Clin Immunol., 2012, 130(3):563-71). There is currently a need for therapies that can control the
activity of immune cells involved in inflammation, such as the activity of eosinophils and mast
cells. |

[0006] Previous studies have demonstrated that eosinophils undergo apoptosis when Siglec-8
is crosslinked with specific murine antibodies raised against the extracellular portion of Siglec-8
(Nutku et al., Blood, 2003, 336:918-24). These antibodies are described in U.S. Pat. No.
8,207,305, U.S. Pat. No. 8,197,811, U.S. Pat. No. 7,871,612, and U.S. Pat. No. 7,557,191.
However, there remains a need for developing humanized anti-Siglec-8 antibodies that recognize
human Siglec-8 with high affinity and specificity. Discovery of such anti-Siglec-8 antibodies
may allow for the development of treatment for diseases mediated by the activity of eosinophils
and/or mast cells.

[0007] All references cited herein, including patent applications, patent publications, and
scientific literature, are herein incorporated by reference in their entirety, as if each individual
reference were specifically and individually indicated to be incorporated by reference.

SUMMARY OF-FHEINVENTION
[0008] Provided herein are anti-Siglec-8 antibodies (including humanized anti-Siglec-8
antibodies), compositions comprising thereof, and methods of using the same.
[0009] lrene-aspeet-pProvided herein is a humanized antibody that specifically binds to a
human Siglec-8, wherein the binding affinity and/or binding avidity of the humanized antibody
to a human Siglec-8 are higher than the binding affinity and/or binding avidity of antibody 2E2

and/or antibody 2C4 to the human Siglec-8. In one aspect, provided herein is a humanized

antibody that binds to a human Siglec-8, wherein the binding affinity or avidity of the

humanized antibody to the human Siglec-8 is higher than the binding affinity or avidity of

antibody 2E2 or 2C4 to the human Siglec-8. In some embodiments, the human Siglec-8 is a

dimer. In some embodiments, the human Siglec-8 comprises an extracellular domain human
Siglec-8 fused to a Fc region of an immunoglobulin. In some embodiments, the Fc region is a
human IgG1 Feregion. In some embodiments, the Fc region is a human IgG4 Fc -region. In
some embodiments, the human Siglec-8 comprises the amino acid sequence of SEQ ID NO:74.
[0010] In some embodiments, the humanized antibody comprises a heavy chain variable
region and a light chain variable region, wherein the heavy chain variable region comprises (i)
HVR-H1 comprising the amino acid sequence of SEQ ID NO:61, (i) HVR-H2 comprising the
amino acid sequence of SEQ ID NO:62, and (iii) HVR-H3 comprising the amino acid sequence
of SEQ ID NO:63; and/or wherein the light chain variable region comprises (1) HVR-L1
comprising the amino acid sequence of SEQ ID NO:64, (ii) HVR-L2 comprising the amino acid
sequence of SEQ ID NO:65, and (iii) HVR-L3 comprising the amino acid sequence of SEQ ID
NO:66. In some embodiments, the antibody comprises a heavy chain variable region comprising

the amino acid sequence of SEQ ID NO:6; and/or a light chain variable region comprising the
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amino acid sequence selected from SEQ ID NOs:16 or 21. In any of the embodiments herein,
the antibody may comprise a heavy chain Fc region comprising a human IgG Fc region. In
further embodiments, the human IgG Fe region comprises a human IgG1 or IgG4. In some
embodiments, the human IgG1 comprises the amino acid sequence of SEQ ID NO:78. In some
embodiments, the human IgG4 comprises the amino acid sequence of SEQ ID NO:79. In any of
the embodiments herein, the antibody may comprise a heavy chain comp{'ising the amino acid
sequence of SEQ ID NO:75; and/or a light chain comprising the amino acid sequence selected
from SEQ ID NOs:76 or 77. In some embodiments, the human [gG4 comprises the amino acid
substitution S228P, wherein the amino acid residues are numbered according to the EU index as
in Kabat. In any of the embodiments herein, the antibody may comprise a heavy chain
comprising the amino acid sequence of SEQ ID NO:87; and/or a light chain comprising the
amino acid sequence of SEQ ID NO:76. In some embodiments, the antibody has been
engineered to improve antibody-dependent cell-mediated cytotoxicity (ADCC) activity. In some
embodiments, the antibody comprises two heavy chains and wherein at least one of the two or
both heavy chains of the antibody is non-fucosylated.

[0011] In-anotheraspeet-pProvided herein is a humanized antibody that specifically binds to a
human Siglec-8, wherein the antibody has a Tm of at least about 70°C to at least about 72°C in a
thermal shift assay. In one aspect. provided herein is 2 humanized antibody that binds to a
human Siglec-8, wherein the antibody has a Tm of at least about 70°C in a thermal shift assay. In
some embodiments, the antibody has a Tm at about 70°C, at about 71°C, or at about 72°Cin a
thermal shift assay. In some embodiments, the antibody has the same or higher Tm as compared
to a chimeric 2C4 antibody. In some embodiments, the antibody has the same or higher Tm as
compared to an antibody having a heavy chain comprising the amino acid sequence of SEQ ID
NO:84 and a light chain comprising the amino acid sequence of SEQ ID NO:85.

[0012] In some embodiments, the antibody comprises a heavy chain variable region and a

light chain variable region, wherein the heavy chain variable region comprises (i) HVR-H1
comprising the amino acid sequence of SEQ ID NO:61, (ii) HVR-H2 comprising the amino acid
sequence of SEQ ID NO:62, and (iii) HVR-H3 comprising the amino acid sequence of SEQ ID
NO:63; and/or wherein the light chain variable region comprises (i) HVR-L1 comprising the
amino acid sequence of SEQ ID NO:64, (if) HVR-L2 comprising the amino acid sequence of
SEQ ID NO:65, and (iii) HVR-L3 comprising the amino acid sequence of SEQ ID NO:66. In
some embodiments, the antibody comprises a heavy chain variable region comprising the amino
acid sequence of SEQ ID NO:6; and/or a light chain variable region comprising the amino acid
sequence selected from SEQ ID NOs:16 or 21. In any of the embodiments herein, the antibody
may comprise a heavy chain Fc region comprising a human IgG Fc region. In further

embodiments, the human IgG Fc region comprises a human IgG1 or IgG4. In some
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embodiments, the human IgG1 comprises the amino acid sequence of SEQ ID NO:78. In some
embodiments, the human IgG4 comprises the amino acid sequence of SEQ ID NO:79. In any of
the embodiments herein, the antibody may comprise a heavy chain comprising the amino acid
sequence of SEQ ID NO:75; and/or a light chain comprising the amino acid sequence selected
from SEQ ID NOs:76 or 77. In some embodiments, the human IgG4 comprises the amino acid
substitution S228P, wherein the amino acid residues are numbered according to the EU index as
in Kabat. In any of the embodiments herein, the antibody may comprise a heavy chain
comprising the amino acid sequence of SEQ ID NO:87; and/or a light chain comprising the
amino acid sequence of SEQ ID NO:76. In some embodiments, the antibody has been
engineered to improve antibody-dependent cell-mediated cytotoxicity (ADCC) activity. In some
embodiments, at least one or two of the heavy chains of the antibody is non-fucosylated.

[0013] In-yetanotheraspeet-pProvided herein is a humanized antibody that specifically binds
to a human Siglec-8, wherein the antibody comprises a heavy chain variable region and a light
chain variable region, wherein the heavy chain variable region comprises (i) HVR-H1
comprising the amino acid sequence of SEQ ID NO:61, (i) HVR-H2 comprising the amino acid
sequence of SEQ ID NO:62, and (iii) HVR-H3 comprising the amino acid sequence selected
from SEQ ID NOs:63 and 67-70; and/or wherein the light chain variable region comprises (i)
HVR-L1 comprising the amino acid sequence of SEQ ID NO:64, (ii) HVR-L2 comprising the
amino acid sequence of SEQ ID NO:65, and (iii) HVR-L3 comprising the amino acid sequence
of SEQ ID NO:66 or 71. In one aspect. provided herein is a humanized antibody that binds to

human Siglec-8. wherein the antibody comprises: (a) a heavy chain variable region and a light

chain variable region, wherein the heavy chain variable region comprises (1) HVR-H1

comprising the amino acid sequence of SEQ ID NO:61. (i1) HVR-H? comprising the amino acid

sequenice of SEQ ID NO:62. and (i1} HVR-H3 comwrising the amino acid sequence selected

from SEQ ID NQOs:67-70: and/or wherein the light chain variable resion comprises (i) HVR-L1

comnrising the amino acid sequence of SEQ ID NO:64. (11} HVR-1.2 comprising the amino acid
seguence of SEQ ID NO:63, and (i1i) HVR-L3 comprising the amino acid sequence of SEQ ID
NQO:71:0r (b) a heav

chain variable region and a light chain variable region, wherein the heav

chain variable region comprises (i) HVR-H1 comprising the amino acid sequence of SEQ ID

NO:61, (i) HVR-H2 comprising the amino acid sequence of SEQ ID NO:62. and (1i1) HVR-H3

comprising the amino acid sequence of SEQ 1D NO:63: and/or wherein the light chain variable

region comprises (1) HVR-L1 comprising the amino acid seqguence of SEG 1D NO:64., (ii) HVR-

L2 comprising the amino acid sequence of SEQ 1D NO:65. and (111 HVR-L3 comprising the

amino acid sequence of SEQ ID NO:66. In some embodiments, the antibody comprises a heavy
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chain variable region comprising the amino acid sequence selected from SEQ ID NOs:11-14;
and/or a light chain variable region comprising the amino acid sequence selected from SEQ ID
NOs:23-24. In some embodiments, the heavy chain variable region comprises (1) HVR-HI
comprising the amino acid sequence of SEQ ID NO:61, (ii) HVR-H2 comprising the amino acid
sequence of SEQ ID NO:62, and (i1i)) HVR-H3 comprising the amino acid sequence selected
from SEQ ID NO:63; and/or the light chain variable region comprises (i) HVR-L1 compriéing
the amino acid sequence of SEQ 1D NO:64, (ii) HVR-L2 comprising the amino acid sequence of
SEQ ID NO:685, and (ii1)) HVR-L3 comprising the amino acid sequence of SEQ ID NO:66. In
some embodiments, the antibody comprises a heavy chain variable region comprising the amino
acid sequence selected from SEQ ID NO:6; and/or a light chain variable region comprising the
amino acid sequence selected from SEQ ID NO:16 or 21. In any of the embodiments herein, the
antibody may comprise a heavy chain Fc region comprising a human IgG Fc region. In further
embodiments, the human IgG Fc region comprises a human IgGl or IgG4. In some
embodiments, the human IgG1 comprises the amino acid sequence of SEQ ID NO:78. In some

embodiments, the human IgG4 comprises the amino acid sequence of SEQ ID NO:79. In some
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embodiments, the human IgG4 comprises the amino acid substitution S228P, wherein the amino
acid residues are numbered according to the EU index as in Kabat. In some embodiments, the
antibody has been engineered to improve antibody-dependent cell-mediated cytotoxicity
(ADCC) activity. In some embodiments, at least one or two of the heavy chains of the antibody
is non-fucosylated.

[0014] In yet another aspect, provided herein is a humanized antibody that speeifically-binds
to human Siglec-8, wherein the antibody comprises a heavy chain variable region comprising the
amino acid sequence selected from SEQ ID NOs:2-14; and/or a light chain variable region
comprising the amino acid sequence selected from SEQ ID NOs:16-24. In some embodiments,
the antibody has been engineered to improve antibody-dependent cell-mediated cytotoxicity
(ADCC) activity. In some embodiments, at least one or two of the heavy chains of the antibody
is non-fucosylated.

[0015] In-yetanetheraspeetypProvided herein is a humanized antibody that specifically binds
to human Siglec-8, wherein the antibody comprises a heavy chain variable region comprising the
amino acid sequence selected from SEQ ID NOs:2-10; and/or a light chain variable region
comprising the amino acid sequence selected from SEQ ID NOs:16-22. In some embodiments,
the antibody has been engineered to improve antibody-dependent cell-mediated cytotoxicity
(ADCC) activity. In some embodiments, at least one or two of the heavy chains of the antibody
is non-fucosylated.

[0016] In another aspect, provided herein is a humanized antibody that speetfically-binds to a human

Siglec-8, wherein the antibody comprises: &
wherein-(a) the-heavy chain variable region comprisesing: (1) an HC-FR1 comprising the amino acid
sequence selected from SEQ ID N(Us:26-29; (2) an HVR-H1 comprising the amino acid sequence of SEQ
ID NO:61; (3) an HC-FRZ comprising the amino acid sequence selected from SEQ ID NOs:31-36; (4) an
HVR-H2 comprising the amino acid sequence of SEQ 1D NO:62; (5) an HC-FR3 comprising the amino
acid sequence selected from SEQ ID NOs:38-43; (6) an HVR-H3 comprising the amino acid sequence of
SEQ I NO:63; and (7) an HC-FR4 comprising the amino acid sequence selected from SEQ ID NOs:45-
46, and/or (b) the-g light chain variable region comprisesing: (1) an HLC-FR1 comprising the amino acid
sequence selected from SEQ ID NOs:48-49; (2) an HVR-HLI comprising the amino acid sequence of
SEQ ID NO:64; (3) an HLC-FRZ comprising the amino acid sequence selected from SEQ 1D NOs:51-53;
(4) an HVR-HL?2 comprising the amino acid sequence of SEQ ID NO:65; (5) an HLC-FR3 comprising
the amino acid sequence selected from SEQ D NOs:55-58; (6) an HV R-BL3 comprising the amino acid
sequence of SEQ ID NO:66; and (7) an HLC-FR4 comprising the amino acid sequence of SEQ 1D
NO:60. In some embodiments, the antibody has been |



engineered to improve antibody-dependent cell-mediated cytotoxicity (ADCC) activity. In some
embodiments, at least one or two of the heavy chains of the antibody is non-fucosylated.

[0017] In-yet-anotheraspeet—pProvided herein is an isolated antibody that binds a human
Siglec-8 and kills mast cells expressing Siglec-8 by ADCC activity. In some embodiments, the
antibody kills mast cells expressing Siglec-8 in vitro (e.g., measured in a cell culture assay as
described in Example 2). In some embodiments, the antibody depletes mast cells expressing
Siglec-8 in a subject when a therapeutically effective amount is administered. In a further
embodiment, the antibody depletes at least about 20% (e.g. ,at least of the mast cells expressing
Siglec-8 in a sample obtained from the subject as compared to a baseline level before treatment.
In any of the embodiments herein, the sample can be a tissue sample or a biological fluid
sample. In some embodiments, the tissue sample is one or more selected from the group
consisting of: skin, lung, bone marrow, and nasal polyps. In some embodiments, the biological
fluid sample is one or more selected from the group consisting of: blood, bronchoalveolar
lavage, and nasal lavage. In any of the embodiments herein, the antibody can be engineered to
improve antibody-dependent cell-mediated cytotoxicity (ADCC) activity. In some
embodiments, at least one or two of the heavy chains of the antibody is non-fucosylated. In
further embodiments, the antibody may be produced in a cell line having a alphal,6-
fucosyltransferase (Fut8) knockout. In some further embodiments, the antibody may be
produced in a cell line overexpressing B1,4-N-acetylglycosminyltransferase III (GnT-III). In
further embodiments, the cell line additionally overexpresses Golgi p-mannosidase II (ManlI).
In any of the embodiments herein, the antibody may comprise at least one amino acid
substitution in the Fc region that improves ADCC activity. In any of the embodiments herein,
the antibody may be a humanized antibody, a chimeric antibody or a human antibody. In some
embodiments, the antibody is a human IgG1 antibody. In some embodiments, the antibody is a
murine antibody. In any of the embodiments herein, the antibody may comprise a heavy chain
variable region comprising (1) HVR-H1 comprising the amino acid sequence of SEQ ID NO:88,
(i1) HVR-H2 comprising the amino acid sequence of SEQ ID NO:91, and (iii) HVR-H3
comprising the amino acid sequence of SEQ ID NO:94; and/or a light chain variable region
comprising (1) HVR-L1 comprising the amino acid sequence of SEQ ID NO:97, (ii) HVR-L2
comprising the amino acid sequence of SEQ ID NO:100, and (iii) HVR-L3 comprising the
amino acid sequence of SEQ ID NO:103. In a further embodiment, the antibody comprises a
heavy chain variable region comprising the amino acid sequence of SEQ ID NO:106; and/or a
light chain variable region comprising the amino acid sequence of SEQ ID NO:109. In any of
the embodiments herein, the antibody may comprise a heavy chain variable region comprising a

heavy chain variable region comprising (i) HVR-H1 comprising the amino acid sequence of
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HVR-H1 comprising the amino acid sequence of SEQ ID NO:89, (ii) HVR-H2 comprising the
amino acid sequence of SEQ ID NO:92, and (iii) HVR-H3 comprising the amino acid sequence
of SEQ ID NO:95; and/or a light chain variable region comprising (i) HVR-L1 comprising the
amino acid sequence of SEQ ID NO:98, (i) HVR-L2 comprising the amino acid sequence of
SEQ ID NO:101, and (iii) HVR-L3 corﬁpﬁsing the amino acid sequence of SEQ ID NO:104. In
a further embodiment, the antibody comprises a heavy chain variable region comprising the
amino acid sequence of SEQ ID NO:107; and/or a light chain variable region comprising the
amino acid sequence of SEQ ID NO:110. In any of the embodiments herein, the antibody may
comprise a heavy chain variable region comprising a heavy chain variable region comprising a
heavy chain variable region comprising (i) HVR-HI1 comprising the amino acid sequence of
SEQ ID NO:90, (i1) HVR-H2 comprising the amino acid sequence of SEQ ID NO:93, and (iii)
HVR-H3 comprising the amino acid sequence of SEQ ID NO:96; and/or a light chain variable
region comprising (i) HVR-L1 comprising the amino acid sequence of SEQ ID NO:99, (ii)
HVR-L2 comprising the amino acid sequence of SEQ ID NO:102, and (iii) HVR-L3 comprising
the amino acid sequence of SEQ ID NO:105. In a further embodiment, the antibody comprises a
heavy chain variable region comprising the amino acid sequence of SEQ ID NO:108; and/or a
light chain variable region comprising the amino acid sequence of SEQ ID NO:111. In any of
the embodiments herein, the antibody may bind to an epitope in Domain 1 of human Siglec-8
(e.g., Domain 1 that comprises the amino acid sequence of SEQ ID NO:112). In any of the
embodiments herein, the antibody may bind to an epitope in Domain 3 of human Siglec-8 (e.g.,
Domain 3 that comprises the amino acid sequence of SEQ ID NO:114). In any of the
embodiments herein, the antibody may bind to an epitope in Domain 2 of human Siglec-8 (e.g.,
Domain 2 that comprises the amino acid sequence of SEQ ID NO:113). In any of the
embodiments herein, the antibody may be a humanized antibody, a chimeric antibody or a
human antibody. In some embodiments, the antibody is a murine antibody. In some
embodiments, the antibody is an IgG1 or 1gG4 antibody (e.g., human IgG1 or IgG4).

[0019] In-anotheraspeet—pProvided herein is an anti-human Siglec 8 antibody that binds to a
fusion protein comprising the amino acid of SEQ ID NO:116 but not to a fusion protein
comprising the amino acid of SEQ ID NO:115. In some embodiments, the antibody described
herein binds to a fusion protein comprising the amino acid of SEQ ID NO:117 but not to a
fusion protein comprising the amino acid of SEQ ID NO:115. In some embodiments, the
antibody described herein binds to a fusion protein comprising the amino acid of SEQ ID
NO:117 but not to a fusion protein comprising the amino acid of SEQ ID NO:116. In some
embodiments herein, the antibody may comprise a heavy chain variable region comprising (i)

HVR-HI comprising the amino acid sequence of SEQ ID NO:88, (1i) HVR-H2 comprising the
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amino acid sequence of SEQ ID NO:91, and (ii1) HVR-H3 comprising the amino acid sequence
of SEQ ID NO:94; and/or a light chain variable region comprising (i) HVR-L1 comprising the
amino acid sequence of SEQ ID NO:97, (i) HVR-L2 comprising the amino acid sequence of
SEQ ID NO:100, and (iii) HVR-L3 comprising the amino acid sequence of SEQ ID NO:103. In
a further embodiment, the antibody comprises a heavy chain variable region comprising the
amino acid sequence of SEQ ID NO:106; and/or a light chain variable region comprising the
amino acid sequence of SEQ ID NO:109. In some embodiments herein, the antibody may
comprise a heavy chain variable region comprising a heavy chain variable region comprising (i)
HVR-H1 comprising the amino acid sequence of SEQ ID NO:89, (i) HVR-H2 comprising the
amino acid sequence of SEQ ID NO:92, and (iii) HVR-H3 comprising the amino acid sequence
of SEQ ID NO:95; and/orl a light chain variable region comprising (i) HVR-L1 comprising the
amino acid sequence of SEQ TD NO:98, (i1) HVR-L2 comprising the amino acid sequence of
SEQ ID NO:101, and (ii1) HVR-L3 comprising the amino acid sequence of SEQ ID NO:104. In
a further embodiment, the antibody comprises a heavy chain variable region comprising the
amino acid sequence of SEQ ID NO:107; and/or a light chain variable region comprising the
amino acid sequence of SEQ ID NO:110. In some embodiments herein, the antibody may
comprise a heavy chain variable region comprising a heavy chain variable region comprising a
heavy chain variable region comprising (i) HVR-H1 comprising the amino acid sequence of
SEQ ID NO:90, (ii) HVR-H2 comprising the amino acid sequence of SEQ ID NO:93, and (ii1)
HVR-H3 comprising the amino acid sequence of SEQ ID NO:96; and/or a light chain variable
region comprising (i) HVR-L1 comprising the amino acid sequence of SEQ ID NO:99, (ii)
HVR-L2 comprising the amino acid sequence of SEQ ID NO:102, and (iii) HVR-L3 comprising
the amino acid sequence of SEQ ID NO:105. In a further embodiment, the antibody comprises a
heavy chain variable region comprising the amino acid sequence of SEQ ID NO:108; and/or a
light chain variable region comprising the amino acid sequence of SEQ ID NO:111.

[0020] In-enctheraspeet-pProvided herein is a humanized antibody that binds to a human
Siglec-8, wherein the ECs in depleting activated human eosinophils is less than the ECsg of
antibody 2E2 or 2C4 to the human Siglec-8. In some embodiments, the ECsg of the humanized
antibody is about 85% or less than the ECsq of antibody 2E2 or 2C4 to the human Siglec-8. In
some embodiments, the ECsp of the humanized antibody is about 85%, about 80%, about 70%,
about 65%, about 60%, about 55%, about 50%, about 45%, about 40%, about 35%, about 30%,
about 25%, about 20%, about 15%, about 10% or about 5% or less than the ECs of antibody
2E2 or 2C4 tc; the human Siglec-8. In any of the embodiments herein, the humanized antibody
may comprise a heavy chain variable region and a light chain variable region, wherein the heavy

chain variable region comprises (i) HVR-H1 comprising the amino acid sequence of SEQ ID
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comprising the amino acid sequence of SEQ ID NO:99, (ii) HVR-L2 comprising the amino acid
sequence of SEQ ID NO:102, and (ii1) HVR-L3 comprising the amino acid sequence of SEQ ID
NO:105. In any of the embodiments herein, the antibody may comprise a heavy chain Fc region
comprising a human IgG Fc region. In further embodiments, the human IgG Fc region comprises
a human IgGl or IgG4. In some embodiments, the human IgG1 comprises the amino acid
sequence of SEQ ID NO:78. In some embodiments, the human IgG4 comprises the amino acid
sequence of SEQ ID NO:79. In any of the embodiments herein, the antibody may comprise a
heavy chain comprising the amino acid sequence of SEQ ID NO:75; and/or a light chain
comprising the amino acid sequence selected from SEQ ID NOs:76 or 77. In some
embodiments, the human IgG4 comprises the amino acid substitution S228P, wherein the amino
acid residues are numbered according to the EU index as in Kabat. In any of the embodiments
herein, the antibody may comprise a heavy chain comprising the amino acid sequence of SEQ
ID NO:87; and/or a light chain comprising the amino acid sequence of SEQ ID NO:76.

[0021] In another aspect, provided herein is a nucleic acid encoding any antibody described
above and herein. In yet another aspect, provided herein is a vector comprising a nucleic acid
described herein. In one embodiment, the vector is an expression vector. In yet another aspect,
provided herein is a host cell comprising a nucleic acid described herein. In some embodiments,
the host cell expresses and produces the antibody.

[6022] In another aspect, provided herein is a method of producing an antibody comprising
culturing a host cell comprising one or more nucleic acids encoding an antibody described
herein under a condition that produces the antibody. In some embodiments, the method further
comprises recovering the antibody produced by the host cell. In one aspect, Adse-provided

herein is an anti-Siglec-8 antibody produced by the method described herein. Also provided

herein is an antigen-binding fragment of an anti-Siglec-8 antibody described herein.

[0023] In another aspect, provided herein is a pharmaceutical composition comprising an
antibody described above and herein er-an-antigen-bindingfragment-thereofand a
pharmaceutically acceptable carrier. [n vet another aspect, provided herein is a kit comprising an
antibody described above and herein or a composition described above and herein.

[0024] In another aspect, provided herein is a composition comprising an antibody esfragment

thereof-that specifically binds to human Siglec-8, wherein the antibody comprises a Fe region
and N-glycoside-linked carbohydrate chains linked to the Fc region, wherein less than 50% of
the N-glycoside-linked carbohydrate chéins w-the-eomposition-contain a fucose residue. In
some embodiments, substantially none of the N-glycoside-linked carbohydrate chains contain a
fucose residue. In some embodiments, the antibody is a humanized antibody, a chimeric
antibody or a human antibody. In some embodiments, the antibody comprises a heavy chain

variable region and a light chain variable region, wherein the heavy chain variable region
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comprises (1) HVR-H1 comprising the amino acid sequence of SEQ ID NO:61, (ii) HVR-H2
comprising the amino acid sequence of SEQ ID NO:62, and (iii) HVR-H3 comprising the amino
acid sequence of SEQ ID NO:63; and/or wherein the light chain variable region comprises (i)
HVR-L1 comprising the amino acid sequence of SEQ ID NO:64, (i) HVR-L2 comprising the
amino acid sequence of SEQ ID NO:65, and (i11)) HVR-L3 corhprising the amino acid sequence
of SEQ ID NO:66. In some embodiments, the antibody comprises a heavy chain variable region
comprising the amino acid sequence of SEQ ID NOs:2-10; and/or a light chain variable region
‘comprising the amino acid sequence of SEQ ID NOs:16-22. In some embodiments, the antibody
comprises a heavy chain variable region and a light chain variable region, wherein the heavy
chain variable region comprises (i) HVR-H1 comprising the amino acid sequence of SEQ ID
NO:61, (ii) HVR-H2 comprising the amino acid sequence of SEQ ID NO:62, and (i1i) HVR-H3
comprising the amino acid sequence selected from SEQ ID NOs:67-70; and/or wherein the light
chain variable region comprises (1) HVR-L1 comprising the amino acid sequence of SEQ 1D
NO:64, (i1) HVR-L2 comprising the amino acid sequence of SEQ ID NO:65, and (iii) HVR-L3
comprising the amino acid sequence of SEQ ID NO:71. In some embodiments, the antibody
comprises a heavy chain variable region comprising the amino acid sequence selected from SEQ
ID NOs:11-14; and/or a light chain variable region comprising the amino acid sequence selected from
SEQ ID NOs:23-24. In some embodiments, the antibody comprises a heavy chain variable region
comprising the amino acid sequence selected from SEQ ID NOs:2-14; and/or a light chain variable regibn
comprising the amino acid sequence selected from SEQ ID NOs:16-24. In any of the embodiments
herein, the composition may further comprise a pharmaceutically acceptable carrier. In any of the
embodjments‘herein, the binding affinity and/or binding avidity of the antibody to a human Siglec-8 can
be higher than the binding affinity and/or binding avidity of antibody 2E2 or 2C4 to the human Siglec-8.
In any of the embodiments herein, the antibody may have a Tm of at least about 70°C to at least about
72°C in a thermal shift assay. In some embodiments, the antibody has a Tm of about 70°C, about 71°C,
or about 72°C. In some embodiments, the antibody has the same or higher Tm as compared to a chimeric
2C4 antibody. In some embodiments, the antibody has the same or higher Tm as compared to an
antibody having a heavy chain comprising the amino acid sequence of SEQ ID NO:84 and a light chain
comprising the amino acid sequence of SEQ ID NO:85. |
[0025] Inanotheraspeet—pProvided herein is a method of treating or preventing a disease mediated by
cells expressing Siglec-8 in a subject, the method comprising administering to the subject an effective
amount of an antibody described herein or an antigen-binding fragment thereof or a composition

described herein. In one aspect. provided herein is an antibody described herein or a composition
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in a subject. In some embodiments, the disease is an eosinophil mediated-disease. In some

embodiments, the disease is a mast cell mediated-disease. In some

-12-



embodiments, the disease is selected from the group consisting of asthma, allergic rhinitis, nasal
polyposis, atopic dermatitis, chronic urticaria, mastocytosis, eosinophilic leukemia, and
hypereosinophilic syndrome. In some embodiments, the disease is selected from the group
consisting of pauci granulocytic asthma, acute or chronic airway hypersensitivity, eosinophilic
esophagitis, Churg-Strauss syndrome, inflammation associated with a cytokine, inflammation
associated with cells expressing Siglec-8, malignancy associated with cells expressing Siglec-8,
physical urticaria, cold urticaria, pressure-urticaria, bullous pemphigoid, food allergy, and
allergic bronchopulmonary aspergillosis (ABPA). In some embodiments, the antibody inhibits
one or more symptoms of an allergic reaction. In some embodiments, the allergic reaction is a
Type I hypersensitivity reaction. In any of the embodiments herein, the subject may be suffering
from asthma that is not adequately controlled by an inhaled corticosteroid, a short acting 2
agonist, a long acting [32 agonist, or a combination thereof.

[0026] In-enotheraspeetpProvided herein is a method of depleting mast cells expressing Siglec-8 in a
subject comprising administering to the subject an effective amount of an antibody that binds to human
Siglec-8, wherein the antibody kills mast cells expressing Siglec-8 by ADCC activity. In one aspect,

nrovided herein is an antibody that binds to human Siglec-§ for use in depleting mast cells expressing

Siglec-8 in a subiect. wherein the antibody kills mast cells expressing Siglee-8 bv ADCC activity. In

some embodiments, the antibody kills mast cells expressing Siglec-8 in vitro (e.g., measured in a cell
culture assay as described in Example 2). In some embodiments, the antibody depletes at least about
20% of the mast cells expressing Siglec-8 in a sample obtained from the subject as compared to a
baseline level before treatment. In any of the embodiments herein, the sample can be a tissue sample or a
biological fluid sample. In some embodiments, the tissue sample is one or more selected from the group
consisting of: skin, lung, bone marrow, and nasal polyps. In some embodiments, the biological fluid
sample is one or more selected from the group consisting of: blood, bronchoalveolar lavage, and nasal
lavage. In any of the embodiments herein, the antibody can be engineered to improve antibody-
dependent cell-mediated cytotoxicity‘(ADCC) activity. In any of the embodiments herein, the antibody
may comprise two heavy chains and wherein at least one of the two or both heavy chains of the antibody
is non-fucosylated. In further embodiments, the antibody may be produced in a cell line having a
alphal,6-fucosyltransferase (Fut8) knockout. In some further embodiments, the antibody may be
produced in a cell line overexpressing $1,4-N-acetylglycosminyltransferase 1Tl (GnT-1IIT). In further
embodiments, the cell line additionally overexpresses Golgi p-mannosidase II (Manll). In any
of the embodiments herein, the antibody may comprise at least one amino acid substitution in
the Fc region that improves ADCC activity. In any of the embodiments herein, the antibody
may be a humanized antibody, a chimeric antibody or a human antibody. In some embodiments,
the antibody is a human IgG1 antibody. In any of the embodiments herein, the antibody may

comprise a heavy chain variable region comprising (i)
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comprising the amino acid sequence of SEQ ID NO:61, (il) HVR-H2 comprising the amino acid
sequence of SEQ ID NO:62, and (iii) HVR-H3 comprising the amino acid sequence selected
from SEQ ID NOs:67-70; and/or wherein the light chain variable region comprises (i) HVR-L1
comprising the amino acid sequence of SEQ ID NO:64, (ii) HVR-L2 comprising the amino acid
sequence of SEQ ID NO:65, and (iii) HVR-L3 comprising the amino acid sequence of SEQ ID
NO:71. In any of the embodiments herein, the subject has a disease mediated by cells
expressing Siglec-8. In some embodiments, the disease is selected from the group consisting of
asthma, allergic rhinitis, nasal polyposis, atopic dermatitis, chronic urticaria, mastocytosis,
eosinophilic leukemia, and hypereosinophilic syndrome. In some embodiments, the disease is
selected from the group consisting of pauci granulocytic asthma, acute or chronic airway
hypersensitivity, eosinophilic esophagitis, Churg-Strauss syndrome, inflammation associated
with a cytokine, inflammation associated with cells expressing Siglec-8, malignancy associated
with cells expressing Siglec-8, physical urticaria, cold urticaria, pressure-urticaria, bullous
pemphigoid, food allergy, and allergic bronchopulmonary aspergillosis (ABPA). In some
embodiments, the antibody inhibits one or more symptoms of an allergic reaction. In some
embodiments, the allergic reaction is a Type I hypersensitivity reaction. In any of the
embodiments herein, the subject may be suffering from asthma that is not adequately controlled
by an inhaled corticosteroid, a short acting 32 agonist, a long acting 2 agonist, or a combination
thereof. In any of the embodiments herein, the subject can be a human.

[0027] It is to be understood that one, some, or all of the properties of the various
embodiments described herein may be combined to form other embodiments of the present
rrventiondisclosure. These and other aspects of the invention will become apparent to one of
skill in the art. These and other embodiments of the isvention-disclosure are further described

by the detailed description that follows.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] FIG. 1 is a sequence alignment showing the comparison of heavy chain sequences of
humanized antibodies. Framework residues within 4A of the CDRs in the molecular model of
mouse 2E2 antibody are represented by a *; residues within 4A of the CDRs and VCI residues
that were different in the acceptor human framework are highlighted in », back-mutations of
these residues in the acceptor human framework to mouse are indicated by @; Somatic
mutations from human germline are indicated by °; if those residues were different from the
AF471521 FW and mou2E?2 (i.e., mouse 2E2) or different from the AF471521 framework and
identical to the mou2E2 (i.e., mouse 2E2) the corresponding residues in the acceptor human

framework were back-mutated to human germline and are indicated by +. Sequences highlighted
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CLAIMS

WHAT IS CLAIMED IS:

affinity or avidity of antibody 2E2 or 2C4 to the human Siglec-8.

2. A humanized antibody that binds to a human Siglec-8, wherein theatibody has a Tm of

at least about 70°C in a thermal shift assay.

3. The antibody of claim 2, wherein the antibody has a Tm o At least about 70°C to at least

about 72°C in a thermal shift assay.

4. The antibody of any one of claims 1-3, wherein the, tibody comprises a heavy chain
variable region and a light chain variable regiony {vherein the heavy chain variable region
comprises (1) HVR-HI comprising the aming/cid sequence of SEQ ID NO:61, (ii)
HVR-H2 comprising the amino acid seqe of SEQ ID NO:62, and (iii) HVR-H3
comprising the amino acid sequence ofA EQ ID NO:63; and/or wherein the light chain
variable region comprises (i) comprising the amino acid sequence of SEQ ID
NO:64, (ii) HVYR-L2 comprisin amino acid sequence of SEQ ID NO:65, and (iii)
HVR-L3 comprising the ami : acid sequence of SEQ ID NO:66.

5. The antibody of any one of claims 1-4, wherein the antibody comprises a heavy chain
variable region compng the amino acid sequence of SEQ ID NQO:6; and/or a light
chain variable - comprising the amino acid sequence selected from SEQ ID NOs:16

or21.

6. The ' of any one of claims 1-5, wherein the antibody comprises a heavy chain Fe

region cgmprising a human IgG Fe region,

7. The tibody of claim-6, wherein the human IgG Fc region comprises a human IgG1 ora

r IgG4.

The antibody of claim 7, wherein the human IgG4 comprises the amino acid substitution
S228P, and wherein the amino acid residues are mumbered according to the BU index as

i1y Kabat.
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10.

1L

12.

13.

The antibody of any one of claims 1-7, wherein the antibody comprises a heavy chain
comprising the amino acid sequence of SEQ ID NO:75; and/or a light chain comprising f

the amino acid sequence selected from SEQ ID NOs:76 or 77. /

comprising the amino acid sequence of SEQ ID NO:87; and/or a light chain mprising

/

(a) a heavy chain variable region and a ].ighilain variable region, wherein the heavy
chain variable region comprises (i) {R-H1 comprising the amino acid sequence
of SEQ ID NO:61, (if) HVR-H2 cfnprising the amino acid sequence of SEQ ID
NO:62, and (iii) HVR-H3 compfising the amino acid sequence selected from
SEQ ID NOs:67-70; and/o%erein the light chain variable region comprises (i)
HVR-L1 comprising thefzii;’j_ino acid sequence of SEQ ID NO:64, (ii) HVR-L2
comprising the amino,ééid sequence of SEQ ID NO:65, and (iii) HVR-L3
comprising the amj acid sequence of SEQ ID NO:71; or

fariable region and a light chain variable region, wherein the heavy

(b)  aheavy chain,
region comprises (i) HVR-H1 comprising the amino acid sequence
of SEQ 5 NQO:61, (ii) HVR-H2 comprising the amino acid sequence of SEQ ID

NO:6 and (iii) HVR-H3 comprising the amino acid sequence of SEQ ID

chain varia}f

N63; and/or wherein the light chain variable region comprises (i) HVR-L1

‘ mplising the amino acid sequence of SEQ ID NO:64, (ii) HVR-L2 comprising
the amino acid sequence of SEQ ID NO:65, and (i1i) HVR-L3 comprising the

/ amino acid sequence of SEQ ID NO:66.

The antibody of claim 13, wherein the antibody comprises a heavy chain variable region
comprising the amino acid sequence selected from SEQ ID NOs:11-14; and/or a light
chain variable region comprising the amino acid sequence selected from SEQ ID

NOs:23-24.
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A humanized antibody that binds to a human Siglec-8, wherein the antibody comprises a

heavy chain variable region comprising the amino acid sequence selected from SEQ ID/
NOs:2-14; and/or a light chain variable region comprising the amino acid sequence

selected from SEQ ID NQOs:16-24.

A humanized antibody that binds to a human Siglec-8, wherein the antibody domprises a
heavy chain variable region comprising the amino acid sequence selected from SEQ ID
NOs:2-10; and/or a light chain variable region comprising the amino agid sequence

selected from SEQ ID NOs:16-22. /

A humanized antibody that binds to a human Siglec-8, wherein ﬂfne antibody comprises:
(a) heavy chain variable region comprising:

{1y an HC-FR1 comprising the amino acid sequence sele} éd from SEQ ID NOs:26-29;
{2y an HVR-H1 comprising the amino acid sequence of SEQ ID NO:61;

(3} an HC-FR2Z comprising the amino acid sequmce/%lected from SEQ ID NOs:31-36;
{4) an HVR-H2 comprising the amino acid sequence of SEQ 1D NO62;

(5 an HC-FR3 comprising the amino acid seg {mee selected from SEQ 1D NOs:38-43;
{(6) an HVR-H3 comprising the amino aeicﬁ,éiuence of SEQ ID NO:63; and

{7y an HC-FR4 comprising the amino'acfi’é sequence selected from SEQ 1D N(Os:45-46,

and/or

{b) a light chain variable region cofnprising:
ine acid sequence selected from SEQ ID NOs:48-49;

e armnino acid sequence of SEQ 1D NO:64,

{1y an LC-FR1 comprising the
{2y an HVR-LI comprising
{3) an LC-FR2 comprising the amino acid sequence selected from SEQ ID NOs:51-53;
{4) an HVR-L2 comp;;%éng the armino actd sequence of SEQ ID N{O:65;

{3) an LLC-FR3 co g?;iséng the amino acid sequence selected from SEG 1D NOs:55-538;
{6) an HVR-L3 ¢Ompristug the amine acid sequence of SEQ ID NOGi66; and

{7)an LC~§4 comprising the amino acid sequence of SEQ ID NO:60,

The hyriénized antibody of claim 17, wherein the antibody comprises:
(a) heavy chain variable region comprising:

() an HC-FR1 comprising the amino acid sequence of SEQ 1D N(:26;

/{2y an HVR-H1 comprising the amino acid sequence of SEQ ID NO:61;
{3} an HC-FR2 comprising the amino acid sequence of SEQ ID NO:34;
{4y an HYR-H2 comprising the amino acid sequence of SEQ ID NO:62;

(5y an HC-FR3 coroprising the amino acid sequence of SEQ 1D N(:38;
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(6} an HVR-H3 comprising the amino acid sequence of SEQ ID NO:63; and
{7y an HC-FR4 comprising the amino acid seguence of SEQ D NOs:45;
and/or
(b} a light chain variable region comprising:
(1) an LIC-FR1 comprising the amino acid sequence of SEQ 1D N(:48;

{2y an HVR-L1 comprising the amino acid sequence of SEQ 1D NG:64;

{3} an LC-FRZ comprising the amino acid sequence of SEQ ID NOSL;
(4) an HVR-LZ comprising the amino acid sequence of SEQ ID NO:  -
(5 an LC-FR3 comprising the amino acid sequence of SEQ ID N:SS;
(6) an HVR-L3 comprising the amino acid sequence of SEQ If ‘ and

{7y an LC-FR4 comprising the amino acid sequence of SEQ JD NO:60.

19. The humanized antibody of claim 17, wherein the antib -“ comprises:
{a) beavy chain variable region comprising: )
{1y an HC-FR1 comprising the amino acid sequen /:of SEQ Iy NO:26;
(23 an HVR-HI comprising the amino aciaiA seqyfence of SEQ ID NO:6IL
{3y an HC-FRZ comprising the amino acid g ’./(guence of SEQ 1D N(. 34,
{4y an HVR-H2 comprising the amino ac}/ /se.quencc of SEQ 1D NO:62;,
(5) an HC-FR3 comprising the amino gcid sequence of SEQ ID N(O:3§;

(6 an HVR-H3 comprising the amino acid sequence of SEQ ID NO:63; and

(7) an HC-FR4 comprising the 3 hino acid sequence of SEQ 1D N(s:45;
andfor i 7

{b) a Hght chain variable i.on comprising:

(1) an LC-FRI camprig the amino acid sequence of SEQ I N(O:48;
{Zy an HVR-LI conyf risin g the amino acid sequence of SEQ 1D NGi64;
{3yan LC-FRZ ¢cp pztisi_ng the amine acid sequence of SEQ ID NO:51;
(4) an HVR-LZ campx‘ising the araino acid sequence of SEQ 1D NO:65;

{5y an LC-PR3 comprising the amino acid sequence of SEQ 1D NO:58,

(Oyan k XR-L3 comprising the amino acid sequence of SEQ 1D NO:66; and

(7) apf LC-FR4 comprising the amine acid sequence of SEQ ID NO:60.

20, The antibody of any one of claims 13-19, wherein the antibody has been engineered to

/" improve antibody-dependent cell-mediated cytotoxicity (ADCC) activity.

The antibody of any one of claims 13-20, wherein at least one or two of the heavy chains
of the antibody is non-fucosylated.
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22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

7

A nucleic acid encoding the antibody of any one of claims 1-21.
A vector comprising the nucleic acid of claim 22.

The vector of claim 23, which is an expression vector.

A host cell comprising the nucleic acid of claim 22. Y

/
A method of producing an antibody comprising culturing the host cell/of claim 25 under

a condition that produces the antibody. S

The method of claim 26, further comprising recovering the a}médy produced by the

host cell. 4

An anti-Siglec-8 antibody produced by the method of elaim 26 or 27.

A pharmaceutical composition comprising the a?}iéy of any one of claims 1-21 and 28

and a pharmaceutically acceptable carrier. /’
s

A composition comprising an antibody thaf specifically binds to human Siglec-8,
wherein the antibody comprises a Fc 7&)11 and N-glycoside-linked carbohydrate chains
linked to the Fc region, wherein ley than 50% of the N-glycoside-linked carbohydrate

chains contain a fucose residue/

The composition of claim 30,/ wherein substantially none of the N-glycoside-linked

carbohydrate chains contain a fucose residue.

The composition of 1gim. 30 or 31, wherein the antibody is a humanized antibody, a

chimeric antil70r a human antibody.

The composition of any one of claims 30-32, wherein the antibody comprises a heavy
chain vari Z}e region and a light chain variable region, wherein the heavy chain variable
region /Léjlprises (i) HVR-H1 comprising the amino acid sequence of SEQ ID NO:61,
(ijyfVR-HZ comprising the amino acid sequence of SEQ ID NO:62, and (iii) HVR-H3
¢

variable region comprises (i) HVR-L1 comprising the amino acid sequence of SEQ ID
NO:64, (i) HVR-L2 comprising the amino acid sequence of SEQ ID NO:65, and (iii)

HVR-L3 comprising the amino acid sequence of SEQ ID NO:66.

mprising the amino acid sequence of SEQ ID NO:63; and/or wherein the light chain
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The composition of claim 33, wherein the antibody comprises a heavy chain variable / ,
region comprising the amino acid sequence selected from SEQ ID NOs:2-10; and/or,
light chain variable region comprising the amino acid sequence selected from SEQ D

NOs:16-22.

The composition of any one of claims 30-32, wherein the antibody 001npri" a heavy
chain variable region and a light chain variable region, wherein the heavy chain variable
region comprises (i) HVR-HI1 comprising the amino acid sequence of, EQ ID NQG:61,
(ii) HVR-H2 comprising the amino acid sequence of SEQ ID NO: ﬁ{/ and (iii) HVR-H3
comprising the amino acid sequence selected from SEQ ID NOs/67-70; and/or wherein
the light chain variable region comprises (i) HVR-L1 comprising the amino acid
sequence of SEQ ID NO:64, (i1) HVR-L2 comprising ﬂi?réno acid sequence of SEQ

ID NO:65, and (iii) HVR-L3 comprising the amino acid Sequence of SEQ ID NO:71.

The composition of claim 35, wherein the antibody gomprises a heavy chain variable
region comprising the amino acid sequence selecged from SEQ ID NOs:11-14; and/or a
light chain variable region comprising the amipo acid sequence selected from SEQ ID
NOs:23-24. '

"/("

. ¢ . . .
The composition of any one of claims 30-32, wherein the antibody comprises a heavy

chain variable region comprising the/ mino acid sequence selected from SEQ ID NOs:2-

14; and/or a light chain variable region comprising the amino acid sequence selected
from SEQ ID NOs:16-24. "

The composition of any oné of claims 30-37, further comprising a pharmaceutically

acceptable carrier.

The composition of ny one of claims 30-38, wherein the binding affinity or avidity of
the antibody to gfhuman Siglec-8 is higher than the binding affinity or avidity of antibody

2E2 or 2C4 t¢/the human Siglec-8.

The composition of any one of claims 30-39, wherein the antibody has a Tm of at least

about 70°C in a thermal shift assay.

fe composition of claim 40, wherein the antibody has a Tm of at least about 70°C to at

least about 72°C in a thermal shift assay.
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An isolated antibody that binds a human Siglec-8 and kills mast cells expressing Si
by ADCC activity.

The antibody of claim 42, wherein the antibody depletes mast cells expressing S} ,ecuS

in a subject when a therapeutically effective amount is administered.

The antibody of claim 43, wherein the antibody depletes at least about ,' of the mast
cells expressing Siglec-8 in a sample obtained from the subject as co _'ed £0 a baseline

ievel before treatment.

The antibody of claim 44, wherein the sample is a tissue sampir a biological fluid

sample.

The antibody of claim 45, wherein the tissue sample is ofie or more selected from the

group consisting of: skin, lung, bone marrow, and nagal polyps.

The antibody of claim 45, wherein the biologicalAluid sample is one or more selected

from the group consisting of: blood, bronchoalveolar lavage, and nasal lavage.

The antibody of any one of claims 42-47 avherein the antibody has been engineered to

improve antibody-dependent cell—media‘zed cytotoxicity (ADCC) activity.

The antibody of any one of claim2~48, wherein at least one or two of the heavy chains

of the antibody is non-fucosylagéd.

The antibody of claim 49, wherein the antibody is produced in a cell line overexpressing

f1,4-N-acetylgl osminyltransferase I (GnT-III).

The antibogy of claim 51, wherein the cell line additionally overexpresses Golgi p-

mannosidase II (ManlI).

Th%ntibody of claim 48, wherein the antibody comprises at least one amino acid

stibstitution in the Fe region that improves ADCC activity.

54. /i‘ he antibody of any one of claims 42-53, wherein the antibody is a humanized antibody,

a chimeric antibody or a human antibody.
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55.  The antibody of any one of claims 42-54, wherein the antibody is a human IgG1
antibody.

56.  The antibody of any one of claims 42-53, wherein the antibody is a murine anti

57.  The antibody of any one of claims 42-56, wherein the antibody comprises:

(a)

(b)

()

a heavy chain variable region comprising (i) HVR-H1 compri siu'gée amino acid
sequence of SEQ ID NO:88, (i) HVR-H2 comprising the :?i{o acid sequence of
SEQ ID NO:91, and (iit) HVR-H3 comprising the amino adid sequence of SEQ
ID NO:94; and/or a light chain variable region comprisidg (i) HVR-L1
comprising the amino acid sequence of SEQ ID NO:97, (ii) HVR-L2 comprising
the amino acid sequence of SEQ ID NO:100, and i) HVR-L3 comprising the
amino acid sequence of SEQ ID NO:103.

a heavy chain variable region comprising (i HVR-H1 comprising the amino acid
sequence of SEQ ID NO:89, (ii) HVR-
SEQ ID NO:92, and (iii) HVR-H3 comprising the amino acid sequence of SEQ

comprising the amino acid sequence of

ID NO:95; and/or a light chain vai}a le region comprising (i) HVR-L1
comprising the amino acid sequed{ce of SEQ ID NO:98, (ii) HVR-L2 comprising
the amino acid sequence of SEQ ID NO:101, and (iii) HVR-L3 comprising the

amino acid sequence of SEQ ID NO:104.
a heavy chain variabi?,f’egion comprising (i) HVR-H1 comprising the amino acid

sequence of SEQ DN 0:90, (ii) HVR-H2 comprising the amino acid sequence of
SEQ ID NO:93,
ID NO:96; and/or a light chain variable region comprising (i) HVR-LI

nd (i11) HVR-H3 comprising the amino acid sequence of SEQ

comprising/he amino acid sequence of SEQ ID NO:99, (ii) HVR-L2 comprising
the aminé acid sequence of SEQ ID NO:102, and (iii) HVR-L3 comprising the
aminqécid sequence of SEQ ID NO:105.

58.  The ant:ib{;dy of claim 57, wherein the antibody comprises:

) a heavy chain variable region comprising the amino acid sequence of SEQ 1D

NO:106; and/or a light chain variable region comprising the amino acid sequence

of SEQ ID NO:109.
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(b) a heavy chain variable region comprising the amino acid sequence of SEQ ID
NO:107; and/or a light chain variable region comprising the amino acid v

of SEQ ID NO:110.

of SEQ ID NO:111.

The antibody of any one of claims 42-56, wherein the antibody comp
chain variable region
comprises (i) HVR-H1 comprising the amino acid sequence of £ ID NO:61, (i1)

HVR-H2 comprising the amino acid sequence of SEQ ID b and (iii) HVR-H3

variable region and a light chain variable region, wherein the hea

comprising the amino acid sequence of SEQ ID NO:63; g {d/or wherein the light chain
variable region comprises (i) HVR-L1 comprising theino acid sequence of SEQ ID
NO:64, (ii) HVR-L2 comprising the amino acid se nce of SEQ ID NG:65, and (iii)

HVR-L3 comprising the amino acid sequence of 8EQ ID NO:66.

The antibody of any one of claims 42-56, whérein the antibody comprises a heavy chain
variable region and a light chain variable région, wherein the heavy chain variable region
comprises (i) HVR-H1 comprising the/{mino acid sequence of SEQ ID NO:61, (ii)
HVR-H2 comprising the amino acir}/scquence of SEQ 1D NO:62, and (iii) HVR-H3
comprising the amino acid seqm—;;;{ée selected from SEQ ID NOs:67-70; and/or wherein
the light chain variable re gior}éfompriSes (i) HVR-L1 comprising the amino acid
sequence of SEQ ID NO:64{ (ii) HVR-L2 comprising the amino acid sequence of SEQ
ID NO:65, and (iii) HV ’ comprising the amino acid sequence of SEQ ID NO:71.

An antibody that binds to a human Siglec-8§ and a non-human primate Siglec-8.
The antibody ofclaim 61, wherein the non-human primate is a baboon,
The antibody of claim 61 or 62, wherein the antibody comprises:

(a) heavy chain variable region comprising (i) HVR-H1 comprising the amino acid
sequence of SEQ ID NO:89, (ii) HVR-H2 comprising the amino acid sequence of
SEQ ID NO:92, and (iii)) HVR-H3 comprising the amino acid sequence of SEQ
ID NO:95; and/or a light chain variable region comprising (i) HVR-L1
comprising the amino acid sequence of SEQ ID NO:98, (ii) HVR-L2 comprising
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the amino acid sequence of SEQ ID NO:101, and (iii) HVR-L3 comprising the
amino acid sequence of SEQ ID NO:104.

(b) a heavy chain variable region comprising (i) HVR-H]1 comprising the ami ’;-"'o' acid

sequence of SEQ ID NO:90, (ii) HVR-H2 comprising the amino acid s¢ duence of

the amino acid sequence of SEQ ID NO:102, and (iii) comprising the

amino acid sequence of SEQ ID NO:105.

The antibody of any one of claims 61-63, wherein the antibog/ { binds to an epitope in

Domain 1 of human Siglec-8, wherein Domain 1 compriseg the amino acid sequence of

SEQ ID NO:112.

The antibody of any one of claims 61-63, wherein antibody binds to an epitope in
Domain 3 of human Siglec-8, wherein Domain omprises the amino acid sequence of
SEQ ID NO:114. "

The antibody of any one of claims 61-65 / herein the antibody 1s a humanized antibody,

a chimeric antibody or a human antib.
The antibody of any one of -66, wherein the antibody is a2 murine antibody.
The antibody of any one of 61-67, wherein the antibody is an IgG1 antibody.
The antibody of any one jn ciajms 43-60, wherein the subject is a human.
A nucleic acid encod g the antibody of any one of claims 42-69.

A vector comprj ‘ g the nucleic acid of claim 70.

The vecto {f/iim 71, which is an expression vector.

A hosttell comprising the nucleic acid of claim 70.

fethod of producing an antibody comprising culturing the host cell of claim 73 under

/ condition that produces the antibody.
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The method of claim 74, further comprising recovering the antibody produced by the

host cell.
An anti-Siglec-8 antibody produced by the method of claim 74 or 75.

A method of treating or preventing a disease mediated by cells expressing Sigléc-8 in a

claims 30-41.

The method of claim 77, wherein the disease is an eosinophil mediated-disease.

The method of claim 77, wherein the disease is a mast cell 1;1€diatcd-disease.

/
/

The method of claim 77, wherein the antibody inhibits /of{e or more symptoms of an

allergic reaction.

The method of claim 80, wherein the allergic 1'egétion 1s a Type I hypersensitivity

. /
reaction. /

7/
The method of claim 77, wherein the di/sz'ase is selected from the group consisting of:
asthma, allergic rhinitis, nasal polypogis, atopic dermatitis, chronic urticaria,

mastocytosis, eosinophilic leuke' and hypereosinophilic syndrome.

The method of claim 77, wheréin the disease is selected from the group consisting of:
pauci granulocytic asthma, dcute or chronic airway hypersensitivity, eosinophilic
esophagitis, Churg-Strag$s syndrome, inflammation associated with a cytokine,

inflammation associated with cells expressing Siglec-8, malignancy associated with cells

that is ndt adequately controlled by an inhaled corticosteroid, a short acting B2 agonist, a

long dcting B2 agonist, or a combination thereof.

A method of depleting mast cells expressing Siglec-§ in a subject comprising
administering to the subject an effective amount of an antibody that binds to human

Siglec-8, wherein the antibody kills mast cells expressing Siglec-8 by ADCC activity.
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86.  The method of claim 85, wherein the antibody depletes at least about 20% of the mast
cells expressing Siglec-8 in a sample obtained from the subject as compared to a bas

level before treatment.

87.  The method of claim 86, wherein the sample is a tissue sample or a biological

sample.

88. The method of claim 87, wherein the tissue sample is one or more selec ¢d from the

group consisting of: skin, lung, bone marrow, and nasal polyps.

89.  The method of claim 87, wherein the biological fluid sample is }é or more selected

from the group consisting of: blood, bronchoalveolar lavage, ahd nasal lavage.

90.  The method of any one of claims 85-89, wherein the antibody has been engineered to

improve antibody-dependent cell-mediated cytotoxicity (ADCC) activity,

91.  The method of any one of claims 85-90, wherein a,tf"ieast one or two of the heavy chains

of the antibody is non-fucosylated. /

92.  The method of claim 91, wherein the antibody is produced in a cell line having a.

alphal,6-fucosyltransferase (Fut8) knocl Sut.

93.  The method of claim 91, wherein thntibody is produced in a cell line overexpressing

51,4-N- acetylglycosminyltransfee I (GnT-III).

94.  The method of claim 93, whefein the cell line additionally overexpresses Golgi -

mannosidase II (Manll).

95.  The method of claim 90, wherein the antibody comprises at least one amino acid

substitution in the ,? region that improves ADCC activity.

96.  The method y one of claims 85-95, wherein the antibody is a humanized antibody, a

chimeric antbody or a human antibody.
97.  The method of any one of claims 85-96, wherein the antibody is a human IgG1 antibody.
98. of any one of claims 85-97, wherein the antibody comprises:

(a) a heavy chain variable region comprising (i) HVR-H1 comprising the amino acid

sequence of SEQ ID NO:88, (i) HVR-H2 comprising the amino acid sequence of
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SEQ ID NO:91, and (iii) HVR-H3 comprising the amino acid sequence of SEQ
ID NO:94; and/or a light chain variable region comprising (i) HVR-L1 ‘
comprising the amino acid sequence of SEQ ID NO:97, (ii) HVR-L2 comp'ng
the amino acid sequence of SEQ ID NO:100, and (iii) HVR-L3 comprisir _

amino acid sequence of SEQ ID NO:103.

(b) a heavy chain variable region comprising (i) HVR-H1 comprisin g/the amino acid
sequence of SEQ ID NO:89, (ii) HYR-H2 comprising the amirg@" acid sequence of
SEQ ID NO:92, and (iii) HVR-H3 comprising the amino aci /sequence of SEQ
ID NO:95; and/or a light chain variable region comprising/(i) HVR-L1
comprising the amino acid sequence of SEQ ID NO:98/(ii) HVR-L2 comprising

the amino acid sequence of SEQ ID NO: 10

{c) aheavy chain variable region comprising (i) HVR-H1 comprising the amino acid
sequence of SEQ ID NO:90, (ii) HVR-H2 comiprising the amino acid sequence of
SEQ ID NO:93, and (iii) HVR-H3 comprising the amino acid sequence of SEQ
ID NO:96; and/or a light chain variable region comprising (i) HVR-L1
comprising the amino acid sequence ¢f SEQ ID NO:99, (ii) HVR-L2 comprising
the amino acid éequcnce of SEQ IIZ NO: 101, and (iit) HVR-L3 comprising the
amino acid sequence of SEQ ID/NO:105.

99, The method of claim 98, wherein the antibody comprises:

(a) a heavy chain Variable ion comprising the amino acid sequence of SEQ ID
NO:106; and/or a Ii , chain variable region comprising the amino acid sequence

of SEQ ID NO:109.

(b) a heavy chain ariabie region comprising the amino acid sequence of SEQ ID
NO:107;

of SEQ¥ID NO:110.

d/or a light chain variable region comprising the amino acid sequence

(c) aheavy chain variable region comprising the amino acid sequence of SEQ ID

0:108; and/or a light chain variable region comprising the amino acid sequence

of SEQ ID NO:111.

100.

/ variable region and a light chain variable region, wherein the heavy chain variable region

/The method of any one of claims 85-97, wherein the antibody comprises a heavy chain

comprises (i) HVR-H1 comprising the amino acid sequence of SEQ ID NO:61, (ii)
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101.

102.

103.

104.

105.

106.

107.

HVR-H2 comprising the amino acid sequence of SEQ ID NO:62, and (iii) HVR-H3
comprising the amino acid sequence of SEQ ID NO:63; and/or wherein the light chajf

variable region comprises (i) HVR-L1 comprising the amino acid sequence of SEQ ID
NO:64, (ii) HVR-L2 comprising the amino acid sequence of SEQ ID NQO:65, a d (iii)
HVR-L3 comprising the amino acid sequence of SEQ ID NO:66. /

The method of any one of claims 85-97, wherein the antibody comprises’a heavy chain
variable region and a light chain variable region, wherein the heavy g:h'lain variable region
comprises (1) HVR-H1 comprising the amino acid sequence of SEQ ID NO:61, (i1)
HVR-H2 comprising the amino acid sequence of SEQ ID NO: /2, and (iii) HVR-H3
comprising the amino acid sequence selected from SEQ ID NOs:67-70; and/or wherein
the light chain variable region comprises (i) HVR-L.1 cor{;xji‘ising the amino acid
sequence of SEQ ID NO:64, (ii) HVR-L2 comprising e amino acid sequence of SEQ
ID NO:65, and (iii}) HVR-L3 comprising the amino/,é sequence of SEQ ID NO:71.

The method of any one of claims 85-101, whergin the subject has a disease mediated by
cells expressing Siglec-8.

//
The method of any one of claims 85»10/2/,'whercin the antibody inhibits one or more

symptoms of an allergic reaction. , /

The method of claim 103, Whersizj( the allergic reaction is a Type I hypersensitivity

reaction.

The method of claim 102/wherein the disease is selected from the group consisting of:
asthma, allergic rhinitig, nasal polyposis, atopic dermatitis, chronic urticaria,

mastocytosis, eosingphilic leukemia, and hypereosinophilic syndrome.

The method of €laim 102, wherein the disease is selected from the group consisting of:
pauci granu)ocytic asthma, acute or chronic airway hypersensitivity, eosinophilic
esophagitis, Churg-Strauss syndrome, inflammation associated with a cytokine,
inﬂarméltion associated with cells expressing Siglec-8, malignancy associated with cells
e;pr’essing Siglec-8, physical urticaria, cold urticaria, pressure-urticaria, bullous

/pemphigoid, food allergy, and allergic bronchopulmonary aspergillosis (ABPA).

The method of any one of claims 85-106, wherein the subject is suffering from asthma
that is not adequately controlled by an inhaled corticosteroid, a short acting 2 agonist, a

long acting 32 agonist, or a combination thereof.
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108. A pharmaceutical composition comprising the antibody of any one of claims 42-69 and

76 and a pharmaceutically acceptable carrier.

109. A kit comprising the antibody of any one of claims 1-22, 28, 42-69 and 76 or the

composition of any one of claims 30-41. //

//
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CLAIMS

WHAT IS CLAIMED IS:

A humanized antibody that binds to a human Siglec-8, wherein the binding affinity or
avidity of the humanized antibody to the human Siglec-8 is higher than the binding
affinity or avidity of antibody 2E2 or 2C4 to the human Siglec-8.

A humanized antibody that binds to a human Siglec-8, wherein the antibody has a Tm of

at least about 70°C in a thermal shift assay.

The antibody of claim 2, wherein the antib'qdy has a Tm of at least about 70°C to at least
about 72°C in a thermal shift assay.

The antibody of any one of claims 1-3, wherein the antibody comprises a heavy chain
variable region and a light chain variable region, wherein the heavy chain variable region
comprises (i) HVR-HI1 comprising the amino acid sequence of SEQ ID NO:61, (ii)
HVR-H2 comprising the amino acid sequence of SEQ ID NO:62, and (iii) HVR-H3
comprising the amino acid séquence of SEQ ID NO:63; and/or wherein the light chain
variable region comprises (i) HVR-L1 comprising the amino acid sequence of SEQ ID
‘NO:64, (ii) HVR-L2 comprising the amino acid sequence of SEQ ID NO:65, and (iii)
HVR-L3 comprising the amino acid sequence of SEQ ID NO:66.

The antibody of any one of claims 1-4, wherein the antibody comprises a heavy chain
variable region comprising the amino acid sequence of SEQ ID NO:6; and/or a light
chain variable region comprising the amino acid sequence selected from SEQ ID NOs:16
or 21.

The antibody of any one of claims 1-5, wherein the antibody comprises a heavy chain Fe

region comprising a human IgG Fc region.

The antibody of claim 6, wherein the human IgG Fc region comprises a human IgGl or a

human IgG4.

The antibody of claim 7, wherein the human IgG4 comprises the amino acid substitution
S228P, and wherein the amino acid residues are numbered according to the EU index as

in Kabat,
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10.

11.

12.

13.

The antibody of any one of claims 1-7, wherein the antibody comprises a heavy chain
comprising the amino acid sequence of SEQ ID NO:75; and/or a light chain comprising

the amino acid sequence selected from SEQ ID NOs:76 or 77.

The antibody of any one of claims 1-§, wherein the antibody comprises a heavy chain
comprising the amino acid sequence of SEQ ID NO:87; and/or a light chain comprising

the amino acid sequence of SEQ ID NO:76.
A humanized antibody that binds to human Siglec-8, wherein the antibody comprises:

(a) a heavy chain variable region and a light chain variable region, wherein the heavy
chain variable region comprises (i) HVR-H1 comprising the amino acid sequence
of SEQ ID NO:61, (i1) HVR-H2 comprising the amino acid sequence of SEQ ID
NO:62, and (111) HVR-H3 comprising the amino acid sequence selected from
SEQ ID NOs:67-70; and/or wherein the light chain variable region comprises (i)
HVR-L1 comprising the amino acid sequence of SEQ ID NO:64, (i) HVR-L2
comprising the amino acid sequence of SEQ ID NO:65, and (iii) HVR-L3
comprising the amino acid sequence of SEQ ID NO:71; or

(b) a heavy chain variable region and a light chain variable region, wherein the heavy
chain variable region comprises (i) HVR-H1 comprising the amino acid sequence
of SEQ ID NO:61, (i1) HVR-H2 comprising the amino acid sequence of SEQ ID
NO:62, and (ii1) HVR-H3 comprising the amino acid sequence of SEQ ID
NO:63; and/or wherein the light chain variable region comprises (i) HVR-L1
comprising the amino acid sequence of SEQ ID NO:64, (ii) HVR-L2 comprising
the amino acid sequence of SEQ ID NO:65, and (iii) HVR-L3 comprising the
amino acid sequence of SEQ ID NO:66.

The antibody of claim 1 1, wherein the antibody comprises a heavy chain variable region
comprising the amino acid sequence selected from SEQ ID NOs:11-14; and/or a light
chain variable region comprising the amino acid sequence selected from SEQ ID
NOs:23-24.

A humanized antibody that binds to a human Siglec-8, wherein the antibody comprises a
heavy chain variable region comprising the amino acid sequence selected from SEQ ID
NOs:2-14; and/or a light chain variable region comprising the amino acid sequence
selected from SEQ ID NOs:16-24.
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14.

I5.

A humanized antibody that binds to a human Siglec-8, wherein the antibody comprises:
{(a) heavy chain variable region comprising:

(1) an HC-FR1 comprising the amino acid sequence selected from SEQ ID NOs:26-29;
(2) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:61;

(3) an HC-FR2 comprising the amino acid sequence selected from SEQ ID NOs:31-36;
(4) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:62; '

(5) an HC-FR3 comprising the amino acid sequence selected from SEQ ID NOs:38-43;
(6) an HVR-H3 comprising the amino acid sequence of SEQ 1D NO:63; and

(7) an HC-FR4 comprising the amino acid sequence selected from SEQ ID NOs:45-46,
and/or

(b} a light chain variable region comprising:

(1) an LC-FR1 comprising the amino acid sequence selected from SEQ 1D NOs:48-49;
(2) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:64y

(3) an LC-FR2 comprising the amino acid sequence selected from SEQ ID NOs:51-53;
(4) an HVR-L2 comprising the amine acid sequence of SEQ ID NO:65;

(5) an LC-FR3 comprising the amino acid sequence selected from SEQ 1D NOs:55-58;
(6} an HVR-L3 comprising the amino acid sequence of SEQ ID NO:66; and

(7) an LC-FR4 comprising the amino acid sequence of SEQ ID NO:60.

The humanized antibody of claim 14, wherein the antibody cémprises:
(a) heavy chain variable region comprising:

(1) an HC-FR1 comprising the amino acid sequence of SEQ ID NO:26;
(2) an HVR-H1 comprising the amino acid sequence of SEGQ ID NO:61;
(3) an HC-FR2 comprising the amino acid sequence of SEQ 1D NO:34;
(4) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:62;
(5) an HC-FR3 comprising the amino acid sequence of SEQ 1D NO:3§;
(6) an HVR-H3 comprising the amino acid sequence of SEQ ID NG:63; and
{7} an HC-FR4 comprising the amino acid sequence of SEQ 1D NOs:45;
and/or

(b) a light chain variable region comprising:

(1) an LC-FR1 comprising the amino acid sequence of SEQ ID NO:48;
(2) an HVR-L] comprising the amino acid sequence of SEQ ID NO:64;
(3) an LC-FR2 comprising the amino acid sequence of SEQ ID NO:51;
(4) an HVR-L2 comprising the amino acid sequence of SEQ D NO:65;
(5) an LC-FR3 comprising the amino acid sequence of SEQ ID NO:55;
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16.

17.

18.

19.

20.

(6) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:66; and
(7) an LC-FR4 comprising the amino acid sequence of SEQ ID NO:60.

The humanized antibody of claim 14, wherein the antibody comprises:

{a) heavy chain variable region comprising:

(1) an HC-FR1 comprising the amino acid sequence of SEQ ID NO:26;

(2) an HVR-HI1 cémprising the amino acid sequence of SEQ ID NO:61;

(3) an HC-FR2 comprising the amino acid sequence of SEQ 1D NO:34;

(4) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:62;

(5) an HC-FR3 comprising the amino acid sequence of SEQ ID NO:38;

(6) an HVR-H3 comprising the amino acid sequence of SEQ ID‘ NO:63; and
(7) an HC-FR4 comprising the amino acid sequence of SEQ ID NOs:45;
and/or

(b} a light chain variable region comprising:

(1) an LC-FR1 comprising the amino acid sequence of SEQ ID NO:48;

(2) an HVR-L1 comprising the amino acid sequence of SEQ D NO:64;

(3) an LC-FR2 comprising the amino acid sequence of SEQ 1D NO:51;

(4) an HVR-L2 comprising the amino acid sequence of SEQ 1D NO:65;
(5)an LC»FRB comprising the amino acid sequence of SEQ ID NO:58;

(6) an HVR-L3 comprising the amino acid sequence of SEQ 1D NO:66; and
(7) an LC-FR4 comprising the amino acid sequence of SEQ ID NO:60.

A composition comprising an antibody that specifically binds to human Siglec-8,
wherein the antibody comprises a Fc region and N-glycoside-linked carbohydrate chains
linked to the Fc region, wherein less than 50% of the N-glycoside-linked carbohydrate

chains contain a fucose residue.

The composition of claim 17, wherein substantially none of the N-glycoside-linked

carbohydrate chains contain a fucose residue.

The composition of claim 17 or 18, wherein the antibody is a humanized antibody, a

chimeric antibody or a human antibody.

The composition of any one of claims 17-19, wherein the antibody comprises a heavy
chain variable region and a light chain variable region, wherein the heavy chain variable
region comprises (i) HVR-H1 comprising the amino acid sequence of SEQ ID NO:61,
(ii) HVR-H2 comprising the amino acid sequence of SEQ ID NO:62, and (iit) HVR-H3
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21

22.

23.

24,

25.

26.

27.

comprising the amino acid sequence of SEQ ID NO:63; and/or wherein the light chain
variable region comprises (i) HVR-L1 comprising the amino acid sequence of SEQ ID
NO:64, (ii) HVR-L2 comprising the amino acid sequence of SEQ ID NO:65, and (iii)
HVR-L3 comprising the amino acid sequence of SEQ ID NO:66.

The composition of claim 20, wherein the antibody comprises a heavy chain variable
region comprising the amino acid sequence selected from SEQ ID NOs:2-10; and/or a
light chain variable region comprising the amino acid sequence selected from SEQ ID

NOs:16-22.

The composition of any one of claims 17-19, wherein the antibody comprises a heavy
chain variable region and a light chain variable region, wherein the heavy chain variable
region comprises (1) HVR-H1 comprising the amino acid sequence of SEQ ID NO:61,
(i1) HVR-H2 comprising the amino acid sequence of SEQ ID NO:62, and (iii) HVR-H3
comprising the amino acid sequence selected from SEQ ID NOs:67-70; and/or wherein
the light chain variable region comprises (i) HVR-L1 comprising the amino acid
sequence of SEQ ID NO:64, (ii) HVR-L2 comprising the amino acid sequence of SEQ
ID NO:65, and (itii) HVR-L3 comprising the amino acid sequence of SEQ ID NO:71.

The composition of claim 22, wherein the antibody comprises a heavy chain variable
region comprising the amino acid sequence selected from SEQ ID NOs:11-14; and/or a
light chain variable region comprising the amino acid sequence selected from SEQ ID
NOs:23-24.

The composition of any one of claims 17-19, wherein the antibody comprises a heavy
chain variable region comprising the amino acid sequence selected from SEQ ID NOs:2-
14; and/or a light chain variable region comprising fhe amino acid sequence selected
from SEQ ID NOs:16-24.

The composition of any one of claims 17-24, further comprising a pharmaceutically

acceptable carrier.

The composition of any one of claims 17-25, wherein the binding affinity or avidity of
the antibody to a human Siglec-8 is higher than the binding affinity or avidity of antibody
2E2 or 2C4 to the human Siglec-8.

An antibody that binds to a human Siglec-8 and a non-human primate Siglec-8.
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28.

29.

30.

31.

32.

33.

34.

35.

36.

The antibody of claim 27, wherein the non-human primate is a baboon.
The antibody of claim 27 or 28, wherein the antibody comprises:

(a) aheavy chain variable region comprising (i) HVR-H1 comprising the amino acid
sequence of SEQ ID NO:89, (ii)) HVR-H2 comprising the amino acid sequence of
SEQ ID NO:92, and (iii) HVR-H3 comprising the amino acid sequence of SEQ
ID NO:95; and/or a light chain variable region comprising (i) HVR-L1
comprising the amino acid sequence of SEQ ID NO:98, (ii) HVR-L2 comprising
the amino acid sequence of SEQ ID NO:101, and (ii1) HVR-L3 comprising the
amino acid sequence of SEQ ID NO:104.

(b) a heavy chain variable region comprising (1) HVR-H1 comprising the amino acid
sequence of SEQ ID NO:90, (ii) HVR-H2 comprising the amino acid sequence of
SEQ ID NO:93, and (iii) HVR-H3 comprising the amino acid sequence of SEQ
ID NO:96; and/or a light chain variable region comprising (i) HVR-L1
comprising the amino acid sequence of SEQ ID NO:99, (ii) HVR-L2 comprising
the amino acid sequence of SEQ ID NO:102, and (iii) HVR-L3 comprising the
amino acid sequence of SEQ ID NO:105.

The antibody of any one of claims 27-29, wherein the antibody binds to an epitope in
Domain 1 of human Siglec-8, wherein Domain 1 comprises the amino acid sequence of

SEQ ID NO:112.

The antibody of any one of claims 27-29, wherein the antibody binds to an epitope in
Domain 3 of human Siglec-8, wherein Domain 3 comprises the amino acid sequence of

SEQ ID NO:114.

The antibody of any one of claims 27-31, wherein the antibody is a humanized antibody,

a chimeric antibody or a human antibody.

The antibody of any one of claims 27-31, wherein the antibody is a murine antibody.
The antibody of any one of claims 27-33, wherein the antibody is an IgG1 antibody.
A nucleic acid encoding the antibody of any one of claims 1-16 and 27-34.

A vector comprising the nucleic acid of claim 35.
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37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

The vector of claim 36, which is an expression vector.
A host cell comprising the nucleic acid of claim 35.

A method of producing an antibody comprising culturing the host cell of claim 38 under

a condition that produces the antibody.

The method of claim 39, further comprising recovering the antibody produced by the
host cell.

An anti-Siglec-8 antibody produced by the method of claim 39 or 40.

The antibody of any one of claims 1-16, 27-34 and 41 or the composition of any one of
claims 17-26 for use in the treatment or prevention of a disease mediated by cells

expressing Siglec-8 in a subject.

The antibody or composition of claim 42, wherein the disease is an eosinophil mediated-

disease.

The antibody or composition of claim 42, wherein the disease is a mast cell mediated-

disease.

An antibody that binds to human Siglec-8 for use in depleting mast cells expressing
Siglec-8 in a subject, wherein the antibody kills mast cells expressing Siglec-§ by ADCC

activity.

The antibody of claim 45, wherein the antibody depletes at least about 20% of the mast
cells expressing Siglec-8 in a sample obtained from the subject as compared to a baseline

level before treatment.

The antibody of claim 46, wherein the sample is a tissue sample or a biological fluid

sample.

The antibody of claim 47, wherein the tissue sample is one or more selected from the

group consisting of: skin, lung, bone marrow, and nasal polyps.

The antibody of claim 47, wherein the biological fluid sample is one or more selected

from the group consisting of: blood, bronchoalveolar lavage, and nasal lavage.
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50.  The antibody of any one of claims 1-9, 11-16 and 45-49, wherein the antibody has been
engineered to improve antibody-dependent cell-mediated cytotoxicity (ADCC) activity.

51.  The antibody of any one of claims 1-16 and 45-50, wherein at least one or two of the

heavy chains of the antibody is non-fucosylated.

52. The antibody of claim 51, wherein the antibody is produced.in a cell linehaving‘ a

alphal,6-fucosyltransferase (Fut&) knockout.

53.  The antibody of claim 51, wherein the antibody is produced in a cell line overexpressing

B1,4-N-acetylglycosminyltransferase III (GnT-III).

54.  The antibody of claim 53, wherein the cell line additionally overexpresses Golgi p-

mannosidase II (ManlI).

55.  The antibody of claim 50, wherein the antibody comprises at least one amino acid

substitution in the Fc region that improves ADCC activity.

56.  The antibody of any one of claims 45-55, wherein the antibody is a humanized antibody,

a chimeric antibody or a human antibody.

57.  The antibody of any one of claims 45-56, wherein the antibody is a human IgG1
antibody. ‘

58.  The antibody of any one of claims 45-55, wherein the antibody is a murine antibody.

59.  The antibody of any one of claims 45-58, wherein the antibody comprises:

(a) aheavy chain variable region comprising (i) HVR-HI comprising the amino acid
sequence of SEQ ID NO:88, (ii) HVR-H2 comprising the amino acid sequence of
SEQ ID NO:91, and (i11) HVR-H3 comprising the amino acid sequence of SEQ
ID NO:94; and/or a light chain variable region comprising (i) HVR-L1
comprising the amino acid sequence of SEQ ID NO:97, (ii) HVR-L2 comprising
the amino acid sequence of SEQ ID NO:100, and (ii1) HVR-L3 comprising the
amino acid sequence of SEQ ID NO:103.

(b) a heavy chain variable region comprising (i) HVR-H1 comprising the amino acid
sequence of SEQ ID NO:89, (ii) HVR-H2 comprising the amino acid sequence of
SEQ ID NO:92, and (i11)) HVR-H3 comprising the amino acid sequence of SEQ

-124-




ID NO:95; and/or a light chain variable region comprising (i) HVR-L1
comprising the amino acid sequence of SEQ ID NO:98, (ii) HVR-L2 comprising
the amino acid sequence of SEQ ID NO:101, and (iii) HVR-L3 comprising the
amino acid sequence of SEQ ID NO:104.

(¢) a heavy chain variable region comprising (i) HVR-H1 comprising the amino acid
sequence of SEQ ID NO:90, (i) HVR-H2 comprising the amino acid sequence of
SEQ ID NO:93, and (iii) HVR-H3 comprising the amino acid sequence of SEQ
ID NO:96; and/or a light chain variable region comprising (i) HVR-L1
comprising the amino acid sequence of SEQ ID NO:99, (i) HVR-L2 comprising
the amino acid sequence of SEQ ID NO:102, and (iii) HVR-L3 comprising the
amino acid sequence of SEQ ID NO:105. '

60.  The antibody of claim 59, wherein the antibody comprises:

(a) a heavy chain variable region comprising the amino acid sequence of SEQ 1D
NO:106; and/or a light chain variable region comprising the amino acid sequence
of SEQ ID NO:109.

(b) a heavy chain variable region comprising the amino acid sequence of SEQ ID
NQO:107; and/or a light chain variable region comprising the amino acid sequence
of SEQ ID NO:110.

(¢) a heavy chain variable region comprising the amino acid sequence of SEQ ID
NO:108; and/or a light chain variable region comprising the amino acid sequence

of SEQ ID NO:111.

61.  The antibody of any one of claims 45-58, wherein the antibody comprises a heavy chain
variable region and a light chain variable region, wherein the heavy chain variable region
comprises (i) HVR-H1 comprising the amino acid sequence of SEQ ID NO:61, (ii)
HVR-H2 comprising the amino acid sequence of SEQ ID NO:62, and (iii) HVR-H3
comprising the amino acid sequence of SEQ ID NO:63; and/or wherein the light chain
variable region comprises (1) HVR-L1 comprising the amino acid sequence of SEQ ID
NO:64, (i1) HVR-L2 comprising the amino acid sequence of SEQ ID NO:65, and (iii)
HVR-L3 comprising the amino acid sequence of SEQ ID NO:66.

62.  The antibody of any one of claims 45-58, wherein the antibody comprises a heavy chain

variable region and a light chain variable region, wherein the heavy chain variable region
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64.

65.

66.

67.

68.

69.

70.

comprises (1) HVR-H1 comprising the amino acid sequence of SEQ ID NO:61, (ii)
HVR-H2 comprising the amino acid sequence of SEQ ID NO:62, and (iii) HVR-H3
comprising the amino acid sequence selected from SEQ ID NOs:67-70; and/or wherein
the light chain variable region comprises (i) HVR-L1 comprising the amino acid
sequence of SEQ ID NO:64, (ii) HVR-L2 comprising the amino acid sequence of SEQ
ID NO:65, and (ii1) HVR—LS comprising the amino acid sequence of SEQ ID NO:71.

The antibody of any one of claims 45-62, wherein the subject has a disease mediated by

cells expressing Siglec-8.

The antibody of any one of claims 45-62 for use in the treatment or prevention of a

disease mediated by cells expressing Siglec-8 in a subject.
The antibody of claim 64, wherein the disease is an eosinophil mediated-disease.
The antibody of claim 64, wherein the disease is a mast cell mediated-disease.

The antibody or composition of any one of claims 42 and 45-64, wherein the antibody

inhibits one or more symptoms of an allergic reaction.

The antibody or composition of claim 67, wherein the allergic reaction is a Type I

hypersensitivity reaction.

The antibody or composition of any one of claims 42, 63 and 64, wherein the disease is
selected from the group consisting of: asthma, allergic rhinitis, nasal polyposis, atopic
dermatitis, chronic urticaria, mastocytosis, eosinophilic leukemia, and hypereosinophilic

syndrome.

The antibody or composition of any one of claims 42, 63 and 64, wherein the disease is
selected from the group consisting of: pauci granulocytic asthma, acute or chronic airway
hypersensitivity, eosinophilic esophagitis, Churg-Strauss syndrome, inflammation
associated with a cytokine, inflammation associated with cells expressing Siglec-8,
malignancy associated with cells expressing Siglec-8, physical urticaria, cold urticaria,
pressure-urticaria, bullous pemphigoid, food allergy, and allergic bronchopulmonary

aspergillosis (ABPA).
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71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

The antibody or composition of any one of claims 42-70, wherein the subject is suffering
from asthma that is not adequately controlled by an inhaled corticosteroid, a short acting

B2 agonist, a long acting 82 agonist,' or a combination thereof.

The antibody of any one of claims 42-71, wherein the subject is a human.
A nucleic acid encoding the antibody of any one of claims 42-72.

A vector comprising the nucleic acid of claim 73.

The vector of claim 74, which is an expression vector.

A host cell comprising the nucleic acid of claim 73.

A method of producing an antibody comprising culturing the host cell of claim 76 under

a condition that produces the antibody.

The method of claim 77, further comprising recovering the antibody produced by the
host cell.

An anti-Siglec-8 antibody produced by the method of claim 77 or 78.

A pharmaceutical composition comprising the antibody of any one of claims 1-16, 27-34,

41-72 and 79 and a pharmaceutically acceptable carrier.

A kit comprising the antibody of any one of claims 1-16, 27-34, 41-72 and 79 or the
composition of any one of claims 17-26, 42-44 and 67-71. ‘
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