96%, 97%. 98%. 99%. or 100% tdentical

o the aming acid sequence of SEQ 1D NG:21; and/or

14
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(b} a hight chain comprising an amino acid sequence at least 60%, 65%, 70%,
75%, 80%, 85%, 90%, 919, 92%, 93%, 94%, 93%, 26%, 97%, 98%, 99%, or 100% identical

to the ammino aad sequence of SEQ 1D NG:22.

5 EVKLLOSGGELVQPGGSLKLSCAASGEDFSEYWMSWVROAPGRGLEWIGEINPDSSTINYTE
SLEDKEFIISEDNAKNTLYLOMSKVRSEDTALYYCASVITVVARDWYEFDVWGAGTTVIVES

(SEQ ID NC:21; CDRs are highlighted);and/or

QAVVTQESALTTSPGGTVILTCRESTGAVTITONYANWVOERPDHLETGLIGGTSNRAPGVEV

10 RESGSLIGDRAALTITGAQTEDDAMY FCALWYSTHYVEGCEGETRVIVL

BQ ID NO:22; CUDRs are highlighted).

@]

;
\

in another aspect, the disclosure provides anti-human CD300¢ antibodies, or
fragments thereof, comprising 1, 2, 3, 4, 5, or all 6 complementanty determuning regions
15 {CDs) selected from the group consisting of
Heavy chain CDR1 (H-CDR1} comprising an amino acid sequence at least 80%,
85%., 90%, 95%, or 100% identical 1o the amino acid sequence CGYNMN (SEQ 1D NG:23),
Heavy chain CDR2 (H-CDR2) comprising an amino acid sequence at least 0%,
85%, 90%, 95%, or 100% identical to the aming acid sequence NIDPYYGGTSYNQKFKG
20 {(SEQIDNG:24);

Heavy chain CDR3 (H-CDR3) comprising an amino acid sequence at least 0%,

o

5%, 90%, 95%, or 100% identical to the aming acid sequence SG AMDY (SEQ ID

{25y

o

{aght chain CDRY (L-CDRI) compnising an anuno acid sequence at least 80%, 85%,
25 90%, 95%, or 100% identical to the amuno acid sequence KASQNVGTAVA {(SEQ 1D NG:26);
Light chain CDR2 (L-CDR2) comprising an amine acid sequence at least 80%, &5%,
90%, 95%, or 100% identical to the amino acid sequence SASNRYT {SEQ 1D NG:27); and
Light chain CDR3 (L-CDR3) corpprising an aroino acid sequence at least 80%, 85%,
90%, 95%, or 100% identical {0 the amino acid sequence QQYSSYFRYT {SEG 1D NG128).
30 In one embodiment, the anti-human CD300¢ antibodies, or fragments thergof,
comprise:
an H-CDR1 comprising the anuno acid sequence of SEQ 1D NG:23;
an H-CDR2 comprising the anmino acid sequence of SEQ ID NG:24;
an H-CDR3 comprising the amino acid sequence of SEQ 1D NG:25;

15
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an L-CDR1 comprising the amino acid sequence of SEQ D N(.26;
an L-CDR2 comprising the amino acid sequence of SEQ ID NG:27; and

an L-CDR3 comprising the amino acid sequence of SEQ 1D NG:2§.
As shown in the examples that follow, the disclosed anti-human CD300c¢ antibodies,

or fragrments thereof, have the ability to neutralize the inhibitory effects of CD300con T

cells. The sequences of these antibodies have been determined, including the
complementarity determining regions {CDRs) disclosed herein. In a further embodiment, the

anti-human CD300¢ antibody, or antigen-binding fragment thereof comprises:
In one embodiment, the anti-human CD300¢ antibody, or fragment thereof,
/

10
a heavy chain comprising an amino acid sequence at least 60%, 65%, 70%,

75%, 80%, 85%, 90%, 31%, 92%, 93%, 94%, 95%, 96%. 97%, 98%, 99%, or 100% identical

COMPIISES
{a}
to the amino acid sequence of SEG 1D NG129; and/or
a hight chain comprising an amino acid sequence at least 60%, 65%, 70%,
75%, 80%, 85%, 90%, 919, 92%, 93%, 94%, 95%, 96%, 97%, 98%., 99%, or 100% identical

TSVTVSS

{b)
WGQG

to the amino acid sequence of SEQ 11 NG:30),
CRASGYSFTGYIMNWVKQS NGRS LEWIGNIDEYYGGTSYNG
TSEDSAVYYCARSGYYYAMDY

[l C‘K\,TKT S
hted)
:30;

(S S

EFQLOCSGPELEKE
S SSTAYMOLK
CDRs are highli
(SEQ ID NO

SITCRASONVGTAVAWY QOKPGOSPKLLIYSASNRYTGVPDRE

QT
o

o

G

TT,TVDE

20 KEFKGKA
{SEQ

VGDREV
TGSGSGTREFTLTISNMOSEDLADY FCQOYSSYPYTEFCGETKLELIK

LAl VoL
24
‘8

Ib NO

CDRs are highlighted)

~
KG

DIVMTQOSCKEMSTS
In another embodiment, the anti-human CD300¢ antibodies, or fragments thereof,

NGDTEYNQKEE

X

comprise 1, 2, 3,4, 5, or all 6 complementarity determining regions {(CDs) selected from the

BN
TN

eroup consisting of:
Heavy chamn CDR1 (H-CDR1} comprising an amino acid sequence at least 80%,
85%, 90%, 95%. or 100% 1dentical to the aming acid sequence DYYME {(SEQ 1D NG:31);
Heavy chain CDR2 (H-CDR2) comprising an amino acid sequence at least 30%

R5%, 90%, 95%, or 100% identical to the amino acid sequence DINF
16

(SEQ ID NO:32);
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Heavy chain CDR3 (H-CDR3} comprising an amino acid sequence at least 80%,

85%, 90%, 95%, or 100% identical to the amino acid sequence GGMVTTAMDY (SEQ ID

NO:33)

{aght chamn CDR1 (L-CDR1} comprising an anuno acid sequence at least 80%, 85%,
9%, 95%, or 130% identical to the anino acid sequence RTITDIDDDMN (SEQ ID NO:34);

Light chain CDR2 (L-CDR2) comprising an amino acid sequence at least 809%, 85%,
901%, 95%, or 100% identical to the amuno acid sequence RGNTLRP {(SEQ I NO:35); and

Light chain CDR3 (L-CDR3) comprising an aming acid sequence at least 80%, &5%,
90%, 95%, or 100% identical to the amino acid sequence LOSDNMPYT (SEQ 1D NG 36).

In one embodiment, the anti-human CD300¢ antibodies, or fragment thereof,
COMPIISE:

an H-CDR1 comprising the anmino acid sequence of SEQ ID NG:31;

an H-CDR2 comprising the amino acid sequence of SEQ ID NG:32

an H-CDR3 comprising the amino acid sequence of SEQ D NG:33;

an L-CDR1 comprising the amino acid sequence of SEQ ID NO:34;

an L-CDR2 comprising the amino acid sequence of SEQ ID NG:35; and

an L-CDR3 comprising the amino acid sequence of SEQ 1D NG:36,

In a further embodiment, the anti-human CD300c¢ antibody, or antigen-binding
fragment thereof comprises:

{a} a heavv chamn comprising an amine acid sequence at least 60%. 65%, 70%,
75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%. 97%, 98%, 99%, or 100%: identical
to the amano acid sequence of SEQ 1D NG:37; and/or

(b} a hight chain comprising an amuno actd sequence at least 60%, 65%, 70%,
75%, 80%, 85%, 90%, 91%. 93%, 94%, 95%. 96%, 7%, 98%, , o1 100% 1dentical

o the amino acid sequence of SEQ 1D NG:38.

EVOLOOSGPELVKPGASVEMSCRASGY T FTDYYMEKIWVKQS HGKS LEW I GDINPNNGDTEYRG

KFKGRATLTVDRSSSTAYMOQLNSLTSEDSAVY YCAT GEMVTTAMDYWGQGETSVTVSES

(SFEQ ID NO:37; CDRsz are highlighted);and/or

ETTVICSPASLSVATGERVT IRCRTITDIDDOMNWY QOKPGEPPKLLISEGNTLRPGVESRE

SSSGYGTDEVETIENTLSEDVADYYCLQSDNMPYTFGGGTKLELIK
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n

EQ ID NO:38; CDRs are highlighted).

In a further embodiment, the anti-human CD300c¢ antibodies, or fragments thereof,
comprise 1, 2, 3, 4, 5, or all 6 complementanty determining regions (CDs) selected from the
group consisting oft

Heavy chain CDRY (H-CDR1) comprising an amino acid sequence at least 0%,
85%, 90%, 95%, or 100% identical to the amino acid sequence DYYMY {SEQ 1D NG:39):

Heavy chain CDR2 (H-CDR2) comprising an aming acid sequence at least 80%,
R5%, 90%, 95%, or 100% 1dentical to the amine acid sequence TISNGGSYTYYPDSVK
(SEQ 1D NO-40);

Heavy chain CDR3 {H-CDR3) comprising an aming acid sequence at least 80Y
&5%, 90%, 95%, or 100% identical to the amino acid sequence GGDYYGNTYAY (SEQ 15
NO:41y;

Light chain CDR1 (L-CDR1) comprising an amino actd sequence at least 80%, 5%,
90%, 95%, or 100% identical to the amino acid sequence KASQSVDYDGDSYIN (SEQ ID
NO:42y;

Light chain CDR2 (L-CDRZ) comprising an amino actd sequence at least 80%, 5%,
90%, 95%, or 100% identical {0 the amino acid sequence RAASNLES {SEQ 1D NG:43): and

Light chamn CDR3 (L-CDR3) comprising an amino acid sequence at least 8%, 85%,
90%, 939%, or 100% identical to the amino acid sequence QOSNEDPYT {SEQ ID NG44,

In one embodiment, the anti-human CD300¢ antibodies, or fragments theraof,
comprisa:

an H-CDR1 comprising the anuno acid sequence of SEQ D NG:39;

an H-CDR2 comprising the anuno acid sequence of SEQ D NG:40;

an H-CDR3 comprising the anmino acid sequence of SEQ ID NG:41;

an L-CDRI comprising the amuino acid sequence of SEQ ID NO:42;

an L-CDR2 comprising the amino acid sequence of SEQ 1D NO:43; and

an L-CDR3 comprising the anuno acid sequence of SEQ 1D NG44

In a further embodiment, the anti-human CD300c¢ antibody, or anfigen-binding
fragment thereof comprises
{a) a heavy chain comprising an amino acid sequence at least 609%, 65%, 70%,
T5%, 80%, 859%, 90%, %1%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% identical
io the amino acid sequence of SEQ 1D NO:45; and/or

18
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(b} a hight chain comprising an amino acid sequence at least 60%, 65%, 70%,
75%, 80%, 85%, 90%, 919%, 92%, 93%, 94%, 35%, 9G%, 97%, 98%, 99%, or 100% identical

to the amno aad sequence of SEQ 1D NOG46.

EVOLVESGGGLMKPGGSLKLSCAASGETFEDYYMYWVROQT PERKRLEWVATISNGGSYTYYPD

SVEGRETISREPNARNNLYLOMSSLESEDTAMY YCARGGDY YGNTYAYWGQGTLVIVSA

{SEQ ID NO:45; CDRs are highlighted

DIVLTQSPASLAVSLGQRATISCRASQSVIVDRGRSYINWY QOKPGOPPKLLIYAASNLESGT

9

]
i
1
1
o
@
0
¥al
D)
3
-

SETLNTHEVEEEDAAAY YCQOSNEDRPYTEGGGTKLEIK

(SEQ ID NO:46; CDRs are highlighted).

As used herein, the term "antibody includes antibodies having at least one antigen-
binding domaim and includes monoclonal antibodies fragments and/or variants thereof
mcluding recombinant polyvpeptides, fusion proteins, and immumnoconjugates. Thus, the terms
“antibody," "antibody fragment,” and "antibody vanant” are used interchangeably herein.
Examples of antibody fragments of the mvention inchide, but are not limited to, the Fab
fragment, consisting of VL, VH, CL and CHI domains; the Fe fragment, consisting of the VH
and CHI domains; the Fv fragment consisting of the VL and VH: the dAb fragment
consisting of a VH domain; isolated CDR regions; F{ab'): a bivalent fragment comprising
two hinked Fab fragroents; and single chain Fv molecules (scFv).. The antibodies may be
chimeric, humanired, or fully human antibodies. In one specific embodiment, the antibody is
a monocional antibody, or a fragment thereof.

In one embodiment, the antibodies may be chimenc, for example, including a human
heavy chain and/or light chain constant region.  Any human heavy chain constant region
(such as 1g(G1, 1g(G2, 1g(33, and Ig(z4) and/or light chain constant region (such as 13G kappa
fight chain or Ig(s lambda light chain} may be used. In one embodiment, the heavy chain of
any embodiment disclosed herein may comprise an amino acid sequence at least 60%, 65%,
0%, T5%, 80%, 85%, 90%. 919%, 92%, 93%, 94%, 95%, 96%, 97%. 98%, 99%, or 100%
identical 1o the amino acid sequence selected from SEQ ID NG:47 and 70-72
ASTRGPSVEPLARPSSKETSCGTAALGCLVKEY FPEPVTVSWNSGALTSGVETFPAVLOSSGL

YSLSSVVIVPESSLGTOTY ICNVNEHKESNTEVDKKVEPKSCDKTHTCPPCPAPELLGGESVE
LEPEFKPKDTIMIGRTPEVICVVVDVSHEDPEVEKEFNWYVDGVEVHENAKTKPREE

QYNSTYRVVSVLIVLHODWLNGKEYKCKVENKALPAPTEKT I SKARGORPREPOVYTLPESRE

18
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EMTRNQVELTCLVKGEYPSDIAVEWESNGOPENNYRTTEPPVLDSDGS FELY SKLTVDRSRIWG

OGNVESCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NG:47; Human IgG1 heavy chain

SVEPLAPCSESTSRSTAALGCL VKDY FRPERFVTIVISWNSGALTSGVETEFPAVLOSSGL

YOLSSVVEVRPRSNEGTOTYTCNVDHEKPSNTEVDKTVERKCCVECPRPCPAPPVAGESVELERPR
KEPKDTIMISRTPEVTICVVVDVSHEDPEVOFNWYVDGVEVHNAKTKPREE
VVHODWLNGEEYKCKVONKGLPAPIEKT ISKTKGOPREPQVYTLPPSREEMTKNQVESLTCLY
KGEFYPSDIAVEWESNGOPENNYKTTPEPMLDSDGEFFLY SKLTVDKSRWQOGNVESCSVMHEA

LHNHYTOKSLELSPGK (8EQ ID NC:70

o

uman I1gG2 heavy chain

constant region)

Pp— S N
ASTKL APCESRSTSGETAALGCLVEDY I

SGALTSGVHTFPAVLOSSGL

SHNTKVI

YSLESVVIVESSSLEGTQTY TCNVNERKP

-y

CPEPKSCDTPPPCPRCPEPKSCDT

PCPE

PCPRCPARE

PEVTCVVVDVSHEDPEVOFKWYVDGVEVENAKTRKPREEQYN

FTSNKALPAPTEKTISKTKGRPREPQVYTLEPSRE

SLTCLVKGEYPSDIAVE

WESSGOPENNYNTTEPPMLDSDGSFFLYSKLTVDRKSRWQOGNI FSCSVMHEALHNRETQKSLS

LSPGK {(SEQ ID NO: 71 Human IgG3 heavy chain constant region)

KGPSVEPLAPCSESTSESTAALGCLVKDY FRPEFVTVSWNSGALTSGVETEFPAVLOSSGL

P

=<
wn
=l
wn
g2
S
<<
!
<]
-
[9p]
€]
[9p]
—
CD

TKTYTCNVDEKPSNTREVDKRVESKYGPPCPSCPAPEFLGGPSVELEPR
PEPEKDTIMISRIPEVICVVVDVSQEDPEVQENWYVDGVEVHNAKTKPREEQFNSTYRVVSVL
TVLHODWLNGKEYKCKVSNKGLESSIEKT ISKAKGOPREPOVYTLEPPSQEEMTENOVSLTCL

VEGEYPSDIAVEWESNGOPENNYKTTPPVLDSDESFFLY SRLTVDESRWOEGNVESCSVMHE

ATHNHYTQKSLSLSLGK (SEQ ID NC:72 Human IgG4 heavy chain

constant region)

In another embodiment, the light chain of anv embodiment disclosed herein mav
comprise an amino acid sequence at least 60%, 65%, 70%, 75%, 80%. 85%, 90%, 91%, 92%.,
93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the amino acid sequence
selected from SEQID NG:48 and 73

TVAAPSVE

EQLKSGTASVVCLLNNEY PREAKVOWKVDNALQSGNSQRESVTEQDIKD
aTYS

YSLSSTLTLEKADYRKHKVYACEVTIHQGLSSPVTKSPNRCGEC (SEQ 1D NO:48; Human

ig(G1 kappa light cham constant region)
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ASTKGPSVEPLAPCSRSTSESTAALGCLVEDY FPEPVTVSWNSGALTSGVHTEFPAVLOSSG

-

YSLSSVVEVPSSSLETRTYTCHNVDEEPSNTRKVDRKRVESKYGPPCPSCPAPEFLGGESVELER

T

rr

KEPREEQFNSTYRVVSVL

[:4

PXEPKDTIMIGRTPEVICVVVDVSCEDPEVOEFNWYVDGVEVHNAK

i

TVLHCDWLNGEEYKCKVENKGLPSSIEKT IS KAKGOPREPQVYTLPPSQEEMTKNCOVSLTCL

VKGEFYPSDIAVEWESNGOPENNYETTPEVLESDGSFPLYSRLTVDKSRWQEG SCSVMHE
ATHNHYTCKSLSLSLGK (SEQ ID NC:73 Human immuonoglobulin lambda light chain

constant region}

In vartous further embodiments, the chimeric antibodies may comprise chimeric
heavy chains and/or light chains comprising an amino acid sequence at least 60%, 63%, 70%
75%, 0%, 85%. 90%, 91%, 2%, 93%, 94%, 95%, 6%, 97%, 98%, 29%, or 100% identical
to the amine acid sequence selected from SEQ 1D NO:50-63, the sequences of which are
provided in Table 1. In other embodiments, the antibody, or antigen-binding fragment thereof
comprises a heavy chain and a light chain comprising an amine acid sequence at least 60%.
65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or
100% identical to the amino acid sequence of a heavy chain-light chain pair selected from
the group counsisting of

SEG 1D NO:50-51

SEQ 1D NO:52-53;

SEQ 1D NO:54-55;

SEQ {5 NO:56-57;

SEQ ID NO:58-59;

SEQ 1D NO:60-61;

SEQ 1D NG:62-63; and

SEG 1D NO:64-65.

Table 1
Name SEQ ID Saeguence
NG

BTNS 50 OVOLOOSGPELVKPGASVRISCKASGYTFTSYYIBWVKORPGOCLEWIGHIY PG

{ERMAP) VHTRINERFRGKATLTADKSSSTAYMOLSSLTSEDSAVYFCARGDYDGGYAMDYW

Heavy GQGTSVTVSSASTKGESVEPLAPSSKSTSGGTAALGCLVEDYEFPERVTVSWNSGA
LTSGVHTFPAVLOSSGLY SLSSVVIVESSSLEGTOTYICNVNHEHKESNTRVDKKVER
\=CkaHT(PP'H“bLLLGCPSVFIFPPK:KDTLMT“‘TPE«TquVPVSHED“}

VEENWYVDGVEVHNA TITVLHODWLE
LEAPIEKTISKAKG PSREEMTKNQVSLTCL
SNGOPENNYRTTPEVLDSDGIFELY SKLTVDRERWOOGNVESCS VY
QESLSLSPEK

THEALHENHYT
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BINS 51 DIVMTQARAPSVEVT

ERMAP) MSNILASGVPDRESEEGS

ight LKIVAAPSVEIFPPSDEQLKSG AS\F\/"‘**\I\IFKPREAI{VQE'TK'\'DNE\LQC‘GI QE
SVITEQDSKDSTYSLEST TTHOGLSSPVTKSEFNRGEC

ISCRESKSLLHSNGNTYLIWEL QRP\:\)S ‘r’QLLI YR

TAPBPL 52 QVQLOOQS GARLMKEGAS VRIS CRATGY TF SNYWIBWVRORPGHGLEWIGEILEGS
heavy GSTNINERFRGKATFTADTSSNTAYMQLSS LTSEDSAVYYCARFIMARYWY FOVW
GAGTTVIVSSASTKGPSVEPLARPSSKITIGETAALGCLVEDYFPERPVTVEWNSGA
LUSGVHTEFPAVLQSSGLYSLESVVIVPSSSLETQTYICNVNEEPSNTRVDKKVE P
KRCDKTHTCPPCPAPELLGGPSVELEFPPKPKDTLMISRTPEVTICVVVDVEHEDEE
VEKENWYVDGVEVHNARTKPREEQYNSTYRVVEVLTVLHODWLNGKEYKCKVINKA
LPAPI EI\TISVAKGQD’?’»'PQVVT_‘PPS REEMTENQVSLTCLVKGEYPSDIAVEWE
KITPEVLDEDGSEFFLY SKLTVRKSRWQOGNVESCSVMHEALENHYT

TAPBPL 53 QAVNVTOESALTTIPGGETVILTCRESTECAVITSNYANWVORKPDHLFTGL IGET 5N
light RAPGVPVRESGSLIGDKAALTITG LXQ"ZDD]—\T“’FL,ALWYSTHW“’“GGTF'\/’TVL’”
VARESVEI FPPSDEQLKSGTASVVCLLNNEY PREAKVOWKVDNALOSGNSQESVT
EQDSKDETYSLSSTLTLSKADYERKERVYACEVTHOQGLESEVIKSENRGEC

TAPBPL 54 BVELLOSGEGELVORPGEELELSCAASGEFDF SRYWMBWVROAPGKGLEWIGEINEDS
heavy STINYTPILEDI ; TLYLQMSE (VRSEDTALYYCASVITVVARDWI ¥D
VR TTVIVISSASTKGPSVEPLAPSIKSTSGGTAA VKDY FPEPVIVIWNS

GALTSGVHTFPAVL LOSSGLYSLISVVTVESSSLETOTYICNVNHEPSNTRVDKKY
EPKSCDKTHTCPPCPAPELLGGRPESVELEPPKPKDTLMISRTPEVICVVVDVSHED
PEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVEVLTVLHQDWLNGKEYKCKVSN
KALPAPIEKTISKAKGOPREPOVYTLEPPSREEMTKNOQVSLTCLVKGEYPSDIAVE
WESNGOPENNYKTTEEVLDSPESFFLY SKLTVRKSRWQOGNVESCSVMHIEALHNH
YTORKSLSLSPGK

TAPBPL 55 QAVNVTOESALTTIPGGETVILTCRESTECAVITSNYANWVORKPDHLFTGL IGET 5N
light RAPGVPVRESGSLIGDKAALTITGAQTEDDAL Y FCAINYSTEYVEGGGTKVIVLT
VAARPSVFIFPPSDEQLESGTASVVC LLI\'N‘:YTR AKVOWKVDNALOSGNSQESVT
EQDSKDETYSLSSTLTLSKADYREKRHK CEVTHQGLSSEVIRKSIFNRGEC

G0c 56 BEFQLOOSGRPELEKEGAS VIS CRASGY SETEY MM

TLTVDKSSSTAYMQ
GTS S\«PPI \PSSKSTIG i
SGVH. ¥ "'A\I LQg GLYSL33VVITVPSSSLETOTY 1\,1\ \/N.HKPDNT 3 bfv(\'r* PK
COKTHTCRPPCPAPELLGGPEVELFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVE
FNWYVDGVEVHENARTKPREEQYNSTYRVVIVLTVLHODWLNGKEYRCKVENKALY
APIERKTISKAKGO »’PEPU\/" TLEPPEREEMTKNQVELTCLVRKGEFYPSDIAVEWESN
GQEENNYKTTPPVLDEDGS SKLTVDKSRWQQGNVESCSVMHEALH '
SLSLEPGK

heavy

CH300c 57 DIVMIQSOKFMSTSVGDRVIITCRASQNVETAVAWY QORPGOSPRKLL IYSASRRY

Light TGVEDRETGEGESGTDEFT LT ISNMOSEDLADYFCQOYSSYPYTFGGETRLE IKTVA
Z.PSVFIFPPSDE QLKSGTASVVCLLNNEFYPREAKVOWRKVDNATLOSGNSQESVIEDR

DEKDSTYSLSSTLTLEIRADYEKHRKVYACEVTHQGLS SPVTIKSFNRGEC

CD300c 58 EVQLOOSGPELVKEPGASVKMECRASGYTETDY IMRKW VKOS HGKS LEWIGDINPNN
heavy GDTFYNQKFKGKA"" TVDKSSSTAYMQOLNS LTSEDSAVYY CATGEMVETAMD YWG
OGTIVIVISASTE CSGETAALGCLVKRYFREEVIVSWNS GAL
TRGEVATFRPAVLOSSGLYSLSS V’VTVPSSS“](:TQTYI N”"\TT—IKPSN KVDEKEVEE
SCOKTHTCPPCPAPELLGGRPSVELF PPRPEDTIMISRY VICVVVDVSHEDPEV
KENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHDDWLNGKEYKCKVINKAL
PAPIEKTISKAKGOPREPOVYTLPPSREEMIKNQVILTCLVKGEYPSDIAVEWES
NGQPENNYKTTPPVLDSDGEFFLYSKLTVDKSRWOOGNVESCEVMHEALENEYTQ
KEL3LSPGK
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CH300c 58 PGEPPKLLISEGNTILR
Light EGY PSRF SEGYGTDEVETIE NTLS'“""'\/’ADYYCLQSDNIVE?XTFGGGTKLEI'v{mVE\

A PSVFIFPPEDEQLKSGTASVVCLLNNEY PREAKVOWKVDNALOSGNSQESVIED
DEKDSTYSLSSTLTLEIRADYEKHRKVYACEVTHQGLS SPVTIKSFNRGEC

CD300c 80

RLEWVATISNGE

TESDYIMYWVRQT

F
MS3 Ll 35

heavy 3 Y ARGEDYTENT YA YW
(€8 LVTVS LU\ STRGPSVEFPLAPSSKSTSGETAALGCLVKDY FREPVIVSWNSGA

LTSGVHTFPAVLOS 5 G L Y @ SVVIVEISSLGTQTYLCNVNHRKPSNTKVIKEVER

RECDKTHTCPPCPARPRELL GGRPSVELFPPRPRDTIMISRIPEVICVVVDVSHEDRE

VEENWYVDGEV ’H“\"HN]—\FT %’P?“‘EC}I\. STYRVY \fSVLTVLH"‘DT'\TL' IGKEYKCKVENKA

LPAPIEKTIS 5 LVKGEYPSDIAVEWE

DDVLDSL ’:- E‘_‘Y SKLT '\/DFS“‘WQQ',N‘ FEC3VMHEALENHYT

CD300c 81 SLEORATISCRASQEVIYDGD SYINWYQOKPEQPPRLLIYAS
Light RESGSGEGTRFTLNIHPVEEEDAAAYYCQQSNEDRPYTEFGGGTKLEL

KTVAAPSVEIFPPSDEQLKSGTASVVCLLNNEFYPREAKVOWKVDNALQSGNSQES
VIEQDSRKDETYSLSSTLTLSKADYEKHKVYACEVTHOGLESPVIKSEFNRGEC

TAPBPL 82 DVOLOESGPGLVKESQTLSLTCSVIGY SLTSGYIWHWIRQFPGNKLEWMGYISY
Heavy GTTNYNPSLENRISITHDSSKNQFFLNINSVTAEDTATYFCAGDDWDWEAYWGOG
TLVIVSAASTKGEPSVIFFLAPSSKS ] VIVIWNSGALTS

GVHTFPAVLOSSGLYSLSSVVT VPo 38 'G""f“l‘ ] ("1: vNHK‘.ﬁbn KVDERVEPKSC
DETHTCPRPCRPAPELLGGPSVELEPRKPKDS TPEVICVVVDVSHEDPEVEE

NWYVDGVEVHENARTRPREEQYNSTYRVVSVLTVLHODWLNGRKEYRCEVSNKALPA

PIEKTISKAKGOPREPQVYTLPPEREEMTKNQVELTCLVKGEYPSDIAVEWESNG
OPENNYKTTPPVLDSDGEFFLYSKLTVDRKSRWOOGNVE SCSVMHEALHNEYTOKS
L2LSPGK
TARPERLI 63 ENVLITQS PAIMSASPGERVIMTICSASISVNYMHWYQQRSSTS PKLWIYDTSKLAS
ight GVPGRESGEGIRGNSYSLTISSMEAEDVATYYCFOGSGY PLTHFGSGTRLEIKTVAA

PQ’\?U‘T U‘DDQT

OLKSGTASVVCLLNNEFYPREAKVQWRVDNALOSGNSQESVTEQD
SKD3TYSLEBTLTLEKADYEKHEKVYACEVTHOGLES PVTKSENRGED

CD300c 64 QIDLVOSGPELR
Heavy GEEPTYADDEY :—
TVSAASTRGESV

IYGMNWMKOAPGRGL
o/\gTAFL Z)INNLT'\L“_ ATYFCARSREAYWGQG!
KSTSGGETAALGCLVKDYFRPERPVIVIWNSGALTS GV
TYLCNVNRHEPSNTKVDKKVE

TEFPAVLOSSGLY L PKECDET
H PCPARE : SRTPEVICVVVIVSHEDPEVKENWY
VDEVEVHNAK RE bQYJ\ STYRVVEV TKCKVINKALPAPIE

RUTISKAKGQPRERPQVYTL PPSREU"ITL\J“'-’\VSJKTC INKGEYPSDIAVEWESNGOPE

NNYKTTPRVLDSDGSFEFLY SKLTVDRKIRWQOGNVESCSVMHEALHENHYTQKSLSL
SPGK
CD300c 65 DIVMIQAQRIMSTSVEDRVSVTICKASQNVETNVAWY QUKRPGRS PR? YSASYRY
Light SGVPI‘-RFT( SREIGTREFILTISNVOSEDLAEYVCQQRYNS YPLTFGAGT]

APSVE Y

DEKDSTYSLS3STLTY

REGTASVVCLLNNFYPREAKVOWKVD 'JAL\,} )
LDSKARYREEARVYACEVTHQGLS SEVI RS FNRGEC

In one embodiment, variability compared o the reference sequence is present only
outside the CDRs.

in some embodiments, the antibodies or fragments thereof are conjugated o one or
more agents selected from the group including an additional therapeutic agent, such as a
chemotherapeutic agent. A "chemotherapeutic agent” 1s a chemical coropound useful in the
treatment of cancer. Exarnples of chemotherapeutic agents include alkyvlating agents such as

thiotepa and cvelosphosphanmide; alkvi sulfonates such as busulfan, improsulfan and
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piposulfan; aziridines such as benrodopa, carboquone, meturedopa, and uredopa;
ethvlenimines and methylamelamines including altretamine, tniethvlenemelamine,
triethylenephosphoranude, tnethyienciluophosphoraroide and tnimethylolomelaming;
acetogenins {especially hullatacin and bullatacinone); a camptothecin (including the synthetic
analogue topotecan); bryvostating callystatin, CC-1065 (Gncluding its adozelesin, carzelesin
and hizelesin syunthetic analogues); cryptophyeins (particularly crvptophyen 1 and
cryptophycin 8); dolastatin; duocarmycin (including the synthetic analogues, KW-2149 and
CR1-TM1); eleutherobin; pancratistatin: a sarcodiciyin: spongisiatin; nitrogen mustards such
as chlorambucil, chlomaphazine, cholophosphamide, estramustine, ifosfamide,
mechlorethamine, mechlorethamine oxide hydrochloride, melphalan, novembichin,
phenesterine, predmmusiine, trofosfamide, uracil mustard; ritrosureas such as carmusiine,
chiorozotocin, fotemusting, lomustine, nimustine, and ranimusiing; antibiotics such as the
enedivne antibiotics (e g, calicheamucm, especially calicheamicin garoma 11 and
calicheamicin omega 11 (see, e.g.. Agnew, Chem Intl. Ed. Engl., 33: 183-186 (1994));
dyvnemicin, including dynemicin A; bisphosphonates, such as clodronate; an esperamicin; as
well as neocarzinostatin chromophore and related chromoprotein enedivue antibiotic
chromophores), aclacinoraysins, actinorovcin, authramyein, azaserine, bleomycins,
cactinomycin, carabicin, carminomycin, carzinophulin, chromomyeinis, dactinomyein,
daumnorubicin, detorubicin, 6-diazo-5-oxo-L-norleucine, doxorubicin {including morpholino-
doxorubicin, oy anomorpholino-doxorubicin, 2-pyrrolino-doxorubicin and deoxvdoxorabicing,
epirubicin, esorubicin, idarubicin, marceliomycin, mitonyeins such as mitomycin C,
mycophenolic acid, nogalamyein, olivomycins, peplomycin, potfiromycin, puromycin,
guelamycin, rodorubtein, streptonigrin, streptozocin, tubercidin, ubgnimex, zinostatin,
zorubicing anti-metabolites such as methotrexate and 5-fluorouracil {5-FU); folic acid
analogues such as denopterin, methotrexate, pleroptenin, irimeirexate; purine analogs such as
fludarabine, 6-mercapiopurine, thiamiprine, thioguanine; pyrimiding analogs such as
ancitabine, azacitidine, 6-azauridine, carmofur, cytarabine, dideoxyuridine, doxifhuriding,
enocitabine, floxundme; androgens such as calusterone, dromostanclone propionate,
epitiosiancl, mepitiostane, testolactone; anti-adrenals such as aminoglutethimide, milotane,
trifostane; folic acid replenisher such as frolinic acid; aceglatone; aldophosphamide
glveoside; amnolevulinie acid; entluracil; arosacrine; bestrabuci; bisantrene; edatraxate;
defofamine; demecolcine; diaziguone; elfomithine; elliptinium acetate; an epothilone;
etogiucid; gallium nitrate; hvdroxyurea: lentinan; lonidainine; maytansinoids such as
maytansine and ansamitocing; mitoguazone, mitoxanirone, mopidanmol; nitraerine;
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pentostatin: phenamet: pirarubicin; losoxantrone; podophvilinic acid; 2-ethythydrazide;
procarbazine; polvsaccharide complex (JHS Natural Products, Eugene, Oreg.); razoxane;
thizoxmn; sizofiran; spirogermanium, tenuazonic acid; triaziquone; 2,2',22"-
trichlorotristhylantine; trichothecenes {especially T-2 toxin, verracunin A, roridin A and
anguidine); wrethan; vindesine; dacarbazine; mannomustine;, mitobronitol; mitolactol;
pipobroman; gacyiosine; arabinoside (" Ara-C"}); evclophosphannde; thictepa; taxoids, e.g.,
pachitaxel, ABRAXANE® Cremophor-tree, albumin-engineered nanoparticle formulation of
paclitaxel (American Pharmaceutical Partners, Schaumberg, 11}, and doxetaxel;
chioranbuail; gemcitabine; 6-thioguanine; mercaptopurine; methotrexate; platinum analogs
such as cisplatin and carboplatin; vinblastine; platinum; etoposide (VP-16); dosfamude;
mitoxanirone; vincristine; vinorelbing; novanirone; tenmposide; edairexate; daunomycin;
arminopterin; xeloda: ibandronate; CPT-11; topoisomerase inhibitor RFS 2000;
diftuorometihviomithine (DMFO); retinoids such as retinoic acid; capecitabine; and
pharmacewtically acceptable salis, acids or derivatives of any of the above. Also mcluded in
the definition are proteasome inhibitors such as bortezomib (Velcade}, BCL-2 inhibitors, AP
antagonists {.g. Smac mumics/<IAP and cTAP inhibitors such as certain peptides, pyridine
compounds such as (8)--N-~{6-henzo{ 1,3 Jdioxol-5-y1-1-| 5-(4-Buoro-benzovi-pyridin-3-
vimethy- 1{-2-oxo-1.2-dihydro-pyvridin-3-vl} -2~-methylamuno-propionanude, xIAP antisense},
HEPAC mhibitors (HDACH) and kinase inhibitors (Sorafenib).

In other embodiments, the antibodies or fragments thereof are linked {0 a detectable
fabel, such as a radiolabel, an enzyme, a fluorescent label, a luminescent label, a
bioluminescent label, a magnetic label, and/or biotin,

In some embodiments, the agent and/or detectable Tabel 1s conjugated directly to the
antibodies or fragments thereol. In other embodiments, the agent and/or detectable label 15
conjugated to the antibodies or fragments thereof via a linker.

in anocther aspect, the present disclosure provides nucleic acids encoding the
antibodies or fragments thereof of any aspect or embodiment of the invention. The nucleic
acid sequence may comprise RNA or DNA. Such nucleic acid sequences may comprise
additional sequences useful for promoting expression and/or purification of the encoded
protein, including but not imited 1o polv A sequences, modified Kozak sequences, and
sequences encoding epiiope tags, export signals, and secrefory signals, nuclear localization
signals, and plasma membrane localization signals. It will be apparent to those of skill in the
art, based on the teachings herein, what nucleic acid sequences will encode the antibodies or
fusion molecules disclosed herein.
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in a further aspect, the present disclosure provides nucleic acid expression vectors
comprising the nucleic acid of any embodiment of the disclosure operatively linked to a
suitable control sequence. "Recombinant expression vector” includes vectors that operatively
link a nucleic acid coding region or gene to any control sequences capable of effecting
expression of the gene product. “Control sequences™ operably hinked to the nucleic acid
sequences of the disclosure are nucleic acid sequences capable of effecting the expression of
the nucleic acid molecules. The control sequences need not be contiguous with the nucleic
acid sequences, so long as they function {o direct the expression thereof. Thus, for example,
miervening uniranslated yet transenbed sequences can be present between a promoter
sequence and the nucleic acid sequences and the promoter sequence can still be considered
"operably linked” to the coding sequence. (Other such control sequences include, but are not
himited to, polvadenylation signals, termination signals, and ribosome binding sites. Such
expression vectors can he of any tvpe known in the art, including but not limated plasoid and
virai-hased expression vectors. The control sequence used to drive expression of the
disclosed nucleic acid sequences in a mammalian system may be constitutive (driven by any
of a variety of promgoters, imchading but not imited to, CMY, 8V40, RSV, actin, EF) or
mductbie {driven by any of a number of inducible promoters mcluding, but not limated fo,
tetracvcline, ecdyvsone, sterocid-responsive. The expression vecior must be replicable in the
host organisms either as an episome or by integration into host chromosomal DNA. In ong,
the expression vector comprises a plasmid; n another embodiment a viral vector, including
but not imited to adenoviral vectors or rAAV vectors,

In another aspect, the present disclosure provides recombinant host cells comprising
the antibodies or fragments thereof, nucleic acids, and/or nucleic acid expression vectors of
the disclosure. The host cells can be either prokarvotic or eukarvotic.  The cells can be
transiently or stably transfected or transduced. Such transfection and transduction of
expression vectors into prokaryotic and eukaryotic cells can be accomplished via any suitable
iechnique. A method of producing the antibodies or fragments thereof is also provided
herein. The method comprises the steps of (a) culturing a host according fo this aspect of the
disclosure under conditions conducive 1o the exprassion of the antibodies or fragments
thereof, and (b} optionally, recovering the expressed antibodies or fragments thereof. The
expressed antibodies or fragroents thereof can be recovered from the cell free extract, cell
pellet, or recovered from the culture medium.

in a further aspect, the present disclosure provides pharmaceutical compositions,
comprising the antibodies or fragments thereof, nucleic acids, nucleic acid expression
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vectors, or recombinant host cells, of anv aspect or embodiment of the disclosure, and a
pharmaceutically acceptable carrier. The pharmaceutical compositions of the disclosure can

¢ used, tor example, in the methods of the disclosure. The pharmaceutical composifion may
comprise in addition to the antibodies or fragments thereof, nucleic acids, etc. of the
disclosure {a) a lyoprotectant; (b} a surfactant; {c} a bulking agent; (d) a fomicity adjusting
agent; {e) a siabilizer; () a preservative and/or {g) a buffer.

In some embodiments, the buffer in the pharmaceutical composition 1s a Tris buffer, a
histidine buffer, a phosphate buffer, a citrate buffer or an acetate buffer. The pharmaceutical
composition may also include a lyoprotectant, e.g. sucrose, sorbitol or trehalose. In certain
embodiments, the pharmaceutical composition includes a preservative e.g. benzalkonium
chioride, benzethonium, chlorchexidine, phenol, m-cresol, benzyl alcohol, methyiparaben,
propylparaben, chlorobutanol, o-cresol, p-cresol, chlorocresol, phenyimercuric mitrate,
thimerosal, benzoic acid, and various nuaxtures thereof. fn other embodiments, the
pharmacewtical composition includes a bulking agent, hike glvcine. in vet other embodiments,
the pharmaceutical composition includes a surfactant e.g., polysorbate-20, polysorbate-40,
polysorbate-~ 60, polvsorbate-65, polysorbate-80 polvsorbate-85, poloxamer-188, sorbitan
monolaurate, sorbitan monopalmiiate, sorbitan movostearaie, sorbitan monooleate, sorbifan
trilaurate, sorbitan tristearate. sorbitan fricleaste. or a combination thereof. The
pharmaceutical composition may also inciude a tonicity adjusting agent, e 2., a compound
that renders the formulation substantially isotomic or isoosmotic with human blood.
Exemplary tonicity adjusting agents include sucrose, sorbitol, glvcine, methionine, mannitol,
dextrose, inositol, sodium chloride, arginine and arginine hydrochioride. In other
embodiments, the pharmaceutical composttion additionally includes a stabilizer, g, a
molecule which, when combined with a protein of interest substantially prevents or reduces
chemical and/or physical instability of the protein of tterest in lyophilized or liquid form.
Exemplary stabilizers include sucrose, sorbitol, glveine, inositol, sodium chloride,
methionine, arginine, and argimine hvdrochloride.

The antibodies or fragments thereof, nucleic acids, etc. of the disclosure may be the
sole active agent in the pharmaceutical composiiion, or the composition may further comprise
one or more other aclive agents suitable for an mtended use.

The pharmaceutical coropostiions described herein generally comprise a combination
of & therapeutic described herein and a pharmaceutically acceptable carrier, diluent, or
excipient. Such compositions are substantiaily free of non-pharmaceutically acceptable
components, i.e., contain amounts of non-pharmaceutically acceptable components lower
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than permutted by US regulatory requirements at the time of filing this application. In some
embodiments of this aspect, if the compound 1s dissolved or suspended in water, the
composition further optionally comprises an additional pharmaceutically acceptable camer,
diluent, or excipient.

in anocther aspect, the disclosure provides methods for {realing cancer, comprising
admirustering 1o a subject in need thereof the antibody or fragment thereof, the nucleic acid,
the vector, the host cell, and/or the pharmaceutical composition of any embodiment or
combination of embodiments herein, in an amount effective 1o treat the cancer,

The methods may be used (o treat any suitable cancer. Tn vartous non-limiting
embodiments, the cancer may be selected from the group consisting of breast cancer, lung
cancer, colon cancer, melanoma, prostate cancer, leukenua, neuroblastoma, liver, lymphoma,
cervical cancer, ovarian cancer, gastric cancer, and esophageal cancer, et

Tumeor progression 1s often accompanied by profound immune suppression that
mierferes with an effective antitumor response and tumor elimination. In order to elicit
protective tmmunity o cancer, and to prevent an overactive immune system, immune
responses need to be tightly controlled by imomune cell stimualatory and mhnbitory molecules.
Many cancers protect themselves from the impnine system by producing inhibitory molecules
to mhibit T cell funciion.  The mventors have wdentified CD300¢, BTNS, and TAPBPL, as
targets for treating cancer.

s

As used herein, the term “ireat,”

treatment,” or “treating,” means 1o reverse,
alleviate, ameliorate, mhibit, slow down or stop the progression or severity of a symptom or
condition of the disorder being treated. The term “freating”™ includes reducing or alleviating at
teast one adverse effect or sympiom of a condition. Treatment 15 generally “effective”™ if one
or more svroptorns are reduced. Alternatively, treatroent is “effective” if the progression of a
condition 1s reduced or halted. That 15, “treatment” may include not just the improvement of
sympioms, but also a cessation or slowing of progress or worsening of svmptoms that would
be expected in the absence of treatment. Beneficial or desired chinical results inchude, but are
not himited to, alleviation of one or more symptom(s), diminishment of extent of the deficit,
stabilized (1.¢., not worsening) state of 8 tumor or malignancy; delay or slowing of fumor
growth and/or metastasis, and an increased hfespan as compared to that expected 1n the
absence of treatment.

As used herain, the term “adnunistering,” refers to the placement of a therapeutic nto
a subject by a method or route deemed appropriate. The therapeutic can be administered by
any appropriate route which resulis in an effective treatment in the subject including orally,
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parentally, by inhalation spray, recially, or topically in dosage unit formulations containing
conventional pharmaceutically acceptable carriers, adiuvants, and vehicles. The term
parenteral as used herein includes, subcutaneous, intravenous, intra-arterial, miramuscular,
mirasternal, intratendinous, intraspinal, intracramal, intrathoracic, mfusion techniques or
intraperitoneal administration.  Dosage regimens can be adjusted to provide the optimum
desired response (e.g., a therapeutic response). A suitable dosage range may, for instance, be
0.1 ug/kg-100 mg/kg body weight; alternatively, it may be 0.5 ug/kg to 50 mg/kg: 1 ug/kg to
25 mg/kg, or 5 ug/kg to 10 mg/ke body weight. The therapeutic can be delivered in a single
bolus, or may be administered more than once (e.g., 2, 3, 4, 5, or more times) as determined
by attending medical personnel.

3

As used herein, the phrase “amount effective” or “the like refers to an amount that
provides a therapeutic benefit in the treatment, of cancer or autoimmume disease.
Deternunation of a therapeutically effective amount s well within the capability of those
skilled in the art. Generally, a therapeutically effective amount can vary with the subject's
history, age, condition, sex, as wel as the severity and tvpe of the medical condition in the

subject, and administration of other pharmaceutically active agents.

Examples
Generation of human and mouse chimeric antibodies (Abs) against human ERMAP,
TAPBPL and CD300¢,

Murine monoclonal antibodies (mAbs} of the disclosure were generaied against
human ERMAP, TAPBPL and CDx300¢, and shown o enhance antitumor immuonity and
mhibit tumor growth in anmimal models (Figures 10-14). The hybridomas that produce the
murine mAbs were sequenced, and chimeric Abs in which the mwurine vanable domains of
each mAD are linked to human constant regions were generated (SEQ 1D N{O:50-65}. Genes
for the murine heavy chain variable domains were cloned into a pFUSEss-CHIg-h(Gl vector
{from InvivoGen) that contains the heavv chain constant regions of human fgG1l. Genes for
the murine light chain varable domains were cloned into a pFUSEss-CLg-hk vector {from
Invivo{ien) that contains the light chain constant regions of human IgG. The two vectors
were then co-transfected 1oto HEK-293 cells to produce each chimeric Ab, which was then

purified from the supernatant of the cells by Protein G Sepharose’™ 4.

Anti-hERMAP and Anti-TAPBPL promote an antitumer T cell response.
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Functional studies were performed for the chimeric Abs. The anti-ERMAP chimeric
Ab (SEQ 1D NO:50-51) was demonstrated to neutralize the inhibitory activity of ERMAP-Ig
on T cell activation (reduced CD69 expression on CD4 and CDR T cells) (Figure 1). T cells
were stimulated with anti-CD3 antibody 1n the presence of 8 pug/mi hERMAP protein and 23
pg/mi anti-hERMAP chimeric antibody or control IgG. Flow cytometry analysis
guantification (Figure 1A) demonsirated reduced CD6Y expression on CD47 T cells. Flow
cytometry analysis quantification (Figure 18) demonsirated reduced CD6Y expression on
CDR" T cells.

CD4 T cells and CDRT T cells infilirate tumors 1o mediate an antibwmor immune
response {Tay et al. Cancer Gene Ther 28 5-17 (2021)). Anti-TAPBPL chimenic Ab (SEQ ID
NGO 62-63) treatioent increased tumor infilirating CD47 T cells and CD8™ T cells (Figure 9).
BALB/c mice were injected subcutaneously {s.c.} with UT 26 colon cancer celis on day 0,
followed by injection of the anti-TAPBPL chimeric Ab (100ug) or control (isotvpe) Ab
{100ugyon days 3, 5, 7, 9, and 12. The colon cancers were harvested on day 30,
Immunofluorescent staining for tumor infiltrating CD4" T cells and CDY' T cells
demonstrated increases in both cell types over control with anti~-TAPBPL chimeric Ab

freatiment.

Anti-hBERMAP inhibits tumer growth and inerease survival,

Anti-hERMAP monoclonal antibody was tested in a leukemia animal model (Figare
23 DBA/2I mice were injected subcutaneously (s.c.) with Ix 10° P388 murine leukemia cells
on day O, followed by injection of the anti- RERMAP mAb (100ug) or control (isotype) Ab
(100 gy ondays 3, 5,7, 9, and 12 (Figure 24). Tumors size was measured over time. The
Treatment with anfi-hERMAP inhibited tumor growth compared with control starting at day
9 and through day 15.

Survival of leukemia~bearing mice treated with anti-hERMAP was compared with
control (Figure 3). DRA/2J mice were injected with 2~ 10° P388 murine leukemia cells on
day 0, followed by injection of the anti- hRERMAP mAb (100ug) or control (isotype) Ab (100
ugdon days 3, S, 7, 9, and 12 The graph shows a Kaplan-Meier curve for the survival of
control treated versus anti-hERMAP treated leukemia-bearing mice. The survival of the mice
was monttored over fime. Treatmoent with anti-hERMAP increased the survival of leukenua-
bearing mice compared to control with 100% mortality in the control mice by day 22 and
about 40% mortality at the same fime pomnt for anti-hERMARP treated mice.
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Anti-hERMAP mADb was tested in a colon cancer animal model (Figure 4). BALB/c
mice were injected subcutanecusly {s.c.} with CT 26 colon cancer cells on day 0, followed by
mjection of the anti- hRERMAP mAb (100ug) or control (sotvpey Ab (100 ugy ondays 3,5, 7,
G, and 12 (Figure 4A). Tumors size was measwred over time. The mean tumor diameter
{mm®) + $.D. at the indicated time points is shown (Figure 4B). Treatment with anti-
hERMAP roAb mhibited tumor growth compared with control starting at day 9 and through
day 24 (Figure 4B).

Additionally, we assessed survival of colon cancer-bearing mice treated with anti-
hERMAP compared with control (Figure 8). BALB/c mice were injected subcutaneously
{(s.c.} with CT 26 colon cancer cells on day 0, followed by mjection of the anti- RERMAP
mAb (100ug) or control (1sotype) Ab (100 pgyon days 3. 5, 7. 9, and 12. The survival of the
mice was monitored over fime. Treatment with anti-hERMAP increased survival of colon
cancer-bearing mice compared to control with 100% mortality at day 30 for the control mice

and 3% mortality at the same time point for the anti-hERMAP treated mice.

Antibodies against TAPBPL inhibits fumer growth and promeies tumor infiltration,

The impact of anti-TAPBPL on malignancy growth/progression was also assessed.
Anti-TAPBPL chimeric Ab (SEQ ID NO:62-63) inhibited tumor growth in melanoma
{Figure 6A) and colon cancer animal models {Figure 6B). CS7BL/6 or BALB/c mice were
ijected subcutaneously (5.¢.) with B16F10 melanoma cells or CT 26 colon cancer cells on
day 0, followed by injection of the anti-TAPBPL chimeric Ab (100ug) or control {isotype}
Ab (100 pg} on days 3, 5, 7. 9, and 12. The melanomas and colon cancers were harvested on
day 20 and 30, respectively. The top photo shows reduced melanoma tumor sizes with anti-
TAPBPL chimeric Ab treatment compared to control. The bottom photo shows reduced colon
tumor sizes with anti-TAPBPL chimeric Ab treatment compared to control.

Additionally, anti-hTAPBPL was tested in a melanoma model (Figuare 7). Syngeneic
B37BL/6 mice were injected subcutaneously (s.c.} with melanoma cells. When cancers were
visible and palpable, the mice were injected s.c. with graded doses of anti-hTAPBPL Ab (50,
100, and 200 pg) or control Ab. Anti-hTAPBPL inhibited tumor growth, as seen by the tumor
volume over time, in a dose dependent fashion (Figare 74}, Al the end of study, the tumors
were analyzed for CD4 and CD8 T celis by flow cvtometry. Anti-h TAPBPL increased both
CD4" T cells (Figure 78) and CD8' T celis (Figure 7C) in the tumors, which are involved in

tumor infiitration, compared with control.
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Anti-h TAPBPL was then tested in an established cancer leukemia model {Figure §).
Syngeneic DBA/Z] mice were injected subcutaneously {5.¢.) with P388 leukerma cells. When
cancers were visible and palpable, the mice were injected s.¢. with graded doses of anti-
hTAPBPL Ab (50, 100, and 200 ug) or control Ab. The data demonstrated that anti-
hTAPBPL treats established cancer in a leukemia model as shown by the slowing in growth

of tumor volume over time.
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{ claim
1. An isolated anti-human BTNS (ERMAP) antibody, or fragment thereof, comprising 1,
2,3, 4,5, or all 6 complementanty determuning regions (CDRs) selected from the group
consisting of:

Heavy chain CDR1 (H-CDR1) comprising an amino acid sequence at least 30%,
R5%, 90%, 95%, or 100% 1dentical to the amino acid sequence SYYITH (SEQ 1D NO: 1)

eavy chain CDR2 (H-CDRZ) comprising an amino acid sequence at least 80%,

85%, 90%, 95%, or 100°%6 identical to the amino acid sequence WIYPCNVNTEYNEKFKG
(SEQ ID NG 2);

Heavy chain CDR3 (H-CDR3) comprising an amino acid sequence at least 80%,
85%, 90%, 95%, or 100% identical to the amino acid sequence CDYDGGYAMDY (SEQ 1D
NGO 3)

Light chamn CDRU (L-CDR1) comprising an amino acid sequence at least 8%, 85%,
90%, 95%, or 100% identical to the amino acid sequence RSSKSLLHSNGNTYLY (SEQ 1D
NO: 4);

Light chamn CDR2 (L-CDR2) comprising an amino acid sequence at least 8%, 85%,
90%, 939%, or 100% identical to the amino acid sequence RMSNT.AS (SEQ ID NG: 5); and

{aght cham CDR3 (L-CDR3} comprising an anuno acid sequence at least 80%, 85%,

S(1%, 95%, or 100% identical to the amino acid sequence MQHLEYPLT (SEQ ID NG: 6).

2. The anti-human BTNS (ERMAP) anttbody, or fragment thereof, of claim 1,
corprising:

an H-CDR1 comprising the aimino acid sequence of SEQ TR NG,

an H-CDR2 comprising the anuno acid sequence of SEQ D NG:2;

an H-CDR3 comprising the anuno acid sequence of SEQ 1D NO:3;

an L-CDR1 comprising the amino acid sequence of SEQ ID NO:4;

an L-CDR2 comprising the amuino acid sequence of SEQ ID NG5, and

an L-CDR3 comprising the amano acid sequence of SEQ ID NGOG,

3. The anti-human BTNS (ERMAP) antibody, or fragment thereof, of claim 1 or 2,
comMprising;
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{a} a heavy chain comprising an amino acid sequence at least 60%, 65%, 70%,
75%, 80%, 85%, 90%, 9196, 92%, 93%, 94%, 95%, 9G%, 97%, 98%, 99%, or 100% identical
to the amine acid sequence of SEQ 1D NGO 7; and/or

(b} a light chain comprising an amino acid sequence at least 60%, 65%, 70%,
5%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% identical

io the amino acid sequence of SEQ 1D NO:R.

4, The anti-human BTNS (ERMAP) antibody, or fragment thereof, of claim 1 or 2,
comprising;

{a} a heavy chan comprising an anmino acid sequence at least 60%, 65%, 70%,
75%., 80%, 85%, 0%, 91%. G3%, 94%, 95%,. 96%, 97%, 28%. 99%. or 100% identical
1o the aming acid sequence of SEQ ID NG 7, and

{t a light cham comprising an amino acid sequence at least 60%, 65%, 70%,
75%, 80%, 85%. 90%, 91%, 92%. 93%, 94%, 95%, 26%, 97%, 98%, 29%, or 100% identical

to the amino acid sequence of SEQ ID NGE.

3, An isolated anti-human TAPBPL antibody, or fragment thereof, comprising |, 2, 3. 4,

5, or all 6 complementarity determining regions {CDRs) selected from the group consisting

Heavy chain CDRY (H-CDR1) comprising an aming acid sequence at least 80%,
85%, 90%, 95%. or 100% 1dentical to the aming acid sequence NYWIE {(SEQ 1D NG:9)

Heavy chain CDR2 (H-CDR2) comprising an amino acid sequence at least 30%
&5%, 90%, 95%, or 100% identical to the amino acid sequence EILPGSGSTNYNEKFKG
(SEQ 1D NO: 10y,

eavy chain CDR3 (H-CDR3) comprising an amino acid sequence at least 80%,

85%, 90%, 95%, or 100°% identical to the amino acid sequence FTMARYWYFDV (SEQ ID
NGOy,

Light chain CDR1 (L-CDR1) comprising an amino actd sequence at least 80%, 5%,
90%, 95%, or 100% identical {0 the amino acid sequence RSSTGAVTTSNYAN (BEQ 1D
NG 12y,

Light chain CDRZ (L-CDRZ) corpprising an aroino acid sequence at least 80%, 85%,

90%, 95%, or 100% identical to the amino acid sequence GTSNRAF {SEQ 1D NO:13); and
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Light chain CDR3 {L-CDR3} comprising an amino acid sequence at ieast 80%, 85Y

(1%, 95%, or 100% identical to the amino acid sequence ATWYSTH{(F/ Y)YV (SEQ ID

NO:14),;

wheretn residues in parentheses are options at that position.

6. The anti-human TAPBPL antibody, or fragroent thereof, of claim 5, comprising:
an H-CDR1 comprising the anuno acid sequence of SEQ ID NG:9;
an H-CDR2 comprising the anmino acid sequence of SEQ ID NG 10,
an H-CDR3 compnising the amino acid sequence of SEQ IDNG: 1L
an L-CDR1 comprising the amuno acid sequence of SEG ID NO:12;
an L-CDR2 comprising the anuno acid sequence of SEQ 1D NG:13: and
an L-CDR3 comprising the aming acid sequence of SEQ 1D NG 14

The anti-human TAPBPL antibody, or fragment thereof, of claim 5 or 6, wherein the

~3

L-CDR3 comprises the amino acid sequence ATWYSTHEV (SEQ 1D NG:15).

8. The anti-human TAPBPL antibody, or fragroent thereof, of any one of clairos 3-7,
COMPIISING:

{a) a heavy chain comprising an amino acid sequence at least 609%, 65%, 70%,
75%, 80%, 85%, 90%, %1%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% identical
to the amino acid sequence of SEQ 1D NG 16; and/or

(b} a hight chain comprising an amino acid sequence at least 60%, 65%, 70%,
75%, 80%, 85%, 90%, 919, 92%, 93%, 94%, 93%, 26%, 97%, 98%., 99%, or 100% identical

to the ammno acid sequence of SEQ 1D NG: 17,

Q The anti-humean TAPBPL antibody, or fragment thereof, of any one of claims 5-7,

COmprising:

{a} a heavv chamn comprising an amine acid sequence at least 60%. 65%, 70%,
75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%. 97%, 98%, 99%, or 100%: identical
to the amano acid sequence of SEQ 1D NG 16; and

(b) a hight chain comprising an amuno actd sequence at least 60%, 65%, 70%,
75%. 80%, 85%, 90%, 91% 3%, 94%. 95%, 96%, 97%, 98Y%. . or 100% identical

o the amino acid sequence of SEQ ID NO: 17
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14 Anisolated anti-human TAPBPL antibody, or fragment thereof, comprising §, 2, 3, 4,
3, or all 6 complementarity determining regions (CDRs) selected from the group consisting
of:

Heavy chain CDR1 (H-CDR1) comprising an amino acid sequence at least 30%,
R5%, 90%, 95%, or 100% 1dentical to the amine acid sequence RYWMS (SEQ ID NO:1R):

eavy chain CDR2 (H-CDRZ) comprising an amino acid sequence at least 80%,

85%, 90%, 95%, or 100°%6 identical to the amino acid sequence EINPDSSTINYTPSLKD
SEQIDNO:19y,

Heavy chain CDR3 (H-CDR3) comprising an amino acid sequence at least 80%,
85%, 90%, 95%, or 100% identical to the amino acid sequence VT TVVARDWY FDV (SEQ 1D
NG:20);

Light chamn CDRU (L-CDR1) comprising an amino acid sequence at least 8%, 85%,
90%, 95%, or 100% identical to the amino acid sequence of SEGQ ID NO:12;

Light chain CDR2 (L-CDR2) comprising an aming acid sequence at least 80%, &5%,
90%, 95%, or 100% identical to the amino acid sequence of SEQ ID NG: 13, and

Laght chain CDR3 (L-CDR3) compnising an anuno acid sequence at least 80%, 85%,

901%, 95%, or 100% identical to the amino acid sequence of SEQ 1D NG 14,

il The anti-human TAPBPL antibody, or fragment thereof, of claim 10, comprising:
an H-CDR1 comprising the anuno acid sequence of SEQ ID NG:18;
an H-CDR2 comprising the anuno acid sequence of SEQ ID NG:19;
an H-CDR3 compnising the amino acid sequence of SEQ ID NG:20;
an L-CDR1 comprising the amuno acid sequence of SEG ID NO:12;
an L-CDR2 comprising the anuno acid sequence of SEQ 1D NG:13: and

an L-CDR3 comprising the aming acid sequence of SEQ 1D NG 14

12. The anti-human TAPBPL antibody, or fragment thereof, of claim 10 or 11, wherein

the L-CDR3 comprises the aming acid sequence ALWYSTHYV (SEQ 1D NO:49).

13. The anti-human TAPBPL antibody, or fragroent thereof, of any one of claims 10-12,

COMPIISING:
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{a} a heavy chain comprising an amino acid sequence at least 60%, 65%, 70%,
75%, 80%, 85%, 90%, 919%, 92%, 93%, 94%, 35%, 9G%, 97%, 98%, 99%, or 100% identical
to the amine acid sequence of SEQ T3 NG: 21 and/or

(b} a light chain comprising an amino acid sequence at least 60%, 65%, 70%,
75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%. 99%, or 100% identical

to the amino acid sequence of SEG ID NO:22

14. The anti-human TAPBPL antibody, or fragment thereof, of any one of claims 10-12,
comprising;

{a} a heavy chain comprising an amino acid sequence at least 60%, 55%, 70%,
75%., 80%, 85%, 0%, 91%. 93%, 94%. 95%, 96%, 97%, 98%. , or 100% identical
o the aming acid sequence of SEQ ID NG:21; and

{t a light cham comprising an amino acid sequence at least 60%, 65%, 70%,
75%, 80%, 85%. 90%, 91%, 92%. 93%, 94%, 95%, 26%, 97%, 98%, 29%, or 100% identical

to the amino actd sequence of SEQ 1D NG:22.

15, An isolated anti-human CD300c antibody, or fragment thereof, comprising 1, 2, 3, 4,
5, or all 6 complementarity determining regions {CDs} selected from the group consisting of:

Heavy chain CDR1 (H-CDR1) comprising an amino acid sequence at least 30%
85%, 90%, 95%, or 100% identical to the amino acid sequence GYNMN (SEQ ID N(:23);

eavy chain CDR2 (H-CDRZ) comprising an amino acid sequence at least 80%,

85%, 90%, 95%, or 100% identical to the amino acid sequence NIDPYYGGTSYNQRFKG
(SEQ ID NO:24y,

Heavy chain CDR3 (H-CDR3) comprising an amino acid sequence at least 80%,
85%, 90%, 95%, or 100% identical 1o the annno acid sequence SGYYYAMDY (SEQ 1D
NQG:25y

Light chamn CDRI (L-CDR1) comprising an amino acid sequence at least 80%, 85%
90%, 95%, or 100% identical to the amino acid sequence KASQNVGTAVA (SEQ 1D NG:26):

Light chain CDR2 {L-CDR2}) comprising an amino acid sequence at least 80%. 85%
(1%, 95%, or 100% identical to the amino acid sequence SASNRYT (SEQ 1D NO:27); and

Laght chain CDR3 (L-CDR3) compnising an anuno acid sequence at least 80%, 85%,

901%, 95%, or 100% 1dentical to the amuno acid sequence QQYSSYPYT (SEQ I NGI28).
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16. The anti-human CD300c antibody, or fragment thereof, of claim 13, comprising:
an H-CDR1 comprising the amino acid sequence of SEQ TR NO:23;
an H-CDR2 comprising the anuno acid sequence of SEQ D NG:24;
an H-CDR3 comprising the anuno acid sequence of SEQ D NG:25;
an L-CDR1 comprising the amino acid sequence of SEQ ID NG:2¢;
an L~-CDR2 comprising the amino acid sequence of SEQ ID NG:27; and
an L-CDR3 comprising the anuno acid sequence of SEQ 1D NO:2ZR.

17, The anti-human CD300c¢ antibody, or fragment thereot, of claim 15 or 16, comprising
{a} a heavy chain comprising an amino acid sequence atf feast 60%, 655%, 70%,
75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 8%, 99%, or 100% identical
o the aming acid sequence of SEQ 1D NG:29; and/or
(b a light cham comprising an amino acid sequence at least 60%, 65%, 70%,
75%, &0%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%. 97%, 98%, 99%, or 100% identical

to the amine acid sequence of SEQ 1D NO:3¢).

18, The anti-human CD300c¢ antibody, or fragment thereof, of clavm 15 or 16, comprising
{a) a heavy chain comprising an amino acid sequence at least 60%, 63%, 70%
75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%. 99%, or 100% identical
io the amino acid sequence of SEQ ID NO:29; and
{t a light chain comprising an amino acid sequence at least 60%, 65%, 70%,
75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%. 97%, 98%, 99%, or 100%: identical

to the amano aad sequence of SEQ 1D NG:30.

19, Anisolated anti-human CD300¢ antibody, or fragment thereof, comprising i, 2, 3, 4,
5, or all 6 complementarity determining regions {CDs) selected from the group consisting of:
Heavy chain CDRY (H-CDR1) comprising an aming acid sequence at least 80%,
85%, 90%, 95%. or 100% 1dentical to the aming acid sequence DYYME {(SEQ 1D NG:31);
Heavy chain CDR2 (H-CDR2) comprising an amino acid sequence at least 30%
&5%, 90%, 95%, or 100% identical to the amino acid sequence DINPNNGDTFYNQKFKG

(SEQ IDNO32)
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Heavy chain CDR3 (H-CDR3} comprising an amino acid sequence at least 80%,

85%, 90%, 95%, or 100% identical 1o the aming acid sequence GGMVTTAMDY {(SEQ D

NO:33)

{aght chamn CDR1 (L-CDR1} comprising an anuno acid sequence at least 80%, 85%,
9%, 95%, or 130% identical to the anino acid sequence RTITDIDDDMN (SEQ ID NO:34);

Light chain CDR2 (L-CDR2) comprising an amino acid sequence at least 809%, 85%,
901%, 95%, or 100% identical to the amuno acid sequence RGNTLRP {(SEQ I NO:35); and

Light chain CDR3 (L-CDR3) comprising an aming acid sequence at least 80%, &5%,

90%, 95%, or 100% identical to the amino acid sequence LOSDNMPYT (SEQ 1D NG 36).

20, The anti-human CD300¢ antibody, or fragment thereof. of claim 19, comprising:
an H-CDR1 comprising the anmino acid sequence of SEQ ID NG:31;
an H-CDR2 compnising the amino acid sequence of SEQ ID NG:32;
an H-CDR3 comprising the amino acid sequence of SEQ 1D NO:33;
an L-CDR1 comprising the amino acid sequence of SEQ ID NO:34;
an L-CDR2 comprising the aming acid sequence of SEQ 1D NG:35, and

an L-CDR3 comprising the amino acid sequence of SEQ 1D NG:36,

21. The anti-humen CD300¢ antibody, or fragment thereof, of claim 19 or 20,
COmprising:

{a} a heavv chamn comprising an amine acid sequence at least 60%. 65%, 70%,
75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%. 97%, 98%, 99%, or 100%: identical
to the amano acid sequence of SEQ 1D NG:37; and/or

(b} a hight chain comprising an anuno acid sequence at least 60%, 65%, 70%,
75%, 80%, 85%, 0%, 91%. 92%, 93%, 94%, 95%, 96%, 97%, 28%. 99%, or 100% identical

o the amino acid sequence of SEQ 1D NG:38.

22, The anti-human CD300c¢ antibody, or fragment thereof, of clairn 19 or 20,
comprising;
{a) a heavy chain comprising an amino acid sequence at least 60%, 65%, 70%,

75%, 80%, 85%, 90%, 91%, 92%, 93%, 4%, 93%, 96%, 97%, 98%, 99%, or 100% wdentical

to the aming acid sequence of SEQ 1D NG:37; and
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(b} a hight chain comprising an amino acid sequence at least 60%, 65%, 70%,
75%, 80%, 85%, 90%, 919%, 92%, 93%, 94%, 35%, 9G%, 97%, 98%, 99%, or 100% identical

to the amno aad sequence of SEQ 1D NOG:38

23, An isolated anti-human UD300c antibody, or fragment thereof, comprising 1, 2, 3, 4,
5, or alt 6 complementanty deternuning regions (CDs) selected from the group consisting off
Heavy chain CDR1 (H-CDR1} comprising an amino acid sequence at least 0%,
85%, 90%, 95%, or 100% 1dentical to the amino acid sequence DYYMY (SEQ 1D NG:39).
Heavy chain CDR2 (H-CDR2) comprising an aming acid sequence at least 80%,
85%, 90%, 95%, or 100% identical to the amano acid sequence TISNGGSYTYYPDSVK
(SEQ 1D NO-40);
Heavy chain CDR3 {H-CDR3) comprising an aming acid sequence at least 80Y
&5%, 90%, 95%, or 100% identical to the amino acid sequence GGDYYGNTYAY (SEQ 1),
NO:41);
Light chain CDR1 (L-CDR1) comprising an amino acid sequence at least 80%, &5%,
90%, 95%, or 100% identical to the amino acid sequence KASQSVDYDGDSYIN (SEQ ID
NO:42y;
Light chain CDR2 (L-CDRZ) comprising an amino actd sequence at least 80%, 5%,
90%, 95%, or 100% identical {0 the amino acid sequence RAASNLES {SEQ 1D NG:43): and
Light chamn CDR3 (L-CDR3) comprising an amino acid sequence at least 8%, 85%,

90%, 939%, or 100% identical to the amino acid sequence QOSNEDPYT {SEQ ID NG44,

24 The anti-human CD300¢ antibody, or fragment thereof, of claim 23, comprising:
an H-CDR1 comprising the anuno acid sequence of SEQ D NG:39;
an H-CDR2 comprising the anuno acid sequence of SEQ D NG:40;
an H-CDR3 comprising the anmino acid sequence of SEQ ID NG:41;
an L-CDRI comprising the amuino acid sequence of SEQ ID NO:42;
an L-CDR2 comprising the amino acid sequence of SEQ 1D NO:43; and
an L-CDR3 comprising the aming acid sequence of SEQ 1D NG44

25 The aoti-human CD300¢ antibody, or fragment thereof, of claxm 23 or 24,

COMPIISING:
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{(a} a heavy chain comprising an amino acid sequence at least 60%, 65%, 70%,
75%, 80%, 85%, 90%, 919%, 92%, 93%, 94%, 35%, 9G%, 97%, 98%, 99%, or 100% identical
to the amine acid sequence of SEQ 113 NG:45; and/or

(b} a light chain comprising an amino acid sequence at least 60%, 65%, 70%
75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%. 99%, or 100% identical

to the amino acid sequence of SEG 1D NO:46.

26. The anti-human CD300c antibody. or fragment thereof, of claim 23 or 24,
comprising;

(a} a heavy chain comprising an amino acid sequence at feast 60%, 65%, 70%
75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 8%, 99%, or 100% identical
o the aming acid sequence of SEQ 1D NG:45; and

{t a light cham comprising an amino acid sequence at least 60%, 65%, 70%,
75%, 80%, 85%. 90%, 91%, 92%. 93%, 94%, 95%, 26%. 97%. 98%, 99%, or 100% identical

to the amino actd sequence of SEQ 1D NG46.

27 The antibody or fragroent thereof of any preceding claim, wheremn the antibody

comprises a monoclonal antibody, or fragment thersof,

28 The antibody or fragment thereof of any preceding claim, wherein the antibody

coraprises a humanized antibody, or fragment thereof

29, The antibody or fragrment thereof of any preceding claim, wherein the antibody is a

chimeric antibody.

30. The antibody or fragment thereof of claim 29, wherein the heavy chain of any
erbodiment disclosed herein may further comprise an amino acid sequence at least 60%,
65%, 70%, 75%, 80%, 85%, 90%. 91%, 92%, 93%, 94%. 95%, 96%, 27%. 98%, 99%, or

1009 1dentical to the amino actd sequence selected from SEQ ID NO:47 and 76-72.

3L The antibody or fragroent thereof of claim 29, wherein the hight chain of any
embodiment disclosed herein may further comprise an aming acid sequence at least 60%,
65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or
100% identical to the amino acid sequence selected from SEQ D NO:48 and 73
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32 The antibody or fragrent thereof of any preceding claim, wherein the heavy chain or
hight chain comprises an anmuino acid sequence at least 60%, 65%, 70%, 75%, 80%, 85%,
Q0%, 91%. 92%, 93%, 949, 959, 96%, 97%. 98%. 99%, or 100% identical to the amino

acid sequence selected from SEQ ID NO:50-61.

33.  The antibody or fragment thereot of any preceding claimy, comprising a heavy chain
and a hight chain comprising an amino acid sequence at least 60%, 65%., 70%, 75%, 80%,
85%, 90%, 91%, 92%, 939%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% identical to the
amuno acid sequence of a heavy chain-light chain pair selected from the group consisting of:

SEQ {5 NO:50-51;

SEQ 1D N{O:52-53;

SEQ 1D NO:54-55;

SEG 1D NO:56-57:

SEQ 1D NO:58-59; and

SEQ 1D NG:60-61.

34 The antibody or fragment thereof of any preceding claim, further comprising a
therapeutic agent, including but not limited to a chemotherapeutic, conjugated to the antibody

or fragment thereof.

35, Anucleic acid encoding the antibody or fragment thergof of any preceding claim.
36, A vector coruprising the nucleic acid of claim 35 operatively linked fo a suitable

conirol sequence, suchasa promoter.

37 A host cell comprising the antibody or fragment thereof, the mucleic acid and/or the

expression vector of any preceding claim.

38, A pharmaceutical composition, comprising
{a} the antibody or fragment thereof, the nucleic acid, the vector, and/or the host
cell of any preceding clainy and

(b} a pharmaceutically acceptable carrier.
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39, A method for treating cancer, comprising administering to a subject in need thereof
the antibody or fragment thereof, the nucleic acid, the vector, the host cell, and/or the
pharmaceutical composition of any preceding claum, n an amount effective to treat the

Cancer.

40, The method of claim 37 whereim the cancer 1s selected from the group consisting of
breast cancer, fung cancer, colon cancer, melanoma, prostate cancer, leukemia,
neurcoblastoma, Hiver, lvmphoma, cervical cancer, ovarian cancer, gastiic cancer, and

esophageal cancer,
fot)
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