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NOVEL ANTI-CD24 ANTIBODIES

FIELD OF THE INVENTION
{0061 The present disclosure generally relates to novel anti-CD24 antibodies.

BACKGROUND

{6002} Cluster of differentiation 24 (CD24, UniProt: P25063), also known as Heat
Stable Atigen (HSA) or Small Cell Lung Carcinoma Cluster 4 Antigen, is a 32-amino
acid wucin-lke glycosyiphosphatidyhivositol (GPlj-anchored wolecule, which is
heavily glycosylated and anchored via a GPI link to the cell surface. CI224 can
interact with Sialic Acid Binding Ig Like Lectin 10 (Siglec-10) expressed on innate
immune cells (e g, macrophages) so as to diminish damaging inflammatory responses
to infection, sepsis, liver damage, and chronic graft versus host disease (Pirruccelio et
af., J Immunol. 136, 3779-3784 (1986}, Chen ef al., Glycobiology 9, 800-806 (2014);
Chen et ol Cell 152(3), 467-478; Chen GY et of. Notare Biotechnology 29, 428435
{2014); Chen GY er al Science 323 (5922), 17224725 {2009); and Towbai T et al
Blood 123¢22), 3512-35713 (2014)). Binding of CD24 to Siglec-10 induces an
inhibitory signaling cascade mediated by SHP-1 and/or SHP-2 phosphatases
associated with the two immunoreceptor tyrosine-based inhibition motifs (ITIMs) in
the cytoplasmic tail of Siglec-10, thereby blocking toll-like receptor (TLR}-mediated
inflammation and the cytoskeletal rearrangement required for cellular engulfment by
macrophages (Crocker PR et af.,, Nature Reviews Immunology. 7, 255-266 (2007);
Abram CL et of., J Leuko.c Biol 102(3), 657675 (2017} and Dietrich J et ol., J.

Inumunol, 166(4), 2514-2521 (2001} 12-14).

[0083] Overexpression of CD24 has been observed in various cancer cells based on
immunochistochemical studies, including without Hmitation, breast cancer {(85%,
rectal cancer {84%), ovarian cancer {83%;), pancreatic cancer {72%), bladder cancer

{62%), cholangiocarcinoma {51%), prostatic cancer (48%), and small cell lung cancer
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{45%). A meta-analysis of 28 studies revealed that CD24 is overexpressed in 68% of
human cancers, and CD24 expression was correlated with a higher self-renewal
ability, more metastases, and a poor prognosis (Erisiansen G. et al., Am J Puathol,
{64:1215-1221, 2002; Krisiansen (. ef al., Clin cancer Res, 9:4906-4913, 2003;
Krisiomsen (3. ef al., Br J Cancer, 88:231-236, 2003, Kristicnsen G. et al., Prostate,
38:182-i82, 2004; Hocob 1 et af, Pancreaiology, 4:434-460, 2004; Somuel 1 1,
BioMed Central, 3:3-13, 2004; Min-Cheng §. et al., Cancer letter, 1-6, 2005 and Lee
et af, Oncol. Rep. 2009, 22, {1149-1156). A recent study showed that the CD24-
mediated inhibition of the innate immune system can be exploited by cancer cells as a
mechanism to avoid clearance by macrophages expressing Siglec-10 (dmira ef af,

Nature., 2019 Augusi; S72(7769): 392-396).

{6064 Despite of the development of therapeutics targeting the 324, there is a

significant need for novel anti-CD24 antibodies.
BRIEF SUMMARY OF THE INVENTION

[6084]  Throughout the present disclosure, the articles “a,” “an,” and “the” are used
hereiu to refer to one or to more than one (L.e, to at least one) of the graromatical
object of the article. By way of example, “an antibody” means one antibody or more

than one antibody.

[6085]  The present disclosure provides novel anti-CD24 antibody melecules, amino

acid and nucleotide sequences thereof, and uses thereof

[8006] In one aspect, the present disclosure provides an isolated antibody or an
antigen-binding fragment thereof, comprising 1, 2, or 3 heavy chain complementarity
determining region (CDR} sequences selected from the group consisting oft SEQ ID
NOs 1,3,5 7,9, 11, 14, 16, 17, 18, 19, 21, 23, 25, 27, 28, 30, 32, 34, 36, 38, 40, 42,
44, 46, 48, 95,96, 97, 104, 105, 106, 113, 114, 115, 126, 127, 128, 136, 137, 150, 151,
152, 160, 161, 162, 168, 169 170, 222, 223 and 224 and/or 1, 2, or 3 light chain CDR
sequences selected from the group consisting of SEQ ID NQs: 2, 4, 6, §, 10, 12, 13,

15,20, 22, 24, 26, 20, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 98, 99, 100, 107, 108, 116,

o)
L
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117, 129, 130, 131, 138, 139, 140, 145, 153, 154, 155, 163, 171, 172, 173, 184, 185,
186, 187, 188, 225, 226 and 227.

[6067] In some embodiments, the antibody or antigen-binding fragment thereof
provided herein comprises a heavy chain variable region selected from the group
consisting of:

a} a heavy chain variable region comprising 1, 2, or 3 CDR sequences
selected from SEQ ID NG: 1, SEQ ID NGO: 3, and SEG ID NQ: §;

b} a heavy chain variable region comprising 1, 2, or 3 CDR sequences
selected from SEQ ID NG: 7, SEG ID NO: 9, and SEQ ID NG 11

c) a heavy chain variable region comprising 1, 2, or 3 CDR sequences
selected from SEQ ID NO: 7, SEQ ID NO: 14, and SEQ ID NG: 11,

d) a heavy chain variable region comprising 1, 2, or 3 CDR sequences
selected from SEQ 1D NO: 16, SEQ ID NO: 17, and SEQ 1D NG: 18,

e} a heavy chain variable region comprising 1, 2, or 3 CDR sequences

selected from SEQ ID NO: 19, SEQ ID NO: 21, and SEQ ID NO: 23;

£ a heavy chain variable region comprising 1, 2, or 3 CDR sequences
selected from SEQ ID NO:2S, SEQ 1D NG: 27, and SEQ ID NO; 28,

2} a heavy chain variable region comprising 1, 2, or 3 CDR sequences
selected from SEQ 1D NO:25, SEQ [ NO: 30, and SEQ 1D NO: 28,

b} a heavy chain variable region compnising 1, 2, or 3 CDR sequences
selected from SEQ ID NO: 32, SEG 1D NO: 34, and SEQ 1D NO: 3¢;

i) a heavy chain variable region comprising 1, 2, or 3 CDR sequences
selected from SEQ ID NG: 38, SEQ ID NO: 40, and SEQ ID NG: 42;

B a heavy chain variable region comprising 1, 2, or 3 CDR sequences
selected from SEQ ID NG 44, SEQ ID NG 46, and SEQ 1D NG 48;

k) a heavy chaiv variable region cowprising 1, 2, or 3 CDR sequences
selected from SEQ ID NO: 95, SEQ [ NG: 96, and SEG ID NO: 97;

b a heavy chain variable region comprising 1, 2, or 3 CDR sequences
selected from SEQ ID NG: 104, SEQ ID NG: 105, and SEQ ID NG: 106;

ot} a heavy chain variable region comprising 1, 2, or 3 CDR sequences

3
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selected from SEQ ID NO: 113, SEQ ID NO: 114, and SEQ ID NO: 115
n} a heavy chain variable region comprising 1, 2, or 3 CDR sequences
selected from SEQ 1D NO: 126, SEQ ID NG: 127, and SEQ ID NO: 128;
o} a heavy chain variable region comprising 1, 2, or 3 CDR sequences
selected from SEQ 1D NO: 25, SEQ 1D NO: 136, and SEQ ID NO: 137,
P) a heavy chain variable region comprising 1, 2, or 3 CDR sequences
selected from SEQ ID NO: 150, SEQ 1D NO: 151, and SEQ ID NO: 152;
a) a heavy chain variable region comprising 1, 2, or 3 CDR sequences
selected from SEQ ID NO: 160, SEQ D NG: 161, and SEGQ ID NO: 162,
£) a heavy chain variable region comprising 1, 2, or 3 CDR sequences
selected from SEQ ID NG: 168, SEQ 1D NG: 169, and SEQ ID NG: 176; and
s a heavy chain variable region comprising 1, 2, or 3 CDR sequences
selected from SEQ [D NO: 222, SEQ ID NO: 223, and SEQ 1D NO: 224,
[6608] In some embodiments, the antibody or antigen-binding fragment thereof
provided herein comprises a light chain variable region selected from the group
consisting of:
a} a light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NO: 2, SEQ ID NQ: 4, and SEQ ID NO: 6;
b} a light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NO: 8, SEQ ID NO: 10, and SEQ ID NO: 12;
¢} a light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NO: 13, SEQ 1D NO: 10 and SEQ 1D NG: 15,
d) a light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NO: 20, SEQ ID NO: 22, and SEQ 1D NO: 24;
&) a Hight chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NO: 26, SEG ID NO: 22, and SEQ D NQO:24;
f a light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ 1D NO: 29, SEQ 13 NO: 22, and SEQ ID NO: 31,
) a light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ 1D NO: 33, SEG 1D NO: 35, and SEQ D NG: 37,

4
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h} a light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NO: 39, SEQ ID NO: 41, and SEQ 1D NO: 43;
i) a light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NG: 45, SEQ ID NO: 47, and SEQ 1D NO: 49;
i) a light chain variable region comprising 1, 2, or 3 CDBR sequences selected
from SEQ 1D NO: 98, SEQ 1D NGO: 99, and SEQ ID NO: 100,
k) a light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NO: 107, SEQ 1D NO: 108, and SEQ 1D NQ: 37,
3 a light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ 1D NG: 13, SEQ ID NO: 116, and SEQ D NG: 117;
m} a light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NO: 129, SEQ ID NO: 130, and SEQ ID NO: 131
n} a light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NO: 138, SEQ 1D NO: 139, and SEQ ID NO: 140,
o} a light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ D NG: 29, SEQ 1D NO: 145 and SEQ 1D NG: 24;
] a light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NO: 153, SEQ 1D NO: 154, and SEQ ID NO: 155;
a) a light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NO: 163, SEQ ID NO: 154, and SEQ ID NO: 155;
£} a light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NO: 171, SEQ ID NO: 172, and SEQ 1D NO: 173;
s a light chain variable region comprising 1, 2, or 3 CDR seguences selected
from SEQ ID NO: 184, SEQ 1D NO: 108, and SEQ ID NO: 37,
t a Hight chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ D NO: 185, 8EQ ID NG: 103, and SEQ B NG: 37,
u} a light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ 1D NO: 186, SEQ 1D N 108, and SEQ 13 NO: 37,
v) a light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ 1D NO: 187, SEQ 1D NO: 108, and SEQ 1D NO: 37,
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W) a light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ 1D NO: 188, SEQ 1D NO: 108, and SEQ D NQO: 37; and

X} a light chain variable region comprising 1, 2, ot 3 CDR sequences selected
from SEQ 1D NG: 225, SEQ ID NO: 226, and SEQ ID NG 227,

[600%]  In some embodiments, the antibody or antigen-binding fragment thereof
provided herein comprises:

a} a heavy chain variable region comprising 1, 2, or 3 CDR sequences
selected from SEQ ID NO: 1, SEQ ID NG: 3, and SEQ ID NG: 5; and a light chain
variable region comprising 1, 2, or 3 CDR sequences selected from SEQ ID NG: 2,
SEQID NO: 4, and SEQID NG ¢;

by a heavy chain variable region comprising 1, 2, or 3 CDR sequences
selected from SEQ ID NGO: 7, SEQ ID NO: 9, and SEQ ID NO: 11; and a light chain
variable region comprising 1, 2, or 3 CDR sequences selected from SEQ I NO: 8,
SEG D NO: 10, and SEQ ID NO: 12,

¢} a heavy chain variable region comprising 1, 2, or 3 CDR sequences
selected trom SEQ 1D NG: 7, SEQ 1D NQO: 14, and SEQ ID NG: 11 and a light chain
variable region comprising 1, 2, or 3 CDR sequences selected from SEQ 1D NG 13,
SEQ ID NO: 10 and SEQ ID NO: 15,

d} a heavy chain variable region comprising 1, 2, or 3 CDR sequences
selected from SEQ ID NGO 16, SEQ 1D NO: 17, and SEQ 1D NO: 18, and a light
chain variable region comprising 1, 2, or 3 CDR sequences selected from SEQ ID NO:
13, SEQ D NO: 10, and SEQ 1D NO: 15

e} a heavy chain variable region comprising 1, 2, or 3 CDR sequences
selected from SEQ ID NO: 19, SEQ 1D NO: 21, and SEQ D NG: 23; and a light
chain variable region comprising 1, 2, or 3 CDR sequences selected from SEQ 1D NO:
20, SEQ 1D NO: 22, and SEQ ID NO: 24;

£ a heavy chain variable region comprising 1, 2, or 3 CDR sequences
selected from SEQ ID NO:25, SEQ 1D NO: 27, and SEQ 1D NO: 28; and a light chain
variable region comprising 1, 2, or 3 CDR sequences selected from SEQ 1D NO: 26,
SEQID NO: 22, and SEQ D NO:24;
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2} a heavy chain variable region comprising 1, 2, or 3 CDR sequences
selected from SEQ 1D NO:25, SEQ 1D NG: 30, and SEQ 1D NG: 28; and a light chain
vatiable region comprising 1, 2, or 3 CDR sequences selected from SEGQ ID NO: 29,
SEQ ID NO: 22, and SEQ ID NG: 31,
h) a heavy chain variable region comprising 1, 2, or 3 CDR sequences
selected from SEQ 1D NO: 32, SEQ ID NGO: 34, and SEQ ID NO: 36; and a light
chain variable region comprising 1, 2, or 3 CDR sequences selected from SEQ ID
SEQ D NO: 33, SEQ D NQ: 35, and SEG ID NQ: 37,
i} a heavy chain variable region comprising 1, 2, or 3 CDR sequences
selected from SEQ ID NO: 38, SEQ ID NO: 40, and SEQ 1D NO: 42; and a kappa
Hight chain variable region comprising 1, 2, or 3 CDR sequences selecied from SEQ
1D NO: 39, SEGQ ID NO: 41, and SEQ ID NO: 43;
i a heavy chain variable region comprising 1, 2, or 3 CDR sequences
selected from SEQ [D NO: 44, SEQ ID NO: 46, and SEQ ID NG: 48; and a kappa
light chain variable region comprising 1, 2, or 3 CDR sequences selected trom SEQ
1D NG: 45, SEQ 1D NO: 47, and SEQ D NO: 49;
k) a heavy chain variable region comprising 1, 2, or 3 CDR sequences
selected from SEQ ID NG 95, SEQ ID NO: 96, and SEGQ ID NG: 97; and a kappa
fight chain variable region comprising 1, 2, or 3 CDR sequences selected from SEQ
ID NGO 98, SEQ ID NG 99, and SEQ ID NO: 100;
b a heavy chain variable region comprising 1, 2, or 3 CDR sequences
selected from SEQ 1D NG: 104, SEQ ID NO: 105, and SEQ 1D NG: 106; and a kappa
light chain variable region comprising 1, 2, or 3 CDR sequences selected from SE(Q
ID NO: 107, SEG D NO: 108, and SEQ 1D NO: 37;
m) a heavy chain variable region compnising 1, 2, or 3 CDR sequences
selected from SEQ ID NG: 113, SEQ ID NO: 114, and SEQ D NG 115; and a kappa
tight chain variable region comprising 1, 2, or 3 CDR sequences selected from SEQ
D NG 13, SEQ D NGO 116, and SEQ 1D NO: 117,
n) a heavy chain variable region comprising 1, 2, or 3 CDR sequences
selected from SEQ ID NQO: 126, SEQ 1D NG: 127, and SEQ 1D NGO 128; and a kappa
7
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Hight chain variable region comprising 1, 2, or 3 CDR sequences selected from SEQ
D NQO: 129, SEQ ID NO: 130, and SEG ID NO: 131,

0} a heavy chaiv variable region cowprising 1, 2, or 3 CDR sequences
selected from SEQ ID NO: 25, SEQ ID NO: 136, and SEQ 1D NO: 137; and a kappa
tight chain variable region comprising 1, 2, or 3 CDR seguences selected from SEQ
D NO: 138, SEQ 1D NO: 139, and SEQ 1B NG: 140;

p} a heavy chain variable region comprising 1, 2, or 3 CDR sequences
selected from SEQ I3 NG 25, SEQ ID N 30, and SEQ ID NG: 28; and a kappa
tight chain vartable region comprising 1, 2, or 3 CDR sequences selected from SEQ
D NG: 29, SEQ ID NG: 145, and SEQ D NO: 24;

Q) a heavy chain variable region comprising 1, 2, or 3 CDR sequences
selected from SEQ ID NO: 150, SEQ 1D NG: 151, and SEQ ID NG 152; and a kappa
fight chain variable region comprising 1, 2, or 3 CIR sequences selected from SEQ
1D NO: 153, SEQ D NO: 154, and SEQ ID NO: 155;

r) a heavy chain variable region comprising 1, 2, or 3 CDR sequences
selected tfrom SEQ ID NG: 160, SEQ ID NO: 161, and SEQ 1D NQ: 162; and a kappa
Hght chain variable region comprising 1, 2, or 3 CDR sequences selected from SEQ
IDNO: 163, SEQ ID NG: 134, and SEQ ID NO: 155;

8) a heavy chain variable region comprising 1, 2, or 3 CDR sequences

selected from SEQ ID NG 168, SEQ 1D NQ: 169, and SEQ ID NG: 170; and a kappa
tight chain variable region comprising 1, 2, or 3 CDR sequences selected from SEQ
D NG 171, SEQ D NG 172, and SEQ D NG: 173;

3 a heavy chain variable region comprising 1, 2, or 3 CDR sequences
selected from SEQ ID NG: 104, SEQ 1D NG: 103, and SEQ 1D NO: 106; and a kappa
tight chain variable region comprising 1, 2, or 3 CDR sequences selected from SEQ
ID NO: 184, SEQ ID NO: 108, and SEQ ID NO: 37,

u) a heavy chain variable region comprising 1, 2, or 3 CDR sequences
selected from SEQ 1D NG: 104, SEQ ID NO: 105, and SEQ 1D NO: 106; and a kappa
hight chain variable region comprising 1, 2, or 3 CDR sequences selected from SEQ
D NO: 185, SEQ D NO: 108, and SEQ D NO: 37,

&
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v} a heavy chain variable region comprising 1, 2, or 3 CDR sequences

selected from SEQ ID NQO: 104, SEQ D NG: 103, and SEQ 1D NO: 106; and a kappa
fight chain variable region comprising 1, 2, or 3 CDR sequences selected from SEQ
1D NO: 186, SEQ ID NO: 108, and SEQ ID NG: 37,
W} a heavy chain variable region comprising 1, 2, or 3 CDR sequences
selected from SEQ ID NG 104, SEQ ID NO: 105, and SEQ ID NG: 106; and a kappa
light chain variable region comprising 1, 2, or 3 CDR sequences selected from SEQ
ID NGO 187, SEQ [ NO: 108, and SEQ D NO: 37,
X) a heavy chain variable region comprising 1, 2, or 3 CDR sequences
selected from SEQ ID NG: 104, SEQ ID NO: 105, and SEQ ID NO: 106; and a kappa
Hight chain variable region comprising 1, 2, or 3 CDR sequences selected from SEQ
ID NO: 188, SEQ ID NO: 108, and SEQ ID NQO: 37; or
V) a heavy chain variable reglon comprising 1, 2, or 3 CDR sequences
selected from SEQ 1D NO: 222, SEQ 1D NG: 223, and SEQ 1D NG 224, and a kappa
light chain variable region comprising 1, 2, or 3 CDR sequences selected from SEQ
1D NG: 225, SEQ 1D NO: 226, and SEQ D NG: 227,
[60610] In some embodiments, the antibody or antigen-binding fragment thereof
provided herein comprises a heavy chain variable region selected from the group
consisting of SEQ ID NO: 50, SEQ ID NG: 54, SEQ ID N 58, SEQ ID NO: 62,
SEQ ID NO: 66, SEQ ID NO: 70, SEQ ID NG 74, SEQ ID NO: 78, SEQ I3 NO: 82,
SEQ ID NO: 86, SEQ 1D NO: 101, SEQ 1D NO: 109, SEQ ID NO: 118, SEQ D NG:
122, SEQ 1D KNG: 132, SEQ ID NG: 141, SEQ ID NO: 140, SEQ ID NO: 156, SEQ
ID NO: 164, SEQ D NO: 174, SEQ ID NO: 177, SEQ ID NO: 178, SEQ ID NO: 179,
SEQ ID NO: 189, SEQ ID NO: 190, SEQ ID NO: 191, SEQ ID NO: 192, SEQ ID NO:
193, SEQ I NG: 194 and the homologue sequences of at least 80% (e.g., at least
BS%, 88%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%} sequence
identity thereof.
[60011] In some embodiments, the antibody or antigen-binding fragment thereof
provided herein comprises a light chain variable region selected from the group
consisting of SEQ ID NO: 52, SEQ 1D NO: 56, SEQ ID NO: 64, SEQ ID NO: 68,
9
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SEQ ID NG: 72, SEQ ID NO: 76, SEQ 1D NG: 80, SEQ ID NO: 84, SEQ 1D NO: 88,

SEQ ID NO: 103, SEQ ID NO: 111, SEQ ID NO: 120, SEQ ID NO: 124, SEQ 1D NO:

134, SEQ ID NO: 143, 8EQ ID NO: 148, SEQ ID NO: 158, SEQ ID NO: 166, SEQ

1D NO: 176, SEQ ID NO: 180, SEQ ID NO: 181, SEQ ID NO: 182, SEQ ID NO: 183,

SEQ ID NG: 195, SEG ID NO: 196, SEQ 1B NG 197, SEQ 1D NO: 198, SEQ ID NG

199, SEQ 1D NO: 200, SEQ ID NG: 201, SEQ ID NG: 202, SEQ 1D NO: 203, SEQ

1D NO: 221 and the homologue sequences of at least 80% (e.g., at least 85%, 88%,

0%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%:) sequence identity thereot

[60012] In some embodiments, the antibody or antigen-binding fragment thereof

provided herein comprises:
a} a heavy chain variable region comprising SEQ 1D NO:
variable region comprising SEQ ID NO: 52;
b} a heavy chain variable region comprising SEQ 1D NO:
variable region comprising SEQ D NO: 56;
c) a heavy chain variable region comprising SEQ ID NO:
variable region comprising SEQ ID NO: 64;
d) a heavy chain variable region comprising SEQ ID NG:
variable region comprising SEQ ID NO: 64;
e) a heavy chain variable region comprising SEQ 1D NO:
variable region coraprising SEQ [D NO: 68,
£ a heavy chain variable region comprising SEQ 1D NO:
variable region comprising SEQ D NG 72,
2} a heavy chain variable region comprising SEQ ID NO:
variable region comprising SEQ [D NO: 76;
b} a heavy chain variable region comprising SEQ D NG:
vatiable region comprising SEQ D NO: 80,
i} a heavy chain variable region comprising SEQ 1D NO:
variable region comprising SEQ D NO: 84,
i a heavy chain variable region comprising SEQ 1D NO:
variable region comprising SEQ ID NO: 88;

10
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62 and a light chain

66 and a light chain

70 and a light chain

74 and a light chain

78 and a Hght chain
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86 and a light chain
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k) a heavy chain variable region comprising SEQ ID NO:

chain variable region comprising SEQ ID NO: 103;

i) a heavy chain variable region comprising SEQ ID NO:

chain variable region comprising SEQ ID NO: 111

m) a heavy chain variable region comprising SEQ 1} NO:

PCT/US2022/015711

101 and a light

109 and a light

118 and a light

chain variable region comprising SEQ 1D NO: 120 or SEQ 1D NO: 221,

chain variable region comprising SEQ D NO: 124;

o} a heavy chain variable region comprising SEQ ID NO:

chain variable region comprising SEQ D NO: 134;

P) a heavy chain variabie region comprising SEQ 1D NO:

chain variable region comprising SEQ 1D NO: 143;

q) a heavy chain variable region comprising SEQ ID NO:

chain variable region comprising SEQ ID NO: 148;

r) a heavy chain variable region comprising SEQ D NO:

chain variable region comprising SEQ 1D NO: 158;

) a beavy chain variable region comprising SEQ 1D NO:

chain variable region comprising SEQ ID NO: 166;

t} a heavy chain variable region comprising SEQ ID NO:

chain variable region comprising SEQ D NO: 176

u) a heavy chain variable region comprising SEQ D NO:

chain variable region comprising SE{Q [D NO: 180¢;

v} a heavy chain variable region comprising SEQ ID NO:

chain variable region comprising SEQ ID NO: 180;

W) a heavy chain variable region comprising SEQ ID NO:

chain variable region comprising SEQ ID NO: 189;

x) a heavy chain variable region comprising SEQ D NG:

chain variable region comprising SEQ I3 NO: 181;

v} a heavy chain variable region comprising SEQ ID NO:

chain variable region comprising SEQ ID NO: 181;

11

n} a heavy chain variable region comprising SEQ ID NO: 122 and a light

132 and a light

141 and a light

146 and a light

156 and a light

164 and a light

174 and a light

177 and a light

178 and a light

179 and a bght

177 and a light

178 and a light
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z}
chain variable region comprising SEQ ID NO: 181;
aa) a heavy chain variable region comprising
chain variable region comprising SEQ ID NO: 182;
bb) a heavy chain variable region comprising
chain variable region comprising SEQ 1D NO: 182;
cC) a heavy chain variable region comprising
chain variable region comprising SEQ ID NO: 182;
dd} a heavy chain variable region comprising
chain variable region comprising SEQ D NO: 183;

ee) a heavy chain variable region comprising
chain variable region comprising SEQ 1D NO: 183;
iy a heavy chain variable region comprising
chain variable region comprising SEQ ID NO: 183;
g} a heavy chain variable region cormprising
chain variable region comprising SEQ 1D NO: 195;
hh) a heavy chain variable region comprising
chain variable region comprising SEQ ID NO: 196;
i}

chain variable region comprising SEQ 1D NG: 197,

a heavy chain variable region comprising
i} a heavy chain variable region comprising
chain variable region comprising SEQ [D NO: 19§;
kk} a heavy chain variable region comprising
chain variable region comprising SEQ 1D NO: 199;

1)
chain variable region comprising SEQ 1D NO: 200;

a heavy chain vanable region comprising
mm} a heavy chain variable region comprising
chain variable region comprising SEQ I3 NO: 201;
nmn) a heavy chain variable region comprising
chain variable region comprising SEQ ID NO: 202;

-~
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SEQ ID NOG:

SEQ D NG

SEQ ID NO:
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SEQ ID NO:

SEQ ID NG

SEQ ID NO:

SEQ ID NO:

PCT/US2022/015711

a heavy chain variable region comprising SEQ ID NO: 179 and a light

177 and a light

178 and a light

179 and a light

177 and a light

178 and a light

179 and a light

189 and a light

189 and a light

189 and a light

189 and a light

189 and a light

190 and a bght

190 and a light

190 and a light
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00} a heavy chain variable region comprising SEQ ID NO: 190 and a light

chain variable region comprising SEQ ID NO: 203;
pr) a heavy chain variable region comprising
chain variable region comprising SEQ ID NO: 200;
qqQ) a heavy chain variable region comprising
chain variable region comprising SEQ 1D NO: 201;
rr) a heavy chain variable region comprising
chain variable region comprising SEQ 1D NG: 202;
58} a heavy chain variable region comprising
chain variable region comprising SEQ D NO: 203;
it a heavy chain variable region comprising
chain variable region comprising SEQ 1D NO: 200;
Ut} a heavy chain variable region comprising
chain variable region comprising SEQ ID NO: 201;
vV} a heavy chain variable region cormprising
chain variable region comprising SEQ 1D NO: 20Z;
WW) a heavy chain variable region comprising
chain variable region comprising SEQ ID NO: 203;
XX} a heavy chain variable region comprising
chain variable region comprising SEQ 1D NO: 200;
VY) a heavy chain variable region comprising
chain variable region comprising SE{Q [D NO: 201;
ZZ) a heavy chain variable region comprising
chain variable region comprising SEQ 1D NO: 202;
aaa) a heavy chain vanable region comprising
chain variable region comprising SEQ 1D NO: 203;
bbb} a heavy chain variable region comprising
chain variable region comprising SEQ I3 NO: 200;
cee) a heavy chain variable region comprising
chain variable region comprising SEQ ID NO: 201;
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ddd) a heavy chain variable region comprising SEQ ID NO: 194 and a light
chain variable region comprising SEQ ID NO: 202; or

eee) a heavy chain variable region coroprising SEQ ID NO: 194 and a light
chain variable region comprising SEQ 1D NO: 203,

[60013] In some embodiments, the antibody or antigen-binding fragment thereof
provided herewn further comprises one or roore amino acid residue substitutions or
modifications yet retains specific binding affinity to human CD24 or cynomolgus
monkey C1324,

[60014] In some embodiments, the substitution is in one or more CDR sequences,
and/or in one or more of the VH or VL sequences but not in any of the CDR
sequences.

[00615] In some embodiments, the antibody or antigen-binding fragment thereof
provided herein further comprises an immunoglobulin constant region, optionally a

constant region of human g, or optionally a constant region of human IgG.

{60816} In some embodiments, the constant region comprises a constant region of
human 1gGl, 12G2, 1gG3, or lgG4.

[80017] In some embodiments, the anmtibody or antigen-binding fragment thercof
provided herein is a chimeric or humanized.

[66618] In some embodiments, the antibody or antigen-binding fragment thereof
provided herein is a diabody, a Fab, a Fab', a F(ab'),, a Fd, an Fv fragment, a disulfide
stabilized Fv fragment {dsFv), a {dsFv),, a bispecific dsFv (dsFv-dsFv'), a disulfide
stabilized diabody (ds diabody), a single-chain antibody molecule (scFv), an scFv
dimer {(bivalent diabody), a multispecific antibody, a camelized single domain
antibody, a nanobody, a domain antibody, and a bivalent domain antibody.

{60619} In some embodiments, the antibody or antigen-binding fragment thereof
provided herein is bispecific.

[660208] In some embodiments, the antibody or antigen-binding fragment thereof
provided herein capable of specifically binding to a first and a second epitope of

CD24, or capable of specificaily binding to CD24 and a second antigen.

14
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[80023] In some embodiments, the antibody or antigen-binding fragment thereof
provided herein binds the second antigen via a Fab or a scFv, optionally, binds CD24
via a Fab and binds the second antigen via a scFv.

[606022] In some embodiments, the bispecific antibody molecule comprises a heavy
chain in the format of VH{anti-CD24)-CH1-Hinge-CH2-CH3-spacer-second antigen-
binding scFv, associated with a light chain in the format of Vi{anti-CD24)-CL.
{60623] In some embodiments, the second antigen is an immune related target,
optionally selected from the group consisting oft PD-L1, PD-L2, PD-1, CLTA-4,
TIM-3, LAG3, CD160, 2B4, TGF B, VISTA, BTLA, TIGIT, LAIR1, OX40, CD2,
CD27, ICAM-1, NKG2C, SLAMF7, NKp80, CD160, B7-H3, LFA-1, ICOS, 4-1BB,
GITR, CD30, CD40, BAFFR, HVEM, CD7, LIGHT, IL-2, 1L-15, CD3, CD16
SIRPo, Siglec 10, LILRB2, Clever-1, Macro, LILRB4, Siglec15, CSFIR, PSGL-1,
VSIG-4, B2M and U383,

[60024] In some embodiments, the second antigen comprises a fumor antigen.
[60025] In some embodiments, the tumor antigen comprises CA-125, gangliosides
G(D2), G(M2) and G(D3), CD19, CD20, CD33, CD47, CD52, Ep-CAM, CEA,
CLDNI18.2, bombesin-like peptides, PSA, HERZ/neu, epidermal growth factor
receptor (EGFR), erbB2, erbB3/HERS, erbB4, CD44v6, CD44ve, Ki-67, cancer-
associated mucin, VEGF, VEGFRs (e.g, VEGFR3), estrogen receptors, Lewis-Y
avtigen, TGFpRI, IGF-1 receptor, EGFu, ¢-Kit receptor, transferrin receptor, [IL-2R,
CDH6, CEA, FOLRIL, TROP2Z, PTK7, SLITRKS, CD142, NECTIN-4, ROR1, RORZ,
C142, €123, CD22, CD79, DLL3, SLC family or CO17-1A

{80026} In some embodiments, the second antigen 1s an immunoinhibitory molecule
selected from the group consisting of PD-L1, SIRPa, CD47 and B2M.

[60027] In some embodiments, the tumor antigen 1s CD47.

[60028] In some embodiments, the antibody or antigen-binding fragment s linked to
one or more conjugates, optionally, wherein the conjugate is covalently attached
either directly or via a linker.

180029] In some embodiments, the conjugate comprises a clearance-modifying agent,
a chemotherapeutic agent, a toxin, a radioactive isotope, a lanthanide, a luminescent
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label, a fluorescent label, an enzyme-substrate label, a DNA-alkylators, a
topoisomerase inhibitor, a tubulin-binders, or other anticancer drugs.

[60630] In some embodiments, the antibody or antigen-binding fragment is capable
of specifically binding to CD24, and optionally wherein the CD24 are derived from
human or cynomolgus monkey, and optionally wherein the CD24 is a recombinant
CD24 or a CD24 expressed on a cell surface.

{60631} In one aspect, the present disclosure provides an antibody or antigen-
binding fragment thereof, which competes for the same epitope with the antibody or
antigen-binding fragment thereof provided herein.

[60032] In some embodiments, the antibody or antigen-binding fragment thereof
provided herein coroptetes for the same epitope with the antibody or antigen-binding
fragment thereof comprising: a heavy chain variable region comprising HCDRI,
HCDR2, and HCDR3 of SEQ I NG 104, SEQ ID NG 105, and SEQ 1D NG 106
respectively; and a light chain variable region comprising LCDRI, LCDR2, and
LCDR3, wherein the LCDRI comprises an amino acid sequence selected from the
group consisting of SEQ 1D NG 107, 184, 185, 186, 187 and 18%, the LCDR2
comprises an amino acid sequence of SEQ ID NG: 108, and the LCDR3 comprises an
amino acid sequence of SEQ ID NG: 37,

[66033] In some embodiments, the antibody or antigen-binding fragment thereof
provided herein comptetes for the same epitope with the antibody or antigen-binding
fragment thereof comprising: a heavy chain variable region comprising HCDRI,
HCDR2Z, and HCDR3 of SEQ ID NO: 935, 8EQ 1D NO: 96, and SEQ 1D NO. 97
respectively; and a light chain variable region comprising LCDRI, LCDR2, and
LCDR3 of SEG ID NO: 98, SEQ 1D NO: 99, and SEG 1D NO: 100 respectively.
[60034] In some embodiments, the antibody or antigen-binding fragment thereof
provided herein selectively binds to CD24 expressed in a cancer cell over a nou-
cancer cell.

{66035 In one aspect, the present disclosure provides a pharmaceutical composition
comprising the antibody or antigen-binding fragment thereof provided herein, and a
pharmaceutically acceptable carrier.
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[80036] In some embodiments, the pharmaceutical composition provided herein
further comprises a second therapeutic agent.

[60637] In some embodiments, the second therapeutic agent is an antagonist against
one or more immunoinhibitory molecules.

[60038] In some embodiments, the second therapeutic agent is a D47 antagonist.
[60639]  In some embodiments, the CD47 antagonist 15 a STRPa-Fo fusion protein or
vartant thereof, or an anti-CD47 antibody or antigen-binding fragment thereof.
[80048] In one aspect, the present disclosure provides an isolated polynucleotide
encoding the antibody or antigen-binding fragment thereof provided herein.

[60041] In some embodiments, the isclated polynuclectide provided hersin

comprises a nucleotide sequence selecting from a group consisting of SEQ 1D NGO: 51,

4

3,55, 57,59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 102, 110, 204,
205, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219 and 220.
[80042] In one aspect, the present disclosure provides a vector comprising the
isolated polynucleotide provided herein.

[60043] In one aspect, the present disclosure provides a host cell comprising the
vector provided herein,

80044} In one aspect, the present disclosure provides a method of expressing the
antibody or antigen-binding fragment thereof provided herein, comprising culturing
the host cell provided herein under the condition at which the vector provided herein
is expressed

[60045] Tv one aspect, the present disclosure provides a method of treating a disease
or condition in a subject that would benefit from modulation of CD24 activity,
comprising administering to the subject a therapeutically effective amount of the
antibody or antigen-binding fragment thereof provided herein or the pharmaceutical
coraposition provided heren.

{60046 In some embodiments, the disease or condition is a CD24 related disease or
condition.

{80047} In some embodiments, the disease or condition is cancer, adaptive immune
disease, autoimmune disease, inflammatory disease, or infectious disease.

=
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[80048] In some embodiments, the cancer is lung cancer, bronchial cancer, bone
cancer, liver and bile duct cancer, pancreatic cancer, breast cancer, liver cancer,
ovarian cancer, testicle cancer, kidney cancer, bladder cancer, head and neck cancer,
spine cancer, brain cancer, cervix cancer, wierine cancer, endometrial cancer, colon
cancer, colorectal cancer, rectal cancer, anal cancer, esophageal cancer,
gastrointestinal cancer, skin cancer, prostate cancer, pituitary cancer, stomach cancer,
vagina cancer, thyroid cancer, glioblastoma, astrocytoma, melanoma, myelodysplastic
syndrome, sarcoma, teratoma, adenccarcinoma, lenkemia, myeloma and lymphoma.
In some embodiments, the cancer is chemoresistant cancer.

[60049] In some embodiments, the disease or condition is hematological cancer
chosen from B-cell lymphomas, such as Hodgkin's lymphoma, son-Hodgkin's
tvmphoma (NHL), acute lymphocytic leukemia (ALL), acute myeloid leukemia
{AML), chronic lymphoeytic leukemia (CLL), chronic myelogenous leukemia (CML},
multiple myeloma (MM), diffuse large B cell lymphoma (DBLBCL), Marginal zone B-
cell lymphoma (MZL), Mantle cell lymphoma (MCL), Richter's syndrome, Burkitt's
lymphoma or follicular lymphoma.

180050] In some embodiments, the subject is human.

{80051} In some embodiments, the method provided herein comprises administering
to the subject a therapeutically effective amount of a second therapeutic agent. In
some embodiments, the second therapeutic agent 1s an antagonist against one or more
immunoinhibitory melecules.

[00052] 1o some embodiments, the second therapeutic agent is a D47 antagonist.
[80053] In some embodiments, the CD47 antagonist is a SIRPa-Fc fusion protein or
variant thereof, or an anti-CD47 antibedy or antigen-binding fragment thereof.
[60034] In some embodiments, the administration is via oral, nasal, intravenous,
subcutaneous, sublingual, or intramuscular administration.

[66055]  In one aspect, the present disclosure provides a method of modulating C24
activity in a CD24-expressing cell, comprising exposing the CD24-expressing cell to
the antibody or antigen-binding fragment thereof provided herein.

[80056] In one aspect, the present disclosure provides a method of detecting
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presence or amount of CD24 in a sample, comprising contacting the sample with the
antibody or antigen-binding fragment thereof provided herein, and determining the
presence or the aroount of CD24 in the sample.

{66057} In one aspect, the present disclosure provides a method of diagnosing a
CI24 related disease or condition in a subject, comprising: a) obtaining a sample
from the subject; b) contacting the saruple obtaived from the subject with the antibody
or antigen-binding fragment thereof provided herein; ¢} determining presence or
amount of CD24 in the sample; and d) correlating the presence or the amount of
D24 to exastence or status of the CD24 related disease or condition in the subject.
[60058] In one aspect, the present disclosure provides an use of the antibody or
antigen-binding fragment thereof provided herein 1n the manufacture of a medicament
for treating a CD24 related disease or condition in a subject.

[80059] In some embodiments, the medicament further cormprises a second
therapeutic agent. In some embodiments, the second therapeutic agent is an
antagonist against one or more immunocinhibitory molecules.

[60068] In some embodiments, the second therapeutic agent is a CD47 antagonist. In
sorue embodiruents, the CD47 antagonist comprises a SIRPo-Fe fusion protein or
variant thereof, and an anti-CD47 antibody or antigen-binding fragment thereof.
[80061] In one aspect, the present disclosure provides an use of the antibody or
antigen-binding fragment thereof provided herein in the manufacture of a diagnostic
reagent for diagnosing a CD24 related disease or condition.

[00062] In one aspect, the present disclosure provides a kit comprising the antibody
or antigen-binding fragment thereof provided herein, useful in detecting CD24,
optionally recombinant CD24, CD24 expressed on cell surface, or CD24-expresing
cells.

[80063] In one aspect, the present disclosure provides a chimeric antigen receptor
{CAR} comprising an antigen binding domain, a transmembrane domain, a
costimulatory signaling region, and a TCR signaling domain, wherein the antigen
binding domain specifically binds to CD24 and comprises an antigen hinding
fragment provided herein. In some embodiments, the antigen binding fragment is a
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Fab or a scFv.

{60664} In some embodiments, the CAR provided herein is bispecific.

[606653] In some embodiments, the CAR 18 capable of further specifically binding to
a second antigen other than CD24, or a second epitope on CD24. In some
embodiments, the second antigen is a tumor antigen.

180666 In some embodiments, the TCR signaling domain 1s selected from the group
consisting oft an intracellular signal regions sequence of CD3 &, FeeRly, CD27,
CD28, CD137, CB2134, MyD8&, C1340, CD278, TLRs, or a combination thergof
{66067} In some embodiments, the transmembrane region comprises a
transmembrane region of CD3, CD4, CDS8 or CD28.

[80068] In one aspect, the present disclosure provides a nucleic acid sequence
encoding the chimeric antigen receptor (CAR) provided herein. In one aspect, the
present disclosure provides a cell comprising the nucleic acid sequence provided
herein. In one aspect, the present disclosure provides a vector comprising the nucleic
acid sequence provided herein.

[6006%] In one aspect, the present disclosure provides a cell genetically modified to
express the CAR provided herein,

{80076} In some embodiments, the cell is immune cell, optionally, wherein the
immune cell is T lymphocyte, NK cell, monocyte, macrophage or NKT lymphocyte.
[00671] In one aspect, the present disclosure provides a method for stimulating a T
cell-mediated immune response to a CD24-expressing cell or tissue in a mammal, the
method comprising administering to the mammal an effective amount of a cell
genetically modified to express the CAR provided herein.

[80072] In one aspect, the preseni disclosure provides a method of ireating a
mammal having a CD24 related disease or condition, comprising administering to the
mammal an effective amount of a cell provided herein, thereby {reating the mammal
[60073] In some embodiments, the cell is an autologous T cell.

[60074] In some embodiments, the CD24 related disease or condition is cancer.
[80075] In some embodiments, the mammal is a human subject.

{80076] In one aspect, the present disclosure provides a method of treating cancer in
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a subject in need thereof, comprising administering an anti-CD24 antibody or antigen-
binding fragment thereof that only binds to the glycosylated or sialylated CD24,
preferably, ouly binds to the sialic acid of CD24.

{66077} In some embodiments, the anti-CD24 antibody or antigen-binding fragment
thereot selectively binds to CD24 expressed in a cancer cell over a non-cancer cell,
160678 In some embodiments, the anti-CD24 antibody or antigen-binding fragment
thereof comptetes for the same epitope with the antibody or antigen-binding fragment
thereof comprising: a heavy chain variable region comprising HCDR1I, HCDR2, and
HCDR3 of SEQ ID NO: 104, SEQ ID NO: 1035, and SEQ ID NG 106 respectively;
and a light chain variable region comprising LCDR1, LCDR2, and LCDR3, wherein
the LCDR1 comprises an amino acid sequence selected from the group cousisting of
SEQ ID NO: 107, 184, 185, 186, 187 and 188, the LCDRZ comprises an amino acid
sequence of SEQ 1D N{: 108, and the LCDR3 comprises an amino acid sequence of
SEQ ID NO: 37, or comprising: a heavy chain variable region comprising HCDRI,
HCDR2, and HCDR3 of SEQ ID NO: 95, SEGQ ID NO: 96, and SEQ ID NO: 97
respectively; and a light chain variable region comprising LCDRI, LCDR2Z, and
LCDR3 of SEQ ID NO: 98, SEQ D NO: 99, and SEQ ID NO: 100 respectively.
[88079] In some embodiments, the anti-CD24 antibody or antigen-binding fragment
thereof comprises. a heavy chain variable region comprising HCDRI, HCDR2, and
HCDR3 of SEQ ID NO: 164, SEQ ID NG: 105, and SEQ ID NO: 106 respectively;
and a light chain variable region comprising LCDRI1, LCDR2, and LCDR3, wherein
the LCDR1 comprises an amino acid sequence selected from the group consisting of
SEQ ID NO: 107, 184, 185, 186, 187 and 188, the LCDR2 comprises an amino acid
sequence of SEQ 1D NO: 108, and the LCDR3 comprises an amino acid sequence of
SEQ ID NO: 37, or comprising a heavy chain variable region comprising HCDR],
HCDR2, and HCDR3 of SEQ 1D NG: 95, SEQ ID NO: 96, and SEQ ID NO: 97
respectively; and a light chain variable region comprising LCDRI, LCDR2Z, and

LCDR3 of SEQ 1D NO: 98, SEQ D NO: 99, and SEQ 1D NG: 100 respectively.
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BRIEF DESCFRIPTION OF FIGURES
[00680] FIG. 1A shows the MFI of the chimeric anti-CD24 antibodies provided

herein and bench mark antibody SN3 on 293F blank cells.

{60081} FIG. 1B shows the MFI of the chimeric anti-CD24 antibodies provided

herein and bench mark antibody SN3 on 293F-hCD24 cells.

[60682] FIG. 1C shows the MFI of the chimeric anti-CI24 antibodies provided

herein and bench mark antibody SN3 on MCFE7 cells.

{66083} FIG. 1D shows the MFI of the chimeric anti-CD24 antibodies provided
herein and bench mark antibody SN3 on MDA-MB-4068 cells.

j00684] FIG. 1E shows the MFI of the chimeric anti-CD24 antibodies provided

herein and bench mark antibody SN3 on Nalm! cells.

[80085] FIG. 1F shows the MFL of the chimeric anti-CD24 antibodies provided
herein and bench mark antibody SN3 on CHOK1-h(CD24 celis.

[60686] FIG. 1G shows the MFI of the chimeric anti-CD24 antibodies provided

herein and bench mark antibody SN3 on HT-29 cells.

[80087] FIG. 1H shows the MFI of the chimeric anti-CI324 antibodies provided

herein and bench mark antibody SN3 on NCI H1975 cells.

[60038] FIG. 11 shows the MFI of the chimeric anti-CD24 antibodies provided

herein and bench mark antibody SN3 on A549 cells.

[80089] FIG. 1) shows the MFI of the chimeric anti-CD24 antibodies provided

herein on Nalmo6 cells.

[606%0] FIG. 1K shows the MFI of the chimeric anti-CDZ4 antibodies provided
herein aund bench mark antibody SN3 on SU-DHLG6 cells.
[60091] FIG. 11 shows the MFI of the chimeric anti-CD24 antibodies provided

herein on human B cells.
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[80092] FIG. 1M shows the MFL of the chimeric anti-CD24 antibodies provided

herein and bench mark antibody SN3 on DoHH2 cells.

[60093] FIG. IN shows the MFI of the chimeric anti-CD24 antibodies provided
herein and bench mark antibody SN3 on HT29 cells.

[80094] FIG. 10 shows the MFI of the chimeric anti-CD24 antibodies provided
herein on Huh7 cells.

[80093] FIG. 1P shows the MFL of the chimeric anti-CD24 antibodies provided
herein and bench mark antibody SN3 on MCF7 cells.

[60096] FIG. 1Q shows the MFI of the chimeric anti-CD24 antibodies provided
herein and bench mark antibody SN3 on 2549 cells.

{80097} FIG. 1R shows the MFI of the chimeric anti-CI24 antibodies provided

herein and bench mark antibody SN3 on NCI-H1975 cells.

[60098] FIG. 2A shows the phagocytosis index of chimeric anti-CD24 antibodies

and reference antibody SN3 on 293F-h{CD24 cells.

[80099] FIG. 2B shows the phagocytosis index of chimeric anti-CD24 antibodies

and reference anttbody SN3 on HT-29 cells.

[600108] FIG. 3A shows the phagocytosis index of combination treatment of anti-
CD47 antibody huSF9 with chimeric anti-CD24 antibody chAb110D4G4 on HT29

coleretal tumor cells.

[666101] FIG. 3B shows the phagocytosis index of combination treatment of anti-
CD47 antibody huSF9 with chimeric anti-CD24 antibody chAb111F3AZ on HT29

coleretal tumor cells.

[606162] FIG. 3C shows the phagocytosis index of combination treatment of anti-
CD47 antibody huSF9 with chimeric anti-CD24 antibody chAb8TATFE on HT29

coleretal tumor cells.
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[800103] FIG. 4A shows the MFI of hig(G4 alone, ch81ATF8-1g(34 alone, bispecific
antibody (ch81A1F8-1gG4+HuSFY derived scFv) and bench mark antibody 8N3 on

HT29 ceils.

[660104] FIG. 4B shows the phagocytosis index of higG4 alone, huSF9 alone,
ch81A1F8-1gG4 alone, bispecific antibody {ch81 A1F&-1gG4+HuSF9 derived scFv) as
well as the combination of anti-CD24 antibody ch81A1F8-1gG4 and anti-CD47

antibody HuSF9 (“Corabo™) on HT29 cells.

[600105] FIG. 5A shows the MFI of the chimeric anti-CD24 antibody 81A1F8 and

the humanized 81 AIFR antibodies on HT-29.

[800106] FIG. 5B shows the MFI of the chimeric anti-CD24 antibody 81A1F8 and

the humanized 81ATFS antibodiss on Nalmé.

[800187] FIG. SC shows the MFI of the chimeric anti-CD24 antibody 10THSGOAZ

and the humanized 101H9GOAZ antibodies on HT-29.

[600108] FIG. SD shows the KD of the chimeric anti-CD24 antibody 3TA1FS and the

humanized 81 A1F8 antibodies as measured using the Gatorprime system.

[800109] FIGs. 6A-6D show the MFI of the chimeric anti-CD24 antibodies provided
herein and/or bench mark antibody SN3 on cells digested with neuraminidase or de-

glycosylation,

[6001108] FIG. 7A shows the KD of the chimeric anti-CD24 antibodies provided
herein and reference antibody SWAT1 on mF¢ tagged human CD24 as measured by

BliAcore.

[800111] FIG. 7B shows the KID of the chimeric anti-CD24 antibody 81 ATFS and the
humanized 81AIF8 antibodies provided herein on m¥Fce tagged human CD24 as

measured by BlAcore,

[600112] FIG. 8 shows the normalized OD450 of the chimeric anti-CD24 antibody
81ATFS of different concentrations on mFc¢ tagged human CD24 as measured by
ELISA.
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[860113] FIG. 9A shows the phagocytosis index of the chimeric anti-CD24 antibodies,

reference antibody SWATLL, and angi-CD47 antibody huSFo-IgG4 on HT-29 cells.

[600114] FIG. 9B shows the phagoeytosis index of the chimeric anti-CD24 antibodies,

reference antibody SWALL, and anti-CD47 antibody hu5F9-IgG4 on Nalmé cells.

{60015} FIG. 9C shows the phagocytosis index of S81AIFS-LALAPG antibodies
with rare Fc dependent functions, alone or in combination with Rituximab on SU-

DHL-6 cells.

{600116] FIG. 9D shows the phagocytosis index of the anti-CD24 antibody STA1FS
alone, the anti-CD47 antibody HuSF9 alone, as well as the comboniation of the anti-

324 antibody 31A1FE and the anti-CI47 antibody HuSF9 on HT-29 ceils.

{606117] FIG 10A. shows the ADCC effect induced by the chimeric anti-CD24
antibody 81 A1FE and the humanized 8T ATFE antibodies on HT-29 cells.

[600118] FIG. 10B shows the CDC effect induced by the chimeric anti-CD24

antibody 81 A1F8 and the humanized 81 A1F8 antibodies on hCD24-MCF7 cells.

[800119] FIG. 11A shows the tumor volumes after the administration of the chimeric
anti-CD24 antibody 81ATFR alone, Oxaliplatin alone, as well as the combination of
the chimeric anti-CIx24 antibody B81ATFS and Oxaliplatin in C57BL/6J syngeneic

mice model.

[6001208] FIG. 11B shows the body weights after the administrion of the chimeric
anti-CD24 avtibody 81ATFR alone, Oxaliplativ alone, as well as the combination of
the chimeric anti-CD24 antibody 81A1FS and Oxaliplatin in CSTBL/6T syngeneic

mice model.

[600121] FIG. 11C shows summary of the in vivo efficacy test of the chimeric anti-
D24 antibody 81ALFS alone, Oxaliplatin alone, as well as the combination of the
chimeric anti-CD24 antibody 81ATF8 and Oxaliplatin in CSTBL/6J syngeneic mice

model.
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[660122] FIG. 11D shows CDB/CD4 ratio and M1/M2 macrophage ratio induced by
the combination treatment of the chimeric anti-CD24 antibody S81AIFS and

Oxaliplatin in CS7BL/6J syngeneic mice model.

[600123] FIG. 12A shows the fumor volumes after the administration of the chimeric
anti-CD24 antibody B1A1FS-mig(G2a at different dosages in MU38-h(CD24 syngeneic

model.

[800124] FIG. 12B shows the tumor volumes afier the administration of the chimeric
aoti-CD24 antibody 81A1F&-mig(G2a at different dosages and the chimeric anti-CD24
antibody 81 A1F8-mig(G2a after rechalienged in MC38-hCD24 syngeneic model.
[800125) FIG. 12C shows the tumor growth curves for each mouse after the
adnunistration of chimeric anti-CD24 antibody S1ATF8-migG2a at different dosages
[600126] FIG. 12D shows summary for the in vivo efficacy of the chimeric anti-CD24
antibody 81 A1F8-mig(G2a at different dosages.

[000127] FIG. 13A shows the tumor growth curves after the admiuistration of single
agent (81A1F8-2141-mig(G2a, Oxaliplatin or Atezolizumab) or combination strategy.
[600128] FIG. 13B shows the tumor growth curves for each mouse of the treatment
groups.

[600129] FIG. 13C shows summary for the in vive efficacy of single agent (81A1FB-

2141-migG2a, Oxaliplatin or Atezolizumab) or combination strategy.

[660136¢] FIG. 14A shows the tumor growth curves after the administration of single
agent (101HOGYA2-mig(G2a, B1ATF8-2141-mig(G2a, Oxaliplatin or Atezolizumab) or

combination strategy.

[680131] FIG. 14B shows the body weights of the mice after the administration of
single agent (10TH9G9AZ-migG2a, 81A1F8-2141-miglG2Za, Oxaliplatin or

Atezolizumab) or combination strategy.
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[800132] FIG. 14C shows summary for the in vivo efficacy of single agent
{(101H9GYA2-migG2a, 81AIFS-2141-migGla, Oxaliplatin or Atezolizumab) or

combination strategy.

[600133] FIG. 15 shows the MFT of the anti-conC1224 antibodies provided herein on

emCD24-293F cells.

[006134] FIG. 16A shows the phagocytosis index of the anti-cmCID24 antibodies

provided herein on cynoCD24-293F cells.

[600135] FIG. 16B shows the ADCC effect induced by the anti-emCD24 antibodies

provided herein on cmCD24-293F cells.

1806136] FIG. 16C shows the CDC effect induced by the anti-cmCD24 antibodies

provided herein on cynoCD24-293F cells.

DETAILED DESCRIPTION OF THE INVENTION

[600137] The following description of the disclosure is merely intended to illustrate
various embodiments of the disclosure. As such, the specific modifications discussed
are not to be construed as limitations on the scope of the disclosure. T will be
apparent to one skilled in the art that various equivalents, changes, and modifications
may be made without departing from the scope of the disclosure, and it is understood
that such equivalent embodiments are to be included herein. Al references cited
herein, including publications, patents and patent applications are incorporated herein

by reference in their entirety.
[606138] Befinitions

[600139] The termy “antibody” as used herein includes any immunoglobulin,
moncclonal antibody, polyclonal antibody, muitivalent antibody, bivalent antibody,
monovalent antibody, multispecific antibody, or bispecific antibody that binds to 2
specific avtigen. A native intact antibody comprises two heavy (H) chains and two
Hight (L} chains. Mammalian heavy chains are classified as alpha, delta, epsilon,

gamma, and mu, each heavy chain consists of a variable region (Vu) and a first,
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second, and third constant region (Cai, Cm, Cus, respectively); mammalian light
chains are classified as & or x, while each light chain consists of a variable region (V)
and a couvstant region. The antibody has a “Y” shape, with the siem of the ¥
consisting of the second and third constant regions of two heavy chains bound
together via disulfide bonding. Fach arm of the Y includes the variable region and
first constant region of a single heavy chain bound to the variable and constant
regions of a single light chain. The variable regions of the light and heavy chains are
responsible for antigen binding. The variable regions in both chains generally contain
three highly variable loops called the complementarity determining regions {CDRs)
{light chain CDRs including LCDRI, LCDR2, and LCDR3, heavy chain CDRs
including HCDR1, HCDR2, and HCDR3). CDR boundaries for the antibodies and
antigen-binding domains disclosed herein may be defined or identified by the
conventions of Kabat, IMGT, AbM, Chothia, or Al-Lazikani (Al-Lazikani B,
Chothia, C., Lesk, A, M, J. Mol Biol., 273¢(4}, 927 {1997); Chothia, . et al,, I Mol
Biol Dec 5:186(3).651-63 (19853); Chothia, C. and Lesk, AM , I Mol Biol,, 196,901
{1987} N. R. Whitelegg et al, Protein Engineering, v13(12), 819-824 (2000}, Chothia,
C. et al., Nature. Dec 21-28;342(6252):877-83 {1989} ; Kabat E A, ¢t al, National
Institutes of Health, Bethesda, Md. (1991); Marie-Paule Lefranc et al, Developmental
and Comparative Immunoclogy, 27 55-77 (2003}, Marie-Paule Lefranc et al
Immunome Research, 1(3), {2005}, Marie-Paule Lefranc, Molecular Biology of B
cells (second edition), chapter 26, 481-514, (2015)). The three CDRs are interposed
between flanking siretches known as framework regions (FRs), which are more highly
conserved than the CDRs and form a scaffold to support the hypervariable loops. The
constant regions of the heavy and light chains are not involved in antigen-binding, but
exhibit various effector functions.  Antibodies are assigned to classes based on the
amino acid sequence of the coustant region of their beavy chain.  The five major
classes or isotypes of antibodies are IgA, IgD, IgE lIgG, and IgM, which are
characterized by the presence of alpha, delta, epsilon, gamma, and mwu heavy chains,
respectively. Several of the major antibody classes are divided into subclasses such as
1g(G1 {gammal heavy chain), IgG2 (gamma2 heavy chain), 1gG3 (gamma3 heavy
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chain), 1gG4 {gamma4 heavy chain}, IgAl {(alphal heavy chain), or IgA2 (alpha2

heavy chain).

[600148] The term “antibody molecule” as used herein refers to an antigen-binding
protein or polypeptide comprising at least one antibody fragment (such as CDR,
and/or variable region sequence). An antibody molecule includes, for example, a
monoclonal antibody, an antibody fragment or domain, a fusion protein comprising an
antibody fragment or domain, a polypeptide complex comprising an antibody

fragment or domain, and so on.

[600141] The term “antigen-binding domain” (e.g. CD24-binding domain} as used
herein refers to an antibody fragment formed from a portion of an antibody
comprising one or more CDRs, or any other antibody fragment that binds to an
antigen but does not comprise an intact native antibody structure. Examples of
antigen-binding domain include, without Hmitation, a diabody, a Fab, a Fab', a F(ab"),,
an Fv fragment, a disulfide stabilized Fv fragment {dsFv), a (dsFv),, a bispecific dsFv
{dsFv-dsFv"), a disulfide stabilized diabody (ds diabody), a single-chain antibody
molecule {schFv), an sclFv dimer (bivalent diabody), a bispecific antibody, a
nmultispecific antibody, a camelized single domain antibody, a nanobody, a domain
antibody, and a bivalent domain antibody. An antigen-binding domain is capable of
binding to the same antigen to which the parent austibody binds. In certain
embodiments, an antigen-binding domain may comprise one or more CDRs from a
particular human antibody grafted to a framework region from one or more different
human antibodies. For more and detailed formats of antigen-binding domain are
described in Spiess et al, 2015, and Brinkman et al., mAbs, 9(2), pp. 182-212 (2017),

which are incorporated herein by entirety reference.

[600142] “Fab” with regard to an antibody refers to that portion of the antibody
consisting of a single light chain (both variable and constant regions} bound to the

variable region and first constant region of 2 single heavy chain by a disulfide bond.

1800143] “Fab'” refers to a Fab fragment that includes a portion of the hinge region.
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[800144] “F(ab"),” refers to a dimer of Fab’.

[006143] A “fragment difficult (FdY” with regard to an astibody refers to the arino-
terminal halt of the heavy chain fragment that can be combined with the ight chain to

form Fab. For example, Fd fragment may consists of the VH and CH1 domains

[800146] “Fv” with regard to an antibody refers to the smallest fragment of the
antibody to bear the complete antigen-binding site. An Fv fragment consists of the
variable region of a single light chain bound to the variable region of a single heavy
chain. A number of Fv designs have been provided, including dsFvs, in which the
association between the two domains is enhanced by an introduced disulphide bond;
and scFvs can be formed using a peptide linker to bind the two domains together as a
single polypeptide. Fvs constructs containing a variable domain of a heavy or light
immunocglobulin chain associated to the variable and constant domain of the
corresponding immunoglobulin heavy or light chain bave also been produced. Fvs
have also been multimerised to form diabodies and triabodies (Maynard et al., Anny

Rev Biomed Eng 2 339-376 (2000}).

1800147] “Single-chain Fv antibody” or “scFv” refers to an engineered antibody
consisting of a light chain variable region and a heavy chain variable region
connected to one another directly or via a peptide linker sequence (Huston IS ef of

Proc Natl Acad Sci USA, 85:5879(1988)).

[600148] A “dsFVv” refers to a disulfide-stabilized Fv fragment that the linkage
between the variable region of a single light chain and the variable region of a single
heavy chain is a disulfide bond. In some embodiments, a “(dsFv),” or “{dsFv-dsFv'y”
comprises three peptide chains: two Vg moieties linked by a peptide linker {(e.g., a
fong flexible linker) and bound to two Vi moieties, respectively, via disulfide bridges.
In some embodiments, dsFv-dsFv' is bispecific in which each disulfide paired heavy

and light chain has a different antigen specificity.

[800149] “F¢” with regard to an antibody refers to that portion of the antibody

consisting of the second and third constant regions of a first heavy chain bound to the
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second and third constant regions of a second heavy chain via disulfide bonding. The
Fc portion of the antibody is responsible for various effector functions such as
antibody-dependent cell-mediated cytotoxicity (ADCC), and complement dependent

cytotoxicity (CDC}, but does not function in antigen binding,

[600156] “Camelized single domain antibody,” “heavy chain antibody,” or “HCAbL”
refers to an antibody that contains two Vy domains and no hight chains (Riechmann L.
and Muyldermans S, J Immunol Methods. Dec 10231(1-2):25-38 (1999}
Muyldermans 8., J Biotechnol  Jun74(4).277-302 (2001);, WQO94/046738,;
WO94/25591; UK. Patent No. 6,005,079}, Heavy chain antibodies were originally
derived from Camelidae (camels, dromedaries, and llamas). Although devoid of light
chains, camelized autibodies have an authentic antigen-binding repertowe (Hamers-
Casterman C. ef al, Nature. Jun 3;363{0428).446-8 (1993); Nguyen VK. ef af
“Heavy-chain antibodies in (amelidae; a case of evolutionary innovation,”
Immunogenetics.  Apr;54(1):39-47 {20023, Nguyen VK. ef of Immunology.
May;109(1):93-101 (2003)). The variable domain of a heavy chain antibody (VHH
domain} represents the smallest known antigen-binding unit generated by adaptive

imroune responses {Koch-Nolte F. ef o/, FASEB J. Nov;21{13):3490-8. Epub 2007

[600151] A “nancbody” refers to an antibody fragment that consists of a VHH

domain from a heavy chain aniibody and two constant domains, CH2 and CH3.

[000152] “Drabodies” or “dAbs” include small antibody fragments with two antigen-
binding sites, wherein the fragments comprise a Vg domain connected to a Vi, domain
in the same polypeptide chain (Vg-Vi, or Vi-Vy) (see, e.g., Holliger P. ¢ al, Proc
Natl Acad Sci U S A Jul 15;90(14).6444-8 (1993); EP404097, W(093/11161). By
using a linker that is too short to allow patring between the two domains on the same
chain, the domains are forced to pair with the complementary domains of another
chain, thereby creating two antigen-binding sites. The antigen-binding sites may

target the same or different antigens {(or epitopes).
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[800153] In certain embodiments, a “bispecific ds diabody” is a diabody target two

different antigens (or epitopes).

[600154] In certain embodiments, an “scFv dimer” is a bivalent diabody or bivalent
Sckv (BsFv) comprising Vp-Vy, (linked by a peptide linker) dimerized with another
V-V moiety such that Vy's of one moiety coordinate with the Vi's of the other
meiety and form two binding sttes which can target the same antigens (or epitopes) or

different antigens {or epitopes).

[600155] In other embodiments, an “scFv dimer” is a bispecific diabody comprising
V-V, (linked by a peptide linker) associated with V-V, (also linked by a peptide
linker} such that Vi and Vi coordinate and Vup and Vi coordinate and each

coordinated pair has a different antigen specificity.

[800156] A “domain antibody” refers to an antibody fragment containing only the
variable region of a heavy chain or the variable region of a light chain. In certain
mstances, two or more Vi domains are covalently joined with a peptide linker to
create a bivalent or multivalent domain antibody. The two Vg domains of a bivalent

domain antibody may target the same or different antigens.

[860157] The term “chimeric” as used herein, means an antibody or antigen-binding
domain, having a portion of heavy and/or light chain derived from one species, and
the rest of the heavy and/or light chain derived from a different species. In an
illustrative example, a chimeric antibody may comprise a constant region derived
from human and a variable region from & von-human auvimal, such as from roouse. In
some embodiments, the non-human animal is a mammal, for example, a mouse, a rat,

a rabbit, a goat, a sheep, a guinea pig, or a hamster.

[600158] The term “humanized” as used herein means that the antibody or antigen-
binding domain comprises CDRs derived from non-human animals, FR regions
derived from human, and when applicable, the constant regions derived from human.

800159 The term “operably link™ or “operably linked” refers to a juxtaposition, with
or without a spacer or a linker or an intervening sequence, of two or more biological

32



WO 2022/170280 PCT/US2022/015711

sequences of interest in such a way that they are in a relationship permitting them to
function in an intended manner. When used with respect to polypeptides, it is
tntended to mean that the polypeptide sequences are Huked in such a way that permoits
the linked product to have the intended biological function. For example, an antibody
variable region may be operably linked to a constant region so as to provide for a
stable product with antigen-binding activity. For another example, an astigen-binding
domain can be operably linked to another antigen-binding domain with an intervening
sequence there between, and such intervening sequence can be a spacer or can
coraprise a much longer sequence such as a constant region of an antibody. The term
may also be used with respect to polynucleotides. For one instance, when a
polynucleotide encoding a polypeptide is operably linked to a regulatory sequence
{e.g., promoter, enhancer, silencer sequence, etc), it 18 intended to mean that the
polynucleotide sequences are linked in such a way that permits regulated expression

of the polypeptide from the polynucleotide.

[600168] The term “fusion” or “fused” when used with respect to amino acid
sequences {e.g. peptide, polypeptide or protein} refers to combination of two or more
amino acid sequences, for example by chernical bonding or recombinant means, into a
single amino acid sequence which does not exist naturally. A fusion amino acid
sequence may be produced by genetic recombination of two encoding polynucleotide
sequences, and can be expressed by a method of introducing a construct containing

the recombinant polynuclestides into a host cell.

[800161] An “antigen” as used herein refers to a compound, composition, peptide,
polypeptide, protein or substance that can stimulate the production of antibodies or a
T cell response in cell culture or in an animal, including compositions {such as one
that includes a cancer-specific protein) that are added to a cell culture (such as a
hybridoma), or injected or absorbed into an animal. An antigen reacts with the
products of specific humoral or cellular immunity {(such as an antibody), including

those induced by heterologous antigens.
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[800162] The term “CD24” as used herein is intended to encompass any form of
CD24, for example, 1) native unprocessed CD24 molecule, “full-length” CD24 chain
or vaturally occurring variants of CD24, including, for example, splice variants or
allelic variants; 2) any form of CD24 that results from processing in the cell; or 3) full
length, a fragment {(e.g., a truncated form, an extracellular/transmembrane domain} or
a modified form (eg a mutated form, a glycosylated/PEGylated, a His-
tag/immunofluorescence fused form) of CB24 subunit generated through recombinant

method.

{600163] The term “anti-CD24 antibody”, “anti-CD24 binding domain” or “CD24-
binding domain” refers to an antibody or antigen-binding domain that is capable of

specifically binding to CD24 {e.g. human, mouse or cynomolgus monkey CD24),

[800164] The term “specific binding” or “specifically binds” as used herein refersto a
non-random binding reaction between two molecules, such as for example between an

antibody and an antigen.

[600165] Binding of the aattbodies to recombinant CD24 or D24 expressed on
surface of cells can also be represented by “halt waximal effective concentration”
(EC50) value, which refers to the concentration of an antibody where 50% of its
maximal effect (e.g., binding or inhibition etc.} is observed. The EC50 value can be
measured by methods known in the art, for example, sandwich assay such as ELISA,
Western Blot, flow cytometry assay, and other binding assay. In certain embodiments,
the antibodies and the fragments thereof provided herein specifically bind to
recombinant human CD24 at an ECS0 (e 50% binding concentration} of no more
than 0.05 oM, no more than 0.06 nM, no more than 0.07 nM, no more than 0.08 nM,
no more than 0.09 oM, no more than 0.1 1M, no more than 0.2 nM, no more than 0.3
nM, no more than 0.4 oM, no more than 0.5 nM, no more than 0.6 nM, no more than
0.7 nM, no more than 0.8 nM, no more than 0.9 nM, no more than 1 nM, no more
than 2 nM, no more than 3 oM, no more than 4 nM, no more than 3 oM, no more than
6 nM, no more than 7 nM, no more than 8 nM, no more than ¢ nM, no more than 10
aM, no more than 20 nM, no more than 25 nM, no more than 30 nM, no more than 35

34



WO 2022/170280 PCT/US2022/015711

nM, no more than 40 nM, no more than 50 nM, no more than 60 aM, no more than 70
aM, no more than 80 nM, no more than 90 nM, no more than 100 oM, no more than
110 oM, no more than 120 nM, no more than 122 oM, no more than 124 nM, no more
than 126 nM, no more than 128 nM, no more than 130 nM, no more than 132 nM, no
more than 134 nM, no more than 136 nM, no more than 138 oM, no more than 140
nM, no more than 200 nM, no more than 210 nM, no more than 250 oM, no more

than 300 oM, or no more than 400 nM by flow cytometry assay.

[800166] The ability to “block binding” or “compete for the same epitope” as used
herein refers to the ability of an antibody or antigen-binding domain to inhibit the
binding interaction between two molecules (e.g. human CD24 and Siglec-10) to any
detectable degree. In certain embodiments, an antibody or antigen-binding domain
that blocks binding between two moelecules inhibits the binding interaction between
the two molecules by at least 85%, or at least 90%. In certain embodiments, this

inhibition may be greater than 85%, or greater than 90%.

[608167] The term “epitope” as used herein refers 1o the specific group of atoms or
aming acids on an antigen to which an antibody binds. Epitopes can be formed both
from contiguous amino acids (also called linear or sequential epitope) or
noncontiguous amince acids juxtaposed by tertiary folding of a protein {(also called
configurational or conformational epitope}. Epitopes formed from contiguous amino
acids are typically arranged lunearly along the primary amino acid residues on the
protein and the small segments of the contiguous amino acids can be digested from an
antigen binding with major histocompatibility complex (MHC) molecules or retained
on exposure to denaturing solvents whereas epitopes formed by tertiary folding are
typicaily lost on treatment with denaturing solvents. An epitope typically includes at
feast 3, and more usually, at least S, about 7, or about 8-10 amino acids in a unigue
spatial conformation. Two antibodies may bind the same or a closely related epitope
within an antigen if they exhibit competitive binding for the antigen. For example, if
an antibody or antigen-binding domain blocks binding of a reference antibody to the

antigen by at least 85%, or at least 90%, or at least 95%, then the antibody or antigen-
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binding domain may be considered to bind the same/closely related epitope as the

reference antibody.

[600168] A “conservative substitution” with reference to amino acid sequence refers
to replacing an amino acid residue with a different amino acid residue having a side
chain  with sumilar physiochemical properties. For example, conservative
substitutions can be made among amino acid residues with hydrophobic side chains
{e.g. Met, Ala, Val, Leu, and He), among residues with neutral hydrophilic side chains
{e.g. Cys, Ser, Thr, Asn and Gln), among residues with acidic side chains {e.g. Asp,
(lu}, among amino acids with basic side chains {e.g. His, Lys, and Arg), or among
residues with aromatic side chains {e.g. Trp, Tyr, and Phe}). As known in the art,
conservative substitution usually does not cause significant change in the protein
conformational structure, and therefore could retain the bioclogical activity of a protein.
[800169] The term “homolog” and “homologous” as used herein are interchangeable
and refer to nucleic acid sequences (or its complementary strand) or amino acid
sequences that have sequence identity of at least 80% {e.g., at least 85%, 88%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%) to another sequences when

optimally aligned.

[80017¢] “Percent (%) sequence identity” with respect to amino acid sequence {or
nucleic acid sequence) is defined as the percentage of amino acid {or nucleic acid)
residues inn a candidate sequence that are identical to the amino acid {or nucleic acid)
residues in a reference sequence, after aligning the sequences and, if necessary,
mtroducing gaps, to achieve the maximum sumber of identical amino acids {or
nucleic acids). Conservative substitution of the amino acid residues may or may not
be considered as identical residues. Alignment for purposes of determining percent
amino acid {or nucleic acid) sequence identity can be achieved, for example, using
publicly available tools such as BLASTN, BLASTp (available on the website of U.S.
National Center for Biotechnology Information (NCBI), see also, Altschul SF et al, 1.
Mol Biol,, 215:403-410 (1990); Stephen F. et al, Nucleic Acids Res., 25:3389-3402

{1997, ClustalW?2 (available on the website of Furopean Bioinformatics Institute,
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see also, Higgins DG et al, Methods in Enzymology, 266:383-402 (1996); Larkin
M.A. et al, Bioinformatics (Oxford, England), 23(21): 2947-8 (2007}), and ALIGN or
Megalign (DNASTAR) sofiware. Those skilled in the art may use the default
parameters provided by the tool, or may customize the parameters as appropriate for

the alignment, such as for example, by selecting a suitable algorithm.

1806171} “Effector functions” as used herein refer to biological activities attributable
to the binding of Fc region of an antibody to its effectors such as C1 complex, Fc
recepior and effector cell (e.g., macrophage). Exemplary effector functions include:
coraplement dependent cytotoxicity (CDC) induced by interaction of antibodies and
Clg on the C1 complex; antibody-dependent cell-mediated cytotoxicity {ADCC)
induced by binding of Fc region of an antibody to Fo receptor on an effector cell; and
antibody-dependent cellular phagocytosis (ADCP) induced by binding of Fc region of
an antibody to phagocyiosis. It has become well established that the specific glycan
structures associated with the conserved bi-antenvary glycan in the Fe-CH2 domain
can strongly influence the interaction with the FeyRs that mediate ADCC and ADCP
and with Clg binding, the initial binding event leading to CDC (see Reusch D, Tejada
ML Fc glycans of therapeutic antibodies as critical quality atiributes. Glycobiology

2015, 25: 1325-34).

[600172] “Treating” or “treatment” of a condition as used herein includes preventing
or alleviating a condition, slowing the onset or rate of developrment of a condition,
reducing the risk of developing a condition, preventing or delaying the development
of symptoms assoctated with a condition, reducing or ending symptoms associated
with a condition, generating a complete or partial regression of a condition, curing a

condition, or some combination thereof

[600173] The term “subject” or “individual” or “animal” or “patient” as used herein
refers to human or non-human animal, including a mammal or a primate, in need of
diagnosis, prognosis, amelicration, prevention and/or treatment of a disease or

disorder. Mammalian subjects include humans, domestic animals, farm animals, and
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zoo, sports, or pet animals such as dogs, cats, guinea pigs, rabbits, rats, mice, horses,

swine, cows, bears, and 50 on.

[800174] The term “vector” as used herein refers to a vehicle into which a
polynucleotide encoding a protein may be operably inserted so as to bring about the
expression of that protein. A vector may be used to transform, transduce, or transfect
a host cell so as to bring about expression of the genetic element it carnies within the
host cell. Examples of vectors include plasmids, phagemids, cosmids, and artificial
chromosomes such as yeast artificial chromosome (YAC), bacterial artificial
chromosome (BAC), or Pl-derived artificial chromosome (PAC), bacteriophages such
as lambda phage or M13 phage, and animal viruses. Categories of animal viruses
used as vectors include retrovirus (including lentivirus), adenovirus, adeno-associated
virus, herpesvirus {e.g., herpes simplex virus), poxvirus, baculovirus, papillomavirus,
and papovavirus (e.g., SV40). A vector may contain a varigty of elements for
controlling  expression, including promoter sequences, transcription initiation
sequences, enhancer sequences, selectable elements, and reporter genes. In addition,
the vector may contain an origin of replication. A vector may also include materials
to aid in its entry into the cell, including but not limited to a viral particle, a liposome,

or a protein coating. A vector can be an expression vector or a cloning vector,

[600175] The phrase “host cell” as used herein refers to a cell into which an

exogenous polynucleotide and/or a vector has been introduced.

[000176] A “CD24-related” disease or condition as used herein refers to any disease
or condition caused by, exacerbated by, or otherwise linked to increased or decreased
expression or activities of CD24. In some embodiments, the CD24 related condition is
immune-related  disorder, such as, for example, cancer, autoimmuve disease,

inflammatory disease or infectious disease.

[600177] “Cancer” as used herein refers to any medical condition characterized by
malignant cell growth or neoplasm, abuorroal proliferation, infiltration or metastasis,

and includes both solid tumors and non-solid cancers (hematologic malignancies)
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such as leukemia. As used herein “solid tumor” refers to a solid mass of neoplastic
and/or malignant cells  Hxamples of cancer or tumors include hematological
malignancies, oral carcinomas {for example of the lip, tongue or pharyng}, digestive
organs {for example esophagus, stomach, small intestine, colon, large intestine, or
rectum), peritoneum, Hver and biliary passages, pancreas, respiratory system such as
farynx or lung (small cell and von-small cell), bone, connective tissue, skin {e.g.,
melanoma), breast, reproductive organs (fallopian tube, uterus, cervix, testicles, ovary,
or prostate), urinary tract (e.g., bladder or kidoey), brain and endocrine glands such as
the thyroid. In certain embodiments, the cancer is selected from ovarian cancer, breast
cancer, head and neck cancer, renal cancer, bladder cancer, hepatoceliular cancer, and
colorectal cancer. In certain embodiments, the cancer is selected from a lymphoma,

Hodgkin's lyrmaphoma, non~-Hodgkin's lymphoma and B-cell lyrophoma.

[800178] The term “chemoresistant cancer” as used herein refers to a type of cancer
that are not respounsive to the effects of chemotherapy. For example, a cancer that has
been responding to a chemotherapy or a combination of different chemotherapies

suddenly begins to grow can be referred to as a chemoresistant cancer.

3

800179 The term “pharmaceutically acceptable” indicates that the designated carrier,
vehicle, diluent, excipient(s), and/or salt is generally chemically and/or physically
compatible with the other ingredients coroprising the formulation, and physiologically

compatible with the recipient thereof

[600180] Anti-C24 antibody

j800181] The present disclosure provides anti-CD24 antibodies and antigen-binding
fragments thereof comprising one or more (e.g. 1, 2, 3, 4, 5, or 6) CDR sequences of
an anti-CD24 antibody 33ET7EL2, 71A4F12, S6ATH3, 58F10-1F6, 73H5-1G2,
110D4G4, SIAILFS, 100F2E3, 111F3A2, 81ATALO, 107D10DI1L, 101HOGOYAZ,
173B1CE, 107D10ELL, 109G10A6, 94G12ZD11, 92F5B8, 185B11E3, 168BIIE2 or
188H6D3. In certain embodiments, the anti-CD24 antibodies and antigen-binding

fragments thereot provided herein is capable of specifically binding to CD24.
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Optionally, the CD24 are derived from human or cynomolgus monkey. In certain
embodiments, the CD24 is a recombinant CD24 or a CD24 expressed on a cell

surface.

[600182] “33E7H12” as used herein refers to 3 mouse monoclonal antibody having a
heavy chain variable region of SEQ 113 NO: S0, and a light chain variable region of

SEQ ID NO: 52,

[000183] “71A4F 127 as used herein refers 10 a mouse monoclonal antibody having &
heavy chain variable region of SEQ ID NO: 54, and a hight chain variable region of

SEQ ID NO: 56.

[800184] “S6ATE3” as used herein refers to a mouse monoclonal antibody having a
heavy chain variable region of SEQ 1D NO: S8, and a light chain vanable region of

SEQ ID NO: 64,

[B00185] “58F10-1F6” as used herein refers to a mouse monoclonal antibody having
a heavy chain variable region of SEQ 1D NO: 62, and a light chain variable region of

SEQ ID NO: 04,

[800186] “73H5-1G2” as used herein refers to a mouse moneoclonal antibody having a
heavy chain variable region of SEQ ID NO: 66, and a light chain variable region of

SEQ ID NO: 68.

[COBE87] “110D4G4” as used herein refers to a mouse monoctonal antibody having a
heavy chain variable region of SEQ I} NO: 70, and a light chain variable region of
SEQ ID NO: 72,

[600188] “81ATFR” as used herein refers to a mouse monoclonal antibody having a
heavy chain variable region of SEQ 1D NG 74, and a light chain variable region of
SEQ IDNO: 76,

[600189] “100F2E3” as used herein refers to a mouse monoclonal antibody having a

heavy chain variable region of SEQ 1D NO: 78, and a light chain variable region of

SEQ 1D NO: 80.
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[80019¢] “111F3A2” as used herein refers to a mouse monoclonal antibody having a
heavy chain variable region of SEQ 1D NG: 82, and a light chain variable region of

SEQ ID NO: 84,

[600191] “81ATALD” as used herein refers to a mouse monoclonal antibody having a
heavy chain variable region of SEQ 113 NO: 86, and a light chain variable region of

SEQ ID NO: 88,

[600192] “107D10D11” as used herein refers to a mouse monoclonal antibody having
a heavy chain variable region of SEQ ID NO: 101, and a lght chain variable region of

SEQ ID NGO: 103,

[800193] “101HOGPAZ” as used herein refers to a mouse monoclonal antibody
having a heavy chain variable region of SEQ ID NG: 109, and a hight chain variable

region of SEQ IDNG: 111

[600194] “173BICI” as used herein refers to a mouse monoclonal antibody having a
heavy chain variable region of SEQ ID NO: 118, and a light chain variable region of

SEQ ID NO: 120 or SEQ ID NO: 221,

[800195] “107D10E11” as used herein refers to a mouse monoclonal antibody having
a heavy chain variable region of SEQ ID NO: 122, and a light chain variable region of

SEQIDNO: 124,

[600196] “109G10AS6” as used herein refers 10 a mouse monoclonal antibody having
a heavy chain variable region of SEQ D NO: 132, and a light chain variable region of
SEQ IDNG: 134,

[800197] “94G12DB117 as used herein refers to a mouse monoclonal antibody having
a heavy chain variable region of SEQ D NG: 141, and a hight chain variable region of

SEQ ID NO: 143,

[600198] “O2FSBR” as used herein refers to a mouse monoclonal antibody having a
heavy chain variable region of SEQ ID NO: 146, and a light chain variable region of

SEQ ID NO: 146,
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[800199] “185B11E3" as used herein refers to a mouse monoclonal antibody having a
heavy chain variable region of SEQ ID NO: 156, and a light chain variable region of

SEQ D NO: 188,

[600200] “168B11E2” as used herein refers to 2 mouse monoclonal antibody having a
heavy chain variable region of SEQ I NG 164, and a light chain variable region of

SEQ ID NGO: 166,

[606201] “138HOD3” a5 used herein refers to a mouse monoclonal antibody having a
heavy chain variable region of SEQ ID NO: 174, and a light chain variable region of

SEQ ID NGO: 176,

[800202] Table 1 shows the CDR sequences of these 20 anti-CD24 antibodies

according to IMGT numbering. The heavy chain and light chain variable region

sequences are also provided below.

[660203] Table 1.

Antibody 1D: CBRI Chiz CDR3
SEO D NO T S0 DN 3 SEQ 1D NG 3

33ETEL2 1 B GIOTKSONVATR 770
NSWMN Nl GTDY
SEQIDNO 2 SEQ D NG 4 SEOIDNO 6

33ETEL2 VL ?&SQSLLPBF\ GRTY | | vert o8 IE——
SEO D NO. 7 SEOIDNO § SEQ D NG 11

TIA4FI2 VH BINPNNGDTVYN T ROSYYYGSSHY
AYNMD ONFEG ALDF
OO S SEO D NO 10 TR0 D NG T3

Ti1Ad 7 = - e -

71A4F12 VE R ASODIRNYIN VTSRILS OODNSLPRT
SEQ 1D NO- 7 SEQ D NG 14 TSEG D NO- 11

S6ATE3 vVH | DINFINGGTIYNG | RGSYYYGSSHY
AYNMD NFEG ALDF

eATEs vi [SEOTBNG 13 SEOIDNO 10 TSEG D NG T3

S6A7 RASODIGNVLN VTSRILE GODHTTPRT
SEO D NO. 16 SEO D NG 17 TSEQ 1D NO- 18

- 7 T

SRF10-1F6 L NN EINPI SGIYNQL | @ verrst oy

SEO DN 13 OO NO 10 T SEQ D NG 13
3 A 7 S S

S8F10-1F6 VL R ASODISNYIN VTSRILS OODHTLPRT
OO NO. 19 SFONO 3T TSEQ D NG 3

73HE-1G2 ve T VIWRGGSTOYN T o
NYGVH PN NYGYDCFAY

T TTSEQ D NG 20 SEQIDNO 37| GE0 IDNO- 34
- 3 4
73H5-1G2 VL RASEEIRYIA SCSTLOR OOHNEVPLT
V16D 464 VH TSEQ D NO. 33 SEG IO NO 37 TREG D NO- 38
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— EINPNTGDPRYD —
GYYMN CRPRA RDYGTSL
N TSRO DN 26 SEO DN 37 T TREG IDNO 34
HOD4GH VL S RASESTSRVIAW TRGSTLOS OOHNEYPLT
SEO 1D NO- 25 SEO D NO 30 TSEQID NO- 28
SIATFS L N D EINPNTGDINNN | oo
QKFKA
TEN NG SEOTDNO 3T EEO IO NG 3
BIALFS VL R ASKSINKVLA SGETLOS QOHNEYPIT
SEO D NO 19 SEO O NO 34 TSEG 1D NO- 36
106F2E3 VH o NTVPSDSKTHSN | RGGYYGYAMD
SYWMD OKFRD v
SEO NG 33 SEQ D NG 38T SEG TN 3
100F2E3 VL ﬁ,ﬁsmm SGNGD | casires ONDHSYPYT
SEO 1D NO- 38 SEOTONO 40 TREQ D NG 2
X 7¥3 WO 7T
111F3A2 VH oo ‘;?} »‘ g};})mm& B yvoyorray
FaA2 v SEQIDNO 39 SEQIDNO 41 | SEO D NO 3
THIF3AZ b CASEDIYNRLA GATNLVT OOYWSSPPT
SEQ 1D NO- 44 SEQIDNO 46| SEO ID NO- 4%
BIATALD VH | ovavs Zif?ﬁmsm‘* B pyGgypeGrAY
i ATATS vL | SEQIDNO 45 SEOIDNO 47 | SEQ IDNO- 49
B1AT/ * TRASSTVNYMY VTSRLAP OOFTSSPLT
SEO 1D NO: 05 SEOIDNO 96 | SEQ D NO. 97
107D18D11 1 S p— E»SAEX}E%GGNTD I I——
) TSRO I NG LG8 SEOTONO 99T SEG IO NG 100
107018011 YE R SONVGTAVA | SASIRYP TOVITEPR
SEQ 1D NO- 104 SEQ D NO 105 | SE0 1D NO- 106
. ox. ) AL
1B1HIGA2 YH | ovrrrsyw TYPSDSKT @%ﬁ?’“ YAYA
, TG T NG T SEOTONG 108 TSE IO NG5
GOBAT 7 <
1BTHOGIAZ VL ORLINSGNODNY | GAR ONDHSYPYT
SEQ D NO- 113 SEOIDNO 114 | SEQ IDNO- 115
173B1C1 VH [ VINPGEAYTNYN | LATY VDNDGY
SNTMH QEFND AMDY
- SERTENOTI SEQ D NO 116 TSEQ D NO- 117
i 7 "~
173B1C1 Vb A SODIENYIN YTSKLAS OOCHTLPWT
SEQ D NG 22 SEQ D NGO 393 [ SEQ ID NO- 294
Py Gl hEE v o SOORNY N
107D IOET L — BINIXCEE S S p——
ERFKN
SEOTONO 333 SE0 D NO- 8 TSRO D NG 137
107DIGET VL i{ggxm,mm(}m RVSNLAS VOHLEYPY
SEO D NO- 136 SEO D NG 127 | SEQID NO- 128
109G 10AG 1 3 . DINPHNGDTIVN | RGAYYYGSSHY
NI QOKFKG ALDF
. T TSEQID NG 120 SEQ D NO- 130 | SE0 1D NO- 131
18561046 YL R ASODITNYLN VTSRLFS OOGNTLEW
SEQ 1D NO- 73 SEQ D NG 136 | GO 1D NO. 137
34G12B11 vH [ EINPNEGDONIN | o
GYYMN ONFRA RDYGTSLDH
S4G12D11 VL | SEOIDNO. 138 SEO D NO 136 | SEQ 1D NO- 140
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RASKSISKYLA SGSTLHT QOHNEYPL

SEQ IDNG: 25 SEQ D NO: 30 SEQ 1D NO: 28
$2F5BS YH GYYMN Z%PQ;‘E:GDTN\“\’ RDYGTSL

SEQ ID NO: 150 SEQID NGO 151 SEQ D NO: 152
183BHIES VH | GyTrTnT INPGSAYT i}iﬁgg"‘rDNDG
185R11E3 VL zg‘?pj?f NG: 153 i}i% D NG 154 fé}%iﬁ\l}iﬁ?\”ﬁ:ﬁ
168B11E2 VL ‘gg‘\(f};‘? NGO: 163 éa‘%(é IDNG: 154 ?gg;?}g{ir%%
wnas v [SODNOTE OB SN0 1D

[600204] Heavy or light chain variable region sequences of 33E7E12, 71A4F12,
S6ATES, S8F10-1F6, 73H5-1G2, 110D4G4, 81ATF8, 100F2E3, 111F3AZ, 81ATAL0

2

107D10D1T 101HO9GOAZ, 173BICT, 107D1CELL, 109G10AG, 94G12D11, 92F588

2

185B11E3, 168B11E2 or 188HOD3 antibodies are provided below.
1000205] 33E7E12-VH

Amino acid sequence (SEQ [D NG 503

EVKLEESGGGLVQPGGSMKLSCEFVSGFTEFSNSWMNWVROSPEKGEEWVAQI
QLESDNYATRYVESVROGRFUSRDDSKSSVSLOMNNLRTEDTGIYYCSSGTDY
WGOQGTTLTVSS

Nucleic acid sequence {SEQ ID NO: 51):

GAAGTGAAGCTTGAGGAGTCTGGAGGAGGUTTGOTGCAACCTGGAGGAT
CCATGAAACTCTCCTGTITTTIGTCTCTGGATTCACTTTCAGTAACTCCTGGA
TCGAACTGGUTCCGCCAGTCTCCAGAGAAGGOGGUTTGAGTGGOTTGCTCAG
ATTCAATTGAAATCTGATAATTATGCAACACGTTATGTGOAGTCTGTIGAG
AGGGAGGTTCATCATCTCAAGAGATGATTCCAAAAGTAGTGTCTCCCTGE
AAATGAACAACTTAAGGACTGAAGACACTGGAATTTATTACTGTTCCTCT
GGGACCGACTACTGOGGUCCAAGGCACCACTCTCACAGTICTCCTICA

[060206] 33ETELZ-VL

44




WO 2022/170280 PCT/US2022/015711

Aming acid sequence (SEQ 1D NO: 52):

DVVMTOTPLALSVHGQPASISCKSSQSLLFSNGKTYINWLLORPGOSPERLEY
LVSNLDSGVPDRITGSGSGTDFTLKIGRVEAEDLGVYYCVOGTHFPYTRGGG
TKLEIK

Nucleic acid sequence (SEQ 1D NG: 53):

GATGTTGTGATGACCCAGACTCCACTCGCTTTGTCGGTTATCATTGGACA
ACCAGCCTCTATCTCTTGCAAGTCAAGTCAGAGUCTCTTATTTAGTAATG
GAAAAACCTATTTGAATTGOTTATTACAGAGGCCAGGCCAGTCTCCAAAG
CGCCTAATCTATCTGGTOTCTAATCTGGACTCTGGAGTCCCTGACAGGTT
CACTGGCAGTGOATCAGGAACAGATTTITACACTGAAAATCGGCAGAGTGG
AGGCTGAAGATTTGGGAGTTTATTACTGCGTGCAAGOTACACATTTTCCA
TACACGTTCGOGTGGOGGGACCAAGTTGGAAATAAAA

1600207] T1A4F12-VH

Aming acid sequence (SE 1D NG: 543

NPNNGDTVYNONFRKGKATLTVDKSSSTAYMELRSLTSEDTAVYYCARRGSY
YYGSSHYALDFWGQGTSVSVSS

Mucleic acid sequence (SEQ IR NG: 35):

GAGOTCCAGCTGUAACAGTCTGGACCTGAGCTGOTGAAGCCTGGGGCTTC
AGTCGAAGATACCCTGUCAAGGUTTCTGCGATACACATTCACTGCCTACAACA
TGGACTCGOGTGAAGCAGAGCCATGOAATGAGCCTTGAGTGGATTGGAGAT
ATTAATCCTAACAATGGTGATACTGTCTACAACCAGAATTTCAAGGGCAA
GGCCACATTCGACTOTAGACAAGTCCTCCAGCACAGCCTACATGGAACTCC
GCAGCCTGACATCTOAGGACACTGCAGTCTATTACTGTGCAAGAAGGGGE
TCCTATTACTACGGTAGTAGTCACTATGUTCTGGACTTCTGGGGTCAAGG
AACCTCAGTCTCCOTCTCCTCA

[000208] 7T1A4F12-VL

Amine acid sequence (SEQ 1D NO: S6):

DIOMTQITSSLSASLGNRVTISCRASQDIRNYLNWYQQKPDGTVKLLIYYTSR
LESGVPSRESGSGSGTDYSLTISNLEQEDIATYFCQOQDNSLPRTFGOGTRLEIR

Mucleic acid sequence (SEQ 1D NG: 37):
GATATCCAGATGACACAGATTACATCCTCCCTGTUTGCCTICTCTGGGAAA
CAGAGTCACCATCAGTTGCAGGGCAAGTCAGGACATTAGGAATTATTTAA
ACTGGTATCAGCAGAAACCAGATGGAACTGTTAAACTCCTGATCTACTALC
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ACATCAAGATTACTCTCAGGAGTCCCATCACGGTTCAGTGGCAGTGGGTC
TGGAACAGATTATTCTCTCACCATTAGCAACCTGGAGCAAGAAGATATTG
CCACTTACTTTTGCCAACAGGATAATTCGUTTCCTCGGACGTTCOGHTGGA
GGCACCAGGCTGGAAATCAGA

[600209] S6ATE3-VH

Amine acid sequence (SEQ 1D NO: 58y

EVOLOQSGPELVKPGASVKIPCKASGYTFTAYNMDWVKQSHGMSLEWIGDE
NPINGGTIYNONFEGKATLTVDESSSTAYLELRSLTSEDTAVYYCARRGSYYY
GSSHYALDEFWGQGTEVEVSS

Nucleic acid sequence (SEQ ID NG: 59}

GAGGTCCAGCTGCAACAGTCTGGACCTGAGCTGGTGAAGCCTGGOGGCTTC
AGTGAAGATACCCTGCAAGGCTTCTGGATACACATTCACTGCCTACAACA
TGOACTGOGTGAAGCAGAGCCATGGAATGAGUCTTGAGTGOATTGGAGAT
ATTAATCCTATCAATGOTGOTACTATCTACAACCAGAATTTCGAGGGLAA
GOCCACATTGACTGTAGACAAGTCTTCCAGCACAGCCTACTTGGAACTCC
GCAGCCTOACATCTGAGGACACTGCAGTCTATTACTGTGCAAGAAGGGGE
TCCTATTACTACGGTAGTAGCCACTATGCTTTGGACTTCTGGGGTCAAGG
AACCTCAGTCTCCGICTICCTICA

[600216] S6ATE3-VL

Amino acid sequence (SEQ D NO: 64):
DIGMTQITSSLSASLGDRVTITCRASQDISNYLNWYGOKPDGTVKLLIYYTSRL
LSGVPSRESGSGSGTDYSLTISNLEQEDIATYFCQOQDRTLPRTFGGGTKLEIR
Nucleic acid sequence (SEQ ID NO: 61):
GATATCCAGATGACACAGATTACATCCTCCCTGTCTGCCTCTCTGGGAGA
CAGAGTCACCATCACTTGCAGGGCAAGTCAGGACATTAGCAATTATTTAA
ACTGGTATCAGCAGAAACCAGATGGAACTGTTAAACTCCTGATCTACTAC
ACATCAAGATTACTCTCAGGAGTCCCATCAAGGTTCAGTGGCAGTGGHETC
TGGAACAGATTATTCTCTCACCATTAGCAACCTGGAGCAAGAAGATATTG
CCACTTACTTTTGUCAACAGGATCATACGUTTCCTCGGACGTTCGGTGGA
GGCACCAAGCTGGAAATCAGA

j080211] 58F10-1F6-VH

Amino acid sequence (SEQ [D NG: 62)
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EVQLROQSGPELVKPGAAVKISCKASGYSFIGYHMNWYKOQSPEKSLEWIGEIN
PITSGITYNQIFKAKATLTYDKSSSTAYLGLKSLTSEDSAVYYCTRREYGTSLD
YWGOGTTLTVSS

Nucleic acid sequence (8EQ ID NG: 63}

GAGGTCCAGCTGCGGCAGTCTGOGACCTGAGCTGGTGAAGCCTGGGOOTGE
GOTGAAGATATCCTGCAAGGCTTCTGOTTACTCATTCACTGGCTACCACA
TGAACTGOGGTGAAGCAAAGTCCTGAAAAGAGCCTTGAGTGGATTGGAGA
GATTAATCCTATCACTAGTGGTATTACCTACAACCAGATTTTCAAGGCCAA
GOCCACATTGACTGTAGACAAATCCTCCAGCACAGUCTACTTGCAGCTCA
AGAGCCTCGACATCTGAGCACTCTOGCAGTCTATTACTGTACAAGAAGGGAC
TACGOTACTAGCCTTGACTACTGGOGUCAAGGCACCACTCTCACAGTCTIC
CTCA

[800212] 58F16-1F6-VL
Aming acid sequence (SE 1D NG: 64

DIOMTQITSSLSASLGDRVTITCRASQDISNYLNWYQOQKPDGTVKLLIYYTSRL
LSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQODHTLPRTFGGGTKLEIR

Nucleic acid sequence (SEQ 1D NG: 65}

GATATCCAGATGACACAGATTACATCCTCCCTGTCTOCCTCTCTGGGAGA
CAGAGTCACCATCACTTGCAGGGCAAGTCAGGACATTAGCAATTATTTAA
ACTGGTATCAGCAGAAACCAGATGGAACTGTTAAACTCCTGATCTACTALC
ACATCAAGATTACTCTCAGGAGTCCCATCAAGGTTCAGTGGCAGTGGGTC
TGGAACAGATTATTCTCTCACCATTAGCAACCTGGAGCAAGAAGATATTG
CCACTTACTTTTGCCAACAGGATCATACGCTTCCTCGGACGTTCGGTGGA
GGCACCAAGCTGGAAATCAGA

[006213] 73HS-1G2-VH
Amino acid sequence (SEQ ID NO: 66):

QVOLKQSGPGLYOPSOSLSITCTVSGFSLTNY GVHWIRGQSPGKGLEWLGVIW
RGGSTDYNAAFMSRLSITKDNSKSOVFFOMNSLOAADTAIYYCANNYGYDC
FAYWGQGTLVTVSA

Mucleic acid sequence (SEQ 1D NG: 67):
CAGGTGCAGCTGAAGCAGTCAGGACOTGGCCTAGTGCAGCCCTCACAGAG
CCTGTCCATAACCTGCACAGTCTCTGOGTTITCTCATTAACTAACTATGGTG
TACACTGGATTCGCCAGTCTCCAGGAAAGGGTCTGGAGTGGCTGGGAGTG
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ATATGGAGAGOTGGAAGCACAGACTACAATGCAGCTTTICATGTCCAGACT
GAGCATCACCAAGGACAACTCCAAGAGCCAAGTTTTCTTTICAAATGAACA
GTCTGCAAGCTGCTGACACTGCCATATATTACTGTGCCAACAACTATGGT
TACGACTGCTTTGCTTACTGGGOCCAAGGGACTCTGOTCACTGTCTCTGC
A

[600214] 7T3H5-1G2-VL

Amine acid sequence (SEQ 1D NO: 68):

DVOITQSPSYLAASPGETITINCRASKSHKYLAWYQEKPGKTNELLIYSGSTLO
SGIPSRESGSGSGTDFTLTITSLEPEDFAMY YCQOUHNEYPLTFGAGTRLELK

Nucleic acid sequence (SEQ ID NG: 69}

GATGTCCAAATAACCCAGTCTCCATCTTATCTTGCTGCATCTCCTGGAGA
AACCATTACTATTAATTGCAGGGCAAGTAAGAGTATTATCAAATATITAG
CCTGGTATCAAGAGAAACCTGGGAAAACTAATAAGCTICTTATCTACTCT
GOATCCACTTTGCAATCTGGAATTCCATCAAGGTTCAGTGGCAGTGGATC
TGGTACAGATTTCACTCTCACCATCACTAGCCTGGAGCCTGAAGATTTTG
CAATGTATTACTGTCAACAGCATAATGAATACCCOCTCACGTTCGGTGLT
GGGACCAGGCTGGAGCTGAAA

[6OD21S] 1I0D4G4-VH

Amino acid sequence (SEQ ID NO: 70y

EVQLOQSGPGLVEPGASVRISCRASGYLFTGYYMNWYKOQSPERSLEWIGEIN
PNTGDPRYDQEFRAKATLTVDRSSSTAYMHLESLTSEDSAVYFCARRDYGTS
LDYWGQGTTLTVTS

Nucleic acid sequence (SEQ ID NG: 7

GAGGTTCAGCTGCAGCAGTCTGGACCTGGGCTGGTGAAGCCTGGGGCTTIC
AGTGAAGATATCCTGCAGGOGCTTCTGOTTACCTATTICACTGGCTACTACA
TCGAACTGGGTGAAGCAAAGTCUTOAAAAGAGCCTTGAGTGGATTGGAGA
GATTAATCCTAACACTGOGTGATCCTAGATACGACCAGAAGTTTAAGGCCA
AGGCCACATTGACTGTAGACAGATCCTCCAGCACAGCCTACATGCACCTC
AAGAGCCTGACATCTCAAGACTCTGCAGTCTATTTCTGTGCCAGGAGGGA
CTACGGTACTAGCCTTGACTACTOGGGUCAAGGCACCACTCTCACAGTCA
CCTCA

1000216] 116D4G4-VL

Amino acid sequence (SEQ D NOG: 72):
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DVQITOSPSYLAASPOETITINCRASKSISKYLAWYQEKPGKTNKLLIYSGSTL
QSGIPSRESGSGSGSDFTLTISSLEPEDFAMYYCQOHNEYPLTFGAGTKLELK

Nucleic acid sequence (SEQ ID NO: 73):

GATGTCCAGATAACCCAGTCTCCATCTTATCTTGUTGCATCTCCTGGAGA
AACCATTACTATTAATTGCAGGGCAAGTAAGAGCATTAGCAAATATTTAG
CCTGOGTATCAAGAGAAACCTGOGAAAACTAATAAGCTTCTTATCTACTCY
GOATCCACTTTGCAATCTGGAATTCCATCAAGGTTICAGTGGCAGTGGATC
TGOTTCAGATTTCACTCTCACCATCAGTAGCCTGGAGCCTGAAGATTTTG
CAATGTATTACTGTCAACAGUATAATGAATATCCGCTCACGTTCGOTGET
GGGACCAAGCTGGAGCTGAAA

[600217] BIAIFS-VH

Amine acid sequence (SEQ 1D NO: 74

EVOLOOQSGPELVKPGASVKISCKATGYLFTGYYMNWYKOQSPEKSLEWIGEIN
PNTGDTNNNQKFKAKATMTYVDRSSSTAYMOQLKRLTSEDSAVYYCVRRDYG
TSLDYWGQGTTLTVSS

Nucleic acid sequence (SEQ ID NO: 75):

GAGGTTCAGCTGCAGCAGTCTGGACCTOGAGTTGGTGAAGCCTGGOGCTTC
AGTGAAGATATCCTGCAAGGCTACTGOTTACTTATTCACTGGCTACTACA
TGAACTGGGTGAAACAAAGTCCTGAAAAGAGCCTTGAGTGGATTGGAGA
GATCAATCCTAACACTGGTGATACTAACAACAACCAGAAGTTCAAGGCCA
AGGCCACAATGACTGTTGACAGATCCTCCAGCACAGCCTACATGCAGCTC
AAGAGGCTGACATCTGAGGACTCTGCAGTCTATTATTGOTGTAAGAAGGGA
CTACGOGTACTAGTCTTGACTACTGGGGCCAAGGCACCACTCTCACAGTCTIC
CTCA

[000218] 8TAIFS-VL
Aming acid sequence (SEQ ID NO: 76}

DVOITQSPSYLAASPGETITINCRASKSINKY LAWY QEKPGKTNKLLIHSGSTL
QSGIPSRESGSRSGTDFTLTISNLEPEDFAMY YCOQQHNEYPITFGAGTKLELK

Nucleic acid sequence (SEQ ID NG: 77

GATGTCCAGATAACCCAGTCTCCATCTTATCTTGCTGCATCTCCTGGAGA
AACCATTACTATTAATTGCAGGGCAAGTAAGAGTATTAACAAATATTTAG
CCTGOGTATCAAGAGAAACCTOGGAAAACTAATAAGUCTTICTTATCCACTECT
GOATCCACTTTGCAATCTGGAATTCCATCAAGGTTCAGTGGCAGTAGATC
TGGAACAGATTTCACTCTCACCATCAGTAACCTGGAGCCTGAAGATTTTO
CAATGTATTACTGTCAACAACATAATGAATATCCGATCACGTTCGGTGCT
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GOGACCAAGCTGGAGCTGAAA

[600219] 100F2E3-VH

Amino acid sequence (SEQ 1D NO: 78):

QVOLOQPGAELVRPGSSVKLSCKTSDYTFTSYWMDWVKQRPGQGLEWIGNI
YPSDSKTHSNOKFRDEATLTVDKSSSTAYMQLNSLTSEDSAVYYCARRGGY
YOYAMDYWGQGTSVTVSS

Nucleic acid sequence {SEQ ID NO: 79):

CAGGTCCAACTGCAGCAGCCTGGOGCTGAACTGGTGAGGCCTGOGTICTIC
AGTGAAGCTGTCCTGCAAGACTTCTGACTACACCTTCACCAGCTACTGGA
TGGATTGGGTOGAAGCAGAGGCCTGGACAAGGCUTTGAATGOATTOGTAAL
ATTTACCCTTCTGATAGTAAAACTCACTCCAATCAAAAGTTCAGGGACAA
GOCCACATTGACTGTAGACAAATCCTCCAGCACAGCCTACATGCAGCTCA
ACAGCCTGACATCTGAAGACTCTGCGGTCTATTACTGTGCAAGAAGAGGY
GOTTACTACGGCTATGCTATGGACTACTGGOGGTCAAGGAACCTCAGTCALC
CGTCTCCTCA

[600220] 100F2E3-VL
Amino acid sequence (SEQ 1D NO: 36

DIVMTOSPSSLSVSAGEKVTMSCKSSGSLLNSGNODNYLAWYQQKPGQPPKL
LIYGASIRESGVPDRFTGSGSGTDFTLTISS VOAEDLAVYYCQNDHSYPYTFGG
GTKLEIK

Nucleic acid sequence (SEQ ID NO: 81):

GACATTGTGATCGACACAGTCTCCATCCTCCCTOAGTGTGTCAGCAGGAGA
GAAGGTCACTATGAGCTGCAAGTCCAGTCAGAGTCTGTTAAATAGTGGAA
ATCAAGACAACTACTTGGCCTGGTACCAGCAGAAACCAGGGCAGCCTCCT
AAACTOGTTGATCTACGOGOGCATCCATTAGGGAATCTGGOGTCCCTGATCG
CTTCACAGOGCAGTGOATCTGOAACCGATTTCACTCTTACCATCAGTAGTG
TGCAGGCTGAAGACCTOGGCAGTTITATTACTGTCAAAATGATCATAGTTAT
CCGTACACGTTCGGAGGGGGGACCAAGTTGGAAATAAAA

[000221] 111F3A2-VH

Amino acid sequence (SEQ ID NG: 82
QVQLKESGPGLVAPSQSLSITCTYSGFSLITYGYSWVRQOPPGKGLEWLGVIWG
DOTTNYHSALKPRLTISKDDSKSOVLLKLNSLOTDDTATYYCANYYGYPEFFA
YWGOQGTLVTVSA

Nucleic acid sequence (8EQ ID NG: 83}
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CAGGTGCAGCTGAAGGAGTCAGGACCTOGCCTGOTGGCGCCCTCACAGAG
CCTGTCCATCACATGCACTGTCTCAGGATTCTCATTAATCACCTATGGTG
TAAGCTGGGTTCGCCAGUCTCCAGGAAAGGGTCTGGAGTGGCTGGGAGTA
ATATGGOGOGTGACGGGACCACAAATTATCATTCAGCTCTCAAACCCAGACT
GACCATCAGCAAGGATGACTCCAAGAGCCAAGTCCTCTTAAAATTGAACA
OTICTGCAAACTGATGACACAGCCACGTACTACTGTGCCAACTACTATGGT
TACCCCTTTTTTGCTTACTGOGOCCAAGGGACTCTGGTCACTOTCTCTGE

A

1606222) 111F3A2-VL
Amino acid sequence (SEQ [D NO: 843

DIGMTQSSSSFSVSLGDRVTITCKASEDIYNRLAWYQOKPGSAPGVLISGATN
LVTGIPSRESGSGSGKBYTLTITSLOTEDVATYYCQOQYWSSPPTFGGGTKLEIK

Mucleic acid sequence (SEQ ID NG: 85):

GACATCCAGATGACACAATCTTCATCCTCCTTITCTGTATCTCTAGGAGALC
AGAGTCACCATTACTTGCAAGGCAAGTGAGGACATATATAATCGGTTAGC
CTGGTATCAACAGAAACCAGGAAGTOUTCCTGGGUTCTTAATATCTGOTG
CAACCAATTTOGGTAACTGGGATTCCTTCAAGATTCAGTGGCAGTGGATCT
GGAAAGGATTACACTCTCACCATTACCAGTCTTCAGACTGAAGATGETTGC
TACTTATTACTGTCAACAGTATTGGAGTAGTCCTCCGACGTTCGGTGOAGG
CACCAAGCTGGAAATCAAA

1000223] 81ATAI0-VH
Amino acid sequence (SEQ D NO: 86):

QVOLEKESGPGLYAPLOSLSITCTVSGFSLSSYGVSWVROLPOGKGLEWLGVIW
GDOSTDYHSTLTSRLSFSKDNSESQOVFLEKLNSLOTDDTATYYCAIFYGYDEGE
AYWGOGTLVTVSA

Nucleic acid sequence {SEQ ID NO: 87):

CAGGTGCAGCTGAAGGAGTCAGGACCTGGCCTGGTGGCGCCCTTACAGAG
CCTGTCCATCACATGCACTGTCTCAGGGTTCTCATTAAGCAGTTATGGTGY
AAGCTGGGTTICGCCAGCTTCCAGGAAAGGGTCTGGAGTGGCTGGGAGTAA
TATGGGGTGACGGGAGCACAGATTATCATTCAACTCTCACATCCAGALCTG
AGCTTCAGCAAGGATAATTCCGAGAGCCAAGTTTTCTTAAAACTGAATAG
TCTGCAAACTGATGACACAGCCACATACTACTGTGCCATTTTCTATGGTITA
CGACGAAGGGTTTGCTTATTIGGGGCCAAGGGACTCTGGTCACTGTCTCTG
CA

[600224] 8B1ATAIG-YL
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Aming acid sequence (SEQ 1D NO: 88):

ENVLTQSPAIMSAFLGERKVIMSCRASSTVNYMYWYQOQRSDASPKVWIYYTS
RLAPGVPARFSGSGSONSFSLTISSMEGEDAATYYCOQOQFTSSPLTFGAGTKLEL
R

Nucleic acid sequence (8EQ ID NG: 89):

GAAAATGTGCTCACCCAGTCTCCAGCAATCATGTCTGCATTTCTAGGGGA
GAAGGTCACCATGAGCTGCAGGGCCAGCTCAACTGTAAATTACATGTACT
GOTACCAGUCAGAAGTCAGATGCCTCCCCCAAAGTTTGGATTTATTACACA
TCCAGGTTGOCTCCTGOAGTCCCAGUTCGCTTCAGTGGCAGTGOGTCTGG
GAACTCTITTTTCTCTCACAATCAGCAGCATGGAGGGTGAAGATGCTGCCA
CTTATTACTGCCAGCAGTTTACTAGTTCCCCGUTCACGTTCOGTGCTGHGGA
CCAAGCTGOGAGCTGAGA

[600225] 107D16D11-VH
Amino acid sequence (SEQ D NO: 181

QIQLKQSGPGLVOPSQSLSITCTVSGFSLSSYGVNWVRQSPGKGLEWLGMIWS
GGNTDYNAAFISRVSFTKDNSKSQVFFTMNSLOADDTAIYYCARIWYYGMD
YWGQGTSVTVSS

Mucleic acid sequence (SEQ 1D NOG: 102):

CAGATACAGCTGAAGCAGTCAGGACCTGGUCTAGTGCAGCCCTCACAGAG
TCTGTCCATCACCTGCACAGTCTCTGGTTICTCATTAAGTAGTTATGETGT
AAATTGOGOTTCGCCAGTCTCCAGGAAAGGGTCTGGAATGOCTGGGAATGA
TATGGAGTGGTGGAAACACAGACTATAATGCAGCTTTCATATCCAGAGTG
AGCTTCACCAAGGACAATTCCAAGAGCCAAGTTTTCTTITACAATGAACAG
TCTGCAAGUTGATGACACAGCCATATATTACTOTGUCAGAATATGGTACT
ATGGTATGGACTACTGGGOTCAGGGAACCTCAGTCACCGTCTICCTCA

1600226] 107D10D11-VL
Amino acid sequence (SEQ ID NO: 103y

DIVMTQSOKFMSTTVGDRVSITCKASONVGTAVAWFQORPGQSPKILIYSASE
RYPGVPDRFTGSGSGTDETLTTSNVOSEDLADYFCLOYITFPRTFGGUTRLYIK

Mucleic acid sequence (SEQ 1D NO: 110):

GACATTGTOATGACCCAGTCTCAAAAATTCATGTCCACAACAGTAGGAGA
CAGGOTCAGCATCACCTGCAAGGCCAGTCAGAATGTGGGTACTGUTGTAG
CCTGGTTTCAACAGAAACCAGGACAATCTCCTAAAATACTGATTTATTCA
GCATCCATTCGCTACCCTGGAGTCCCTGATCGCTTCACAGGCAGTGOATCT
GGOACAGATTTCACTCTCACCACTAGCAATOTGCAGTCTGAAGACCTGEC
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AGATTATTTCTGTCTGCAATATATCACCTTTICCTCGGACGTTCGOTGGAGG
CACCAAGCTGTATATCAAA

6002271 101 HO9GOAZ-VH
Amino acid sequence (SEQ 1D NO: 18%):

QVOLLOQPGAELVRPGSSVKLSCKASDYTFTSYWMDWVKQRPGOQGLEWIGNI
YPSDSKTHYNGKFKDKATLTVDKSSSTAYMOLNSLTSEDSAVYYCARRGGY
YAYAMDYWGQGTSVTVSS

Nucleic acid sequence (SEQ 1D N{: 204):

CAGGTGCAGCTGCTGCAGCCCGGCGUTGAGUTGGTGAGACCCGGAAGCA
GCGTGAAGUTGAGCTGUAAAGCCAGCGACTACACATTCACAAGCTACTGG
ATGGACTGOGTGAAACAGAGACCTGOCCAGGGACTGGAATGGATTGGAA
ACATCTACCCCAGTGACAGCAAGACCCACTACAACCAGAAGTTCAAGGAC
AAAGCCACCCTGACCGTGGACAAGAGCAGCAGCACCGCCTACATGCAGET
GAACAGCCTGACCAGCGAAGACAGCGCCGTGTACTACTGCGCCAGAAGA
GOCGOCTACTACGUCCTATGCCATGGACTACTGOGGGCAGGGAACCAGCGT
GACCGTGAGCAGC

[600228] 101HY9GBAZ-VL
Amine acid sequence (SEQ ID NO: 111}

DIVMTQSPSSLSVSAGERVIMRCKSSQSLENSGNODNY LAWY QQKPGQPPKL
LLYGARIRESGVPDRFIGSGSGTDFTLTISSVOQAEDLAVYYCONDHSYPYTEG
GGTKVEIK

Nucieic acid sequence (SEQ ID NG: 205

GACATTGTGATOGACCCAGAGCCCCAGCAGCCTCGAGCOTGAGCGCCGGAG
AAAAAGTGACCATGAGATGCAAGAGCAGCCAGAGCCTGCTGAACAGCGG
GAACCAGOACAACTACCTGGCCTOGTATCAACAGAAGCCCGGCCAGCLLC
CCAAACTOCTGCTGTATGGAGCCAGAATCAGAGAGAGCGGLGTGCCCGAL
AGATTCATCOGGCAGCGGCAGCGGAACCGACTTCACCCTGACCATCAGCAG
COTGCAGOGCTGAGGACCTGGUCGTGTACTACTGCCAGAACGACCACAGCT
ACCCCTATACCTTTGGAGGCGGCACCAAGGTGGAGATCAAA

16002281 173BIC-VH
Amino acid sequence (SEQ ID NO: 1183

OVOLOOSGAELARPGASVKMSCKASGYTFTSNTMHWVEKQRPGOGLEWIGYI
NPGSAYTNYNQKFNDKATLTADKSSSTASMQLSSLTSEDSAVYYCARLATYY
DNDGYAMDYWGQGTSVTVSS
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Mucleic acid sequence (SEQ 1D NO: 206):

CAGGTCCAGCTOCAGCAGTCTGGGOCTGAACTGGCAAGACCTGOTGCOTO
AGTGAAGATGTCCTGCAAGGCTTCTGGCTACACCTTTACTAGCAACACGA
TGCACTGGOTAAAACAGAGGCCTGGACAGGGTCTGGAATGGATTGGATAC
ATTAATCCTOGGCAGTOCTTATACTAACTACAATCAGAAGTTCAATGACAA
GGCCACATTGACTOCAGACAAGTCCTCCAGCACAGCCTCCATGCAACTGA
GCAGCCTGACATCTGAGGACTCTGCAGTCTATTACTGTGCAAGACTCGEG
ACCTACTATGATAACGACGGATATGCTATGGACTATTGGGGTCAAGGAAC
CTCAGTCACCGTICTCCTICA

[600230] 173B1CI-VL)
Amino acid sequence (SEQ 1D NO: 120}

DIOMTOSTSSESASLGDRVTISCRASQDISNYLNWYQOKPDGTVELLIYYTSK
LHSGVPSRFSGSGSGTDFSLTITNLEQEDFATYFCQOGHTLPWTFGGGTKLEIK

Nucleic acid sequence (SEQ 1D NO: 287

GACATCCAGATCGACACAGTCTACATCCTCCCTGTCTGLCTCTCTGGGAGAC
AGAGTCACCATCAGTTGCAGGGCAAGTCAGGACATTAGTAATTATTTAAA
CTOGTATCAGCAGAAACCAGATGOAACTGTTAAACTCCTGATCTACTACA
CATCAAAATTACACTCAGGAGTCCCATCAAGOTTCAGTGGCAGTGEGTCT
GGAACAGATTTTTCTCTCACCATTACCAACCTGGAGCAAGAAGATTTTGCC
ACTTACTTTTGCCAACAGGGTCATACGCTTCCOGTGGACGTTCGLTGGAGGC
ACCAAACTGGAGATCAAA

[600231] 173B1CH-VL2)

Amino acid sequence (SEQ 1D NO: 221
DIOMTOTTSSLSASLGDRVTISCRASQDISNYLNWYQOKPDGTVKLLIYYTSK
LHSGVPSRFSGSGSGTDRSLTITNLEGEDFATYFCQQGHTLPWTHFGGGTKLEIK
Nucleic acid sequence (SEQ 1D NG: 208):
GATATCCAGATGACACAGACTACATCCTCCCTGTICTGLCTCTCTGGGAGAL
AGAGTCACCATCAGTTGCAGGGCAAGTCAGGACATTAGTAATTATTTAAA
CTGOGTATCAGCAGAAACCAGATGGAACTOGTTAAACTCCTGATCTACTACA
CATCAAAATTACACTCAGGAGTCCCATCAAGGTTCAGTGGCAGTGGGTCT
GOAACAGATTTTTCTCTCACCATTACCAACCTGGAGCAAGAAGATTTTGCC
ACTTACTTTTGCCAACAGGGTCATACGCTTCCGTGGACGTTCGGTGGAGGC
ACCAAACTGGAGATCAAA

[600232] 107D1GEL-VH
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Amino acid sequence (SEQ ID NO: 122}

EVQLOQSGTGLVKPGTSVKLSCKASGY SFTSYWITWVEQRPGQGLEWIGDIS
PAGGGRNYNERFEKNKATLTVDASSSTAYMOQLSSLTSEDSAVYYCVRGDSTY
DLDYWGQGTTLTVSS

Nucieic acid sequence (SEQ 1D NG 228)

GAGGTTCAGCTGCAGCAGTCTGGGACTGGACTTGTGAAGCCTGGGACTTC
AGTGAAGTTGTCCTGCAAGGCTTCTGGCTACAGCTTCACCAGCTACTGGAT
AACCTGGGTGAAACAGAGGCCTGGACAAGGCCTTGAGTGGATTGGAGAT
ATTTCTCCTGCTGGTGGTGGTCGTAACTACAATGAGAGATTCAAGAACAA
GGUCACACTGACTGTAGACGCATCCTCCAGCACAGCCTACATGCAGCTCA
GCAGCCTGACATCTGAGGACTCTGCGGTCTATTACTGTGTAAGAGGTGAT
AGTACGGTAGACTTAGACTACTGGGGCCAAGGCACCACTCTCACAGTCTC
CTCA

[600233] 107DIOEI1-VL

Amino acid sequence (SEQ 1D NO: 124y

DIVMTOAAPSVPVTPGESYSISCRSSKSLLHSNGNTYLYWFLQRPGQSPOQLLEY
RVENLASGVPDRESGSGSGTAFTLRISRVEAEDVGVY YCMOHLEYPYTFGGG
TRLEIK

Nucleic acid sequence (SEQ ID NO: 229):
CGATATTGTOATGACTCAGOCTGCACCCTCTOTACCTGTCACTCCTGGAGAG
TCAGTATCCATCTCCTGCAGGTCTAGTAAGAGTCTCCTGCATAGTAATGGC
AACACTTACTTIGTATTGGTTCCTGCAGAGOGCCAGGCCAGTCTCCTCAGCTC
CTGATATATCGGGTGTCCAACCTTGCCTCAGGAGTCCCAGACAGGTTCAG
TGGCAGTGGGTCAGGGACTGCTTTCACACTGAGAATCAGTAGAGTGGAGG
CTGAGGATGTGGGTGTTTATTACTGTATGCAACATCTAGAATATCCGTACA
COTTCGGAGGGGGGACCAAGUTGGAAATAAAA

[660234] 109G 10A6-VH

Amino acid sequence (SEQ 1D NO: 132):
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EVLLQOQSGPELVKPGASVKIPCKASGYGFTDYNMDWIKQSHGKSEEWIGDIN
PHNGDTIYNOKFKGKAKLTVDKSSTTAYMELRSLASEDTAVYYCARRGAYY
YOSSHYALDEWGQGTSVTVSS

Nucleic acid sequence (SEQ ID NG: 209):

GAGGTCOTGCTGCAACAGTCTGCACCTGAACTGGTGAAGCCTGGOGUTTC
AGTGAAGATACCCTGCAAGCGCTTCTGGATACGGATTCACTGACTACAACA
TGGACTGGATAAAACAGAGCCATGGAAAGAGCCTTGAGTGGATTGGAGA
TATTAATCCTCACAATGGTGATACTATCTACAACCAGAAGTTICAAGGGCA
AGGUCAAATTGACTGTAGACAAGTCCTCCACCACTGUCTACATGGAACTC
CGCAGCCTGGCATCTGAGGACACCGCAGTCTATTACTGTGCAAGGAGGGE
GGCATATTACTACGGTAGTAGCCACTATGCTCTGGACTTCTGGGGTCAAG
GAACCTCAGTCACCGTCTCCTCA

[600235] 109G16AG-VL
Amino acid sequence (SEQ ID NO: 134

DIOMTQTTSSLSASLGDRVTISCRASODITNYENWYQOQKPDGTVELLIYYTSR
LESGVPSRFSGSGSGTDYSLTISNLKREDIATYFCQOOGNTLPWTFGGGTKLEIK

Nucleic acid sequence (SEQ ID NG: 21¢0):

GATATCCAGATGACACAGACTACATCCTCCCTGTICTGCCTCTCTGGGAGALC
AGAGTCACCATCAGTTGCAGGGCAAGTCAGGACATTACCAATTATTITAAA
CTGGTATCAGCAGAAACCAGATOGGAACTOTTAAACTCCTGATCTACTACA
CATCAAGATTATTCTCAGGAGTCCCATCAAGGTTCAGTGGCAGTGGETOT
GOAACAGATTATTCTCTCACCATTAGCAACCTGAAACGAGAAGATATTGC
CACTTACTTTTGCCAACAGGGTAATACGCTTCCGTGGACGTTCGGTGGAG
GCACCAAGCTGGAAATCAAA

1600236 94G12D1L-VH
Aming acid sequence (SEQ IB NO: 141}

EVQLOQQOSGPELVKPGASVKISCKASGYLFTGYYMNWVEKQSPEKSLEWIGEIN
PNKGDSNLNGNFKAKATLTVDKSSSTAYMOFKSLTFEDSAVYFCVRRDYGTS
LDHWGQGTTLTVSS

NMucleic acid sequence (SEQ 1D NO: 21y

GAGGTTCAGCTGCAGCAGTCTGGACCTGAGCTGGTGAAGCCTGGGGCTTC
AGTOGAAGATATCCTGCAAGOGCCTCTGOGTTACTTATTCACTGGCTACTACAT
GAACTGGGTOAAACAAAGTCCTGAAAAGAGTCTTGAGTGGATTGGAGAG
ATTAATCCTAACAAAGGTGATAGTAATCTCAACCAGAATTTCAAGGCCAA
GGCCACATTCACTOTTGACAAATCCTCCAGCACAGCCTACATGCAGTTCA
AGAGCCTGACATTTGAGGACTCTGCAGTCTATTTCTGTGTAAGAAGGGAC
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TACGGCACTAGTCTTGACCACTGGGGCCAAGGCACGACTCTCACAGTCTEC
CTCA

[600237] 94G12D11-VL
Amino acid sequence (SEQ 1D NO: 143):

DVQITOSPSYLATSPGETITINCRASKSISKYLAWYQEKPGKTKKLLIYSGSTL
HTAIPSRFSGRGFGTDFTLTISSLEPEDFAMY YCQQHNEYPITFGGGTKLELK

Nucleic acid sequence {(SEQ 1D NO: 212y

GATGTCCAGATAACCCAGTCTCCATCTTATCTTGCTACATCTCCTGGAGAA
ACCATTACTATTAATTGCAGGGCAAGTAAGAGTATTAGCAAATATTTAGC
CTOGTATCAAGAGAAACCTGGGAAAACTAAGAAGOTICTTATCTACTCTG
GATCCACTTTGCATACTCGCAATTCCATCAAGGTTCAGTGGCCOGTGGATTTG
GTACAGATTTCACTCTCACCATCAGTAGCCTGGAGCCTGAAGATTTTGCAA
TGTATTACTGTCAACAGCATAATGAATACCCAATCACATTCGGTGGTGGE
ACCAAGCTGGAGCTGAAA

[000238] 92F5BE-VH
Amino acid sequence (SEQ 1D NO: 1461

EVOLOOSGPELVKPGASVKISCKATGYLFTGY YMINWVKQSPEKSLEWIGEIN
PNTGDTNNNOQKFKAKATMTYVDRSSSTAYMQLKSLTSEDSAVYYCVRRDYGT
SLBDYWGOQGTTLTVSS

Nucleic acid sequence {(SEQ 1D NG: 213):

GAGGTCCAGCTGCAGCAGTCTGGACCTGAGTTGOTGAAGUCTGGGHGCTTC
AGTGAAGATATCCTGCAAGGCTACTGOTTACTTATTICACTGGCTACTACAT
GAACTOGGOTGAAGCAAAGTCCTGAAAAGAGCCTTGAGTGGATTGGAGAG
ATCAATCCTAACACTGOTGATACTAACAACAACCAGAAGTTCAAGGCCAA
GOCCACAATGACTOTTGACAGATCOTCCAGTACAGCCTACATGCAGCTCA
AGAGCCTGACATCTGAGGACTCTGCAGTCTATTATTGTGTAAGAAGGGAC
TACGOTACTAGCCTTGACTACTGGOGGCCAAGGCACCACTCTCACAGTCTC
CTCA

[600239] 92F5B8-VL
Amine acid sequence (SEQ ID NO: 148):

DVOITQSPSYLAASPGETITINCRASKSINKY LAWY QERKPGK TNKLLIHSGSTL
HSGIPSRESGSRSGTDFTLTISNLEPEDFAMY YCOQHNEYPLTFGAGTKLELK

Nucleic acid sequence (SEQ ID NO: 214):
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GATGTCCAGATAACCCAGTCTCCATCTTATCTTGCTGCATCTCCTGGAGAA
ACCATTACTATTAATTGCAGGGCAAGTAAGAGTATTAACAAATATTTAGC
CTGOTATCAAGAGAAACCTOGGGAAAACTAATAAGCTTCTTATCCACTCTG
GATCCACTTTGCACTCTGOAATTCCATCAAGGTTCAGTGGCAGTAGATCTG
GAACAGATTTCACTCTCACCATCAGTAACCTGGAGCCTGAAGATTTTGCA
ATGTATTACTGTCAACAACATAATGAATACCCGUTCACGTTCOGTOGCTIGE
GACCAAGCTGGAGCTGAAA

[600240] 185B1IE3-VH
Amino acid sequence (SE B NO: 136}

QVOLOGSGAELARPGASVKMSCKASGY TFTSNTMHWVKQRPGQGLEWIGYI
NPGSAYTNYNQKFNDKATLTADKSSSTASMOQLSSLTSEDSAVYYCARLATYY
DNDGYAMDYWGQGTSVTVSS

Mucleic acid sequence (SEQ 1D NO: 215):

CAGGTGCAGCTGCAGCAGAGCGGCGCCGAGCTGGUTAGACCCGGAGCTTC
CGTGAAGATGAGCTGCAAAGCCAGCGGUTACACATTCACATCCAACACAA
TGCACTGGOTGAAACAGAGGCCTGGCCAGGGACTOGGAGTGGATTGGGTA
CATCAACCCCGGCAGCGUCTACACCAACTACAACCAGAAATTCAATGACA
AAGCCACACTGACCGCCOACAAAAGCAGCAGCACAGCCAGCATGCAGCT
GAGCAGCCTGACCTCCOGAGGACAGCGCTGTOGTACTACTGCGUCAGALCTGG
CCACCTACTACGACAACGACGGATACGCCATGOATTACTGGGGACAGGGA
ACCAGCGTGACCGTGAGCAGC

[600241] 183BHIE3-VL
Amino acid sequence (SEQ 1D NO: 158):

ENVLTOSPAIMSASPGERKVIMTCSASSSVNYMYWYQORSSTSPKLWIYGTSK
LASGVPGRFSGSGSGNSYSLTISSMEAEDVATYYCFQGSGYPYTHFGGGTKLE]

K
Nucleic acid sequence (SEQ 1D NG: 216):

GAGAATGTGCTGACCCAGAGCCCCGCCATCATGAGTOCCAGUCCAGGAGA
GAAGGTGACAATGACATGCAGCGCCAGCAGCAGCGTGAATTACATGTACT
GOTACCAGCAGAGAAGCAGCACCAGCCCCAAGCTGTGGATCTACGGCAL
CAGCAAGCTGGCCAGCGGAGTGCCCGGCAGATTCTCCGGAAGTGGAAGC
GGAAATAGCTACAGCCTGACTATCAGCAGCATGGAGGCCGAAGATGTTGC
TACCTACTACTGCTTTCAGGGUCAGCGGCTACCCCTACACCTTCGHCGGLGG
CACCAAGUTGGAGATCAAG

[6060242] 168B1IE2-VH
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Aming acid sequence (SEQ ID NO: 164}

OQVOLKESGPGLVAPSQSLMTCTVEGESLTSYGVSWVROPPGKGLEWLGVIW

GDONTNYHSALISRLSISKDNSKSQVFLELNSLOTDDTATYYCANLYVLFAY
WGOQGTLVTIVSA

Nucieic acid sequence (SEQ ID NG: 217

CAGGTGCAGCTGAAGGAAAGCGGCCCCOGGLCTGGTOGUCCCATCTCAGAG
TCTGAGCATCACCTGCACAGTGAGCGGCTTCAGCCTGACAAGCTACGGCG
TCGAGCTGOGGTGAGACAGUCCCCCHGAAAGGGUCTGGAATGGUTOGHCGT
GATTTGOGGCGACGGCAACACAAACTACCACAGCGCCCTGATCAGCAGAC
TGAGCATCAGCAAGGACAATAGCAAGAGCCAGGTGTTCCTGAAGCTGAA
CAGCCTGCAGACCGACGACACCGCCACCTACTACTGCGCCAACCTGTACG
TGCTGTTCGCCTACTGOGOCCAGGGCACCOCTGGTGACCGTGAGCGCT

[606243] 168B11E2-VL
Amino acid sequence (SE D NO: 166}

ENVLTQSPAIMSASPGEKVTMTCSASSSVSYMHWY QOQKSSTSPKLWIYGTSK
LASGVPGRFSGSGSGNSYSLTISSMEAEDVATYYCFOQGSGYPYTFGGGTKLEL
K

Mucleic acid sequence (SEQ ID NOG: 218):

GAGAATGTOGCTGACCCAGAGUCCCGCCATCATGAGTGUCAGCCCAGGAGA
GAAGGTGACAATGACATGCAGCGCCAGCAGCAGCGTGAGTTACATGCACT
GOTACCAGCAGAAGAGCAGCACCAGCCCCAAACTGTGGATCTACGGGALC
CAGCAAGCTOGCCAGCGGAGTGCCCOGAAGATTCAGTGGCAGCGGAAGC
GGCAATAGCTACAGCCTGACTATCAGCAGCATGGAGGCCGAAGATGTTGC
TACCTACTACTOTTTTCAGGGAAGCGGCTACCCATACACCTTCGGGHGOG
GGACCAAGCTGGAAATCAAG

1600244] 188H6D3-VH
Amino acid sequence (SEQ ID NO: 174

QVOLOCPGTELVEPGASVELSCKASGYTFINYWIHWVKOQRPGQGLEWIGDI
NPTNGGTNYNEKFKTKAILTVDRSSSTAYMOVSSLTSEDSAVYYCARSGGYD
FDYWGQGTTLTVSS

Mucleic acid sequence (SEQ 1D NO: 219):

CAGGTGCAGCTGUCAGCAGCCAGGCACAGAGUTGGTGAAGCCCGGLGUCA
GCOTOGAAACTOAGCTGCAAAGCCAGCGGCTACACCTTICACAAACTACTGEG
ATTCATTGGGTGAAGCAGAGGUCTGGCCAGGGACTGGAGTGGATCGGCG
ACATTAACCCCACAAACGGAGGCACAAACTACAACGAGAAATTCAAGAC
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CAAAGCCATCCTGACCGTGGACAGAAGCAGTAGCACAGCCTACATGCAG
GTGAGCAGCCTGACCAGCGAGGACAGCGCCOTGTACTATTGCGUCAGAAG
CGOHCGGCTACGACTTCGACTACTGGGGCCAGOGGCACCACCOTGACCOGTGA
GCAGC

[600245] 188H6D3-VL
Amine acid sequence (SEQ 1D NG: 176)

DVVMTQTPLTLSVTIGOQPASISCKSSOSLEDSDGKTYLNWLLORPGQSPKRLE
YLVSKLDSGVPDRFTGSGSGTDRTLKISRVEAEDLGYVYYCWOQGTYFPLTFGA
GTKLELK

Nucleic acid sequence (SEQ ID NG: 22¢):

GACGTGGTOATGACCCAGACCCCCCTGACACTGAGCGTGACCATCGGACA
GCCCGCCAGCATCAGCTGCAAGAGCAGCCAGAGCCTGCTGGACAGCGAC
GOAAAAACATATCTGAATTOGGCTGCTGCAGAGGCCTGGCCAGAGCCCCAA
AAGACTGATCTACCTGGTGAGUCAAGCTGOACAGCGGGUTGCCCGACAGAT
TCACCGCGCAGCGGAAGCGGCACCCACTTCACCCTGAAGATCTCCAGAGTG
GAAGCCGAGGACCTOGOCGTGTACTACTGCTGGCAGGGAACCTACTTCCC
CCTGACCTTTGGAGCCGGCACCAAGCTGGAACTGAAG

[600246] CDRs are known to be responsible for antigen binding, however, it has been
found that not all of the 6 CDRs are indispensable or unchangeable. In other words, it
is possible to replace or change or modify one or more CDRs in anti-CD24 antibody
33ETEL2, 7T1A4F12, 56 ATE3, SBFI0-1F6, 73HS-1G2, 110D4G4, 81A1FS, 100F2E3,
T11F3AZ, RIATALG 107DI0OD1L, 101HOGOAZ, 173BICE, 107TDICELL, 109GI0AG,
941211, 92F5BE, 183B11E3, 168B11E2 or 188HED3, yet substantially retain the

specific binding affinity to CH24.

[606247] In certain embodiments, the anti-CD24 antibodies and the antigen-binding
fragments provided herein comprise a heavy chain CDR3 sequence of one of the anti-
CI24 antibodies 33E7E12, 7T1A4F12, 56A7E3, 58F10-1F6, T3HS-1G2, 110D4G4,
QIATFE, TOOFZE3, 11IF3AZ, BIATAI0 107D10D 1, 101THOGOAZ, 173BILT,
107310E11, 109GI0AS, 94G12D11, 92FSB8, 185B1IE3, 168BIIE2 or 188HGD3.
In certain embodiments, the anti-CD24 antibodies and the antigen-binding fragments
provided herein comprise a heavy chain CIDR3 sequence selected from the group

consisting of SEQ ID NOs: 1,3, 5,7, 9, 1, 14, 16, 17, 18, 19, 21, 23, 25, 27, 28, 30,

i
Y
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32,34, 36, 38, 40, 42, 44, 46, 48, 97, 104, 105, 106, 113, 114, 115, 126, 127, 128, 136,
137, 150, 151, 152, 160, 161, 162, 168, 169 170, 222, 223 and 224. Heavy chain
CDR3 regious are Jocated at the center of the antigen-binding site, and therefore are
believed to make the most contact with antigen and provide the most free energy to
the affinity of antibody to antigen. It is also believed that the heavy chain CDR3 is by
far the most diverse CDR of the antigen-binding site in terms of length, arino acid
composition and conformation by multiple diversification mechanisms {(Tonegawa S.
most antibody specificities (Xu JL, Davis MM, Immunity. 13:37-45) as well as

desirable antigen-binding affinity {(Schier R, etc. J Mol Biol. 263:551-67).

800248 In certain embodiments, the antibodies and/or antigen-binding fragments
thereof provided herein comprise suitable framework region (FR) sequences, as long
as the autibodies and/or antigen-binding fragments thereof can specifically bind to
CD24. The CDR sequences provided in Table 1 are obtained from mouse antibodies,
but they can be grafted to any suitable FR sequences of any suitable species such as
mouse, human, rat, rabbit, among others, using suitable methods known in the art

such as recombinant techniques.

[660249] In certain ervbodirvents, the antibodies and/or antigev-binding fragmenis
thereof provided herein are humanized. A humanized antibody or antigen-binding
fragment is desirable in its reduced immunogenicity in human A humanized
antibody is chimeric in its variable regions, as non-human CDR sequences are grafted
to human or substantially human FR sequences. Humanization of an antibody or
antigen-binding fragment can be essentiaily performed by substituting the non-human
{such as murine) CDR geoves for the corresponding human CDR geoes in a huran
immunoglobulin gene (see, for example, Jones et al. {1986) Nature 321:522-525;
Riechmann et al. (1988} Nature 332:323-327; Verhoeyen et al (1988) Science

239:1534-15306).

[80025¢] Suitable human heavy chain and light chain variable domains can be
selected to achieve this purpose using methods known in the art. In an iflustrative
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example, “best-fit” approach can be used, where a non-human {e.g. rodent) antibody
vartable domain sequence is screened or BLASTed against a database of known
human variable domain sequences, and the human sequence closest o the non-hurnan
query sequence is identified and used as the human scaffold for grafting the non-
human CDR sequences (see, for example, Sims et al, {1993} J. Immunol. 151:2296;
Chothia et al. (1987) 1. Mot. Biol 196:901). Alternatively, a framework derived from
the consensus sequence of ali human antibodies may be used for the grafting of the
non-human CDRs (see, for example, Carter et al. (1992} Proc. Natl. Acad. Sci. USA,
89:4285; Presta et al. (1993 J Immunol [ 151:2623). In certain embodiments, the
humanized antibodies or antigen-binding fragments provided herein are composed of
substantially all human sequences except for the CDR sequences which are non-
homan. In some embodiments, the variable region FRs, and constant regions if
present, are entirely or substantially from human immunoglobulin sequences. The
human FR sequences and human constant region sequences may be derived different
human mmmunoglobulin genes, for exarmple, FR sequences derived from one human

antibody and constant region from another human antibody.

[800251] The present disclosure also provides anti-CD24 antibodies and antigen-
binding fragments thereof comprising one of more {eg 1, 2, 3, 4, 5, or 6) CDR
sequences of an humanized anti-CD24 antibody STAIFS-VHII/VL1L, 81ATFE-
VH2I/VL11, SIAIFS-VH3I/VL11, S1AIFS-VHIV/VL21, SIAIFS-VHII/VL2I,
STAIF8-VH31/VL21, 81AIFS-VHI1/VL31, 8IAIF8-VH21/VL31, BlAIFS-
VH3/VL3L, 81IATFS-VHIT/VLAL, QIAIFS-VHIU/VL4L or 81ATFS-VH3/VLA4L,
or 10THOGOAZ-mVH/mVL-V1,  101H9GOA2-mVH/mVL-VZ, 101HOGSAZ-
mVH/mVE-V3, 10TH9GOAZ-mVH/mVE-V4, 10THOGOAZ-mVH/mVL-VS,
I0THOGOAZ-hVHI/RVLE,  101HSGSAZ-hVHV/AVLZ,  10IHOGRAZ-BVHUBVLS,
10THSGOAZ-hVHI/hVL4, 101HOGYAZ-hVH2/AVLL, 10IHOGOAZ2-hVH2/BVLZ,
101HOGSAZ-hVH2Z/hVL3, 101HOGOAZ-hVH2/AhVE4, 101HOGYA2-hVH3/RVLY,
10THOGOA2-hVHI/WVLZ,  10THSGOAZ-hVH3/AVL3, 10THOGOAZ-hVH3/MVLA,
O1HOGOAZ-hVHA/LVLE,  101HO9GOA2-hVH4/hVL2, 101H9G9A2Z-hVH4/hVL3,
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10THOGOA2-hVH4/hVL4, 101HOGSAZ-hVHS/hVLY, 101H9GOA2-hVHS/hVL2,
FOTHOGYAZ-BVHS/AVL3 or 101HOGOA2-hVHS/EVLA4.

[600252] “S1AIFR-VHII/VLI1” as used herein refers to a humanized antibody based
on 81 ATFB mouse/chimeric that comprises a heavy chain variable region of SEG ID

NO: 177, and a light chain variable region of SEQ 1D NG: 180,

1006253] “81ATFS-VH21/VL11” as used herein refers to a humanized antibody based
on 81A1F8 mouse/chimeric that comprises a heavy chain variable region of SEQ} ID

NQ: 178, and a light chain variable region of SEQ 1D NO: 180,

600254 “81ATF8-VH31/VL.11” as used herein refers to a humanized antibody based
on 81ATFS mwouse/chimeric that comprises a heavy chain variable region of SEQ 1D

NO: 179, and a light chain variable region of SEQ ID NO: 180

[800255] “81ATFR-VHI1/VL21” as used herein refers to a humanized antibody based
on B1ATF8 mouse/chimeric that comprises a heavy chain variable region of SEQ ID

NO: 177, and a light chain variable region of SEQ 1D NG: 181

[000256] “RTATFS-VH21/VL21” as used herein refers to a humanized antibody based
on 81A1F8 mouse/chimeric that comprises a heavy chain variable region of SEQ ID

NO: 178, and a light chain variable region of SEQ ID NO: 181
[000237] “SLATFR-VH31/VL21” as used herein refers to a humanized antibody based

on 81A1F8 mouse/chimeric that comprises a heavy chain variable region of SEG D

WNO: 179, and a light chain variable region of SEQ I3 NG: 181

[000258] “81ATF8-VH11/VL31” as used herein refers to a humanized antibody based
on B1ATFR mouse/chimeric that comprises a heavy chain variable region of SEQ ID

N 177, and a light chain variable region of SEQ 1D NO: 182

[600259] “81AIF8-VH21/VL31” as used herein refers to a humanized antibody based
on 81ATF8 mouse/chimeric that comprises a heavy chain variable region of SEQ D

NO: 178, and a light chain variable region of SEQ 1D NG 182.
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[80026¢] “81ATF8-VH31/VL31” as used herein refers to a humanized antibody based
on 81 A1FR mouse/chimeric that comprises a heavy chain variable region of SEQ ID

N@: 179, and a light chain variable region of SEQ 1D NO: 182,

[600261] “S1ATF8-VHIT/VL41” as used herein refers to a humanized antibody based
on 81ATF8 mouse/chimeric that comprises a heavy chain variable region of 8EQ 1D

NG: 177, and a light chain variable region of SEQ ID NO: 183

[006262] “S1ATFR-VHZ21/VLA41” as used herein refers to a humanized antibody based
on B1ATF8 mouse/chimeric that comprises a heavy chain variable region of SEQ 1D

NO: 178, and a light chain variable region of SEQ 1D NO: 183

[800263] “81ATFS-VH31/VL41” as used herein refers to a humanized antibody based
on 81ATF8 mouse/chimeric that comprises a heavy chain variable region of SEQ ID

NO: 179, and a light chain variable region of SEQ 1D NO: 183,

[600264] “101HOGOAZ-mVH/mVL-V1” as used herein refers to a humanized
antibody based on 101H2G9A2 mouse/chimeric that comprises a heavy chain variable

region of SEQ D NO: 189, and a light chain variable region of SEQ ID NO: 195,

[800265] “101HOGOA2-mVH/mVL-V2” as used herein refers to a humanized
antibody based on 101HOGYA2 mouse/chimeric that comprises a heavy chain variable

region of SE( HD NO: 189, and a light chain variable region of SEQ ID NG 196

[600266] “101HOGOAZ-myVH/MVL-V3” as used herein refers to a humanized
antibody based on 101HOGYAZ mouse/chimeric that comprises a heavy chain variable

region of SEQ ID NO: 189, and a light chain variable region of SEQ ID NO: 197,

[800267] “10THOGOA2-mVH/mVL-V4” a5 used herein refers to a humanized
antibody based on 101TH9G9A2 mouse/chimeric that comprises a heavy chain variable

region of SEQ 1D NO: 189, and a light chain variable region of SEQ 1D NO: 198

[606263] “10THOGOAZ-mVH/MVL-VS” as used herein refers to a humanized
antibody based on 101HOGSAZ mouse/chimeric that comprises a heavy chain variable

region of SEQ D NO: 189, and a light chain variable region of SEQ ID NG: 199
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[800269] “10THOGOAZ-hVHI/hVLY” as used herein refers to a humanized antibody
based on 101H9G9AZ mouse/chimeric that comprises a heavy chain variable region

of SEQ 1D NO: 190, and a light chain variable region of SEQ 1D NO: 200,

[600270] “101HOGOAZ-hVHI/BVLY” as used herein refers t0 a humanized antibody
based on 101HO9GYA2 mouse/chimeric that comprises 2 heavy chain variable region

of SEQ 1D NO: 190, and a Light chain variable region of SEQ 1D NO: 201,

[800271] “10THOGOAZ-hVHI/WVL3” as used herein refers to a humanized antibody
based on 101H9GYAZ mouse/chimeric that comprises a heavy chain variable region
of SEQ ID NG: 190, and a Hght chain variable region of SEQ ID NG: 202,

[800272] “101HOGRAZ-hVHI/BVLA” as used herein refers to a humanized antibody
based on 10THOGYAZ mouse/chimeric that comprises a heavy chain variable region
of SEQ ID NO: 190, and a light chain variable region of SEQ [ NO: 203,

[800273] “101HOGOAZ-hVH2/hVLT” as used herein refers to a humanized antibody

based on 101H9GOA2 mouse/chimeric that comprises a heavy chain variable region

of SEQ 1D NG: 191, and a light chain variable region of SEQ I NO: 200,

1800274] “101HOGYA2-hVH2/hVL2” as used herein refers to a humanized antibody
based on 101HOG9AZ mouse/chimeric that comprises a heavy chain variable region
of SEQ ID NG 191, and a light chain variable region of SEQ 1D NO: 201,

[600275] “101HOGOAZ-bVHZ/BVL3™ as used herein refers to a humanized antibody

based on 101HOGYA2 mouse/chimeric that comprises a heavy chain variable region

of SEQ D NO: 191, and a Hght chain variable region of SEQ 1D NO: 202,

[800276] “10THOGOA2-hVH2Z/MVLA” as used herein refers to a humanized antibody
based on 101H9G9A2 mouse/chimeric that comprises a heavy chain variable region
of SEQ ID NG: 191, and a light chain variable region of SEQ 1D NO: 203,

[600277] “101HOGPAZ-BVHI/BVLY” as used heremn refers t0 a humanized antibody
based on 101HOGYAZ mouse/chimeric that comprises a heavy chain variable region

of SEQ ID NO: 192, and a lght chain variable region of SEQ 1D NO: 200.
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[800278] “101THOGOAZ-hVH3/hVL2” as used herein refers to a humanized antibody
based on 101H9G9AZ mouse/chimeric that comprises a heavy chain variable region

of SEQ ID NO: 192, and a light chain variable region of SEQ 1D NO: 201,

[600278] “101HOGOAZ-hVH3/BVL3” as used herein refers 10 a humanized antibody
based on 101HO9GYA2 mouse/chimeric that comprises a heavy chain variable region

of SEQ 1D NO: 192, and a Light chain variable region of SE{ 1D NO: 202,

[B0028¢] “10THOGOAZ-hVH3/MVLA” as used herein refers to a humanized antibody
based on 101H9GYAZ mouse/chimeric that comprises a heavy chain variable region
of SEQ ID NG: 192, and a Hght chain variable region of SEQ ID NG: 203,

[800281] “101HOGPAZ-hVHA/RVLY” as used herein refers to a humanized antibody
based on 10THOGYAZ mouse/chimeric that comprises a heavy chain variable region
of SEQ ID NO: 193, and a light chain variable region of SEQ 1D NO: 200,

[600282] “101HOGOAZ-hVH4A/hVL2” as used herein refers to a humanized antibody
based on 101H9GOA2 mouse/chimeric that comprises a heavy chain variable region

of SEQ 1D NG: 193, and a light chain variable region of SEQ 1D NO: 201,

[800283] “101HOGPA2-hVH4/hVL3” as used herein refers to a humanized antibody
based on 101HOG9AZ mouse/chimeric that comprises a heavy chain variable region
of SEQ ID NG 193, and a light chain variable region of SEQ 1D NO: 202,

[600284] “101HOGOAZ-BVH4/BVLA4” as used herein refers t0 a humanized antibody

based on 101HOGYA2 mouse/chimeric that comprises a heavy chain variable region

of SEQ 1D NO: 193, and a Hght chain variable region of SEQ 1D NO: 203,

[B00285] “10THOGOAZ-hVHS/MVLY” as used herein refers to a humanized antibody
based on 10THSGSAZ mouse/chimeric that comprises a heavy chain variable region
of SEQ ID NG: 194, and a light chain variable region of SEQ ID NO: 200,

[600286] “101HOGPAZ-BVHS/BVL2” as used herein refers to a humanized antibody
based on 101HOGYAZ mouse/chimeric that comprises a heavy chain variable region

of SEQ ID NO: 194, and a light chain variable region of SEQ ID NO: 201.
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[800287] “10THOGOAZ-hVHS/hVL3” as used herein refers to a humanized antibody
based on 101H9G9AZ mouse/chimeric that comprises a heavy chain variable region

of SEQ ID NO: 194, and a light chain variable region of SEQ 1D NO: 202,

[600288] “101HOGOAZ-hVHS/BVLA” as used herein refers 10 a humanized antibody
based on 101HO9GYA2 mouse/chimeric that comprises a heavy chain variable region

of SEQ 1D NO: 194, and a Light chain variable region of SEQ 1D NO: 203,

[800289] Table 2 shows the CDR sequences of these 37 humanized anti-CD24
avtibodies according to IMGT nurmbering. The heavy chain and light chain variable

region sequences are also provided below.

[000296] Table 2.

Antibedy 1D CDR1 CDR2 CDR3
SIAIFS-VHII/VLIL SEQID NO: 25 | SEQ IDNO: 30 | SEQ ID NO: 28
$1ATFS-VH2I/VL11
STATFS-VHIUVLIL PN

1¥8-¥ L VH | oo EINPNTGDTNN I
STATFS-VHII/VL2L GYYMN NOKFKA RDYGTSL

81A1FS-VH2I/VL2Y
S1AIFS-VHI/VL2E

S1A1FS-VHI/VL31 SEQ IDNQO: 29 SEQID NO: 22 SEQ ID NG: 31
81AIFE-VH2U/VL31

BTATFE-VH31/VE3L YL - o
SIA1F8-VHII/VL4 RASKSINKYLA | SGSTLQS QOHNEYPIT

81AIF8-VH21/VL4E
81A1FS-VH31/VL41

QE N i 2105 | SE 106
U ——— SEQIDNQO: 104 | SEQIDNG: 103 | SEGIDNGO: 1

V1 VR hyvrrrsyw IYPSDSKT i}%}f;’(’v’ YAYA
TEOY Ny 1R/ N . Q Q Yy
IHIGOAZ-mVE/mVL- | %}Es(isg;c%é;i SEQIDNO: 108 | SEQID NO: 37
Vi ' Y‘ g U GAR ONDHSYPYT
HOTHIGIAZ MV IV | (o SEGQID NGO 104 | SEQ D NO 105 2};?{ gz} E;J? x}?g{;
V2 DYTFTSYW TYPSDSKT '-[wmf i
NO: i85 | SEQ -108 | SEQ D NO: 37
IOTHIGOAZIVIVE. | o ?Xz?;]rjz&g 5 SEQ D NOG: 108 | SEQ ID NQ: 37
V2 i ]\3&;’ ANAMIRN GAR ONDHSYPYT
I0THIGOAZIVERVE: | SEQIDNO: 104 | SEQ ID NO: 105 ii*{?{ 23% I‘\({gzﬁ\i‘gz
V3 DYTFTSYW [YPSDSKT MDY o
SEQIDWNO: 186 | SEQ ID NO: 108 | SEQ 1D NO: 37
, : -
VL $5LL SSGNQDN | ~ag ONDHSYPYT
NO: 104 | SEQ 105 | SEQ D NO: |
1GIHOGOAZ-mVIImVL- | SEQ I NO: 104 | SEQTD NO: 105 Z“;;gzﬁj? Aj‘?i
V4 DYTFTSYW [YPSDSKT MDY o

1IPIHGRAZ-mYVH/mVE- | VL [ SEQIDNO: 187 | SEQIDNO: 108 | SEQID NO: 37
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V4 QSLLYSGNGQDN

v GAR ONDHSYPYT

EA TR NG T ; TTRTTE X
10THSGSAZ-mVH/m Vi v SEQIDNOG: 104 | SEQIDNO: 105 Zi(éé[él‘jgs;)i
\E DYTFTSYW IYPSDSKT MDY TR

SEQIDNQO: 188 | SEQIDNO: 108 | SEQ ID NO: 37

HOGSA-mVE/ mY L~
IBTHSGRAZ-mYVH/imVL VL | OSLLASGNODN

Vs N GAR ONDHSYPYT
TOTHOCIA T RVHI/BY LI SEQ D NO. 104 | SEQ D NG 105 | SEQ D NO. 106
101 HOGOAZ-HVHI/RVL2

101HOGOAZ-HVHI/RVLE

10THOGOAZ-RVHI/EVLA

10THOGIAZ-RVEYRVEL | VH | B ARRGGYYAYA
16THSGOALRVHZ/RVLY DYTFTSYW IYPSDSET MDY

101 HOGOA2-RVH2/BVL3
101 HOGSAZ-RVH2/BVLA
161 H9GYA2-hVHIRVLI
I01HIGOAZ-RVHIRVL SEQIDNO: 107 | SEQIDNO: 108 | SEQ ID NO: 37
161 HOGIAZ-hVHI/BVL3
161 HOGIA2-hVHI/BVLY
IB1HOGOAZ-BYHA/RVLE
181 HOGOAZ-hVHA/BVL2
18THOGIAZ-RVHABYL3 | VL | OSLLNSGNQDN | .
161HIGIAZ-hVHA/RVLA % GAR
101 HOGOAZ-RVHS/RVLI
101 HOGOAZ-hVHS/BVL2
161 HOGIAZ-RVHS/BVL3
161HIGYAZ-hVHS/RVLA

ONDHSYPYT

[600291] Heavy or lHght chain variable region sequences of these humanized
antibodies are provided below.

[800292] SIAIFS-VHI1/VLI1L

VH Amino acid sequence (SEQ ID NG: 177)
QVOLVOSGAEVEKKPGASVRKVSCKASGYLFTGYYMNWVRGAPGQGLEWMG
EINPNTGDTNNNQKFKARVTMTVDRSISTAYMELSRLRSDDTAVYYCVRRD
YGTSLDYWGOGTLVTVSS

VL Amino acid sequence (SEQ ID NO: 18¢):

DVOITQSPSSLSASVOGDRVTITCRASKSINKYLAWYQOKPGRAPKLLIHSGSTL
QSGVPSRFSGSRSGTDFTLTISSLOPEDFATYYCQOHNEYPITFGOQGTKLEIK

[600293] 81AIFS-VHZI/VLAL

VH Amino acid sequence (SEQ 1D NG: 178y

QVOLVOSGAEVKKPOASVEKVSCKASGYLFTGY YMNWVROAPGOGLEWMG
EINPNTGEDTNNNOKFKARVIMTYDRSTSTAYMELSSLRSEDTAVYYCVRRD
YOTSLDYWGQGTLVTVSS
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VL Amino acid sequence (SEQ ID NO: 180}

DVOITQSPSSLSASVOGDRVTITCRASKSINKY LAWY QOQKPGRAPKLLIHSGSTL
OSGVPSRFSGSRSGTDFTLTISSLOPEDFATYYCQOHNEYPITFGOGTKLEIK

[600294] BIAIFS-VH3I/VLIL

VH Amine acid sequence (SEQ 1D NG: 178y

QVQLVQSGAEVKKPGASVKVSCKASGYLFTGY YMNWVYRQAPGQRLEWMG
EINPNTGEOTNNNOQKFRARVTITVDBRSASTAYMELSSLRSEDTAVYYCOVRRDY
GTSLDYWGOQGTLVTVSS

VL Amine acid sequence {(SEQ ID NO: 186):

DVQITOSPSSLSASVGDRVTITCRASKSINKYLAWYQQKPGKAPKLLIHSGSTL
QSGVPSRFSGSRSGTDFTLTISSLOPEDFATY YCOQHNEYPITFGQGTKLEIK

[000295] BIAIFS-VHIT/VL2Y

VH Amino acid sequence (SEQ ID NO: 177)

OQVOLVOSGAEVEKKPGASVKVSCKASGYLFTGYYMNWYRQAPGQGLEWMG
EINPNTGDTNNNQKFKARVTMTIVDRSISTAYMELSRLRSDDTAVYYCOVRRD
YOTSLDYWGOGTLVTVSS

Vi Amino acid sequence (SEQ D NO: 181k

DVOITQSPSFLSASVGDRVTITCRASKSINKY LAWY QOKPGRAPKLLIHSGSTL
QSGVPSRFSGSRSGTEFTLTISSLQPEDFATY YCQOQHNEYPITFGOGTKLEIK

[600296] 81ATFE-VH21/VL2Y

VH Amino acid sequence (SEQ ID NO: 178y
OVOLVOSGAEVKKPGASVEKVSCKASGYLFTGY YMNWVRQAPGQGLEWMG
EINPNTGDTNNNQKFKARVIMTVDRSTSTAYMELSSLRSEDTAVYYCVRRD
YGTSLDYWGQGTLVTVSS

YL Amino acid sequence (SEQ ID NO: 181y

DVOITOSPSFLSASVGDRVTITCRASKSINKYLAWYQORKPGKAPKLLIHSGSTL
QSGVPSRFSGSRSGTEFTLTISSLOPEDFATYYCOOQHNEYPITFGOGTKLEIK

[606297] BLAIFS-VH31/VLIL

YVH Amino acid sequence (SEQ 1D NO: 179
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QVOLVOSGAEVKKPOASVEKVSCKASGYLFTGY YMNWVRQOAPGORLEWMG
EINPNTGETNNNOKFKARVTITVDRSASTAYMELSSERSEDTAVYYCVRRDY
GTSLDYWGQOQGTLVTVSS

VL Amine acid sequence (SEQ 1D NO: 181):

DVQITQSPSFLSASVGDRVTITCRASKSINKY LAWY QORKPGKAPKLLIHSGSTL
QSGVPSRESGSRSGTEFTLTISSLOPEDFATYYCOQOQHNEYPITFGOGTKLEIK

1000298] STATFS-VHIT/VL3L
VH Amino acid sequence (SEQ ID NO: 177)

OQVOLVOSGAEVEKPGASVKVSCKASGYLFTGYYMNWYROQAPGQGLEWMG
EINPNTODTNNNQKFKARVTMTVDRSISTAYMELSRLRSDDTAVYYCOVRRD
YOTSLDYWGOGTLVTIVSS

VL Amino acid sequence (SEQ ID NO: 182):

DVOITQSPSSLSASVGDRVTITCRASKSINKY LAWY QOKPGKVPKLLIHSGSTL
QSGVPSRESGSRSGTDFTLTISSLOPEDFATYYCQOHNEYPITFGQGTKLEIK

[600299] BIAIFS-VHZI/VL3L

VH Amine acid sequence (SEQ 1D NG: 178y

QVOLVQSGAEVKKPGASVEKVSCKASGYLFTGY YMNWVYROAPGQGLEWMG
EINPNTGEOTNNNOQKFRARVIMTVDRSTSTAYMELSSLRSEDTAVYYCVRRD
YGTSEDYWGQGTLVTVSS

VL Amine acid sequence {(SEQ ID NO: 182):

DVQITOSPSSLSASVGDRVTITCRASKSINKYLAWYQOQRPGKVPRLLIHSGSTL
QSGVPSRESGSRSGTDFTLTISSLOPEDFATY YCOQHNEYPITFGQGTKLEIK

[000306] BIAIFS-VH3IT/VL3L

VH Amino acid sequence (SEQ ID NO: 179):

QVOLVOSGAEVEKPGASVEVSCEASGYLFTGY YMNWVRQAPGORLEWMG
EINPNTGDTNNNQKFKARVTITVDRSASTAYMELSSLRSEDTAVYYCVRRDY
GTSLDYWGQGTLVTVSS

Vi Amino acid sequence (SEQ D NO: 1821

DVOITQSPSSLSASVOGDRVTITCRASKSINKY LAWY QOKPGRVPKLLIHSGSTL
QSGVPSRFSGSRSGTDFTLTISSLOPEDFATYYCQOHNEYPITFGQGTKLEIK

(600301 SIATFS-VHIUVLAL
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VH Amine acid sequence (SEQ 1D NO: 177

OQVOLVOSGAEVKKPGASVEVSCKASGYLFTGY YMNWVROQAPGQGLEWMG
EINPNTGDTNNNOQEKFKARVIMTVDRSISTAYMELSRLRSDDTAVYYCVRRD
YGTSLDYWGQOGTLVTIVSS

YL Amino acid sequence (SEQ ID NO: 183):

DVQITOSPSTLSASVGDRVTITCRASKSINKY LAWY QOQKPGKAPKLLIHSGSTL
QSGVPSRFSGSRSGTEFTLTISSLOPDDFATY YCOQQHNEYPITFGQGTKLEIK

[B00302] B1ATFS-VHZI/VL4E
YH Amino acid sequence (SEQ ID NO: 178):

QVOLVOSGAEVEKPGASVEVSCKASGYLFTGYYMNWYRQAPGQGLEWMG
EINPNTGDTNNNOKFKARVIMTVYDRSTSTAYMELSSLRSEDTAVYYCVRRD
YGTSEDYWGOQGTLVTVSS

VL Amino acid sequence (SEQ 1D NG 183):

DVOQITQSPSTLSASVGDRVTITCRASKSINKYLAWYQQKPGKAPKILIHSGSTL
QSGVPSRESGSRSGTEFTLTISSLOQPDDFATYYCQOHNEYPITFGOGTKLEIK

[000303] STATFS-VH3IU/VLA4L

VH Amine acid sequence (SEQ ID NO: 179

OVOLVOSGAEVKKPGASVEKVSCKASGYLFTOYYMNWVROAPGORLEWMG
EINPNTGDTNNNQKFKARVTITVDRSASTAYMELSSLRSEDTAVYYCVRRDY
OTSLDYWGOGILVTVSS

VL Amino acid sequence (SEQ ID NO: 183):

DVQITOSPSTLSASVGDRVTITCRASKSINKYLAWYQOQKPGKAPKLLIHSGSTL
OSGVYPSRFSGSRSGTEFTLTISSLOPDDFATY YCQOHNEYPITFGOQGTRKLEIK

[600304] 101 H9GOAZ-mVE/mVEL-V1
YVH Amino acid sequence (SEQ 1D NO: 18%):

QVOLLQPGAELVRPGSSVKLSCKASDYTFTSYWMDWVKQRPGOGLEWIGNI
YPSDSKTHYNGKFKDKATLTVDEKSSSTAYMOLNSLTSEDSAVYYCARRGGY
YAYAMDYWGQGTSVTVSS

VI Amino acid sequence (SEQ 1D NO: 195y
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DIVMTOSPSSLEVSAGEKVTMRCKSSQSLLOSGNODNY LAWY QQKPGQPPKL
LEYGARIRESGVPDRFIGSGSGTDFTLTISSVQAEDLAVYYCQONDHSYPYTFG
GOTRVEIK

[600305] 101 H9GOAZ-mVHE/mVLE-V2
YVH Amino acid sequence (SEQ 1D NO: 18%):

QVQLLOPGAELVRPGSSVKLSCKASDYTFTS Y WMDWVKQRPGOGLEWIGNI
YPSDSKTHYNQKFKDKATLTVDKSSSTAYMOQLNSLTSEDSAVYYCARRGGY
YAYAMDYWGQGTSVTVSS

VL Amino acid sequence {SEQ ID NO: 196):

DIVMTQSPSSLSVSAGEKVIMRCKSSQSLLNAGNQDNYLAWYQQKPGQPPK
LELYGARIRESGVPDRFIGSGSGTDFTLTISSVOAEDLAVYYCONDHSYPYTFG
GGTKVEIK

[606306] 101 H9GOAZ-mVH/mVE-V3

VH Amino acid sequence (SEQ ID NO: 189):

OQVOLLOPGAELVRPGSSVKLSCKASDYTFTSYWMDWVKORPGOGLEWIGNI
YPSDSKTHYNQKFKDKATLTVDKSSSTAYMOLNSLTSEDSAVYYCARRGEOY
YAYAMDYWGQGTSVTIVSS

Vi Amino acid sequence (SEQ D NO: 1971

DIVMTQSPSSLSVSAGEKVTMRCKSSOSLLSSGNOQDNYLAWYQOQKPGOPPKL
LEYGARIRESGVPDRFIGSGSGTDFTILTISSVOQAEDLAVYYCOQNDHSYPYTFG
GGTKVEIK

[660307] 10T HOGRAZ-mVH/mVEI-V4
VH Amine acid sequence (SEQ ID NO: 189):

OVOLLOPGAELVRPGSSVELSCKASDYTFTSYWMDWVKOQRPGOGLEWIGNI
YPSDSKTHYNQKFKDKATLTVDKSSSTAYMOQLNSLTSEDSAVYYCARRGGY
YAYAMDYWGQGTSVIVSS

VL Amino acid sequence (SEQ ID NO: 198):

DIVMTOSPSSLSVSAGEK VTMRCKSSQSLLY SGNODNYLAWYQQKPGQPPKL
LLYGARIRESGVPDRFIGSGSGTDFTLTISSVOAEDLAVYYCQNDHSYPYTFG
GGTKVEIK

[000308] 101 HIGOAZ-mVH/mVEL-VS
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VH Amine acid sequence (SEQ 1D NO: 189):

OVOLLOPGAELVRPGSSVEKLSCKASDYTHFISYWMDWVKORPGOGLEWIGNI
YPSDSKTHYNQRFEDKATLTVDKSSSTAYMOQLNSLTSEDSAVYYCARRGGY
YAYAMDYWGQGTSVTVSS

YL Amino acid sequence (SEQ ID NO: 199):
DIVMTOSPSSLEVSAGEKVTMRCKSSQSLLASGNQDNYLAWYGQKPGQPPKL
LEYGARIRESGVPDRFIGSGSGTDFTLTISSVQAEDLAVY YCONDHSYPYTEG
GGTRKVEIK

(600309 101 HOGOAZ-RVHI/AVE

YVH Amino acid sequence (SEQ 1D NO: 1901

QVOLVQSGAEVEKPGASVKVSCKASDYTFTSYWMDWVRQAPGQGLEWMG
NIYPSDSKTHYNQKFKDRVTMTVDKSTSTAYMELSSLRSEDTAVYYCARRG
GYYAYAMDYWGQGTLYVTVSS

VL Amino acid sequence {SEQ ID NO: 200):

DIVMTQSPDSLAVSLGERATINCKSSQSLINSGNQDNYLAWYQQKPGQPPKL
LIYGARIRESGVPDRFSGSGSGTDFTLTISSLOQAEDLAVYYCONDHSYPYTFGG
GTEVEIC

[000310] 101HIGOA2-hVHI/hVL2

VH Amino acid sequence (SEQ ID NO: 196):

QVQLVQSGAEVKKPGASVKVSCKASDYTFTSYWMDWVRQAPGOGLEWMG
NIYPSDSKTHYNQKFKDRVIMTVDKSTSTAYMELSSLRSEDTAVY YCARRG
GYYAYAMBDYWGQGTLVTVSS

VL Amino acid sequence (SEQ ID NO:201):

DIVMTQSPLSLPVTPGEPASISCKSSOSLLNSGNODNYLAWYLOKPGOQSPOLLI
YGARIRESGVPDRFSGSGSGTDFTLKISRVEAEDLGVYYCQONDHSYPYTFGGG
TKVEIK

[000311] 101 HIGBAZ-hVHI/AVLS
VH Amino acid sequence (SEQ 1D NG: 196):

QVOLVOSGAEVKKPGASVEVSCKASDYTFTSYWMDWVROAPGQGLEWMG
NIYPSDSKTHYNOQKFKDRVIMTVDKSTSTAYMELSSLRSEDTAVYYCARRG
CYYAYAMDYWGOGTLVTVSS

~3
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VL Amino acid sequence (SEQ ID NO: 202):

EIVMTOSPATLSVSPGERATLSCKSSOSLLNSGNOQDNYLAWYQOQKPGOAPRL
LIYGARIRESGIPARFSGSGSGTEFTLTISSLOSEDLAVY YCONDHSYPYTFGGG
TKVEIK

[G00312] 10THOGSAZ-hVHI/AVEA

VH Amino acid sequence (SEQ 1D NO: 196

OQVOLVOSGAEVKKPGASVEVSCKASDYTFTSYWMDWVROAPGQGLEWMG
NIYPSDSKTHYNOQKFKDRVIMTVDKSTSTAYMELSSLRSEDTAVYYCARRG
CYYAYAMDYWGOQGTLVTVSS

YL Amino acid sequence {(SEQ 1D NO: 283):

DIOMTOSPSSLSASVGDRVTITCKSSOSLINSGNGDNYLAWYQOKPGKAPKL
LIYGARIRESGVPSRESGSGSGTDFTLTISSLOPEDLATYYCQNDHSYPYTFGG
GTKVEIK

[600313] 101 HIGOAZ-hVH2Z/AVLA
YVH Amino acid sequence (SEQ ID NG: 191y

QVOLVOSGAEVEKPGASVEVECKASDYTFTISYWMDWVROQAPGORLEWMG
NIYPSDSKTHYNQKFKDRVTITVDKSASTAYMELSSERSEDTAVYYCARRGG
YYAYAMDYWGOQGTLVTVSS

VI Amino acid sequence (SEQ 1D NO: 200)

DIVMTQSPDSLAVSLGERATINCKSSQSLINSGNQDNYLAWYQQKPGQPPKL
LIYGARIRESGVPDRFSGSGSGTDFTLTISSLCAEDLAVYYCONDHSYPYTFGG
GTEVEIC

[060314] 101HIGIA2-hVHL/MVL?

VH Amino acid sequence (SEQ ID NO: 191

OQVOLVOSGAEVEKKPGASVKVSCKASDYTFTSYWMDWVROAPGORLEWMG
NIYPSDSKTHYNQRFEDRVTITVDKSASTAYMELSSLERSEDTAVYYCARRGG
YYAYAMDYWGQGTLVTVSS

VL Amino acid sequence (SEQ D NO: 201):
DIVMTQSPLSLPVTPGEPASISCKSSQSLLNSGNQDNYLAWYLQKPGQSPOLLE

YGARIRESGVPDRESGSGSGTDFTLKISRVEAEDLGVYYCQNDHSYPYTFGGG
TEKVEIK
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[606315] 101HOGOAZ-RVH2Z/BVLS

Vi Amino acid sequence (SEQ ID NO: 191):

QVOLVQSGAEVKKPGASVKVSCKASDY TFTSYWMDWVROQAPGORLEWMG
NIYPSDSKTHYNQKFKDRVTITVDKSASTAYMELSSLRSEDTAVYYCARRGG
YYAYAMDYWGOGTLYTVSS

VL Amino acid sequence (SEQ ID NO: 202):

EIVMTQSPATLSVSPGERATLSCKSSOSLINSGNODNYLAWYQOQKPGQAPRL
LIYGARIRESGIPARFSGSGSGTEFTLTISSLOSEDLAVYYCONDHSYPYTFGGG
TKVEIK

[000316] 101HOGSAZ-hVHZ/AVEAL

VH Amino acid sequence (SEQ ID NQO: 191y

QVOLVOSGAEVKKPGASVKVSCKASDYTFTSYWMDWVROAPGORLEWMG
NIYPSDSKTHYNOKFKDRVTITVDESASTAYMELSSLRSEDTAVYYCARRGG
YYAYAMDYWGQGTLVTVSS

VL Amine acid sequence {(SEQ ID NO: 283):

DIOMTOSPSSLSASVGDRVTITCKSSQSLLNSGNODNYLAWYQOKPGKAPKL
LIYGARIRESGVPSRFSGSGSGTDFTLTISSLOPEDLATYY CQNDHSYPYTFGG
GTKVEIK

[800317] 101 HOGSAZ-RVHIAVIA
VH Amino acid sequence (SEQ ID NG: 192):

QVOLVOSGAEVEKPGASVEVICKASDYTFISYWMDWVROQAPGQGLEWMG
NIYPSDSKTHYNQKFKDRVTMTVDKSISTAYMELSRLRSDDTAVY YCARRGG
YYAYAMDYWGOQGTLVTVSS

VI Amino acid sequence (SEQ 1D NO: 200)

DIVMTQSPDSLAVSLGERATINCKSSQSLINSGNQDNYLAWYQQKPGQGPPKL
LIYGARIRESGVPDRFSGSGSGTDFTLTISSLOAEDLAVYYCONDHSYPYTFGG
GTEKVEIK

[800318] 101HOGYAZ-hVHI/AVL2

VH Aming acid sequence (SEQ ID NO: 192):



WO 2022/170280 PCT/US2022/015711

QVOLVOSGAEVKKPGASVKVSCKASDYTFTSYWMDWVROAPGQGLEWMG
NIYPSDSKTHYNQKFKDRVTMTVDKSISTAYMELSRLRSDDTAVYYCARRGG
YYAYAMDYWGQGTLVTVSS

VL Amine acid sequence (SEQ 1D NO: 201):

DIVMTQSPLSLPVTPGEPASISCKSSGQSLLNSGNQDNYLAWYLOKPGOSPOLLE
YCOARIRESGVPDRESGSGSGTDFTLKISRVEAEDLGVYYCONDHSYPYTFGGG
TKVEIK

[800319] 101HIGSAZ-RVHIAVLS

VH Amino acid sequence (SEQ ID NO: 192):

OVOQLVOSGAEVEKKPGASVKVSCKASDYTHFTSYWMDWVROQAPGOQGLEWMG
NIYPSDSKTHYNOQRFEDRVTMTVDEKSISTAYMELSRLRSDDTAVYYCARRGG
YYAYAMDYWGOQGTLVTVSS

Vi Amino acid seqguence (SEQ 1D NG 202):

EIVMTQSPATLSVSPGERATLSCKSSOSLINSGNQDNYLAWYQOQKPGQAPRL
LIYGARIRESGIPARFSGSGSGTEFTLTISSLOSERLAVY YCQNDHSYPYTFGGO
TKVEIK

[600320] 101HOGRAZ-AVHIRVEA
VH Amine acid sequence (SEQ 1D NO: 192):

OVOLVOSGAEVKKPGASVEKVSCKASDYTFTSYWMDWVROAPGOGLEWMG
NIYPSDSKTHYNOGKFKDRVIMTVDKSISTAYMELSRLRSDDTAVY YCARRGG
YYAYAMDYWGQGTLVTVSS

VL Amino acid sequence (SEQ ID NO: 203):

DIOMTOQSPSSLESASVGDRVTITCKSSOSLENSGNOQDNYLAWY QOQKPGKAPKL
LIYGARIRESGVPSRESGSGSGTDFTLTISSLOPEDLATYYCONDHSYPYTFGG
GTKVEIK

[600321] 101 HIGSAZ-hVHA/AVLL

VH Amine acid sequence (SEQ 1D NG: 193y
QVQLVQSGAEVKKPGSSVKVSCKASDYTFTSYWMDWVRGQAPGQGLEWMG
NIYPSDSKTHYNQKFKDRVTITVDKSTSTAYMELSSLRSEDTAVYYCARRGG
YYAYAMDYWGOQGTLVTVSES

VL Amine acid sequence (SEQ 1D NO: 200):
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DIVMTOQSPDSLAVSLGERATINCKSSQSLLNSGNODNYLAWYQQKPGQPPKL
LIYGARIRESGVPDRFSGSGSGTDFTLTISSLQAEDLAVYYCONDHSYPYTEGG
GTKVEIK

[600322] 101 H9GOAZ-hVHA/RVLZ
YVH Amino acid sequence (SEQ 1D NO: 193

QVOLVOQSGAEVKKPGSSVKVSCKASDYTFTSYWMDWVRQAPGQGLEWMG
NIYPSDSKTHYNQKFKDRVTITVDKSTSTAYMELSSLRSEDTAVY YCARRGG
YYAYAMDYWGQGTLVTVSS

VL Amine acid sequence {SEQ ID NO: 201):

DIVMTQSPLSLPVTPGEPASISCKSSQSLLNSGNQDNYLAWYLOKPGOSPOLLE
YCGARIRESGVPDRESGSGSCGTDFTLKISRVEAEDLGVY YCONDHSYPYTRGOG
TKVEIK

[606323] 101 HOGOAZ-hVHA/BVLS

VH Amino acid sequence (SEQ ID NO: 193y

OVOLVOSGAEVKKPGSSVKVSCKASDYTFTSYWMDWVROAPGOGLEWMG
NIYPSDSKTHYNQGREFEDRVTITVDKSTSTAYMELSSLRSEDTAVYYCARRGG
YYAYAMDYWGOQGTLVTVSS

Vi Amino acid sequence (SEQ D NO: 2021

EIVMTOSPATLSVSPGERATLSCKSSOSLLNSGNODNYLAWYQOKPGOAPRL
LIYGARIRESGIPARFSGSGSGTEFTLTISSLOSEDLAVY YCQNDHSYPYTFGGG
TKVEIK

[600324] 101 HIG2AZ-hVHA/BVLA
VH Amine acid sequence (SEQ 1D NO: 193):

OVOLVOSGAEVKKPGISSVEVSCKASDYTFTSYWMDWVROAPGOGLEWMG
NIYPSDSKTHYNOQKFKDRVTITVREKSTSTAYMELSSLRSEDTAVYYCARRGG
YYAYAMDYWGQGTLVTVSS

VL Amino acid sequence (SEQ ID NO: 203):

DIOMTOSPSSLSASVGDRVTITCKSSOSLINSGNGDNYLAWYQOKPGKAPKL
LIYGARIRESGVPSRESGSGSGTDFTLTISSLOPEDLATYYCONDHSYPYTFGG
GTKVEIK

000325] 101 HIGOAZ-hVHIhVLL
{
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VH Amine acid sequence (SEQ 1D NO: 194):

QVOLVOSGAEVKKPGASVEVSCKASDYTFTSYWMDWVROAPGQGLEWMG
NIYPSDSKTHYNOQKFKDRYVTMTVDKSTSTAYMELRSLRSDDTAVYYCARRG
CYYAYAMDYWGOQGTLVTVSS

YL Amino acid sequence (SEQ ID NO: 260):

DIVMTQSPDSLAVSLGERATINCKSSOSLLNSGNODNYLAWYQOKPGQPPKL
LIYGARIRESGVPDRFSGSGSGTDFTLTISSLOQAEDLAVYYCONDHSYPYTFGG
GTKVEIK

[600326] 101 H9GOAZ-hVHEARVLE
YVH Amino acid sequence (SEQ 1D NO: 194y

QVOLVQSGAEVEKPGASVKVSCKASDYTFTSYWMDWVRQAPGQGLEWMG
NIYPSDSKTHYNQKFKDRVTMTVDKSTSTAYMELRSLRSDDTAVY YCARRG
GYYAYAMDYWGQGTLYVTVSS

VL Amino acid sequence {SEQ ID NO: 201):

DIVMTQSPLSLPVTPGEPASISCKSSOSLINSGNQDNYLAWYLQKPGOQSPQLLE
YGARIRESGVPDRESGSGSOTDFTLKISRVEAEDLGVYYCOQNDHSYPYTRFGGG
TKVEIK

[000327] 101HIGYA2-hVHS/HVL3

VH Amino acid sequence (SEQ ID NO: 194):

QVOLVQSGAEVKKPGASVKVSCKASDYTFTSYWMDWVRQAPGOGLEWMG
NIYPSDSKTHYNQKFKDRVIMTVDKSTSTAYMELRSLRSDDTAVYYCARRG
GYYAYAMDYWGQGTLVTVSS

VL Amino acid sequence (SEQ ID NO: 202):

EIVMTOQSPATLSVSPGERATLSCKSSOSLLNSGNODNYLAWYQOQKPGOQAPRL
LIYGARIRESGIPARFSGSGSGTEFTLTISSLOSEDLAVYYCQNDHSYPYTFGGG
TKVEIK

[000328] 101 HIGBAZ-hVHE/AVLY
VH Amino acid sequence (SEQ 1D NG: 194
QVOLVOSGAEVEKKPGASVEKVSCKASDYTFTSYWMDWVRQAPGOOGLEWMG

NIYPSDSKTHYNQOKFKDRYVTMIVDKSTSTAYMELRSLRSDDTAVYYCARRG
CYYAYAMDYWGOGTLVTVSS
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VL Amino acid sequence (SEQ ID NO: 203):

DIOMTQSPSSLSASVOGDRVTITCKSSQSLENSGNQDNYLAWYQQKPGKAPKL
LIYGARIRESGVPSRESGSGSGTDFTLTISSLOPEDLATYYCQNDHSYPYTFGG
GTKVEIK

[600329] In certain ervbodiments, the anti-CD24 antibodies and the fragments thereof
provided herein further comprise an immunoglobulin constant region. In some
embodiments, an immunoglobulin constant region comprises a heavy chain and/or a
fight chain constant region. The heavy chain constant region comprises CHI, hinge,
and/or CH2-CH3 regions. In certain embodiments, the heavy chain constant region
comprises an Fc region. In certain embodiments, the light chain constant region

comprises Cx or CA.

[606330] In some embodiments, the anti-CD24 antibodies and antigen-binding
fragments thereof provided herein have a constant region of an immunoglobulin (g},
optionally a2 human Ig, optionally a human IgG. In some embodiments, the anti-CD24
antibodies and antigen-binding fragments thereof provided herein comprises a

constant region of human IgGl, IgG2, 1gG3, or [gG4.

1800331 ] Human IgG isotypes (the subclasses of mature gamma globulin class G
antibodies; IgGl, 1gG2, 1gG3 and lgG4) exhibit differential capacity to recruit
effector functions. For example, ADCC is promoted by IgGl and 1gG3, ADCP 15
promoted by IgGl, 1g(G2, 1gG3 and IgG4, and CDC is promoted by 1gGl and IgG3.
Isotype-specific engagement of such effector functions is based on selectivity for Fe
receptors on distinet immune cells and the ability to bind Clq thereby activating the
assembly of a membrane attack complex (MAC). Among the various isotypes,
relative affinity for Foy receptors, which include FoyRI, FoyRHa/b/c, and FeyRIliah
is high for IgG1 and 1gG3. However, Foy affinity for [g(G2 is considerably lower with
the exception of FeyRila H131 polymorphism and 1gG4 only has measurable affinity

for FeyRL

[800332] In certain embodiments, the anti-CD24 antibodies and antigen-binding

fragments thereof provided herein comprises a constant region of 1gG1 isotype, which
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could induce ADCC, CDC or ADCP, or a constant region of IgG4 or 1gG2 isotype,
which has reduced or depleted effector function. Effector finctions such as ADCC
and CIC can lead to cyiotoxicity to cells expressing CP24. Effector functions can be
evaluated using various assays such as Fc receptor binding assay, Clq binding assay,

and cell lysis assay.
1600333] Antibody Variants

800334 The present disclosure also encompasses various variants of the antibodies
and/or antigen-binding fragments thereof provided herein. In certain embodiments,
the present disclosure encompasses various types of variants of an exemplary
antibody provided herein, e, 33ETE12, 71A4F12, 56ATES, S8F10-1F6, T3HS-1(G2,

1104064, 81ALFR, 100F2E3, LHIF3AZ, 81ATAIO or 107D10D1 T

[800335] In certain embodiments, the antibody variants corprise one or more
modifications or substitutions in one or more CDR sequences as provided in Table 1,
one or more FR sequences, the heavy or hight chain variable region sequences
provided herein, and/or the constant region {e.g Fc region}. Such variants retain
specific binding affinity to CD24 of their parent antibodies, but have one or more
desirable properties conferred by the modification(s) or substitution{s). For exampie,
the antibody variants may have improved antigen-binding affinity, improved
glycosylation pattern, reduced risk of glvcosviation, reduced deamination, reduced or
depleted effector function{s), improved FcRn receptor binding, increased
pharmacokinetic half-life, pH sensitivity, and/or compatibility to conjugation {e.g. one

or more introduced cysteine residues).

[800336] The parent antibody sequence may be screened to identify suitable or
preferred residues to be modified or substituted, using methods known in the art, for
example “alanine scanning rutagenesis” (see, for example, Cunningham and Wells
{1989} Science, 244:1081-1085). Briefly, target residues {(e.g., charged residues such
as Arg, Asp, His, Lys, and Glu) can be identified and replaced by a neutral or

negatively charged amino acid (e.g., alanine or polyalanine), and the modified
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antibodies are produced and screened for the interested property. I substitution at a
particular amine acid location demonstrates an interested functional change, then the
position can be identified as a potential residue for modification or substitution. The
potential residues may be further assessed by substituting with a different type of

residue {e.g. cysteine residue, positively charged residue, etc.).
080337 Affinity variant

[800338] Affinity variant may countain modifications or substitutions in one or more
CDR sequences as provided in Table 1, one or more FR sequences, or the heavy or
tight chain variable region sequences provided herein. The affinity variants retain
specific binding affinity to CD24 of the parent antibody, or even have improved
CDZ4 specific binding affinity over the parent antibody. In certain embodiments, at
least one {or ally of the substitution(s) in the CDR sequences, FR sequences, or

variable region sequences comprises a conservative substifution.

[600339] A skilled artisan will understand that in the CDR sequences provided in
Table 1 and FR sequences , one or more amino acid residues may be substituted vet
the resulting antibody or antigen-binding fragment still retain the binding affinity to
CD24, or even have an improved binding affinity. Vartous methods known in the art
can be used to achieve this purpose. For example, a library of antibody variants {such
as Fab or scFv vanants) can be generated and expressed with phage display
technology, and then screened for the binding affinity to human CD24. For another
example, computer software can be used to virtually simulate the binding of the
antibodies to human CD24, and identify the amino acid residues on the antibodies
which form the binding interface. Such residues may be either avoided in the
substitution s0 as to prevent reduction in binding affinity, or targeted for substitution

to provide for a stronger binding.

[6603408] In certain embodiments, the humanized antibody or antigen-binding
fragment provided herein comprises one or more amino acid residue substitutions in

one or more CDR sequences, and/or one or more FR sequences. In certain
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embaodiments, an aftinity variant comprises no more than 10,9, 8,7,6,5,4,3, 2, or 1

5

substitutions in the CDR sequences and/or FR sequences in total.

[600341] In certain embodiments, the anti-CD24 antibodies and antigen-binding
fragments thereof comprise 1, 2, or 3 CDR sequences having at least 80% (e.g. at
least 85%, 88%, 90%, 91%, 92%, 93%, 94%, 95%, 90%, 97%, 98%, 99%) sequence

identity to that (or those) listed in Table 1, and in the meantime retain the hinding

affinity to CD24 at a level similar to or even higher than its parent antibody.

[600342) In certain embodiments, the anti-CD24 antibodies and antigen-binding
fragments thereof comprise one or more variable region sequences having at least 80%
{e.g. at least 85%, 88%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%:)
sequence identity to that {or those) listed in Table 1, and in the meantime retain the
binding affinity to CD24 at a level similar to or even higher than its parent antibody.
In some embodiments, 3 total of 1 to 10 amino acids have been substiiuted, inseried,
or deleted n a sequence selected frorn that {or those) listed in Table 1. In some
embodiments, the substitutions, insertions, or deletions occur in regions outside the

CDRs (ie., in the FRs).

1006343] Glyeosylation variant

[660344] The anti-CD24 antibodies and antigen-binding fragments provided herein
also encompass a glycosylation variant, which can be obtained to either increase or

decrease the extent of glycosylation of the antibody or antigen binding fragment.

1600345) The antibody or antigen binding fragment thereof may comprise one or
more amino acid residues with a side chain to which a carbohydrate moiety {(e.g. an
oligosaccharide structure) can be attached. Glvcosylation of antibodies is typically
etther N-linked or O-linked. N-linked refers to the attachment of the carbohydrate
motety to the side chain of an asparagine residue, for example, an asparagine residue
in a tripeptide sequence such as asparagine-X-sering and asparagine-X-threonine,
where X 18 any amino acid except profine. O-linked glycosylation refers to the

attachment of one of the sugars N-aceylgalactosamine, galactose, or xylose o a
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hydroxyamino acid, most commonly to serine or threonine. Removal of a native
glycosylation site can be conveniently accomplished, for example, by altering the
amino acid sequence such that one of the above-described tripeptide sequences (for
N-linked glycosylation sites) or serine or threomine residues (for O-linked
glycosylation sites) present in the sequence is substituted. A new glycosylation site
can be created in a similar way by introducing such a tripeptide sequence or serine or

threonine residue.

[000346] Cysicine-engineered variant

[680347] The anti-CD24 antibodies and antigen-binding fragments provided herein
also encompass a3 cysteine-engineered variant, which comprises one or more

introduced free cysteine amino acid residues.

[B00348] A free cysteine residue is one which is not part of a disulfide bridge. A
cysteine-engineered variant is useful for conjugation with for example, a cytotoxic
and/or imaging compound, a label, or a radioisoptype among others, at the site of the
engineered cysteine, through for example a maleimide or haloacetyl. Methods for
engineering antibodies or antigen-binding fragments to introduce free cysteine

residues are known in the art, see, for example, W{2006/034488.
[660349] F¢ Variant

[600350] The anti-CD24 antibodies and antigen-binding fragments provided herein
also encompass an Fc variant, which comprises one or more amino acid residue

modifications or substitutions at its Fc region and/or hinge region.

[660351] In certain embodiments, the anti-CD24 antibodies or antigen-binding
fragments comprise one or more amino acid substitution(s) that improves pH-
dependent binding to neonatal Fe receptor {(FcRn). Such a variant can bave ap
extended pharmacokinetic half-life, as it binds to FcRn at acidic pH which allows it to
escape from degradation in the lysosome and then be franslocated and released out of
the cell. Methods of engineering an antibody and antigen-binding fragment thereof to
improve binding affinity with FcRn are well-known in the art, see, for example,
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Vaughn, D, et al, Structure, 6(1} 63-73, 1998; Kontermann, R. et al, Antibody
Engineering, Yolume 1, Chapter 27 Engineering of the Fc region for improved PK,
published by Springer, 2010; Yeung, Y. et al, Cancer Research, 70: 3269-3277 (2010},

and Hinton, P. et al, I Immunology, 176:346-356 (2006).

[600352] [u certain embodiments, the anii-CD24 antibodies or antigen-binding
fragments comprise one or more amine acid substitution{s) that alters the antibody-
dependent cellular cytotoxicity (ADCC). Certain amino acid residues at CH2 domain
of the F¢ region can be substituted to provide for enmhanced ADCC activity.
Alternatively or additionally, carbohydrate structures on the antibody can be changed
to enhance ADCC activity. Methods of altering ADCC activity by antibody
enginecring have been described in the art, see for exaruple, Shields RL. et al,, J Biol
Chem. 2001, 276(9); 6591-604; Idusogie EE. et al,, J Immunol. 2000.164(8).4178-84;
Steurer W. et al| J Immunol 1995, 155(3); 1165- 74; Idusogie EE. et al., J Immunol.
2001, 166(4): 2571-5; Lazar GA. et al., PNAS, 2006, 103(11); 4005-4010; Ryan MC.
et al, Mol Cancer Ther,, 2007, 6: 3009-3018; Richards JO,. et al., Mol Cancer Ther.
2008, 7(8). 2517-27, Shields R. L. et al, I Biol Chem, 2002, 277: 206733-26740;
Shinkawa T. et al, J. Biol. Chem, 2003, 278 3466-3473.

[800353] In certain embodiments, the anti-CD24 antibodies or antigen-binding
fragments comprise one or more amino acid substitution(s} that alters Cormplement
Dependent Cytotoxicity (CDC), for example, by improving or diminishing Clq
binding and/or CDC (see, for example, W(099/51642; Duncan & Winter Nature
322:738-40 (1988);, U.S. Pat. No. 50648260, US Pat. No. 5,624,821y and

WO094/29351 concerning other examples of Fc region variants.

[600354] In certain embodiments, the anti-CD24 antibodies or antigen-binding
fragments comprise one or more amino acid substitution(s) in the interface of the Fe
region to facilitate and/or promote heterodimerization. These modifications comprise
introduction of a protuberance into a first Fe polypeptide and a cavity into a second Fe
polypeptide, wherein the protuberance can be positioned in the cavity 80 as to
promote interaction of the first and second Fc polypeptides to form a heterodimer or a
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complex. Methods of generating antibodies with these modifications are known in the

art, e.g., as described in U8, Pat. No. 5,731,168

[000333] Antigen-binding fragments

[600356] Provided herein are also anti-CD24 antigen-binding fragments. Varicus
types of antigen-binding fragments are known in the art and can be developed based
on the anti-CD24 antibodies provided herein, including for example, the exemplary
antibodies whose CDR and FR sequences are shown in Table 1, and their different
vatiants {such as affinity variants, glycosylation variants, Fc varianots, cysteive-

engineered variants and so on).

[800357] In certain embodiments, an anti-CD24 antigen-binding fragment provided
herein is a camelized single domain antibody, a diabody, a single chain Fv fragment
{scFv}, an scFv dimer, 3 Bs¥Fv, a dsFv, a (dsFv);, a dsFv-dsFV', an Fv fragment, a Fab,
a Faly', a F(ab"),, a bispecific antibody, a ds diabody, a nancbody, a domain antibody,

a single domain antibody, or a bivalent domain antibody.

[800358] Various techniques can be used for the production of such antigen-binding
fragments. Hlustrative methods include, enzyroatic digestion of intact antibodies (see,
e.g., Morimoto et al, Journal of Biochemical and Biophysical Methods 24:107-117
{1992}, and Brennan et al., Science, 229:81 (1985)), recombinant expression by host
cells such as E. Coli {e.g. for Fab, Fv and ScFv antibody fragments), screening from a
phage display library as discussed above {e.g. for ScFv), and chemical coupling of
two Fab'-SH fragmenis to form F(ab'), fragments (Carter et al, Bio/Technology
10:163-167 (1992)). Other techniques for the production of antibody fragments will

be apparent to a skilled practitioner.

[6063539] In certain embodiments, the antigen-binding fragment is a scFv. Generation
of scFv is described in, for example, WO 93/16185; U.S. Pat. Nos. 5,571,894; and
5,587,458, scFv may be fused to an effector protein at either the amino or the carboxy
terminus to provide for a fusion protewn {see, for example, Angtbody Engineering, ed.

Borrebaeck).
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[606360] Bispecific Antibodies, Multivalent Antibedies

[606361] In certain embodiments, the antibodies or antigen-binding fragments thereof
provided herein are bivalent, tetravalent, hexavalent, or multivalent. In certain
embodiments, the antibodies and/or antigen-binding fragments thereof provided

herein are monospecific, or bispecific.

1006362 The term “valent” as used herein refers to the presence of a specified
number of antigen binding sites in a given molecule. As such, the terms “bivalent”,
“tetravalent”, and “hexavalent” denote the presence of two binding sites, four binding
sites, and six binding sites, respectively, in an antigen-binding molecule. A bivalent
molecule can be monospecific if the two binding sites are both for specific binding of
the same antigen or the same epitope. Simtlarly, a trivalent molecule can be
bispecific, for example, when two binding sites are monospecific for a first antigen

{or epitope} and the third binding site is specific for a second antigen {or epitope}.

[600363] In certain embodiments, the antibodies or antigen-binding fragments thereof
provided herein can be monospecific but bivalent, trivalent, or tetravalent, with at
least two binding sites specific for the same autigen or epitope. This, in certain
embodiments, provides for stronger binding to the antigen or the epitope than a
monovalent counterpart. In certain embodiments, in a bivalent antigen-binding moiety,
the first valent of binding stte and the second valent of binding site are structurally
identical {(i.e. having the same sequences), or structurally different (i.e. having

different sequences albeit with the same specificity).

[800364] In certain embodiments, the antibodies or antigen-binding fragments thereof
provided herein are bispecific. In some embodiments, the bispecific antibodies and
aotigen-binding fragments thereof provided herein binds to a first and a second

epitope of C24, wherein the first and the second epitope of CD24 are different.

[680365] In some embodiments, the bispecific aniibodies or antigen-binding
fragments thereot provided herein binds to a first epitope of CD24, and a second

epitope of an antigen other than CD24.
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[800366] The bispecific antibody molecules provided herein can be in any suitable
bispecific format known in the art. Examples of reference bispecific antibody formats
known in the art include, without Hmitation, (i} a bispecific antibody with symmetric
Fe, (i) a bispecific antibody with asymmetric Fe, (i) a regular antibody appended
with an additional antigen-binding moiety, (iv) a bispecific antibody fragment, (v} a
regular antibody fragment appended with an additional antigen-binding moiety, (vi) a

bispecific antibody appended with human albumin or human albumin-binding peptide.

[800367] Bispecific 1gG-like antibodies (Bslg() is monovalent for each antigen and
can be produced by co-expression of the two light and two heavy chains in a single
host cell. An appending Ig( is enginegred to form bispecific 1gG by appending either
the amino or carboxyl termini of either light or heavy chains with additional antigen-
binding units. The additional antigen-binding units can be single domain antibodies
(unpaired VL or VH), such as DVD-lg, paired antibody variable domains (e.g. Fv or

scHv) or engineered protein scaffolds.

[600363] Bispecific antibody fragments are antigen-binding fragments that are
derived from an antibody but lack some or all of the antibody constant domains.
Examples of such a bispecific antibody fragment include, for example, such as single

domain antibody, Fv, Fab and diabody etc.

[000369] In certain embodiments, the bispecific antibody molecules as provided
herein are based on the format of a “whole” antibody, such as whole IgG or IgG-like
molecules, and small recombinant formats, such as tandem single chain variable
fragment molecules (taFvs), diabodies (Dbs), single chain diabodies (scDbs) and
vartous other derivatives of these (cf bispecitic antibody formats as described by
Byrme H et al. (20133 Trends Biotech, 31 (11} 621-632. Examples of bispecific
antibody is based on a format which include, but is not limited to, gquadroma,
chemically coupled Fab (fragment antigen binding), and BiTE (bispecific T cell

engager}.

[ve]
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[80037¢] In certain embodiments, the bispecific antibody molecules as provided
herein are in a bispecific format selected from Triomabs;, hybrid hybridoma
{guadroma), Muliispecific anticalin platforro (Pieris), Diabodies; Single chain
diabodies; Tandem single chain Fv fragments; TandAbs, Trispecific Abs (Affimed);
Drarts {dual affinity retargeting, Macrogenics), Bispecific Xmabs (Xencor); Bispecific
T cell engagers (Bites; Amgen; 55 kDa); Triplebodies; Tribody (Fab-scFv) Fusion
Protein {CreativeBiolabs) multifunctional recombinant antibody derivates; Duobody
platform (Genmab);, Dock and lock platform; Knob into hole (KIH) platform;
Humanized bispecific IgG antibody (REGN1979) (Regeneron), Mab2 bispecific
antibodies (F-Stary, DVD-lIg (dual variable domain mmmunoglobulin} (Abbvie);

kappa-lambda bodies; TBTI (tetravalent bispecific tandem Ig}); and CrossMab.

{606371] In certain embodiments, the bispecific antibody molecules as provided
herein are in a bispecific format selected from BslgG comprising CrossMab; DAF
{two-in-one}; BAF (four-in-one); DutaMab; DT-Ig(G; Knobs-in-holes common L,
Knobs-in-holes assembly; Charge pair; Fab-arm exchange; SEEDbody; Triomab;
LUZ-Y; Feab; kappa-tamda-body; and Orthogonal Fab. For detailed description of the
bispecific antibody formats please see Spiess €, Zhai Q. and Carter P. J. (2015)
Molecular Immunclogy 67: 95-106, which is incorporated herein by reference to its

entirety.

[600372) In certain embodiments, the bispecific antibody molecules as provided
herein are in a bispecific format selected from IgG-appended antibodies with an
additional antigen-binding moiety comprising DVD-1gG; IgGH)-scFv; scFv-(H)lgG,
TaG(L)-scFv; seFV-(LilgG: IgG(L H)-Fv; IgG(H)-V; V(H)-1aG; IgGL)-V, V{L}-ieG;
KIH IgG-scFab; 2schv-ig(; 1gG-2sckv; schvéd-lg; schvd-lg; Zybody; and DVI-IgG

(four-in-one) (see Id.}.

[600373] In certain embodiments, the bispecific antibody moelecules as provided

herein are in a format selected from bispecific antibody fragments comprising

Nanobody; Nanobedy-HAS; BiTE; Diabody; DART; TandAb; scDiabody; sc-

Diabody-CH3; Diabody-CH3; Triple Body; Miniantibody; Minithody; TriBi minibody;
88
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scFv-CH3 KIH; Fab-scFv; scFv-CH-CL-scFv; F(ab)2; F(ab')2-scFv2; scFv-KiH;
Fab-scHv-Fe; Tetravalent HCAb; scDiabody-Fe; Diabody-Fe, Tandem scFv-Fe; and

Intrabody (see Id.}.

[600374] In certain embodiments, the bispecific antibody molecules as provided
herein are in a bispecific format such as Dock and Lock; ImmTAC, HSAbody;

scDiabody-HAS; and Tander scFv-Toxin (see Id.).

[606373] In certain embodirents, the bispecific astibody mwolecules as provided
herein are based on a format selected from bispecific antibody conjugates comprising

1eG-1gG; Cov-X-Body,; and scFv1-PEG-scFv2 (see Id.).

1660376} In certain embodiments, the second antigen-binding domain is operably
linked to the N terminus or the C terminus of the CD24-binding domain. In certain
embodiments, the CD24-binding domain is operably linked to the N terminus or the C

terminus of the second antigen-binding domain.

[600377] The operable linkage can be a direct chemical bond linkage or an indirect
linkage via a spacer or via an intervening sequence. The term “spacer” as used herein
refers to an artifictal amino acid sequence having 1, 2, 3, 4 or 5 amino acid residues,
or a length of between 5 and 15, 20, 30, 50 or more amino acid residues, joined by
peptide bonds and are used to link one or more binding domains, such as a scFv and a
Fab or IgG. The spacer can be identical to or different from the peptide linker in the
scFv. In certain embodiment, the spacer comprises 1, 2, 3, 4 or more sequential or
tanderm repeats of SEQ ID NOs: 90, 91, 92 and 93, In certain embodiments, the
spacer comprises GGGGS (SEQ 1D NO: 90).  In certain embodiments, the spacer
comprises GGGGSGGGGS (SEQ 1D NO: 91), GGOGSGGGGRGGGGS (SEQ 1D
NO: 92), GGGGSGGGGSGGGGSGGGGS (SEQ ID NO: 93). The intervening
sequence as used herein can be any amino acid sequence located between the CD24-
binding domain and the second antigen-binding domain, as long as both the CD24-

binding domain and the second antigen-binding domain are capable of binding to its
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respective antigen. In an iHustrative example, the intervening sequence can comprise

a heavy chain constant region, or a light chain constant region.

[600378] In certain embodiments, the second antigen-binding domain cormprises a
scFv and the CD24-binding domain comprises a Fab or IgG. In certain embodiments,
the second antigen-binding scFv can be operably linked to the N terminus or the C-
terminus of the heavy chain of the CD24-binding Fab or IgG (e g. the C-terminus of
the heavy chain constant region following the CD24-binding Fab), or to the N
terminus or the C-terminus of the light chain of the CD24-binding Fab or IgG, or any

combination thereof, and vice versa.

[600379] In an tlustrative example, the bispecific antibody molecule can comprise a
heavy chain in the format of VH{anti-CD24)-CH1-Hinge-CH2-CH3-spacer-second
antigen-binding scFv or second antigen-binding scFv-spacer-VH{anti-CD24)-CH1-
Hinge-CHZ-CH3, and a hght chain in the format of VL{anti-CD24)-CL. As used
herein, VH{anti-CD24) and VI{anti-CD24) refer respectively to the heavy and hight
chain variable domain of the CD24 binding domain; second antigen-binding scFv
refers to scFv of the second antigen-binding domain, CL refers to the light chain
constant region; and CHI-Hinge-CH2-CH3 are collectively heavy chain constant

region.

[000380] In another illustrative example, the bispecific antibody molecule can
comprise a light chain in the format of: secend antigen-binding scFv-spacer-VL{anti-
CD24)-CL or VL(anti-CD24)-Cl-spacer-second antigen-binding scFv, and a heavy

chain in the format of VH{(anti-CD24)-CH1-Hinge-CH2-CH3, by the same token.

[800381] In certain embodiments, the CD24-binding domain comprises s¢Fv and the
second antigen-binding domain comprises Fab or IgG. In certain embodiments, the
CD24-binding domain scFv can be operably linked to the N torminus or the C-
terminus of the heavy chain of the second antigen-binding Fab or IgG {e.g. the C-

terminus of the heavy chain constant region following the CD24-binding Fab), or to
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the N terminus or the C-terminus of the light chain of the second antigen-binding Fab

or Ig, or any combination thereof, and vice versa.

[600382] In an illustrative example, the bispecific antibody molecule can comprise a
heavy chain in the format of second antigen-binding VH-CHI-Hinge-CH2-CH3-
spacer-scFv{(anti-CID24) or scFv(anti-C24)-spacer-second antigen-binding VH-CHI-
Hinge-CH2-CH3, and a hight chain in the format of second antigen-binding VL-CL,
by the same token. In ancther illustrative example, the bispecific antibody molecule
can comprise a light chain in the format of: scFv (anti-CD24)-spacer-second antigen-
binding VL-CL or second antigen-binding VL-CL-spacer-scFv {anti-CD24), and a

heavy chain second antigen-binding VH-CH1-Hinge-CH2-CH3, by the same token.

1006383] In the hispecific antibody molecule provided herein, the second antigen-
binding domain may be monovalent (i.e. one scFv or Fab) or multivalent (e.g. more
than ouve scFv or Fab), and/or the CD24-binding domain may be monovalent or

multivalent.

[600384] In certain embodiments, the second antigen is an tmmune related target,
optionally selected frors the group comsisting of: PD-L1, PD-1.2, PD-1, CLTA-4,
TIM-3, LAGS, CD160, 2B4, TGF B, VISTA, BTLA, TIGIT, LAIRI, OX40, CD2,
CD27, ICAM-1, NKG2C, SLAMF7, NKpR0, CD160, B7-H3, LFA-1, ICOS, 4-1BB,
GITR, CD30, CD40, BAFFR, HVEM, CD7, LIGHT, 1L.-2, IL-15, CD3, CD16, SIRPo,
Siglec 10, LILRBZ, Clever-1, Macro, LILRB4, Siglec1s, CSFIR, PSGL-1, VSIG-4,
B2M and CD83.

[800385] In certain embodiments, the second antigen is a tumor associated antigen or
an epitope thereof. The term “tumor associated antigen” used interchangeably with
the term “tumor antigen”, refers to an antigen that is or can be presented on a tumor
cell surface and that is located on or within tumor cells. In some embodiments, the
tumor associated antigens can be presented only by tumor cells and not by normal, 1.e.
non-tumor cells. In some other embodiments, the tumor associated antigens can be

exclusively expressed on tumor cells or may represent a tumor specific mutation
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compared to non-tumor cells. In some other embodiments, the tumor associated
antigens can be found in both tumor cells and non-tumor cells, but is overexpressed
on tumor cells when compared to non-tumor cells or are accessible for antibody
binding in tumor cells due to the less compact structure of the tumor tissue compared

1o non-tumor tissue.

[006386] In some embodiments, the tumor antigen is selected from the group
consisting of CA-125, gangliosides G(D2), G(M2) and G(D3), CD19, CD20, D33,
CD47, CDS2, Ep-CAM, CEA, CLDNI18.2, bombesin-like peptides, PSA, HERZ/neu,
epidermal growth factor receptor {(EGFR), erbB2, erbB3/HER3, erbB4, CD44vo,
CD44v9, Ki-67, cancer-associated mucin, VEGF, VEGFRs (e g., VEGEFR3), estrogen
receptors, Lewis-Y antigen, TGFBL, IGF-1 receptor, EGFa, ¢-Kit receptor, transferrin
receptor, 1L-2R, CDHG, CEA, FOLRI, TROP2, PTK7, SLITRKSG, CD142 NECTIN-
4, RORY, ROR2, CDI42, CDI123, CDH22 CD79, DLL3, SLC family or CO17-1A.

[600387] In certain embodiments, the second antigen is an immunoinhibitory

molecule selected from the group consisting of PD-L1, SIRPa, CD47 and B2ZM.
[000388] In certain embodiments, the second antigen is C47.

[800389] In some embodiments, the CD47-binding scFv is operably linked to the C

terminus of the heavy chain constant region following the CD24-binding Fab.

[606390] In certain embodiments, the bispecific antibody molecule comprise a heavy
chain in the format of VH{anti-CD24}3-CHI1-Hinge-CH2-CH3-spacer-scFv{anti-

C1347), associated with a light chain in the format of VL{anti-CD24)-C1..

800391 In certain embodiments, the CD47-binding scFv is SF9 derived scFv and
comwprises  an  amwo  acid sequence of  SEQ  ID NO: 94
{OVOLVOSOGAEVKKPGASVKVSCKASGYTFTNYNMHWVROQAPGORLEWMG
TIYPGNDDTSYNQKFKDRVTITADTSASTAYMELSSLRSEDTAVYYCARGGY

RAMDYWOGQGTLYTVSSGGGGSGOGGRGGGESDIVMTOSPLSLPVTPGEPAST
SCRSSOSIVYSNGNTYLGWYLOKPGOQSPQLLIVKVANRFSGVPDRFSGSGSGT

DFTLKISRVEAEDVGVYYCFQGSHVPYTFGQGTELEIK).
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{860392] Other illustrative examples of a tumor associated antigen are CD10, CD21,
D22, CD25, Ch30, CD34, Cb37, CD38, Chi23, GPROSD, CDd4vo, D435,
D133, Fms-like tyrosine kivase 3 (FLT-3, CD135), chondroitin sulfate proteoglyean
4 (CSPG4, melanoma-associated chondroitin sulfate proteoglycan), Her2, Her3, IGFR,
11.3R, fibroblast activating protein (FAP), CDCPL, Derlinl, Tenascin, frizzled 1-10,
the vascular antigens VEGFR2 (KDR/FLK1), VEGFR3 (FLT4, CD309), PDGFR-
alpha (CD1403), PDGFR-beta (CD140b), Endoglin, CLEC14, CLECI2a, Tem!-8,
and Tie2. Further examples may include A33, CAMPATH-1 (CDwS2),
Carcinoembryonic  antigen {CEA), Carboanhydrase IX (MN/CA IX), de2-7,
EGFRvifl, EpCAM, Folate-binding protein, G250, ¢-Kit (CD117), CSFIR (CD115),
HLA-DR, IL-2 receptor, IL3R, MCSP (Melanoma-associated cell surface chondroitin
sulphate proteoglycane), Muc-1, Prostate-specific membrane antigen (PSMA),

Prostate stem cell antigen (PSCA), Prostate specific antigen (PSA), and TAG-72.

[600393] The bispecific antibodies and antigen-binding fragments provided herein
can be made with any suitable methods known in the art. In a conventional approach,
two immunoglobulin heavy chain-light chain pairs having different antigenic
specificities can be co-expressed in a host cell to produce bispecific antibodies in a
recombinant way (see, for example, Milstein and Cuello, Nature, 305 537 (1983}),

followed by purification by affinity chromatography.

[600394] Recombinant approach may alsc be used, where sequences encoding the
antibody heavy chain variable domains for the two specificities are respectively fused
to immunoglobulin constant domain sequences, followed by insertion to an
expression vector which is co-transfected with an expression vector for the light chain
sequences to a suitable host cell for recombinant expression of the bispecific antibody
(see, for example, WO 94/04690; Suresh et al, Methods in Enzymology, 121:210
{1986)). Similarly, scFv dimers can also be recombinantly constructed and expressed

from a host cell (see, e.g. Gruber et al, J. Immunol., 152:5368 {1994})

800395 In another method, leucine zipper peptides from the Fos and Jun proteins
can be linked to the Fab' portions of two different antibodies by gene fusion. The
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linked antibodies are reduced at the hinge region to four half antibodies (ie.
monomers} and then re-oxidized to form heterodimers (Kostelny et al., J. lmmunol,,

148(5):1547-1553 (1992)).

[6040396] The two antigen-binding domains may also be conjugated or cross-linked to
form a bispecific antibody or antigen-binding fragment. For example, one antibody
can be coupled to biotin while the other antibody to avidin, and the strong association
between biotin and avidin would complex the two antibodies together to form a
bispecific antibody (see, for example, U.S. Pat. No. 4,676,980, WO 91/00360, WO
92/00373, and EP 03089). For another example, the two antibodies or antigen-binding
fragments can be cross-linked by conventional methods known in the art, for example,

as disclosed in U.S. Pat. No. 4,676,980,

{800397] Bispecific antigen-binding fragments may be generated from a bispecific
avtibody, for example, by proteolytic cleavage, or by chemical linking. For example,
an antigen-binding fragment {e.g Fab’) of an antibody may be prepared and
converted to Fab'-thiol derivative and then mixed and reacted with another converted
Fab’ derivative having a different antigenic specificity to form a bispecific antigen-

binding fragment (see, for example, Brennan et al |, Science, 229: 81 {1985)).

[660398] In certain embodiments, the bispecific aotibody or antigen-binding
fragments may be eugineered at the interface so that a knob-into-hole association caun
be formed to promote heterodimerization of the two different antigen-binding sites.
“Knob-into-hole” as used herein, refers {0 an interaction between two polypeptides
{such as CH3 domain), where one polypeptide has a protuberance (i.e. “knob”) due to
presence of an amino acid residue having a bulky side chain {e.g tyrosine or
tryptophan), and the other polypeptide has a cavity {l.e. “hole”) where a small side
chain amino acid residue resides (e.g. alanine or threonine), and the protuberavce is
positionable in the cavity so as to promote interaction of the two polypeptides to form
a heterodimer or a complex. Methods of generating polypeptides with knobs-into-

holes are known in the art, e.g., as described in U.S, Pat. No. 5,731,168
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1606399 Conjugates

[8004068] In some embodimwents, the anti-CD24 antibodies and antigen-binding
fragments thereof is linked to one or more conjugates, optionally, wherein the
conjugate is covalently attached either directly or via a linker. A conjugate is 2 non-
proteinaceous moiety that can be attached to the antibody or antigen-binding fragment
thereof. It is contemplated that a variety of conjugates may be linked to the antibodies
or antigen-binding fragments provided herein (see, for example, “Conjugate
Vaccines”, Coutributions to Microbiology and Tmmunology, J. M. Cruse and R E.
Lewtis, Jr. {eds.), Carger Press, New York, {1989)). These conjugates may be linked
to the antibodies or antigen-binding fragments by covalent binding, affinity binding,
intercalation, coordinate binding, complexation, association, blending, or addition,
among other methods. 1n some embodiments, the conjugate comprises a clearance-
modifying agent, a chemotherapeutic agent, a toxin, a radioactive isotope, a
fanthanide, a luminescent label, a fluorescent label, an enzyme-substrate label, a
DNA-alkylators, a topoisomerase inhibitor, a tubulin-binders, or other anticancer

drugs.

800401 ] In certain embodiments, the antibodies and antigen-binding fragments
disclosed herein mav be engineered to contain specific sites outside the epitope
binding portion that may be utihized for binding to one or more conjugates. For
example, such a site may include one or more reactive amino acid residues, such as

for example cysteine or histidine residues, to facilitate covalent linkage to a conjugate.

[800402] In certain embodiments, the antibodies may be linked to a conjugate

indirectly, or through another conjugate. For example, the antibody or antigen-

binding fragments may be conjugated to biotin, then indirectly conjugated to a second
conjugate that is conjugated to avidin, The conjugate can be a toxin (e.g, &
chemotherapeutic agent), a detectable label (e.g., a radicactive isotope, a lanthanide, a

hlaminescent label, a fluorescent label, or an enzyme-substrate label}.

1000403] A “toxin” can be any agent that is detrimental to cells or that can damage or
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kill cells. Examples of toxin include, without limitation, taxol, cytochalasin B,
gramicidin [}, ethidium bromide, emetine, mitomycin, etoposide, tenoposide,
vigeristine, vinbiastine, colchicin, doxorubicin, daunorubicin, dibydroxy anthracin
dione, mitoxantrone, mithramycin, actinomycin D, I-dehydrotestosterone,
glucocorticoids, procaine, tetracaine, lidocaine, propranclol, puromycin and analogs
thereof, antimetabolites {eg., methotrexate, G-mercaptopurine, o-thioguanine,
cytarabine, S-flucrouraci! decarbazine), alkylating agents {e.g., mechlorethamine,
thioepa chlorambucil, melphalan, carmustine (BSNU} and lomustine (CCNUJ},
cyclothosphamide, busuifan, dibromomannitol, streptozotocin, mitomyein C, and cis-
dichlorodiamine platinum {1y (DDP) cisplatin), anthracyclines {e.g., daunorubicin
{formerly daunomycin} and doxorubicin), angibiotics (e.g., dactinomycin (formerly
actinomycin}, bleomyein, mithramycin, and anthramycin (AMC)), and anti-mitotic

agents {e.g., vincristine and vinblastine).

[600404] Examples of detectable label may include a fluorescent labels (eg.
fluorescein, rhodamine, dansyl, phycoervthrin, or Texas Red), enzyme-substrate
labels (e.g. horseradish peroxidase, alkaline phosphatase, luceriferases, glucoamylase,
lysozyme, saccharide oxidases or B-D-galactosidase), radioisotopes (e.g. "1, 'L 171,
1By ssg Sy Mgy Uy Mo Sy Sy Sy Sy 0y L 2Uia Ipe Sspo
1583

*Sm, *MBi, and 7P, other lanthanides, luminescent labels), chromophoric moiety,
digoxigenin, biotin/avidin, a DNA molecule or gold for detection.
{800405] 1o certain embodiments, the conjugate can be a pharmacokinetic modifying
moiety which helps increase half-life of the antibody. IHustrative example include
water-soluble polymers, such as PEG, carboxymethyleellulose, dextran, pelyvinyl
alcohol, polyvinyl pyrrolidone, copolymers of ethylene glycol/propylene glycol, and
the like. The polymer may be of any molecular weight, and may be branched or
unbranched. The number of polymers attached to the antibody may vary, and if more

than one polymer are attached, they can be the same or different molecules.

800406] In certain embodiments, the conjugate can be a purification moiety such as a
magnetic bead.
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[800467] In certain embodiments, the antibodies and/or antigen-binding fragments

thereof provided herein is used for a base for a conjugate.

[600408] Polvnucleotides and Recombinant Methods

[60040%] The present disclosure provides isolated polynuclectides that encode the
anti-CD24 antibodies and antigen-binding fragments thereof. In certain embodiments,
the isolated polynucleotides comprise one or more nucleotide sequences as shown in
SEQID NG: ST, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ D NG: 59,
SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID NO: 67, SEQ 1D NO: 69,
SEQIDNG: 71, SEQ ID NG: 73, SEG 1D NO: 75, SEQ D NG: 77, SEG ID NO: 79,
SEQ 1D NO: 81, SEQ 1D NO: 83, SEQ D NO: 85, SHQ ID NO: 87, SEQ D NO: 89,
SEG ID NO: 102, SEQID NO: 110, SEQ ID NO: 204, SEQ 1D NO: 205, SEQ ID NO:
206, SEQ ID NO: 207, SEQ ID NO: 208, SEQ ID NO: 209, SEQ ID NO: 210, SEQ
ID NO: 211, SEQ ID NO: 212, SEQ ID NO: 213, SEQ ID NO: 214, SEQ ID NO: 215,
SEQ ID NO- 216, SEQ 1D NO: 217, SEQ ID NO: 218, SEQ ID NO: 219, SEQ ID NO:
228, SHOQ ID NO: 229 and/or SEQ 1D NO: 220, which encodes the variable region of
the exemplary antibodies provided herein. DNA encoding the monoclonal antibody is
readily isolated and sequenced using conventional procedures {e.g., by using
oligonucleotide probes that are capable of binding specifically to genes encoding the
heavy and light chaios of the antibody). The encoding DNA may also be obtaived by

synthetic methods.

[000410] The isolated polynucleotide that encodes the amti-CD24 antibodies and
antigen-binding fragrents thereof (e.g including the sequences in as shown in SEQ
1D NGO: 53, SEQ 1D NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEG ID NO: 59, SEQ
ID NO: 61, SEQ 1D NQO: 63, SEQ ID NO: 65, SEQ IDNO: 67, SEQ ID NO: 69, SE(}
ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ 1D NO: 77, SEQ ID NO: 79, SEQ
ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ
NG 102, SEQ ID NG 110, SEQ B NG: 204, SEQ ID NG: 205, SEQ 1D NO: 209,
SEQ 1D NO: 207, SEQ ID NO: 208, SEG ID NO: 209, SEQ ID NG: 210, SEQ ID NO:
211, SEQ ID NO: 212, SEQ ID NO: 213, SEQ ID NO: 214, SEQ ID NO: 215, SEQ
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IDNQG: 216, SEQ 1D NG: 217, SEQ ID NO: 218, SEQ D NG: 219, SEQ 1D NQO: 228,
SEQ ID NG: 229 and/or SEQ 1D NO: 220) can be inserted into a vector for further
cloning (amplification of the DNA) or for expression, using recombinant technigues
known in the art. Many vectors are available. The vector components generally
include, but are not imited to, one or more of the following: a signal sequence, an
ornigin of replication, one or more marker genes, an enhancer element, a promoter (e.g.

SV40, CMVY, BF-1a), and a transcription termination sequence.

[600411] In some embodiments, the vector system includes mammalian, bacterial,
veast systems, ete, and comprises plasmids such as, but not limited to, pALTER,
pBAD, pcDNA, pCal, pL, pET, pGEMEX, pGEX, pCL pCMYV, pEGFP, pBGFT,
pSV2Z, pFUSE, pVITRO pVIVQO, pMAL, pMDIB-T, pMONG, pSELECT, pUNO,
pDUO, PsgSL, pBABE, pWPXL, pBlL pl5STV-L, pProl8, pTD, pRS420, pLexA,
pACT2.2 etc, and other laboratorial and commercially available vectors. Suttable
vectors may include, plasmid, or viral vectors {e.g,, replication defective retroviruses,

adenoviruses and adenc-associated viruses).

[800412] Vectors comprising the polynuclectide sequence encoding the antibody or
antigen-binding fragment can be introduced to a host cell for cloning or gene
expression.  Suitable host cells for cloning or expressing the DNA in the vectors
herein are the prokaryote, yeast, or higher eukaryote cells described above. Suitable
prokarvotes for this purpose include eubacteria, such as Gram-negative or Gram-
positive grganisms, for example, Entercbacteriaceae such as Escherichia, e.g., E. coli,
Entercbacter, Erwinia, Klebstella, Proteus, Salmonelia, e.g., Salmonella typhimurium,
Serratia, e.g., Serratia marcescans, and Shigella, as well as Bacilli such as B. subtilis

and B. licheniformis, Pseudomonas such as P. aeruginosa, and Streptomyces.

[600413] In addition to prokaryotes, eukaryotic microbes such as filamentous fungi or
veast are suitable cloning or expression hosts for anti-CD24 antibody-encoding
vectors. Saccharomyces cerevisiae, or common baker's yeast, is the most commonly
used among lower eukaryotic host microorganisms. However, a number of other
genera, species, and strains are commonly available and useful herein, such as
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Schizosaccharomyces pombe; Kluyveromyces hosts such as, e.g, K. lactis, K. fragilis
(ATCC 12,424), K. bulgaricus (ATCC 16,045), K. wickeramii (ATCC 24,178), K.
waltii (ATCC 56,500}, K. drosophilarum (ATCC 36,906), K. thermotolerans, and K.
marxianus, yarrowia (EP  402226); Pichia pastoris (EP  183,070); Candida;
Trichoderma reesia (EP 244.234), Newrospora crassa;, Schwanniomyces such as
Schwannioroyces occidentalis; and flamentous fungi such as, e.g., Neurospora,

Penicillium, Tolypocladium, and Aspergilius hosts such as A. nidulans and A niger.

600414} Suitable host cells for the expression of glycosvlated antibodies or antigen-
fragment provided here are derived from multicellular organisms.  Examples of
invertebrate cells include plant and insect cells. Numerous baculoviral sirains and
variants and corresponding permissive insect host cells from hosts such as Spodoptera
frugiperda (caterpillar), Aedes aegypti {(mosquito}, Aedes albopictus {mosquito),
Drosophila melanogaster (fruiffly), and Bombyx mori have been identified. A variety
of viral strains for transfection are publicly available, eg., the L-1 variant of
Autographa californica NPV and the Bm-5 strain of Bombyx mori NPV, and such
viruses may be used as the virus herein according to the present invention, particularly
for transfection of Spodoptera frugiperda cells. Plant cell cultures of cotton, corn,

potato, soybean, petunia, tomato, and tobacco can also be utilized as hosts.

[600415] However, interest has been greatest in vertebrate cells, and propagation of
vertebrate cells in culture (tissue culture) has become a routine procedure. Examples
of useful mammalian host cell lines are monkey kidoey CV1 line transformed by
SV40 (COS-7, ATCC CRIL 1651); human embryonic kiduvey line (293 or 293 cells
subcloned for growth in suspension culture, Graham et al.| J. Gen Virol. 36:59 (1977));
baby hamster kidney cells (BHK, ATCC CCL 10), Chinese hamster ovary cells/-
DHFR (CHO, Urlaub et al, Proc. Nath Acad. Sci USA 77:4216 {1980)); mouse
sertoli celis (TM4, Mather, Biol. Reprod. 23:243-251 (1980)); monkey kidney cells
{CV1 ATCC CCL 70); African green monkey kidney cells (VERG-76, ATCC CRL-
15873, human cervical carcinoma cells (HELA, ATCC CCL 2); canine ladoey cells

(MDCK, ATCC CCL 34); buffalo rat liver cells (BRL 3A, ATCC CRL 1442); human

99



WO 2022/170280 PCT/US2022/015711

lung cells (W138 ATCC CCL 75); human hiver cells (Hep G2, HB 8065), mouse
mammary tumor (MMT 060562, ATCC CCL51Y;, TRI cells (Mather et al,, Annals
N.Y. Acad. Sci. 383:44-68 (1982)); MRC 5 cells; FS4 cells; and a human hepatoma
tine (Hep G2).

[680416] Host cells are transformed with the above-described expression or cloning
vectors for anti-CD24 antibody production and cultured in conventional nutrient
media modified as appropriate for inducing promoters, selecting transformants, or
amplifying the genes encoding the desired sequences. In another embodiment, the

aotibody may be produced by homologous recombination known iu the art.

[600417] The host cells used to produce the antibodies or antigen-binding fragments
provided herein may be cultured in a variety of media. Commercially available media
such as Ham's F10 (Sigma), Minimal Essential Medium (MEM), (Sigma), RPMI-
1640 (Sigma), and Dulbecco’s Modified Hagle's Medium (DMBEM), Sigma) are
suitable for cubturing the host cells. In addition, any of the media described in Ham et
al., Meth. Enz. 5844 (1979}, Barnes et al, Anal Biochem. 102:255 {1980), U.S. Pat.
No. 4,767,704, 4,657,866; 4,927,762; 4,560,655, or 5,122,469, WO 90/03430, WO
87/00195; or U.S. Pat. Re. 30,985 may be used as culture media for the host cells.
Any of these media may be supplemented as necessary with hormones and/or other
growth factors {such as insulin, transferrin, or epidermal growth factor), salts {such as
sodium chloride, calcium, magnesium, and phosphate), buffers (such as HEPES),
nucleotides  {such as adenosine and thymidine), antibiotics {(such as
GENTAMYCIN™ drug), trace elements (defined as inorganic compounds usually
present at final concentrations in the micromolar range), and glicose or an equivalent
energy source. Any other necessary supplements may also be mcluded at appropriate
concentrations that would be known to those skilled in the art. The culture conditions,
such as temperature, pH, and the like, are those previously used with the host cell

selected for expression, and will be apparent to the ordinarily skilled artisan.

[000418] When using recombinant techniques, the antibody can be produced
itraceliularly, in the periplasmic space, or directly secreted into the medium. If the
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antibody is produced intracellularly, as a first step, the particulate debris, either host
cells or lysed fragments, is removed, for example, by centrifugation or ultrafiltration.
Carter et al, Bio/Technology 10:163-167 (1992} describe a procedure for isolating
antibodies which are secreted to the periplasmic space of E. coli. Briefly, cell paste is
thawed 1in the presence of sodium acetate (pH 3.5), EDTA, and
phenylmethylsulfonyifluoride (PMSF) over about 30 nun. Cell debris can be removed
by centrifugation. Where the antibody is secreted into the medium, supernatants from
such expression sysiems are generally first concentrated using a commercially
available protein concentration filter, for example, an Amicon or Millipore Pellicon
ultrafiltration unit. A protease inhibitor such as PMSF may be included in any of the
foregoing steps to inhibit proteolysis and antibiotics may be included to prevent the

growth of adventitious contaminants.

[800419] The anti-CD24 antibodies and antigen-binding fragments thereof prepared
from the cells can be purified using, for example, hydroxylapatite chromatography,
gel  electrophoresis, dialysis, DEAE-cellulose ton exchange chromatography,
ammonium sulfate precipitation, salting out, and affinity chromatography, with

affinity chromatography being the preferred purification technique.

[80042¢] In certain embodiments, Protein A immobilized on a solid phase is used for
inmunoaffinity puritication of the antibody and antigen-binding fragment thereof
The suitability of protein A as an affinity ligand depends on the species and isotype of
any immunogiobulin Fe domain that is present in the antibody. Protein A can be used
to purify antibodies that are based on human gamomal, gamma2, or gammad heavy
chains (Lindmark et al, } Immunol Meth 62:1-13 (1983)) Protein G is
recommended for all mouse isotypes and for human gamma3 {Guss et al,, EMBO J
5:1567 1575 (1986}). The matrix to which the affinity ligand is attached is most often
agarose, but other matrices are available. Mechanically stable matrices such as
controlied pore glass or poly{styrenedivinyDbenzene allow for faster flow rates and
shorter processing times than can be achieved with agarose. Where the antibody

comprises a CH3 domain, the Bakerbond ABX . TM. resin (J. T. Baker, Phillipsburg,
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NI is useful for purification. Other techniques for protein purification such as
fractionation on an ion-exchange column, ethanol precipitation, Reverse Phase HPLC,
chromatography  on  silica, chromatography on  heparin  SEPHAROSE™
chromatography on an anion or cation exchange resin (such as a polyaspartic acid
column}, chromaiofocusing, SDS-PAGE, and ammonium sulfate precipitation are

also available depending on the antibody to be recovered.

[800421] Following any preliminary purification step(s), the mixture comprising the
antibody of interest and contaminants may be subjected to low pH hydrophobic
interaction chromatography using an elution buffer at a pH between about 2.5-4.5

preferably performed at low salt concentrations {e.g., from about 0-0.25M salt)}.
1800422]) CAR

[800423] In another aspect, the present disclosure also provides chimeric antigen
receptor (CAR) comprising an antigen binding domain, a transmembrane domain, a
costimulatory signaling region, and a TCR signaling domain, wherein the antigen
binding domain specifically binds to CD24 and comprises an antigen binding
fragment provided herein. In certain embodiments, the antigen binding fragment i3 a
Fab or a scFv. In certain embodiments, the CAR provided herein is bispecific. The
CAR is capable of fusther specifically binding to a second antigen other than CD24,
or a second epitope on CD24. In certain embodiments, the second antigen is a tumor
antigen, tumor associated antigen, or an immune related target as mentioned above.
The TCR signaling domain can be selected from the group consisting of an
intraceliular signal regions sequence of CD3(, FeeRly, CD27, CD28, CD137, CD134,
MyD8E, CD40, CD278, TLRs, or a combination thereof. The transmembrane region
can comprise a trapsmewbrane region of CD3, D4, CDE or CD28 In certain
embodiments, the second antigen is an immunoinhibitory molecule, such as PD-L1,

SIRPa, CD47 or B2M

[800424] In another aspect, the present disclosure also provides a nucleic acid

sequence encoding the CAR as mentioned above as well as a cell or a vector
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comprising such nucleic acid sequence or a cell genetically modified to express the
CAR provided herein. The cell can be an immune cell, optionally, wherein the

immune cell is T lymphoeyte, NK cell, monocyte, macrophage or NKT lymphocyie.

[600425] Pharmaceutical Compesition

[800426] The present disclosure further provides pharmaceutical compositions
comprising the anti-CD24 antibodies or antigen-binding fragments thereof and one or

more pharmaceutically acceptable carriers.

[600427] Pharmaceutical acceptable carriers for use in the pharmaceutical
compositions disclosed herein may include, for example, pharmaceutically acceptable
Hguid, gel, or solid carriers, aqueous vehicles, nonaqueous vehicles, antimicrobial
agents, isotonic agents, buffers, antioxadants, anesthetics, suspending/dispending
agents, sequestering or chelating agents, diluents, adjuvants, excipients, or non-toxic
auxiliary substances, other components known in the art, or varicus combinations

thereof

[800428] Suitable components may inclade, for example, antioxidants, fillers, binders,
disintegrants, buffers, preservatives, lubricants, flavorings, thickeners, coloring agents,
emulsifiers or stabilizers such as sugars and cyclodextrins. Suitable antioxidants may
include, for example, methionine, ascorbic acid, EDTA, sodium thiosulfate, platimam,
catalase, citric acid, cysteine, thioglycerol, thioglycolic acid, thiosorbitol, butylated
hydroxanisol, butylated hydroxvtoluene, and/or propy! gallate. As disclosed herein,
inclusion of one or more antioxidants such as methionine in a composition coruprising
an antibody or antigen-binding fragment and conjugates as provided herein decreases
oxidation of the antibody or antigen-binding fragment. This reduction in oxidation
preveuts or reduces loss of binding affinity, thereby improving antibody stability and
maximizing shelf-life. Therefore, in certain embodiments compositions are provided
that comprise one or more antibodies or antigen-binding fragments as disclosed herein
and one or more antioxidants such as methionine. Further provided are wethods for

preventing oxidation of, extending the shelt-life of, and/or irproving the efficacy of

103



WO 2022/170280 PCT/US2022/015711

an antibody or antigen-binding fragment as provided herein by mixing the antibody or

antigen-binding fragment with one or more antioxidants such as methionine.

[800429] To further ilustrate, pharmaceutical acceptable carriers may include, for
example, aqueous vehicles such as sodium chioride injection, Ringer's injection,
isotonic dextrose injection, sterile water injection, or dextrose and lactated Ringer's
injection, nonagueous vehicles such as fixed oils of vegetable origin, cottonseed oil,
corn oil, sesame o, or peanut oil, antimicrobial agents at bacteriostatic or fungistatic
concentrations, isotonic agents such as sodium chloride or dextrose, buffers such as
phosphate or citrate buffers, antioxidants such as sodium bisulfate, local anesthetics
such as procaine hydrochloride, suspending and dispersing agents such as sodium
carbosymethyicelluose, hydroxypropyl methyleellalose, or polyvinylpyrrolidoune,
emulsifying agents such as Polysorbate 80 (TWEEN-80), sequestering or chelating
agents such as HEDTA (ethylenediaminetetraacetic acid) or EGTA (ethylene glycol
tetraacetic acid), ethyl alcohol, polyethylene glycol, propylene glyeol, sodium
hydroxide, hydrochioric acid, citric acid, or lactic acid. Antimicrobial agents utilized
as carriers may be added to pharmaceutical compositions in multiple-dose containers
that include phenols or cresols, mercurials, benzyl alcohol, chlorobutanol, methyl and
propyl p-hydroxybenzoic acid esters, thimerosal, benzalkonium chioride and
benzethonium chloride. Suitable excipients may tnclude, for example, water, saline,
dextrose, glycerol, or ethanol.  Suitable non-toxic auxiliary substances may include,
for example, wetting or emulsifying agents, pH buffering agents, stabilizers, solubility
enhancers, or agents such as sodium acetate, sorbitan monolaurate, triethanolamine

oleate, or cyclodextrin.

[80043¢] The pharmaceutical compositions can be a liguid solution, suspension,
emulsion, pill, capsule, tablet, sustained release formulation, or powder. Oral
formulations can include standard carriers such as pharmaceutical grades of manmtol,
lactose, starch, magnesinm stearate, polyvinyl pyrollidone, sodium saccharine,

cellulose, magnesium carbonate, etc.
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[80043%] In certain embodiments, the pharmaceutical compositions are formulated
mte an injectable composition. The injectable pharmaceutical compositions may be
prepared in any conventional form, such as for example liquid solution, suspension,
emulsion, or solid forms suitable for generating liquid seolution, suspension, or
emulsion. Preparations for injection may include sterile and/or non-pyretic solutions
ready for injection, sterile dry soluble products, such as lyophilized powders, ready to
be combined with a solvent just prior to use, including hypodermic tablets, sterile
suspensions ready for injection, sterile dry insoluble products ready to be combined
with a vehicle just prior fo use, and sterile and/or non-pyretic emulsions. The

solutions may be either agueous or nonagueous.

1006432] In certain embodiments, unit-dose parenteral preparations are packaged in
an ampoule, a vial or a syringe with a needle. All preparations for parenteral

administration should be sterile and not pyretic, as is known and practiced in the art.

[600433] In certain embodiments, a sterile, lyophilized powder is prepared by
dissolving an antibody or antigen-binding fragment as disclosed herein in a suitable
solvent. The solvent may contain an excipient which improves the stability or other
pharmacological components of the powder or reconstituted solution, prepared from
the powder. Excipients that may be used include, but are not limited to, water,
dextrose, sorbital, fructose, corn syrup, xyittol, glvcerin, glucose, sucrose or other
suitable agent. The solvent may contain a buffer, such as citrate, sodium or potassium
phosphate or other such buffer known to those of skill in the art at, in one
embodiment, about neutral pH. Subsequent sterile filtration of the solution followed
by lyophilization under standard conditions known to those of skill in the art provides
a desirable formulation. In one embodiment, the resulting solution will be apportioned
into vials for lyophilization. Each vial can contain a single dosage or multiple dosages
of the anti-CD24 antibody or antigen-binding fragment thereof or composition thereof.
Overfilling vials with a small amount above that needed for a dose or set of doses

{e.g., about 10%) 15 acceptable so as to faciitate accurate sample withdrawal and
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accurate dosing. The lyvophilized powder can be stored under appropriate conditions,

such as at about 4 °C to room temperature.

[600434] Reconstitution of a Iyophilized powder with water for injection provides a
formulation for use in parenteral administration. In one embodiment, for
seconstitution the sterile and/or non-pyretic water or other liquid suitable carrier is
added to lyophilized powder. The precise amount depends upon the selected therapy

being given, and can be empirically determined.
[606435] Methods of Use

[600436] The present disclosure also provides therapeutic methods comprising:
admimstering a therapeutically effective amount of the antibody or antigen-binding
fragment as provided herein to a subject in need thereof, thereby treating or
preventing a {D24-related disease or condition. In some embodiment, the CD24-
related disease or condition is cancer, autoimmune disease, inflammatory disease,

adaptive imrmune disease or infectious disease.

[800437] Examples of cancer include but are not lirtted to, non~-small cell lung
cancer {squamous/nonsquamous), small cell lung cancer, renal cell cancer, colorectal
cancer, colon cancer, gvarian cancer, breast cancer {including basal breast carcinoma,
ductal carcinoma and lobular breast carcinoma), pancreatic cancer, gastric carcinoma,
bladder cancer, esophageal cancer, mesothelioma, melanoma, head and neck cancer,
thyroid cancer, sarcoma, prostate cancer, glioblastoma, cervical cancer, thymic
carcinoma, melanoma, myelomas, mycoses fungoids, merkel cell cancer,
hepatocellular  carcinoma (HCC), fibrosarcoma, myxosarcoma, Hposarcoma,
chondrosarcoma, osteogenic sarcoma, and other sarcomas, synovioma, mesothelioma,
Ewing's tumor, letomyosarcoma, rhabdomyosarcoma, lymphoid malignancy, basal
cell carcinoma, adenccarcinoma, sweat gland carcinoma, medullary thyroid
carcinoma, papillary thyroid carcinoma, pheochromocytomas sebacecus gland
carcinoma, papillary carcinoma, papillary adenocarcinomas, medullary carcinoma,

bronchogenic carcinoma, hepatoma, bile duct carcinoma, choriocarcinoma, Wilms'
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tumor, cervical cancer, testicular tumor, seminoma, classical Hodgkin lymphoma
(CHL), primary mediastinal large B-cell lymphoma, T-cell/histiocyte-rich B-cell
fymphoroa, acute [ympbocytic leukemia, acute myelocytic leukewia, acute
myelogenous  leukemia, chronic myelocytic {granulocvtic) leukemia, chronic
myelogenous leukemia, chronic lymphocytic leukemia, polycythemia vera, mast cell
derived tumors, EBV-positive and -negative PTLD., and diffuse large B-cell
lymphoma (BDLBCL), plasmablastic lymphoma, extranodal NK/T-cell lymphoma,
nasopharyngeal carcinoma, HHV8-associated primary effusion lymphoma, non-
Hodgkin's lymphoma, multiple myeloma, Waldenstrom's macroglobulinemia, heavy
chain disease, myvelodysplastic syndrome, hairy cell leukemia and myelodysplasia,
primary CNS lymphora, spinal axis tumor, brain stemy glioma, astrocytoma,
medulloblastoma, craniopharyogioma, ependymoma, pinealoma, hemangioblastoma,
acoustic neuroma, oligodendroglioma, menangioma, melanoma, neuroblastoma and

retinoblastoma.

[600438] In certain embodiments, the cancer is lung cancer, bronchial cancer, bone
cancer, Hiver and bile duct cancer, pancreatic cancer, breast cancer, liver cancer,
ovarian cancer, testicle cancer, kidney cancer, bladder cancer, head and neck cancer,
spine cancer, brain cancer, cervix cancer, uterine cancer, endometrial cancer, colon
cancer, colorectal cancer, rectal cancer, anal cancer, esophageal cancer,
gastrointestinal cancer, skin cancer, prostate cancer, pituitary cancer, stomach cancer,
vagina cancer, thyroid cancer, glioblastoma, astrocytoma, melanoma, myelodysplastic
syndrome, sarcoma, teratoma, adenocarcinoma, leukemia, royeloma and lymphoma.

In certain embodiments, the cancer is chemoresistant.

[800439] In certain embodiments, the disease or condition is hematological cancer
chosen from B-cell lymphomas Examples of B-cell lymphomas includes but not
timited to, Hodgkin's lymphoma, non-Hodgkin's lymphoma (NHL), acute
lymphocytic leukemia (ALL}, acute myeloid leukemia {AML), chronic lymphocytic
teukeria {CLL), chronic myelogenous leukemia (CML), multiple myeloma (MM),

diffuse large B cell lymphoma (DLBCL), Marginal zone B-cell lymphoma (MZL),
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Mantle cell lymphoma (MCL), Richter's syndrome, Burkitt's lymphoma or follicular

tymphoma.

[600440] Avtoimmune  diseases  include, but are not limsited to, Acquired
Imsmunecdeficiency Syndrome (AIDS, which is a viral disease with an autcimmune
component}, alopecia areata, ankvlosing spondylitis, antiphospholipid syndrome,
autoimmune Addison's disease, autoimmune hemolvtic anenua, autoimmune hepatitis,
autoimmune inner ear disease (AIED), autoimmune lymphoproliferative syndrome
(ALPS), autoimmune thrombocyiopenic purpura (ATP), Rehcet's disease,
cardiomyopathy, celiac sprue-dermatitis  hepetiformis; chronic fatigue immune
dysfunction syndrome (CFIDS), chronic inflammatory demyelinating polyneuropathy
(CIPD), cicatricial pemphigold, cold agglutinin disease, crest syndrome, Crohn's
disease, Degos' disease, dermatomyositis-juvenile, discoid lupus, essential mixed
cryoglobulinemia, fibromyalgia-fibromyositis, Graves' disease, Guillain-Barre
syndrome, Hashimoto's thyroiditis, idiopathic pulmwonary fibrosis, idiopathic
thrombocvtopenia purpura {(ITP), IgA nephropathy, insulin-dependent diabetes
mellitus, juvenile chronic arthritis (Still's disease}, juvenile rheumatoid arthritis,
Mentere's disease, mixed connective tissue disease, multiple sclerosis, myasthenia
gravis, pemacious anemia, polyarteritis nodosa, polychondritis, polyglandular
syndromes, polymyalgia rheumatica, polymyositis and dermatomyositis, primary
agammaglobulinemia, primary biliary cirrhosis, psoriasis, psoriatic  arthritis,
Raynaud's phenomena, Reiter's syndrome, rheumatic fever, rheumatoid arthritis,
sarcoidosts, scleroderma (progressive systemic sclerosis (PSS), also known as
systemic sclerosis (8S)), Sjogren's syndrome, stiff-man syndrome, systemic lupus
erythematosus, Takayasu arteritis, temporal arteritis/giant cell arteritis, ulcerative

colitis, uveitis, vitiligo and Wegener's granulomatosis.

{60044 1] Inflammatory disorders, include, for example, chronic and acute
inflammatory disorders. Examples of inflammatory disorders include Alzheimer's
disease, asthma, atopic allergy, allergy, atherosclerosis, bronchial asthma, eczema,

glomerulonephritis, graft vs. host disease, hemeolytic anemias, osteoarthritis, sepsis,
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stroke, transplantation of tissue and organs, vasculitis, diabetic retinopathy and
ventilator induced lung injury. In some embodiments, the CD24 associated conditions
are inflammatory diseases such as systemic lupus eryvthematosus {SLE), intestinal
mucosal inflammation, wasting disease associated with colitis, multiple sclerosis,
viral infections, rheumatoid arthritis, osteoarthritis, Cohn's disease, and inflammatory

bowel disease, psoriasis, systemic scleroderma, antoimnmune diabetes and the like.

[606442] Infectious disease include, but are not limited to, fungus infection,
parasite/protozoan infection or chronic viral infection, for example, malaria,
coccidiotodmycosis  immitis,  histoplasmosis,  onychomycosis,  aspergilosis,
blastomycosis, candidiasis albicans, paracoccidioiomycosis, microsporidiosis,
Acanthamoeba  keratitis, Amoebiasis, Ascariasis, Babesiosis, Balantidiasis,
Baylisascariasis, Chagas disease, Clonorchiasis, Cochliomyia, Cryptosporidiosis,
Diphyllobothriasis, Dracunculiasis, Echinococcosis, Elephantiasis, FEnterobiasis,
Fascioliasis, Fasciolopsiasis, Filariasis, Giardiasis, Gnathostomiasis, Hymenolepiasis,
Isosporiasis, Katayama fever, Leishmanasis, Lyme disease, Metagonimiasis, Myiasis,
Unchocerciasis, Pediculosis, Scabies, Schistosomiasis, Sleeping  sickness,
Strongylotdiasis, Taeniasis, Toxocariasis, Toxoplasmosis, Trichinosis, Trichuriasis,
Trypanosomiasis, helminth infection, infection of hepatitis B (HBV), hepatitis C
(HCV), herpes virus, Epstein-Barr virus, HIV, cytomegalovirus, herpes simplex viras
type I, herpes simplex virus type 1L human papilloma viras, adenovirus, human
immunodeficiency virus 1, human immunodeficiency virus I, Kaposi West sarcoma
associated berpes virus epidemics, thin ring virus (Torquetenovirus), buman T
tvmphotrophic viruse I, human T lymphotrophic viruse I, varicella zoster, JC virus or

BK virus.
[800443] In certain embodiments, the subject is human,

[660444] In another aspect, methods are provided to treat a disease or condition in a
subject that would benefit from modulation of CD24 activity, comprising
administering a therapeutically effective amount of the antibody or antigen-binding
fragment as provided herein to a subject in need thereof. The term “disease or
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condition” as used herein can be used interchangeably with the term “CD24-related

disease or condition”.

[600445] The therapeutically effective amount of an antibody or antigen-binding
fragment as provided herein will depend on various factors known in the art, such as
for example body weight, age, past medical history, present medications, state of
health of the subiect and potential for cross-reaction, allergies, sensitivities and
adverse side-effects, as well as the administration route and extent of disease
development.  Dosages may be proportionally reduced or increased by one of
ordinary skill in the art {e.g., physician or veterinarian) as indicated by these and other

circumstances or requiremems.

[000446] In certain embodiments, an antibody or anmtigen-binding fragment as
provided herein may be administered at a therapeutically effective dosage of about
0.01 mg/kg to about 100 rog/kg (e.g., about 0.01 mg/kg, about 0.5 mg/kg, about 1
wg/kg, about 2 mg/kg, about 3 mg/kg, about 5 mg/ke, about 10 mg/kg, about 15
mg/kg, about 20 mg/kg, about 25 mg/kg, about 30 mg/kg, about 35 mg/kg, about 40
mg/kg, about 45 mg/kg, about 50 mg/kg, about 55 mg/kg, about 60 mg/kg, about 65
mg/kg, about 70 mg/kg, about 75 mg/kg, about 80 mg/kg, about 85 mg/kg, about 90
mg/kg, about 95 mg/kg, or about 100 mg/kg). In certain of these embodiments, the
antibody or antigen-binding fragment is administered at a dosage of about 50 mg/kg
or less, and in certain of these embodirments the dosage 1s 10 mg/kg or less, 5 mg/kg
or less, 3 mg/kg or less, 1 mg/kg or less, 0.5 mg/kg or less, or 0.1 mg/kg or less. In
certain embodiments, the admivistration dosage may change over the course of
treatment. For example, in certain embodiments the initial administration dosage may
be higher than subsequent admimistration dosages. In certain embodiments, the
admwinistration dosage may vary over the course of treatment depending oun the
reaction of the subject.

[600447] Dosage regimens may be adjusied to provide the optimum desired response
{e.g., a therapeutic response). For example, a single dose may be administered, or
several divided doses may be administered over time.
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[800448] The antibodies and aniigen-binding fragments disclosed herein may be
administered by any route known in the art, such as for example parenteral (e.g.,
subcutaneous,  intraperitoneal,  intravenous, including  intravenocus infusion,
intramuscular, or intradermual injection) or non-parenteral {e.g., oral, intranasal,

mtraocular, sublingual, rectal, or topical) routes.

1806449] In some embodiments, the antibodies or antigen-binding fragments
disclosed herein may be administered alone or in combination with one or more
additional therapeutic means or agenis. In some embodiments, the antibodies or
antigen-binding fragments disclosed herein may be administered alone or in
combination with a second therapeutic agent. For example, the antibodies or antigen-
binding fragroents disclosed herein may be administered o combination with a
second therapeutic agent, for example, a chemotherapeutic agent or an anti-cancer
drug. In certain embodiments, the the antibodies or antigen-binding fragments
disclosed herein may be administered in combination with with an antagonist of one
or more immunoinhibitory molecule, e.g, CD47, SIRPw, PD-L1, or the beta-2
microglobulin subunit of the major histocompatibility class 1 complex (B2M}. The
term “antagonist” as used herein cornprises can refer to any small molecule, small ot
micro RNAs, or antibodies or antigen-binding fragments thereof that blocks or
inhibits binding of €47, SIRPo, PD-1.1 or B2M 1o their respective binding partoers
80 as to prevent ehicit of immunoinhibitory signals. In certain embodiments, the
antibodies or antigen-binding fragments disclosed herein is administered in
combination with a CD47 antagonist, such as a SIRPo-Fc fusion protein or variant
thereof, an anti-CD47 antibody or antigen-binding fragment thereof. In certain
embodiments, the antibodies or antigen-binding fragments disclosed herein is
administered in combination with a SIRPa astagouist, such as a soluble CD47 or

vatiant thereof, an anti-SIRPa antibody or an antigen-binding fragment thereof.

[6004506] The term “anti-CDA47 antibody” can refer to avy known anti-CD47
antibodies or antigen-binding fragment thereof, including without limitation, HuSF9

as disclosed in US938232082. The Hu5F9-G4 is also used, which is an anti-human
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CD47 antibody and was humanized by grafting its complementarity determining
regions (CDRs) onto a human Ig(G4 format and results in the humanized 5F9 antibody

(HuSF9-G4y (Lin J. et al,, PLoS One, 2015, 10: e0137345).

600451 ] In certain of these embodiments, an antibody or antigen-binding fragment as
disclosed herein that is administered in combination with one or more additional
therapeutic agents may be administered simultanecusly with the one or more
additional therapeutic agents, and in certain of these embodiments the antibody or
avtigen-binding fragroent and the additional therapeutic agent(s) may be administered
as part of the same pharmaceutical composition. However, an antibody or antigen-
binding fragment administered “in combination” with ancther therapeutic agent does
not have to be administered simultancously with or wn the same corposition as the
agent. An antibody or antigen-binding fragment administered prior to or after another
agent is considered to be administered “in combination” with that agent as the phrase
is used herein, even if the antibody or antigen-binding fragment and second agent are
administered via different routes. Where possible, additional therapeutic agents
administered in combination with the antibodies or antigen-binding fragments
disclosed herein are administered according to the schedule listed in the product
information sheet of the additional therapeutic agent, or according to the Physicians'
Desk Reference 2003 (Physicians' Desk Reference, 57th Ed; Medical Economics
Company, ISBN: 1563634457, 57th edition (November 2002)) or protocols well

known in the art.

[800452] In some embodiments, the present disclosure provides methods of
detecting presence or amount of CD24 in a sample, comprising contacting the sample
with the antibody or antigen-binding fragment thereof, and determining the presence

or the amount of CD24 in the sample.

[600453] In some embodiments, the present disclosure provides methods of
diagnosing a CD24 related disease or condition in a subject, comprising: a) obtaining
a sample from the subject; b) contacting the sample obtained from the subject with the
antibody or antigen-binding fragment thereot provided herein; ¢} determining
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presence or amount of CD24 in the sample; and d) correlating the existence of the

CD24 to the CD24 related disease or condition in the subject.

[600454] In some embodiments, the present disclosure also provides use of the
antibody or antigen-binding fragment thereof provided herein in the manufacture of a
medicament for treating a CD24 related disease or condition in a subject, in the
manufacture of a diagnostic reagent for diagnosing a CD24 related disease or

condition.

[600435] In another aspect, the present disclosure also provides a method of
modulating CD24 activity in a CD24-expressing cell, comprising exposing the CD24-

expressing cell to the antibody or antigen-binding fragment thereof provided herein.

1800456] In another aspect, the present disclosure also provides a method of detecting
presence or amount of D24 in a sample, comprising contacting the sample with the
antibody or antigen-binding fragment thereot provided herein, and determining the

presence or the amount of CD24 in the sample.

[000457] In another aspect, the present disclosure also provides a method of
diagnosing a CD24 related disease or condition in a subject, comprising: a) obtaining
a sample from the subject; b) contacting the sample obtained from the subject with the
antibody or antigen-binding fragment thereof provided herein; ¢} determining
presence or amount of CD24 in the sample; and d) correlating the presence or the
amount of CD24 to existence or status of the CD24 related disease or condition in the

subject.

[800458] In another aspect, the present disclosure also provides use of the antibody or
antigen-binding fragment thereof provided herein in the manufacture of a medicament
for treating a CD24 related disease or condition in a subject. The medicament can
further comprise a second therapeutic agent, eg, a CD47 antagonist, optionally,
wherein the CD347 antagonist is a SIRPa-Fe fusion protein or variant thereof, or an

anti-CD47 antibody or antigen-binding fragment thereof
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[800459] In another aspect, the present disclosure also provides use of the antibody or
antigen-binding fragment thereof provided herein in the manufacture of a diagnostic

reagent for diagnosing a CD24 related disease or condition.

[600460] In ancther aspect, the present disclosure also provides a kit comprising the
antibody or antigen-binding fragment thereof provided herein, useful in detecting
CD24, optionally recombinant CD24, D24 expressed on cell surface, or CD24-
expresing cells. The term “recombinant” as used herein refers to artificial
manipulation of one or more biological molecules such as polynucleotide or
polypeptide molecules using one or more molecular biclogy techniques to make such

biclogical molecule(s) into something other than its natural state.

j000461] In another aspect, the present disclosure also provides a method for
stimulating a T cell-mediated immune response to a CD24-expressing cell or tissue in
a mammal, the rethod comprising administering to the mammal an effective amount
of a cell genetically modified to express the CAR comprising an antigen binding
domain, a transmembrane domain, a costimulatory signaling region, and a TCR
signaling domain, wherein the antigen binding domain specifically binds to CDD24 and
comprises an antigen binding fragment provided herein. In certain embodiments, the
antigen binding fragment is a Fab or a scFv. In certain embodiments, the CAR
provided herein is bispecific. The CAR s capable of further specifically binding to a
second antigen other than CD24 or a second epitope on CDZ4. In certain
embodiments, the second antigen is a tumor antigen as mentioned above. The TCR
sigualing domain can be selected from the group consisting of an intracellular signal
region sequence of CD3( FecRly, CD27, CD28, CDI137, CD134, MyDS8S, CD40,
CD278, TLRs, or a combination thereof The transmembrane region can comprise a
transmembrane region of €33, CD4, CDB or CD28. Iv certain embodiments, the

second antigen is an immunoinhibitory molecule, e g, PD-L1, SIRPo, CD47 or B2M.

[600462] In another aspect, the present disclosure also provides method for treating a
mammal having a CD24 related disease or condition, comprising administering to the
mammal an effective amount of a cell that is genetically modified to express the CAR
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provided herein (e g., an autologous T celly, thereby treating the mammal. In certain
embodiments, the CD24 related disease or condition is cancer. In certain

embodiments, the mammal is a human subject.

660463 The following examples are provided to better illustrate the claimed
invention and are not to be interpreted as limiting the scope of the invention. All
specific compositions, materials, and methods described below, in whole or in part,
fall within the scope of the present invention. These specific compositions, materials,
and methods are not intended to limit the invention, but merely to illustrate specific
embodiments falling within the scope of the invention. One skilled in the art may
develop equivalent compositions, materials, and methods without the exercise of
inventive capacity and without departing from the scope of the invention. It will be
understood that many variations can be made in the procedures herein described while
still remaining within the bounds of the present invention. It is the intention of the

inventors that such variations are inchuded within the scope of the invention.
EXAMPLES

1600464] EXAMPLE 1: Hybridoma development

[800465] 1, Metheds

[606466] 1.1 Imymunization and seram titer determination

[600467] 1.1.1 Immunogen and immunization strategies

[000468] Cell immunization. Human CD24 overexpressing cells ( HEK293F-

[600469] Genetic immunization: Full length human CD24 expression construct
800470 Protein immunization: Recomwbinant human CD24 protein

[660471] Balb/c and SIL mice were immunized as shown in Table 2. The primary
immunization were followed by several boosts until animals developed satisfactory

antiserum titers suitable for hybridoma development. All the immunization strategies
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were carried out in parallel in order to compare the performance and immune

response in serum level

[600472] Table 2

Grou Immynogen Route Animal/Strai (})“:OL!]O Dosage
P 0 size
- . : - . O ity
1 hCD24 cells ip SIL 5 5-Ix1o
cells
2 RCD24 cells Lp Balb/c 5 0.5-1x10
cells
3 hCD24 expression Gene S 5 4ug
construct gun
4 hCDhé CXPTession Gene Balb/c 5 4ue
construct gun
) by P el
s RecombinanthCD24 1y p SIL 5 25-50 g
protein
[000473] 1.1.2 Immunization schedules
[606474] Table 3: Immunization schedule {(Cell immunization)
Day 0 Pre-bleed (15- 30 ul. serum/mouse)
Primary: 0.5 — 1 x 10%mouse IP
i4 Boost 1: 0.5 — 1 x 10’ cell per mouse IP
21 Test Bleed (15-30 pL serum/mouse} (TB1)
22 Test bleed FACS
35 Boost 2: [P, 0.5-1x10" cell per mouse IP
42 Test Bleed (15-30 ub serum/mouse) (TB2)
43 Test bleed FACS
44 Data analysis and phase conclusion
56 Pre-fusion (final)} Boost, IP, 0.5-1x10" cell per mouse
s Animals not selected for cell fusion will be maintained in cage and
may be given additional boost immunizations.

1006475] Table 4; Immunization schedule (Genetic immunization}

Day 0 Pre-bleed 15- 30 pl serum/mouse)
Primary immunization, 1ug/shot, 4 shots/animal
14 Boost 1: 1 ug/shot, 4 shots/animal
21 Test Bleed (15-30 yL serum/mouse)
22 Test bleed FACS
28 Boost 20 1 ug/shot, 4 shots/animal
35 Test Bleed (15-30 gl serunymouse)
36 Test bleed FACS
42 Boost 3: 1 ug/shot, 4 shots/animal
49 Test Bleed (15-30 pl serum/mouse)
50 Test bleed FACS

116



WO 2022/170280 PCT/US2022/015711

51 Data analysis and phase conclusion
63 Pre-fusion (final) Boost: 0.5 — 1 x 10" per mouse
67 Fusion

¢ Ammals not selected for cell fusion will be maintained in cage and may
be given additional boost immunizations.

[600476] Table 5: Immunization schedule (Protein immunization)

Day 0 Pre-bleed (15- 30 yL serum/mouse}
Primary: 50 pg/mouse IP, CFA

14 Boost 11 25 yg/mouse 1P, IFA

21 Test Bleed (15-30 pL serum/mouse) (TB1)

22 Test bleed FACS

35 Boost 2: 1P, 25 ug/mouse 1P, IFA

42 Test Bleed (15-30 puL. serum/mouse} (TB2)

43 Test bleed FACS

44 Data analysis and phase conclusion

56 Pre-~fusion (final) Boost, IP, 25 ng/mouse

#  Animals not selected for cell fusion will be maintained in cage and
may be given additional boost immunizations.

[600477] 1.1.3 Test bleed antiserum analysis

1800478] Screening. Test bleeds were performed and evaluated by testing using
FACS on 293F cell line stably over-expressing human CD24 (293F-hCD24) and
MCF7 cells.

[000479] 1.2 Hvbridoma Generation and screening

[600480] 1.2.1 Cell fusion and screening

j800481] Fusion: Splenocyte fusions were performed on the mice which responded
the best to the immunizations as determined by test bleed FACS. The lymphocytes
from spleens and lymph nodes were fused to a Sp2/0-Agl4 cell line using au
optimized electrofusion protocol. Multiple fusions were performed to ensure success

of the project.

[000482] Screening and expansion: The fusion was plated (10" to 10° per well) into
a stack of 96-well plates. Plates were monitored for growth and fed weekly. Wells
with cell growth were screened by primary screening assays in 10-14 days with
Acumen and/or other feasible assays. Multiple fusions for each targeting antigen were

performed and be screened by Acumen. The positive parental clones which showed
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positive binding with 203F-hCD24 from primary screening were expanded into 24-

well plates for secondary screening.

[600483] Additional antibody screeming. Following primary screening, positive
parental clones expanded into 24-well plates were screened again by the assay

described in the hybridoma screening funnel below.
1606484] Hvbridomas of interest were chosen to proceed to subcloning.
[800485] 1.2.2 Hybridoma subcloning, screening and cryopreservation

[600486] Subcloning: The parental hybridomas with desired reactivity and isotypes
from the screening funnel above were then subcloned by multiple rounds of limiting

dilution or single cell sorting until mono-clones are obtained.

[{800487] Screening & Expansion: The subcloning plates were screened by Acumen
assay aund the subclones with good binding ability were expanded to 24-wells for
confirmation tests. The specificity and cross-reactivity of these subclones were
confirmed with FACs analysis. Briefly, parental 293F cells, 293F-hCD24, breast
cancer cells (MCEF7, MDA-MB-468), bladder cancer cells (5637}, chronic myelocytic
leukemia cells (Nalml), CKOKI1-hCD24 cells, colorectal cancer cells (HT29),
ovarian cancer cells (SKOV3), and Lung carcinoma cells (H1975 and AS49) were
incubated with antibodies produced by each subclone respectively. Fluorescent dye-
conjugated secondary antibody was used to detect the binding of the primary antibody

with the cells. Median fluorescence intensity (MFI) was measured by FACs analysis.

[800488] Cryvepreservation- The desired sub-clonal cell lines were sequenced and
further expanded into culture flasks for cryopreservation. 4-6 vials per cell line at 0.5~
1.0 %107 celis/vial were initially cryopreserved. Master cell bank and working cell

bank could be established for the selected most valuable cell lines if desired.

[000489] 2. Results

[80049¢] We discovered a number of antibodies with unique sequences showing

positive binding with 293F cell stably over-expressing human CD24 protein (293F-
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hCD24). The FACS MFI of the antibodies staining 293F cells, 293F-h(CD24, breast
cancer celis (MCF7, MDA-MB-4683, bladder cancer cells (5637}, chronic myelocytic
feakemia cells (Nalm1) |, CKOK1-hCD24 cells, colorectal cancer cells (HT29),
ovarian cancer cells (SKOV3), and Lung carcinorna cells (H1975 and A549) were
summarized in the Table 6 below. Two clones 110D4G4 and 81A1F8 were also
applied to stain DLBCL cells OCI-LY 1, OCI-LY 7 and SU-DHL-~10 cells too (Table
7.

[600491] Table 6 MFI of antibodies binding with different cell lines

Clone FACS FACS FACS | FACS | FACS FACS
MF1 MF1 MFI MF1 MFT MFI

203F 203F- | MCF7 | MIDA- | Nalml 5637
ctrl hCD24 cells MB- cells cells

468
cells
mig( ctrl 176 185 187 190 175 185
SN3 187 6560 1077 6692 | 11830 9366
33ETEL2 182 24235 3412 | 10907 | 45524 14097
T1A4F12 499 7351 2425 | 32523 | 45015 18640
S6ATE3 833 26425 8191 15265 | 74602 18461
58F10- 774 7421 17352 | 49793 | 20923 34233
1Fa
73H5- 466 20125 373 6404 | 58514 6358
1G2

110D4G4 | 1225 56479 1 21225 | 32775 | 76230 ¢ 47100
81ATALQ 529 54424 3838 | 45877 | 74041 23184
111F3AZ 382 58833 2251 | 35842 | 73783 18221
100F2E3 249 44060 TI62 | 43976 | 58827 ¢ 22138
BLATFR 698 10301 11477 | 24869 | 24797 | 22198

{080492] Table 7 MFI of antibodies binding with different cell lines

FACS | acs | racs | pacs | FACS | FACS | FACS

Clone | 0 | wmFT | MEL | mEr | MELLMEL MU

CHORL- Hr00 | Asao | mpgys [OCHEY) OCLLY Y SU-

BCD24 1 7| DHLS

migGerrl | 177 | 194 | 167 | 203 | 197 | 186 | 188
SN3_ | 29701 | 5897 | 8820 | 5206
BETBI2 | 24117 | 2453 6113
TIA4F12 | 28808 | 4780 | 4409 | 7195
SOATE3 | 36721 | 1461 | 3319 | 2189
SSE10-1F6| 28095 | 4902 | 12604 | 17462
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T3H5-1G2 | 19885 | 4817 5696 2198
11654G4 | 28908 5610 | 18352 | 24926 | 4353 2930 3286
8IATAIO | 27774 | S890 | 12218 | 1085S
THIF3AZ | 33600 | 4332 | 16253 | 10533
100F2ZE3 | 22261 2419 | 8667 4308
81AIFS 45923 3053 8059 10644

(¥4
3
L

©
(%]

3835 3824

[6060493] Compared with SN3, several of our antibodies showed much higher MFI on
the cells tested. Most of our antibodies showed sironger signals on CD24 low-

expression MCF7 cells.
{000494] EXAMPLE 2: Antibody characterization: Affinity

1600495 1. Methods

[600496] 1.1 Cell based bindine affinity on human £D24

[800497] Sequences of some of antibodies from Table 1 were selected to generate and
produce human Ig(G4 chimeric antibodies. The binding atfinity of these antibodies and
bench mark antibody, SN3 (see, e.g, T Fukukawa et al, Fxp Hemarol 1986 Oct;
14(9):850-5) with 293F-hCD24 cells and human breast caucer cells (MCF7 , MDA-
MB-468), bladder cancer cells(5637), chronic myelocytic leukemia cells (Nalmi},
CKOKI-h{TD24 celis, colorectal cancer cells(HT29}, ovarian cancer cells{SKOV3),
and Lung carcinoma celis (H1975 and AS49), was determined by FACs analysis. The
protocol for FACs analysis is described as follows:

a. Digested cells using TrypLE™ Express Evzyme (1X), Centrifuged the

harvested cells at 400g for 5 min and discarding the supernatant.

b. Washed the cells 2 times with cold FACS buffer by centrifuging at 400g for §

min and discarding the supernatant.

¢. Resuspended the cells, and 2%10° cell/well was seeded into the assay plate in

50ul FACS buffer, then added 50ul primary antibody {primary antibody final

concentration: 50.00, 16.67, 5.56, 1.85, .62, 0.21, 0.07, 0.02, 0.01, 0.00pug/mi).

Incubate at 40°C for th
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d. Washed the cells twice by using the condition in step b. Resuspended the cells
with 100 ul/well diluted 2nd antibody, incubated at 4 degree for 1h in the dark.
e. Washed the cells twice by using the condition in step b. Resuspended the cells

with 100 ul/well cold FACS buffer. Kept the cells in dark for FACS analysis.
[000498] 2. Result

j000499] The binding affinity of the antibodies provided herein on 203F-hCD24 cells
and human breast cancer cell Hine, breast cancer cells (MUF7 and MDA-MB-468},
bladder cancer cells (5637), chronic myelocytic leukemia cells (Nalml), acute
tymphoblastic leukemia cells (Nalmo), CKOK1-hCD24 cells, colorectal cancer cells
{HT29)}, ovarian cancer cells (SKOV3), lung carcinoma cells (NCI-H1975 and A549),
B cell lymphoma cells (SU-DHL6 and DoHH2), human B cells and hepatocellular
carcinoma cells {Huh7) were tested. Some were comparable with bench mark
avtibody SN3. However, our mAb-110D4G4 and mAb-81ATFS behaved rouch better
than that of SN3 (Table 8A-8B).

[600500] Compared with SN3, the max MFI (primary antibody concentration at
50ug/ml) of some antibodies (110D4G4, 81A1F8) on CD24-low expressing cell
MCF7 and AS549 was higher than that of SN3. (Table 8 and Table 9).

[80050%] Some of our antibodies {110D4G4-hlgG4, B1A1FB-higG4) were more
sensitive on CD24-low expressing cell MCF7 and AS49 compared with SN3 (FIG. 1),
1)

[0660502] Table 8A

. 293F- ) MDA-MB- !

293F bis - 5637 MCFR7 ¢
‘ 293F biank ROD24 563 MCF 468 Maimi
Clone

Max EC30 Max EC50F Max ECS0(nM) Max {EC30] Max EC30i Max {ECS0

MEL {vD MFL {avi] ML P Y M M) | MFL JaD] MFT | (aM)
migl etrl] 176 [ IS S 5 185 187 190 /1175
SN3 187 {i3407013.251 9388 2.7 761§ 8.0 108311 4.2 148376 3.43

33ETEIZ | 182 1 7 1242350 2.4 114097 % 437 154121238 10907 {3.45143524 6.2
T1A4F12 | 499 3941616.741 186491 3066 H23720120.71 32523 111.71145015] 6.28
SGATES 833 |/ J204251752118401 1 31.64 [9101181.671 15265 {16.67174602{20.92
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?ﬁi“‘" 774 | 7 (ss208i24.11034233 1 2238 117352043.38] 49793 138.86160299]8.723
TINS-1G2] 466 |/ 12012506240 7442 | 24.64 | 373 145.91] 6404 D7.98158514]33.82
T10D4GE | 1225 | 7 1364791655 147100] 3880 [21225] 52 | 52775 122376230 3.27
SIATAL0 | 529 | / 154424]12 14) 23184 | 37.65 13838 161.21] 45877 160997404125 75
T11F3A2 | 382 | 7 |588331 1231182201 1056 12251 110.81} 35542 [18.790737831 10.61
T0OF2ZE3 | 249 | /7 144060111431 22138 | 9474 |7162] 8.08 | 43976 119.65)58827] $.85
SIALES | 698 | 7 110301117020 221981 331 1477 3 | 24869 1523 124797] 19
(600503] Table 8B
~ CHOKE- p—— AT MDA-MB- - . . 293K~
CHOKI BOD24 MCFK7 Natmi 468 5637 293% ROD24
Mt ECSO - EC50 MF} EC3O | - ECA50 e~ ECS0 o BECS0 (M ECSO | - EC50
FI} (nMh MET by {11 (ad) M [§h%)] ME] {nM) MET by {FI] (ubD ME (ndV)
wipdzl |/ / / / / / / / / / / / / / / /
sas |/ 7 2N ose7 b0l 6537 5,34(;’ so8 208 757 3§8 574 (/1 4 E;‘);S 3.5
I 30 2 4 3
1070 180G 381 . 92Q 341 1774+ . 235 ;
AR 3 2536 4.29: 5322 171 7 77
D1i 41 i3 3 336 21 1.61 94 4,204 13 33 / 62 1.778
{006504] Table 9
CHOKI-RCD24 HT-28 AS48 Hiv7s
Clone
Max MFT EC30(aM) Max MF] | EC30(nd) | Max MFI | EC5G(aM) Max MFI EU50(nM)
g cixd 189 / 194 / 167 / 203 /
SN3 29701 3.632 5897 0,614 REZOG 2.996 3206 8262
33ETELR 248117 1.864 2453 3,397 6113 8. 148
TiIA4Fi2 28808 1.718 4780 5.458 4409 1972 7195 7188
SGATES 36721 4 851 1461 18.07 3319 92.42 2189 Q3.09
SE8FR0-1K6 28095 Q7 4902 1081 2604 12.64 17462 5311
TIHS-1G2 19883 238 4817 29,95 5696 36 2198 213
110D4G4 28908 1.52 5610 2.923% 18352 2.719 24926 5219
BIATALIS 27774 19.36 3890 2858 12218 £1.7 10855 7532
1139342 33606 8.189 4332 i1.91 16253 10,05 10333 F1.33
100F2ES 22261 1.706 2419 9,552 R66HT 6.584 6898 10.04
SIAIFR 45923 1.528 3053 2.931 865G 2374 10644 2.032

[000505] Table 10



WO 2022/170280 PCT/US2022/015711

R PR <o N— MDA-MB- CHOK 1~
393 fank 293F-~ 24 7 ! BT ] m
093F blank R293F-hCD24 13637 VECE 168 Naimi D4
Max  EHCS0Max  [EC50Max  ECSOMax  ECSOMax  EC50Max  [ECS0Max  EC50
MET  HoM) IMFEFL (oM IMET HaM)PMEPL KoM IMET G0V IMFT (M) IMET  f(abVD

Clone

higG ctrl

Ch33ETEL- 231 Y 80007 {3.55 H2895 .44 0614 KM.35 156743 19.07 {08680 5.8 62147 [2.265

1igGl

WI3ETE -

;;}éﬁ'hu £30 55225 156 25604 17,27 Hetss 175 pooss o8 B4434 j118Us6es67 D664

=

ChSCATES- , e con ba - ci1z o s IR PO

e 485 b B57107 B ls1080 j18.822756 8368054153 11873080263 le6.44ls4119 Bo4

512’2(2254“4‘ 1027 ¥ 112190 [2.82 149913 £.18 D2715 D01 189748 {5.44 1110671 11.945199530 B5.36

SURTTEV P U S AU N S S AU AR SO RO IS U I

Gl 468 b B9e3s .94 21894 D2.89B6ad  92.6440367 18,70 {4662 122 88076 [i0.49

ChiOOT 2R3 - , U | o UV TV N 1
295§ bo3ss B.73 Botss Baz [oss loss bise3 1739 7oz 278 Is93e8 B1oo

nipGd

:ci'18lAEP8- 1382 ¥ 116917 13.35 154063 2,47 {25390 {2.31 {00847 15,75 101261 {1.31 {85348 {3239
higGd

[800506] Table 10 shows binding affinity of the antibodies on 203F cells, 203F-

hCD24, breast cancer cells (MCF7, MDA-MB-468), bladder cancer cells {5637),
chronic myelocytic leukervia cells (Nalml), CKOK1 celis, CKOK1-hCD24 cells,
colorectal cancer cells (HT29), ovartan cancer cells (SKOV3), and Lung carcinoma
cells (H1975 and A549). Prefix “ch-” means chimeric, wherein higGl represents
heavy chain constant region of human IgG1 isotype, and hig(G4 represents heavy

chain constant region of human Ig(G4 isotype.

[606507] FiGs, 1J-1R show binding affinity of the antibodies on acute lymphoblastic
feukemia cells (Nalm6), B cell lymphora cells (SU-DHL6 and DoHH2), human B
cells, colorectal cancer cells (HT29), hepatocellular carcinoma cells (Huh7), breast

cancer celis (MCYF7) and lung carcinoma cells (NCI-H1975 and AS49}.
[600508] EXAMPLE 3. Antibody characterization: Phagocytosis
[600569] 1. Methods

[608516] Monocytes were separated from PBMC using Easysep’ " human CDi4
Positive selection kit I {StemCell, 17858). Monocyte-derived macrophages (MDMs)
were induced by culturing the monocytes for 7 davs in RPMI 1640 medium
supplemented with 10% FBS and 100 ng/mL rhM-CSF; Replaced half of the medium

and supply cytokines every 3 to 4 days. Add 100 ng/mL thTGF-f and thil-10 and
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culture for additional 5 days; Replaced half of the medium and add cytokines every 3
to 4 days.

(600511 HT-29 cells {(a human colorectal adenocarcinoma cell line) were labeled
with fluorescence enhancing ligand (CFSE, Invitrogen, (C34554) according to
operational manuscript (Label 1*10°6/ml cells with 2uM CFSE and incubate for 20
min at 37 °C i a cell incubator). Seed 40,000 cells/well 1o 100 pl to 96 wells U-
bottom sterile plate (Coming, cat: 3894} Afier that, added 50 ul serial diluted
antibodies listed in Table ¢ to each well and incubated the plate at 37°C 5% CO2 for 2
hr. Meanwhile, harvested MDM cells and re-suspended in RPMI1640 medium (Gibeo,
Cat No #11835-030) +10% FBS to 1¥10°0/ml. Abovementioned MDM cells were
disassociated by trypsin and resuspended in complete 1640 medium at 10° cells/mL.
50 ul MDM (40000 cells) as mentioned were supplied into each well of the assay
plate. After 2 hours incubation in 37°C, 5% €02, washed the cell mixture and stained
the cells with anti-CD11b-APC for 20min at 4°C. Washed the cells and analyzed the
samples with flow cytometer.

{000512] 2. Result

[006513] 2,1 Anti-CD24 antibodies could augment the engulfment of HT-29

colorectal carcinoma cells,

All pur antibodies enhanced the phagocytosis effect on HT-29 cells. Our antibody
showed higher max phagocytosis index {(phagocytic index = (number of macrophages
containing engulfed cells/total mumber of counted macrophages) x 100) on HT-28
cells, and four of ther showed lower EC50 compared with bench mark astibody, SN3
{Table 11, FIG. 2). The phagocytosis assay was performed following the method
above-mentioned. The effector to target cell ratio (B:T) (B/T ratio) of Macrophage

and tumor cells was 1: 1.

[600514] Table 11 Max HT2% phagocytosis index and EC50 of chimeric

antibodies

Clone Phagocytiosis against HT-29 celis

Max phagocytosis ECS0 (nM)
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Index (%)
SN3 68.19 2.098
¢h33ETE12-higG4 3330 3.255
chSEATE3-higG4 5524 4.736
c¢hB31A7A1G-hiIgG4e 78.38 0.157
ch1B0F2E3-higG4 71.16 1.895
eh81ALFS-higG4 76.63 0.098
eh33ETE12-higGl 80.38 0.042

[600515] Some of cur chimeric antibodies also enhanced the phagocytosis effect on
HEK293F cells that over-express hCD24 as well as on the colorectal cancers {CRC)
cell line HT-29. Some showed higher max phagocytosis index on these cells, and
some showed much stronger ECS0 compared with the reference antibody, SN3.
higGl typed chimeric antibody induced ADCP so that much betier phagocyiosis
effect could be detected (Table 11, FIG. 2).

[600516] 2.2 Combination of anti-C24 antibodies with anti-CB47 antibodies

[600517] Combination of anti-CD47 with our anti-CD24 chimeric antibodies
{chAb110D4G4, chAbITIF3A2 and chAbBIAT FR) were tested HT29 colorectal
tumor cells were selected as the target cells.

[600318] Chimeric antibody chAb110D4G4, chAbI1IF3A2 and chABLAIFS were
applied to combine with different concentrations of anti-CD47 antibody (hu5F9,
huSFO-higG4, or huSF9-G4 are used interchangeably in FIG.3) to detect the total
phagocyiosis effect. The antibody concentration of anti-CD24 chimeric antibodies
was set as 0.1 nM, and huSF9 concentration was set as 0.0033 oM, 0013 oM,
0.0520M and 0.208 oM. Combination of anti-CD24 and anti-CD47 improved the
phagocytosis index. FIG. 3 shows that combination of an anti-CD24 antibody with an
anti-CD47 antibody induced significantly better phagocytosis effect than anti-CD47
antibody alone.

1006519] 2.3 Bispecific antibedy (G + scFv format) was explored for the

phagocyiosis assay,
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[80052¢] An IgG-scFv  format bispecific antibody was constructed with a
chAbB1AIF8-1gG4 and HuSF9 derived scFv, comprising two heavy chains in the
format of VH-CH1-Hinge-CH2-CH3-spacer-sc¥v, associated with a hight chaio in the
format of VL-CL, respectively. Affinity of this bispecific antibody was tested and
then the phagocvtosis assays was performed too {(see FIG. 4). All the antibody
concentration was set as 100nM which was enough for the max phagocytosis. The
E/T ratio was set as 1:5 and 1:1. Bispecific antibody showed improved phagocytosis
compared with hu5¥F9 and the combo group showed almost 100% phagocytosis when
the H/T ratio was 1.5, As shown in FIG. 4, the bispecific antibody, as well as the
Combo of anti-CD24 and anti-CD47 antibodies was tested by phagocytosis assay. The
max mndex could reach 85% when the E/T ratio was 1.1 as the assays before, and 98%
with a E/T ratic of 15 Bigspecific antibody showed very good potency of
phagocytosis.

[606521] EXAMPLE 4. Antibody Humanization

[600522) Humanization of 81A1FY and 101H9GOAZ was carried out with the
following steps: 13 medeliing of the mouse antibody VH and VL domains; 2
aliguroent with a range of preferred human germline sequences; 3) assessment of
contlicts between non-human CDRs and human FRs and design of back mutations to
prevent a loss of affinity in the final products; and 4} CDR grafting onto preferred
germline backbones. 5 different humanized sequences were generated, followed by
cloning and small-scale production of all humanized variants and chimeric in

mammalian expression system.
[806523] EXAMPLE 5, Humanized antibody characterization: Affinity

[000324] Humanized variants 81ATFS-VH-11/VL-2H{R1AIF8-1121), §1AIF8-VH-
2U/VL-21(81ATFB-2121), SIAIFS-VH-11/VL-41{81A1F8-1141), and R1AIF8-VH-
2YVL-41{81A1F8-2141) were tested via cell based binding assay using CD24
positive cells HT-29 and Nalm6. Humanized variants of 101HOGYA2 were tested via

cell based binding assay using CI24 positive cells HT-29.
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800525 Briefly, HT-29 or Nalmé cells were washed three times using PBS and
firstly incubated with humanized variants. After three times washing, secondary
antibody was incubated with cells. MFI of the samples was analyzed with Flow

Cytometry and cells-based affinity was calculated.

[600526] The binding affinities to HT29 and Nalmé of the above-mentioned
humanized antibodies of 81 A1F8 were comparable to chimeric 81ATFE as shown in

FIG 5A and FIG. 5B, respectively.

[600327] The binding affinities to HT29 of the above-mentioned humanized

antibodies of 101HOSGOA2 were shown in FIG. 5C.

[800528] Protein based KD of the humanized antibodies of 81ATFS was tested with
Gatorprime system {(hCD24-Fc protein as the antigen) and the KD data was shown in

FIG. 5D,
[0060529] EXAMPLE 6. Glycosylation/Sialylation epitope of CD24

{600538] The epitope pattern recognized by the antibodies provided herein was tested.
Some of the antibodies provided herein were found to recognize glycosylated or

sialylated modification epitope of CD24.

{80053 HT-29, Nalm6, HEK293T-hCD24 and MCF7-hCD24 cells were digested
with neuraminidase or de-glycosylation mix kit. Compared with PBS control, 81 ATFE
and 110D4G4 kept the affinity against target cells and the MFI signal did not decline.
However, the MFI of 81A7TA10, 111F3A2, 100F2E3, 101HOGSA2 and 107D10D11
decreased heavily after target cells treated with nevraminidase or de-glycosylation
mix as shown in FIG. 6A and FIG. 6B, Bench mark antibody 8N3 also recognized a
glycosylation epitope which was reported before. As shown in FIG. 6C and FIG. 6D,
TOTHOSGOAZ bound to HT-29 cells with high affinity but could vot bind to 2937-
hCD?24 at all. 107D10D 1T bound to 293T-hCD24 with low affinity. SN3, however,
bound to 293T-hCD24 and HT-29 normally.
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[000532] EXAMPLE 7. Affinity Test for anti-UD24 mAbs as well as humanized

antibodies by SPR

[600333] The affinity of antibodies against m¥Fe tagged human CD24 (hCD24-mFe-
biotin} was determined by BlAcore 8K {GE Healthcare). 0.8 or 2.5 pg/ml hCD24-
mFc-biotin was immobilized to Series § Sensor Chip SA at a flow rate of 10 pl/min
for 120s to reach the immmobilization level around 1200 RU. Antibodies were injected
at a flow rate of 30 pl/min at room temperature with the concentration gradient
{1.56~50 uM). The contact tune was set to 180s and dissociation time was 400s. At
the end of each cycle, 10 mM Glycine pHL.S was injected to remove the tested
antibodies from the surface. At last, binding kinetics was calculated using BlAcore

Insight Evaluation Software and a 1.1 binding model was used for curve fitting.

The results of SPR analysis for some anti-CD24 mAb provided herein were displayed
in FIG. 7A. The results of SPR analysis for humanized 81A1F8 candidates were

displayed in FIG. 7B.
[600534] EXAMPLE 8. ELISA based recepter binding assay for 31A1F8
1000535] 1, Methods

[860536] Human CDZ24-mFc proteins were coated on plates. Biotinylated human
Siglecl( proteins (SIG-HM310B, Kactus) were nuxed together with 81A1FR of
different concentrations and then added to the plates. The binding buffer that we
employed was: 1% Triton-X, 0.3 mM MaCh, 1 mM CaCl;, 25 oM Tris, 150 mM
Nall, 1 oM MgCl2, pH 7.6, Samples were washed three times with 1xPBS buffer.

Signals of the samples were detected and normalized with oniginal Siglec-10 readout.
[600537] 2. Results

[6003538] The results of ELISA based receptor binding assay for 81 ATF8 of different

concentrations were shown in FIG. 8.

[B00539) EXAMPLE 9. Jn vitro efficacy assays for 81A1FS and its humanized

variants
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[606540] 1, Phapocytosis assay

{80054 1] Human monocytes were separated and induced as mentioned in EXAMPLE
3

[600542] A & B Phagocyiosis of target tumor cells (HT-29 and Nalm6) was
performed using anti-CD24 mAbs (higG4 Fo) and bench mark antibody SWATT as
well as anti-CD47 mAb 5F3-IgG4. The resulis were shown in FIG. 9A and FIG. 9B,

[800543] C: B1AIFB-LALAPG with rare Fo dependent functions, was combined with
Rituximab to see if it could enhance the ADCP effect of Rutuximab. We found that

additive effect could be detected (see FIG. 9C).

[006544] D: 81 A1TF8-hig(G4 chimeric antibody also enhanced the phagocytosis effect

of anti-CD47 antibody hu5F9 when administered in combination {see FIG. 9D).

[0006345] 2. ADCC and CDC assavs

[600546] A: ADCC effects of 81AIF8 and its humanized varianis were tesied on
target cell HT-20, HT-29 cells were incubated with PBMC. Different concentrations
of 81A1F8 as well as humanized variants B1A1FR-1141 and B1AIF8-2141 were
added to samples. Lysis of target cells were tested via LDH kit. As shown in FIG 104,

ADCC effect could only be induced by higGl iso-typed antibodies.

[608347) B: CDC effects of 81A1FE and its humanized variants was tested on target
cell hCD24-MCF7. Different concentrations of antibodies were incubated with target
cells and complement system. As shown in FIG 10B, over 90% lysis of target cells

could be detected at high concentrations of 81 A1FR antibody variauts.
[000548] EXAMPLE 16, In vive efficacy assays of anti-CD24 antibodies

[800349] /i vivo efficacy of 81 ATF8 was tested in CS7BL/6J syngeneic mice model.
Briefly, 1 million MC38-hCD24 cells were implanted subcutaneously to female, 6-8
weeks (57BL/6J mice. When average tumor volume reached ~60 mm’, mice were
randomly grouped and treated as shown below. higG4 iso-typed antibody was tested
in single agent {10 mpk, Q3D} or combo with Oxaliplatin (6mpk, QW). Tumor
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volume and mice body weight were measured twice a week. In vivo efficacy of

STATFS was displayed in FIG. 1A -FIG. 11D,

[6003308] All the treated groups showed tumor growth inhibition (see FIG. 11A)
When combo with Oxaliplatin, 81A1¥8-higG4 showed much better efficacy and
synergistic effect could be observed; body weight of all mice did not decline (see FIG.
11B). Summary of the in vivo efficacy test was shown in FIG. 11C. Tumor infiltrating
lymphocytes were isolated from tumor tissue and analyzed via flow cytometry. FIG.
HD showed CDS8/CD4 ratio, as well as MI/M2 macrophage ratio increased a lot
when treated with the combination of 81 A1¥F8-higG4 and Oxaliplatin, as compared to

control {CTRL).

1006551] /n vivo efficacy of 81A1F8-mig(G2a (homolog of human IgG1) on MC38-
hCD24 syngeneic model was evaluated too. A dosage-efficacy test was performed
and we found that 6 mpk dosage showed best efficacy since 4 out of 6 mice were

tumor free afier the administration of 81A1F8-mig(G2a (see FIG. 124}

[6005582] A rechallenge assay was performed by inoculating MC38-Hed24 cells again
and tumors could grow up. However, no tumors relapsed again in treatment groups,

showing that immune memory formed after 81 A1FR treatroent (see FIG. 12B).

[800553] FIG. 12C showed tumor growth curves for each mouse treated with vehicle

control or B1ATF8-mig(G2a.

[000554] FIG. 12D showed summary for the i vive efficacy of 81ATFS-rulgG2a

{also named “ATGO31-mAbG1 T-mig(G2a”).

[B80555] /n vivo efficacy for humanized §1AIF8 (81A1FB-2141-mig(G2a) was also
tested. Briefly, MC38-bCD24 turor cells were inoculated. When average tursor
volume reached ~120mm’, mice were grouped and treated with single agent
tumor inhibitory effect of the tested humanized B1A1F8 (81A1F8-2141-mig(G2a) was
shown in FIG. 13A - FIG. 13C, wherein FIG. 13A showed the tumor growth curve
after the administration of drugs, FIG. 13B showed the tumor growth curve for each
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mouse of the treatment group, and FIG. 13C showed the the Summary for the in vive

efficacy of 81A1F8-2141-mlg(2a.

[600336] /n vive officacy assay for 101HOGOAZ-migGla was also tested. Briefly,
MC38-hCD24 tumor cells were inoculated as abovementioned. 101HSGYA2-migG2a,
1ATF8-2141-migG2a, Oxaliplatin and Atezolizumab or combination thereof were
administrated to the mice when average tumor volume reached ~120mm’. The tumor
inhibitory effect of the tested 101HOGY9A2-mig(G2a and humanized E1AIF8
(B1A1F8-2141-migG2a) was shown in FIG 14A — FIG 14C, wherein FIG. 14A
showed the tumor volume curve of the mice that were grouped as shown, FIG. 148
showed the body weight of the mice, and FIG. 14C showed the summary of the

efficacy of different treatment.

[608557] EXAMPLE 1L Cynomolgus monkey (Macaca fascicularis) D24

{em{C D24} antibody discovery

[600558] Balb/c and SJL mice were immunized with 293F celis that over expressed
cmCD24-Flag and two antibodies were identified to recognize cynomolgus monkey

1324, Cell based binding data were shown in FIG. 15,

[800559] /n vitro efficacy study of anti-cmCID24 antibodies was performed, and
results from which was shown mn FIG. 16A — FIG. 16C, wherein FIG. 16A showed
the results from the phagocytosis assay of anti-cmCD24 antibodies provided herein,
FIG. 16B showed the ADCC effect of the anti-cmCD24 antibodies provided herein,

and FI1G. 16C: showed the CDC effect of the anti-cmCID24 antibodies provided herein,
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WHAT IS CLAIMED IS:

I, An isolated antibody or an antigen-binding fragment thereof, comprising 1, 2, or
3 heavy chain complementarity determining region {CDR) sequences sefected
from the group consisting of SEQG 1D NGs: 1, 3,5,7,9, 11, 14, 16, 17, 18, 19, 21,
23,25, 27, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 95, 96, 97, 104, 105, 106,
113, 114, 115, 1206, 127, 128, 136, 137, 150, 151, 152, 1680, 161, 162, 168, 169
176, 222, 223 and 224 and/or 1, 2, or 3 light chain CIDR sequences selected from
the group consisting oft SEQ ID NOs: 2, 4, 6, 8, 10, 12, 13, 15,20, 22, 24, 26, 29,
31,33, 35, 37, 39, 41, 43, 45, 47, 49, 98, 99, 100, 107, 108, 116, 117, 129, 130,
131, 138, 139, 140, 145, 153, 154, 155, 163, 171, 172, 173, 184, 185, 186, 187,
188, 225, 226 and 227.
2. The antibody or antigen-binding fragment thereof of claim 1, comprising a heavy
chain variable region selected from the group consisting of,
ay a heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NG: 1, SEQ ID NO: 3, and SEQ ID NO: §;

b} & heavy chain variable region comprising 1, 2, or 3 CIDR sequences selected
from SEQ ID NG 7, SEQ D NO: 9, and SEQGIDNG: 11

¢} a heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NG: 7, SEG ID NO: 14, and SEQ ID NGO 11

dy a heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NO: 16, SEQ ID NO: 17, and SEQ ID NO: 18;

¢) a heavy chain variable region comprising 1, 2, or 3 CDR sequences selected

from SEQ ID NQO: 19, SEQ ID NO: 21, and SEQ ID NO: 23;

£}  a heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ 1D NG:2S, SEQ ID NG 27, and SEQ ID NO: 28;

g} a heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ D NG:25, SEQ ID NO: 30, and SEQ ID NO: 28;

h} a heavy chain variable region comprising 1, 2, or 3 CDR sequences selected

from SEQ ID NO: 32, SEQ ID NO: 34, and SEQ ID NO: 36;
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[S8]

i} a heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NG: 38, SEQ ID NO: 40, and SEQ ID NO: 42;

1} a heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NG: 44, SEQ ID NO: 46, and SEQ 1D NO: 48;

i) a heavy chain variable region comprising 1, 2, or 3 CIDR sequences selected
from SEQ ID NO: 95, SEQ ID NO: 96, and SEQ ID NOG: 97,

Iy 2 heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NG 104, SEQ ID NO: 105, and SEQ 1D NO: 106,

) a heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ D NG: 113, SEQ ID NO: 114, and SEQ 1D NG: 115;

0} a heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NO: 126, SEQ ID NO: 127, and SEQ 1D NO: 128;

o) a heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ D NO: 25, SEQ ID NO: 136, and SEQ ID NO: 137,

1) a heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NO: 150, SEQ ID NO: 151, and SEQ ID NO: 152;

q} & heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NQO: 160, SEQ ID NO: 161, and SEQ ID NQO: 162;

r} a heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NG: 168, SEQ ID NO: 169, and SEQ ID NG 170; and

s} & heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ 1D NG 222, SEQ 1D NO: 223, and SEQ 1D NO: 224,

The antibody or antigen-binding fragment thereof of any of the preceding claims,

comprising a light chain variable region selected from the group consisting of!

ay a light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NG: 2, SEQ ID NO: 4, and SEQ 1D NG: 6;

by a light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NO: 8, SEQ ID NO: 10, and SEQ ID NO: 12;

¢y a hight chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ 1D NQO: 13, SEQ 1D NO: 10 and SEQ ID NQ: 15;
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&)

k)

b

a light chain variable region comprising 1, 2, or 3 CDR sequences

from SEQ 1D NQO: 20, SEGQ D NO: 22, and SEQ 1D NO- 24;

a light chain variable region comprising 1, 2, or 3 CDR sequences

from SEQ ID NG: 26, SEQ ID NO: 22, and SEQ D NO:24;

a light chain variable region comprising 1, 2, or 3 CDR sequences

from SEQ 1D NO: 20, SEQ 1D NO: 22, and SEQ ID NO: 31,

a light chain variable region comprising 1, 2, or 3 CDR sequences

from SEQ 1D NO: 33, SEQ ID NO: 35, and SEQ 1D NO: 37,

a light chain variable region comprising 1, 2, or 3 CDR sequences

from SEQ D NOG: 39, SEQ ID NO: 41, and SEQ ID NO: 43;

a hght chain variable region comprising 1, 2, or 3 CDR sequences

from SEQ 1D NQO: 45, SEQ ID NO: 47, and SEQ 1D NO: 49;

a light chain variable region comprising 1, 2, or 3 CDR sequences

from SEQ D NO: 98, SEQ D NO: 99, and SEQ 13 NG 100

a light chain variable region comprising 1, 2, or 3 CDR sequences

from SEQ D NG: 107, SEQ ID NO: 108, and SEQ 1D NG: 37;

a light chain variable region comprisiog 1, 2, or 3 CDR sequences

from SEQ ID NQO: 13, SEQ ID NO: 116, and SEQ ID NO: 117;

a light chain variable region comprising 1, 2, or 3 CDR sequences

from SEQ ID NO: 129, SEQ ID NO: 130, and SEQ ID NO: 131

a light chain variable region comprising 1, 2, or 3 CDR sequences

from SEQ 1D NO: 138, SEQ ID NO: 139, and SEQ [ NO: 140;

a light chain variable region comprising 1, 2, or 3 CDR sequences

from SEQ 1D NO: 28, SEQ ID NO: 145, and SEQ 1D NO: 24;

a light chain variable region comprising 1, 2, or 3 CDR sequences

from SEQ ID NG 153, SEQ ID NO: 154, and SEQ ID NO: 135,

a light chain variable region comprising 1, 2, or 3 CDR sequences

from SEQ 1D NO: 163, SEQ ID NO: 154, and SEQ [ NO: 155;

a light chain variable region comprising 1, 2, or 3 CDR sequences

from SEQ 1D NO: 171, SEQ D NO: 172, and SEQ ID NO: 173;
134
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s)

u}

W)

x}

a light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ D NO: 184, SEQ ID NO: 108, and SEQ 1D NO: 37;

a light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NG: 185, SEQ ID NG: 108, and SEQ ID NG: 37;

a light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ 1D NO: 186, SEQ ID NO: 108, and SEQ ID NO: 37,

a light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ 1D NO: 187, 8EQ 1D NO: 108, and SEQ ID NO: 37,

a light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ D NO: 188, SEQ ID NO: 108, and SEQ 1D NG: 37; and

a hght chain variable region comprising 1, 2, or 3 CDR sequences selected

from SEQ 1D NO: 225, SEQ 1D NO: 226, and SEQ 1D NO: 227,

4. The antibody or antigen-binding fragment thereof of any of the preceding claims,

comprising:

a)

b)

c)

d}

2 heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ {2 NO: 1, SEQ 1D NO: 3, and S8EQ 1D NO: 5; and a light chain
variable region comprising 1, 2, ot 3 CDR sequences selected from SEQ 1D
NO: 2, SEQ ID NO: 4, and SEQ ID NO: 6;
a heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ 1D NG 7, SEQ ID NO: 9, and SEQ 1D NG 11 and a light chaio
variable region comprising 1, 2, or 3 CDR sequences selected from SEQ ID
NO: 8, SEQ ID NG: 10, and SEQ ID NO: 12
a heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID WNO: 7, SEQ ID NO: 14, and SEQ ID NO: 11; and a light chain
variable region comprising 1, 2, or 3 CDR sequences selected from SEQ ID
NG 13, SEQ ID NO: 10 and SEQ ID NG: 15
a heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ D NO: 16, SEQ ID NGO 17, and SEQ ID NO: 18; and a light
chain variable region comprising 1, 2, or 3 CDR sequences selected from
SEQ ID NO: 13, SEQ ID NO: 10, and SEQ ID NO: 15;
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el

h)

)

k)

B

a heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NG: 19, SEQ 1D NO: 21, and SEQ 1D NO: 23; and a light
chain variable region comprising 1, 2, or 3 CDR sequences selected fiom
SEQ ID NO: 20, SEQ ID NO: 22, and SEQ ID NG: 24;
a heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ 1D NG:23, SEQ ID NG: 27, and SEQ ID NG: 28; and a light chain
variable region comprising 1, 2, or 3 CDR sequences selected from SEQ ID
NG 26, SEQ 1D NO: 22, and SEQ 1D NO:24;
a heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ D NG:28, SEQ ID NO: 30, and SEQ 1D NO: 28; and a light chain
variable region comprising 1, 2, or 3 CDR sequences selected from SEQ 1D
NO: 29, SEQ ID NO: 22, and SEQ ID NO: 31,
a heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ 1D NO: 32, SEQ [D NO: 34, and SEQ D NO: 36; and a light
chain variable region comprising 1, 2, or 3 CDR sequences selected from
SEQ ID SEQ ID NO: 33, SEQ ID NO: 35, and SEQ ID NO: 37,
a heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NO: 38, SEQ ID NOG: 40, and SEQ ID NG: 42; and a kappa
light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NG: 39, SEQ ID NO: 41, and SEQ 1D NO: 43;
a heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ 1D NOG: 44, SEQ I3 NO: 46, and SEQ I NO: 48; and a kappa
light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ 1D NO: 45, SEGQ ID NO: 47, and SEQ 1D NO: 49;
a heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ D NO: 95, SEQ ID NG 96, and SEQ ID NG 97, and a kappa
light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NO: 98, SEQ 1D NO: 99, and SEQ ID NO: 100;
a heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ 1D NQO: 104, SEQ D NO: 105, and SEQ 1D NG: 1006; and a kappa
136



WO 2022/170280 PCT/US2022/015711

)

o)

p)

Q)

5 2

light chain variable region comprising |, 2, or 3 CDR sequences selected
from SEQ 1D NO: 107, SEGQ ID NO: 108, and SEQ ID NO: 37,
a heavy chain variable region comprising 1, 2, ot 3 CDR sequeunces selected
from SEQ ID NG: 113, SEQ ID NO: 114, and SEQ ID NO: 115; and a kappa
light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NO: 13, SEQ 1D NO: 116, and SEQ ID NG 117,
a heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ 1D NO: 126, SEQ 1D NO: 127, and SEQ 13 NO: 128; and a kappa
light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ D NG: 128, SEQ D NO: 130, and SEQ D NO: 131,
a heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NO: 25, SEQ 1D NO: 136, and SEQ 1D NO: 137; and a kappa
light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ 1D NO: 138, SEQ [P NO: 139, and SEQ 1D NO: 140,
a heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from S8EQ ID NO: 25, SEQ 1D NO: 30, and SEQ ID NO: 28; and a kappa
light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NQO: 29, SEQ ID NO: 145, and SEQ ID NO: 24;
a heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NG 150, SEQ ID NGO: 151, and SEQ ID NO: 152; and a kappa
light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ 1D NO: 153, SEQ ID NO: 154, and SEQ 1D NO: 155
a heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NO: 160, SEQ ID NO: 161, and SEQ ID NO: 162; and a kappa
light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NG 163, SEQ ID NO: 154, and SEQ ID NG: 155;
a heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ D NQG: 168, SEQ ID NO: 169, and SEQ ID NO: 170; and a kappa
light chain variable region comprising |, 2, or 3 CDR sequences selected
from SEQ D NO: 171, SEQ [ NO: 172, and SEQ 1D NO: 173;
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a heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ 1D NQO: 104, SEQ D NO: 105, and SEQ 1D NG: 100; and a kappa
light chain variable region comprising I, 2, or 3 UDR sequences selected
from SEQ ID NG: 184, SEQ ID NG: 108, and SEQ ID NG: 37,

a heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ 1D NG 104, SEQ ID NO: 108, and SEQ ID NG: 106; and a kappa
light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ 1D NO: 185, SEQ 1D NG: 108, and SEQ ID NG 37,

a heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ D NG: 104, SEG ID NO: 105, and SEGQ ID NO: 106; and a kappa
light chain variable region cowprising 1, 2, or 3 CDR sequences selected
from SEQ 1D NO: 186, SEQ ID NO: 108, and SEQ 1D NGO 37;

a heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ D NO: 104, SEQ ID NO: 105, and SEQ 1D NO: 1006; and a kappa
light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ D NG: 187, SEQ ID NO: 108, and SEQ 1D NG: 37;

a heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NO: 104, SEQ ID NO: 105, and SEQ ID NO: 106; and a kappa
light chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ ID NG: 188, SEQ ID NG: 108, and SEQ ID NG: 37 or

a heavy chain variable region comprising 1, 2, or 3 CDR sequences selected
from SEQ D NQG: 222, SEG ID NO: 223, and SEQ ID NO: 224; and a kappa
light chain variable region comprising 1, 2, or 3 CDR sequences selected

from SEQ D NO: 225, SEQ 1D NO: 226, and SEQ 1D NO: 227,

5. The antibody or antigen-binding fragrient thereof of any of the preceding claims,

comprising a heavy chain variable region selected from the group consisting of)

SEQ ID NO: 50, SEQ ID NO: 54, SEQ ID NO: 58, SEQ ID NO: 62, SEQ ID NO:

66, SEQ ID NO: 70, SEQ ID NO: 74, SEQ ID NO: 78, SEQ ID NO: 82, SEQ ID

NGO: 86, SEQ ID NO: 101, SEQ ID NO: 109, SEQ 1D NG: 118, SEQ ID NO: 122,

SEQ ID NO: 132, SEQ ID NO: 141, SEQ ID NO: 146, SEQ ID NO: 156, SEQ
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IDNG: 164, SEQ D NG: 174, SEQ ID NQO: 177, SEQ ID NG: 178, SEQ 1D NO:

179, SEQ ID NO: 189, SEQ 1D NO: 190, SEQ ID NO: 191, SEQ D NO: 192,

SEQ ID NO: 193, SEQ ID NO: 194 and the homologue sequences of at least §0%

sequence identity thereof

The antibody or antigen-binding fragment thereof of any of the preceding claims,

comprising a light chain variable region selected from the group couvsisting of

SEQ ID NO: 52, SEQ ID NO: 56, SEQ 1D NO: 64, SEQ ID NO: 68, SEQ ID NO:

72, SEQ ID NO: 76, SEQ 1D NO: 80, SEQ 1D NO: 84, SEQ 1D NO: 88, SEQ 1D

NO: 103, SEQ ID NO: 111, SEQ ID NG: 120, SEQ ID NO: 124, SEQ ID NO:

134, SEQ 1D NO: 143, SEQ D NO: 148, SEQ 12 NO: 138, SEQ ID NO: 166,

SEQ ID NG: 176, SEQ 1D NO: 180, SEQ ID NO: 181, SEQ ID NO: 132, SEQ

ID NO: 183, SEQ ID NO: 195, SEQ ID NO: 196, SEQ ID NO: 197, SEG ID NO:

198, SEQ 1D NG: 199, SEQ 1D NO: 200, SEQ ID NO: 201, SEQ 13 NG: 202,

SEQ ID NO: 203, SEQ ID NO: 221 and the homologue sequences of at least 80%

sequence 1dentity thereof

The antibody or antigen-binding fragment thereof of any of the preceding claims,

comprising:

ay & heavy chain variable region comprising SEQ ID NO: 50 and a light chain
variable region comprising SEQ ID NG: 52;

b) a heavy chain variable region comprising SEQ 1D NGO 54 and a light chain
variable region comprising SEQ ID NQO: 56;

¢) a heavy chain variable region comprising SEQ ID NO: 58 and a light chain
variable region comprising SEG ID NO: 64;

d)} a heavy chain variable region comprising SEQ D NO: 62 and a light chain
variable region comprising SEQ [D NO: 64,

¢} a heavy chain variable region comprising SEQ 1D NO: 66 and & light chain
variable region comprising SEQ D NO: 68;

f) a heavy chain variable region comprising SEQ ID NO: 70 and a light chain
variable region comprising SEQ ID NGO 72;

a heavy chain variable region comprising SEQ D NO: 74 and a light chain

4]
N
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variable region comprising SEG ID NO: 76;

a heavy chain variable region comprising SEQ D NO: 78 and a light chain
variable region coraprising SEQ ID NO: 80,

a heavy chain variable region comprising SEQ ID NO: 82 and & light chain
variable region comprising SEQ D NO: 84;

a heavy chain variable region comprising SEQ 1D NO: 86 and a light chain
variable region comprising SEQ D NO: 88;

a heavy chain variable region comprising SEQ 113 NO: 101 and a light chain
variable region comprising SEQ 1D NG: 103;

a heavy chain variable region comprising SEQ D NO: 109 and a light chain
variable region comprising SEQ ID NG 111;

a heavy chain variable region comprising SEQ ID NO: 118 and a light chain
variable region comprising SEQ D NO: 120 or SEQ 1D NO: 221,

a heavy chain variable region comprising SEQ I3 NO: 122 and a light chain
variable region corprising SEQ ID NO: 124;

a heavy chain variable region comprising SEQ ID NO: 132 and a light chain
variable region comprising SEQ 1D NOG: 134;

a heavy chain variable region comprising SEQ ID NO: 141 and a light chain
variable region comprising SEQ ID NO: 143,

a heavy chan variable region comprising SEQ 1D NO: 146 and a light chain
variable region comprising SEQ D NG 14¢;

a heavy chain variable region comprising SEQ 1D NO: 156 and a light chain
variable region comprising SEQ ID NO: 158;

a heavy chain variable region comprising SEG [ NO: 164 and a light chain
variable region coraprising SEQ D NO: 166;

a heavy chain variable region cowprising SEQ 1D NO: 174 and a light chain
variable region comprising SEQ D NG: 176;

a heavy chain variable region comprising SEQ 1D NO: 177 and a light chain
variable region comprising SEQ ID NO: 180;

a heavy chain variable region comprising SEQ D NO: 178 and a light chain
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aa)

bb} a heavy chain variable region comprising SEQ D NO:

ce)

dd}y a heavy chain variable region comprising SEQ 1D NO:

ee)

1)

ge)

hh) a heavy chain variable region comprising SEG D NO:

i)

i

kk) a heavy chain variable region comprising SEQ 1D NO:

variable region comprising SEQ ID NO: 180;

a heavy chain variable region comprising SEQ D NO:

variable region coroprising SEQ [D NO: 180

a heavy chain variable region comprising SEQ D NO:

variable region comprising SEQ D NO: 181;

a beavy chain variable region comprising SEQ ID NO:

variable region comprising SEQ D NO: 181;

a heavy chain variable region comprising SEQ D NO:

variable region comprising SEQ ID NG: 181,

a heavy chain variable region comprising SEQ D NO:

variable region comprising SEQ B NO: 182;

variable region comprising SEQ D NO: 1825

a heavy chain variable region comprising SEQ I3 NO:

variable region corprising SEQ ID NO: 182;

variable region comprising SEQ 1D NO: 183;

a heavy chain variable region comprising SEQ ID NO:

variable region comprising SEQ ID NO: 183,

a heavy chain variable region comprising SEQ 1D NO:

variable region comprising SEQ D NG: 183;

a heavy chain variable region comprising SEQ D NO:

variable region comprising SEQ ID NO: 195;

variable region coraprising SEQ [D NO: 196;

a heavy chain variable region comprising SEQ 1D NO:

variable region comprising SEQ D NG: 197;

a heavy chain variable region comprising SEQ D NG:

variable region comprising SEQ ID NO: 198;
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178 and a light chain

179 and a light chain
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189 and a light chain

189 and a light chain

189 and a light chain
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variable region comprising SEQ ID NO: 199;

I} a heavy chain variable region comprising SEQ 1D NO: 190 and a light chain
variable region coraprising SEQ 1D NG: 200,

m) a heavy chain variable region comprising SEQ ID NO: 190 and a light
chain variable region comprising SEQ [13 NO: 201;

no} a heavy chain vanable region comprising SEQ 1D NO: 190 and a light chain
variable region comprising SEQ D NO: 202;

00} a heavy chain variable region comprising SEQ 13 NO: 190 and a light chain
variable region comprising SEQ 1D NG: 203;

npy a heavy chain variable region comprising SEQ ID NO: 191 and a light chain
variable region comprising SEQ 3 NOG: 200;

qq) a heavy chain variable region comprising SEQ 1D NG: 191 and a light chain
variable region comprising SEQ D NOG: 201,

1) a heavy chain variable region comprising SEQ I3 NO: 191 and a light chain
variable region corprising SEQ ID NO: 202;

8s) a heavy chain variable region comprising SEQ 1D NQO: 191 and a light chain
variable region comprising SEQ 1D NOG: 203;

tt} a heavy chain variable region comprising SEQ ID NO: 192 and a light chain
variable region comprising SEQ ID NO: 200;

uu) a heavy chain variable region comprising SEQ 1D NO: 192 and a light chain
variable region comprising SEQ 1D NG: 201;

vv} a heavy chain variable region comprising SEQ 1D NO: 192 and a light chain
variable region comprising SEQ ID NO: 202;

WW) a heavy chain variable region comprising SEQ 1D NO: 192 and a light
chain variable region coroprising SEQ ID NG: 203;

xx} a heavy chain variable region corprising SEQ 1D NO: 193 aund a light chain
variable region comprising SEQ D NG: 200;

yy) a heavy chain variable region comprising SEQ 1D NO: 193 and a light chain
variable region comprising SEQ 1D NO: 201;

zz} a heavy chain variable region comprising SEQ D NO: 193 and a light chain
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variable region comprising SEQ ID NO: 202;

aaa)a heavy chain variable region comprising SEQ 12 NO: 193 and a light chain
variable region coraprising SEQ 1D NG: 203;

bbb} a heavy chain variable region comprising SEGQ ID NO: 194 and a light
chain variable region comprising SEQ [13 NO: 200,

ceeya beavy chain vanable region comprising SEQ 1D NO: 194 and a light chain
variable region comprising SEQ D NO: 201;

ddd) a heavy chain variable region comprising SEQ ID NO: 194 and a light
chain variable region comprising SEQ ID NO: 202; or

eee)a heavy chain variable region comprising SEQ D NO: 194 and a light chain
variable region comprising SEQ B3 NOG: 203

The antibody or antigen-binding fragment thereof of any of the preceding claims,

further comprising one or more amino acid residue substitutions or modifications

vet retains specific binding affinity to human CD24 or cynomolgus monkey

D24

The antibody or antigen-binding fragment thereof of any one of the preceding

claims, wherein the substitution is in one or more CDR sequences, and/or in one

or more of the VH or VL sequences but not in any of the CDR sequences.

The antibody or antigen-binding fragment thereof of any of the preceding claims,

further comprising an immunoglobulin constant region, optionally a constant

region of human Ig, or optionally a constant region of human IgG.

. The antibody or antigen-binding fragment thereof of claim 10, wherein the

constant region comprises a constant region of human IgG1, 1gG2, 1gG3, or IgG4.

. The antibody or antigen-binding fragment thereof of any one of the preceding

claime, which i3 a chimeric or humanized.

The antibody or antigen-binding fragment thereof of any one of the preceding
claims, which is a diabody, a Fab, a Fab', a F(ab'y,, a Fd, an Fv fragment, a
disulfide stabilized Fv fragment (dsFv}, a (dsFv),, a bispecific dsFv (dsFv-dsFv'),

a disuifide stabilized diabody (ds diabody), a single-chain antibody molecule
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(scFv), an sckv dimer (bivalent diabody), a multispecific antibody, a camelized
single domain antibody, a nanobody, a domain antibody, and a bivalent domain
antibody.

The antibody or antigen-binding fragment thereof of any of the preceding claims,

which is bispecific.

. The antibody or antigev-binding fragment thereof of claim 14, capable of

specifically binding to a first and a second epitepe of CD24, or capable of
specifically binding to CID24 and a second antigen.
The anttbody or antigen-binding fragment thereof of claim 15, which binds CD24

via a Fab and binds the second antigen via a scFv.

7. The antibody or antigen-binding fragment thereof of claim 16, the second

antigen- binding scFv is operably linked to the C terminus of the heavy chain
constant region following the CD24-binding Fab.

The antibody or antigen-binding fragment thereof of claim 17, the bispecific
antibody molecule comprises a heavy chain in the format of VH{anti-CD24)-
CHI-Hinge-CH2-CH3-spacer-second  antigen-binding scFv, associated with a
Hight chaio in the format of VI{anti-CD24}-CL.

The antibody or antigen-binding fragment thereof of any one of claims 15-18,
wherein the second antigen is an immune related target, optionally selected from
the group consisting of PD-L1, PB-1.2, PD-1, CLTA-4, TIM-3, LAG3, D160,
284, TGF B, VISTA, BTLA, TIGIT, LAIRY, OX40, CD2, CD27, ICAM-1,
NEKG2C, SLAMFEF7, NKp80, CI»160, B7-H3, LFA-1, ICOS, 4-1BB, GITR, CD30,
CD40, BAFFR, HVEM, CD7, LIGHT, IL-2, IL-15, CD3, CD16, SIRPq, Siglec
10, LILRB2, Clever-1, Macro, LILRB4, Siglec15, CSFIR, PSGL-1, VSIG-4,
B2M and CDR3.

The antibody or auntigen-binding fragment thereof of claim 16, wherein the

second antigen comprises a tumor antigen.

. The antibody or antigen-binding fragment thereof of claim 20, wherein the tumor

antigen comprises CA-125, gangliosides G{D2), G{M2) and G(D3), CD19, CD20,
CD33, CD47, CDS2, Ep-CAM, CEA, CLDNI18.2, bombesin-like peptides, PSA,
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HERZ/nen, epidermal growth factor receptor (EGFR), erbB2, erbB3/HER3,
erbB4, CD44v6, CD44v9, Ki-67, cancer-associated mucin, VEGF, VEGFRs (e g,
VEGFR3), estrogen receptors, Lewis-Y antigen, TGFBI, IGF-1 receptor, EGFq,
¢-Kit receptor, transferrin receptor, IL-2R, CDHG6, CEA, FOLRI, TROP2, PTK7,
SLITRKSG, CIx142, NECTIN-4, ROR1, ROR2, CD142, CD123, CD22, CDB79%,
DLL3, SLC family or CO17-1A.

. The antibody or antigen-binding tragment thereof of claim 21, wherein the tumor

antigen is CD47,

. The anttbody or antigen-binding fragment thereof of claim 22, comprises a heavy

chain in the format of VH{anti-CD24}-CH1-Hinge-CH2-CH3-spacer-scFv{anti-

C47), associated with a light chain in the format of VL{anti-CD24)-C1L.

4. The antibody or antigen-binding fragment thereof of any one of the preceding

claims, wherein the antibody or antigen-binding fragment is linked to one or more
conjugates, optionally, wherein the conjugate is covalently attached either
directly or via a linker.

The antibody or antigen-binding fragment thereof of claim 24, wherein the
conjugate comprises a clearance-modifying agent, a chemotherapeutic agent, a
toxin, a radioactive isotope, a lanthanide, a luminescent label, a fluorescent label,
an enzyme-substrate label, a DNA-alkylators, a topoisomerase inhibitor, a

tubulin-binders, or other anticancer drugs.

. The antibody or antigen-binding fragment thereof any one of the preceding

claims, wherein the antibody or antigen-binding fragment is capable of
specifically binding to CD24, and optionally wherein the CD24 are derived from
human or cynomolgus monkey, and optionally wherein the CD24 is a
recombinant CD24 or a CD24 expressed on a cell surface.

An antibody or antigen-binding fragmeunt thereof, which competes for the same
epitope with the antibody or antigen-binding fragment thereof of any one of the
preceding claims.

The antibody or antigen-binding fragment thereof of claim 27, which comptetes
for the same epitope with the antibody or antigen-binding fragment thereof
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comprising: a heavy chain variable region comprising HCDR1, HCDR2, and
HCDR3 of SEQ D NO: 104, SEQ 1D NG: 105, and SEQ ID NO: 106
respectively; and a light chain variable region comprising LCDRI, LCDR2, and
LCDR3, wherein the LCDRI comprises an amino acid sequence selected from

the group consisting of SEQ ID NGO 107, 184, 185, 186, 187 and 188, the

>

LCDRZ comprises an amino acid sequence of SEQ 1D NO: 108, and the LCDR3

comprises an amino acid sequence of SEQ 1D NO: 37,

29. The antibody or antigen-binding fragment thereof of claim 27, which comptetes

for the same epitope with the antibody or antigen-binding fragment thereof
comprising: a heavy chain variable region comprising HCDR1, HCDRZ, and
HCDR3 of SEQ ID NG: 95, SEQ 1D NG: 96, and SEQ D NO: 97 respectively;
and a light chain variable region comprising LCDR1, LCDR2, and LCDR3 of
SEQ D NO: 98, SEQ 1D NO: 99, and SEQ ID NO: 100 respectively,

The antibody or antigen-binding fragment thereof of claim 28 or 29, which
selectively binds to CD24 expressed in a cancer cell over a non-cancer cell.

A pharmaceutical composition comprising the antibody or antigen-binding
fragment thereof of any one of the preceding claiws, avd a pbarmaceutically
acceptable carrier,

The pharmaceutical composition of claim 31, further comprising a second
therapeutic agent, optionally, wherewn the second therapeutic agent is an
antagonist against one or more immunocinhibitory molecules, or an anti-cancer

agent {e.g., Oxaliplatin, Atezolizumab, Rituximab).

. The pharmaceutical composition of claimm 32, wherein the second therapeutic

agent is a CD47 antagonist, optionally, wherein the CD47 antagonist is a SIRPa-
Fe fusion protein or variant thereof, or an anti-CD47 auntibody or antigeu-binding
fragment thereof .

An isolated polynucleotide encoding the antibody or antigen-binding fragment

thereot of any one of claims 1-26.

. The 1selated polynucieotide of claim 34, which comprises a nucleotide sequence

selecting from a group consisting of SEQ 1D NQO: 51, 53, 55, 57, 59, 61, 63, 65,
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40,

41.

42,

43,

67,69, 71, 73,75, 77,79, 81, B3, 85, 87, 89, 102, 110, 204, 205, 206, 207, 208,

209, 230, 211, 212, 213, 214, 215, 216, 217, 218, 219 and 220.

A vector comaprising the isolated polynucleotide of claim 35 or 35,

. A host cell comprising the vector of claim 36.

. A method of expressing the antibody or antigen-binding fragment thereof of any

one of claims 1-26, comprising culturing the host cell of claimn 37 under the

condition at which the vector of claim 36 is expressed

. A method of treating a disease or condition in a subject that would benefit from

modulation of CD24 activity, comprising administering to the subject a
therapeutically effective amount of the antibedy or antigen-binding fragment
thereof of any of claims 1-26 or the pharmaceutical composition of any one of
claims 31-33.

The method of claim 39, wherein the disease or condition is a CD24 related
disease or condition.

The method of claim 39, wherein the disease or condition is cancer, adaptive
immune disease, autoimmune disease, inflammatory disease, or infectious disease.
The method of claim 41, wherein the cancer is lung cancer, bronchial cancer,
bone cancer, liver and bile duct cancer, pancreatic cancer, breast cancer, liver
cancer, ovarian cancer, festicle cancer, kidney cancer, bladder cancer, head and
neck cancer, spine cancer, brain cancer, cervix cancer, uterine cancer,
endometrial cancer, colon cancer, colorectal cancer, rectal cancer, anal cancer,
esophageal cancer, gastrointestinal cancer, skin cancer, prostate cancer, pituitary
cancer, stomach cancer, vagina cancer, thyroid cancer, ghioblastoma, astrocytoma,
melanoma, myelodysplastic syndrome, sarcoma, teratoma, adenocarcinoma,
feukemia, woveloma and lymphoma, optionally, wherein the cancer i
chemoresistant .

The method of claim 41, wherein the disease or condition is hematological cancer
chosen from B-cell lymphomas, optionally Hodgkin's lymphoma, non-Hodgkin's
lymphoma (NHL), acute lymphocytic leukemia (ALL), acute myeloid leukemia
(AML}, chronic lymphocytic leukemia (CLL), chronic myelogenous leukemia
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(CML), multiple myeloma (MM}, diffuse large B cell lymphoma (DLBCL),
Marginal zone B-cell lymphoma (MZL), Mantle cell lymphoma (MCL), Richter's
syndrome, Burkiti's lymphoma or folliculsr lymphoma..

44. The method of claim 39, wherein the subject is human.

45. The method of claim 39, comprising administering to the subject a therapeutically
effective amount of a second therapeutic agent, optionally, wherein the second
therapeutic agent 1S an antagonist against one or more immuncinhibitory
molecules.

46. The method of claim 45, wherein the second therapeutic agent is a CD47
antagonist, optionally, wherein the CD47 antagonist is a SIRPo-Fc fusion protein

ot variant thereof, or an anti-CD47 antibody or antigen-binding fragment thereof .

3

. The method of any of claims 39-46, wherein the administration is via oral, nasal,

infravenous, subcuianeous, sublingual, or intramuscular administration.

48. A method of modulating CI324 activity in a CD24-expressing cell, comprising
exposing the CD24-cxpressing cell to the antibody or antigen-binding fragment
thereof of any one of claims 1-26.

49. A method of detecting presence or amount of CD24 in a sample, comprising
contacting the sample with the antibody or antigen-binding fragment thereof of
any one of claims 1-26, and determining the presence or the amount of CD24 in
the sample.

50. A method of diagnosing a CD24 related disease or condition in a subject,
comprising: a) obtaining a sample from the subject; b} contacting the sample
obtained from the subject with the antibody or antigen-binding fragment thereof
of any one of claims 1-26; ¢} determining presence or amount of CD24 in the
saraple; and d) correlating the presence or the amount of CD24 to existence or
status of the CI324 related disease or condition in the subject.

51. Use of the antibody or antigen-binding fragment thereof of any one of claims 1-
26 in the manufacture of a medicament for treating a CD24 related disease or
condition in a subject.

52 The use of claim 51, wherein the medicament further comprises a second
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therapeutic agent, optionally, wherein the second therapeutic agent is an

antagonist against one or more immunoinhibitory molecules.

. The use of claim 52, wherein the second therapeutic agent is a CD47 antagonist,

optionally, wherein the CD47 antagonist is SIRPo-Fe fusion protein or variant
thereof, or an anti-CD47 antibody or antigen-binding fragment thereof.

Use of the antibody or antigen-binding fragment thereot of any one of claims 1-
26 in the manufacture of a diagnostic reagent for diagnosing a CD24 related
disease or condition.

A kit comprising the antibody or antigen-binding fragment thereof of any of
claims 1-26, useful in detecting C324, optionally recombinamt CD24, CD24
expressed on cell surface, or CD24-expresing cells,

A chimeric antigen receptor {CAR) comprising an antigen binding domain, a
transmembrane domain, a costimulatory signaling region, and a TCR signaling
domain, wherein the antigen binding domain specifically binds to CD24 and

comprises an antigen binding fragment of any one of claims 1-26.

. The CAR of claim 56, wherein the antigen binding fragment is a Fab or a scFv.

The CAR of claim 56 or 57, which is bispecific.

The CAR of claim 58, wherein the CAR is capable of further specifically binding
to a second antigen other than CD24, or a second epitope on CD24.

The CAR of claim 39, wherein the second antigen 1s 4 tumor antigen.

The CAR of claim 56, wherein the TCR signaling domain is selected from the
group consisting of an intracellular signal regions sequence of CI3L, FeeRly,
CD27, CD28, CD137, CD134, MyD88, CD40, CD278, TLRs, or a combination

thereof

2. The CAR of claim 56, wherein the trassroembrane region comprises a

transmembrane region of CD3, CP4, CD8 or CD28,

A nucleic acid sequence encoding the chimeric antigen receptor (CAR) of any

one of claims 56-62.
A cell comprising the nucleic acid sequence of claim 63.
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. A cell genetically moditied to express the CAR of any one of claims 56-62.

. The cell of claim 65, wherein the cell is immune cell, optionally, wherein the

immune cell is T lymphocyte, NK cell, monocyte, macrophage ot NKT

tymphocyte.
A vector comprising the nucleic acid sequence of claim 63.

A method for stimulating a T cell-mediated immune response to a CD24-
expressing cell or tissue in 8 mammal, the method comprising administering to
the mammal an effective amount of a cell genetically modified to express the
CAR of any one of claims 56-62.

A method of treating a mammal having a CD24 related disease or condition,
comprising administering to the mammal an effective amount of a cell of claim
635, thereby treating the mammal.

The method of claim 69, wherein the cell is an autologous T cell.

The method of claim 69, wherein the CD24 related disease or condition is cancer.

The method of claim 69, wherein the mammal is a human subject.

3. A method of treating cancer in a subject in need thereof, comprising

administering an anti-CD24 antibody or antigen-binding fragment thereot that

only hinds to the glycosylated or sialylated CD24, preferably, only binds to the

sialic acid of CD24.

The method of claim 73, wherein the anti-CD24 antibody or antigen-binding

fragment thereof selectively binds to CD24 expressed in a cancer cell over a non-

cancer cell.

. The method of claim 74, wherein the anti-CD24 antibody or antigen-binding
fragment thereof comptetes for the same epitope with the antibody or antigen-
binding fragment thereof comprising: a heavy chain variable region comprising
HCDRI, HCDR2, and HODR3 of SEQ 1D NO: 104, SEQ ID NO: 105, and SEQ

D NG: 106 respectively; and a light chain variable region comprising LCDRI,
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76.

LCDR2, and LCDR3, wherein the LCDRY comprises an amino acid sequence
selected from the group consisting of SEQ ID NG: 107, 184, 185, 186, 187 and
188, the LCDR2 comprises an amino acid sequence of SEQ ID NO: 108, and the
LCDR3 comprises an amino acid sequence of SEQ 1D NO: 37, or conywising: a
heavy chain variable region comprising HCDR1I, HCDR2, and HCDR3 of SEQ
3 NG: 95, SEQ 1D NO: 96, and SEQ ID NO: 97 respectively; and a light chain
variable region comprising LCDRI, LCDR2, and LCDR3 of SEQ 1D NO: 98,
SEQ D NO: 99, and SEG ID NO: 100 respectively.

The method of claim 75, wherein the anti-CD24 antibody or antigen-binding
fragment thereof comprises: a heavy chain variable region comprising HCDR1,
HCDR2, and HCDR3 of SEQ D NO: 104, SEQ ID NG: 105, and SEQ ID NO:
106 respectively; and a light chain variabie region comprising LCDRI, LCDR2,
and LCDR3, wherein the LCDR1T comprises an amino acid sequence selected
from the group consisting of SEQ 1D NG: 107, 184, 185, 186, 187 and 188, the
LCDR2 comprises an amino acid sequence of SEQ ID NO: 108, and the LCDR3
comprises an amino acid sequence of SEQ ID NO: 37, or comprises: a heavy
chain variable region comprising HCDR1, HCDR2, and HCDR3 of SEQ 113 NO:
95, SEQ ID NG: 96, and SEQ ID NG: 97 respectively; and a light chain variable
region comprising LCDRY, LCDR2,) and LCDR3 of SEQ ID NO: 98, SEQ 1D
N 99, and SEQ 1D NG: 100 respectively.
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