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METHODS AND COMPOSITIONS FOR TREATING CHRONIC URTICARIA

CROSS REFERENCE TO RELATED APPLICATIONS
{8001} This application claims the priority benefit of U.S. Provisional Application Serial Nos.
62/667.242, tfiled May 4, 2018; 62/788.,719, filed January 4, 2019; 62/797 817, filed January 28,
2019; 62/803,211, filed Februarv 8, 2019; and 62/806,657, filed February 15, 2019; each of

which s incorporated herein by reference n s entirety.

SUBMISSION OF SEQUENCE LISTING ON ASCH TEXT FILE
{8602} The content of the following submission on ASCII text file is tncorporated herein by
reference in its cutirety: a computer readable form (CRF) of the Sequence Listing (file name:

TOIT1120000405EQLIST. TXT, date recorded: May 2, 2019, size: 123 KB).

FIELD OF THE INVENTION
[8603] The present disclosure relates to methods for treating chronic articaria by
administration of antibodies that bind tc human Siglec-8 and compositions comprising said

antibodies.

BACKGROUND
{0604} Chronic urticarias are a group of inflammatory skin discases that are caused by the
mappropriate activation of mast cells in the skin. Clinical mamtestations mclude hives (wheals),
angioedema or both, which can oceor spontancously or in response to some physical triggers.
Chronic urticarias are classified by the specific trigger of mast cell activation. Truggers {(and
corresponding inducible urticania tvpes) include: physical skin abrasion (svmptomatic
dermographism, dermatographic urticaria, or urticana factitia}, pressure, contact, merease in
body temperature {cholinergic urticaria), heat, cold (cold-induced urticania). contact with water
{aquagenic), and vibration (vibratory urticaria), with some urticarias triggered by an unknown
cause {idiopathic or sponiancous urticaria). See, e.g., Moolani, Y. ef al (2016 Feb. 16)
FI000Kes. F1000 Faculty Rev-177. Mast-cell activation in skin lesions of urticaria patients is
also enhanced by the infiltration of additional cells into the lesions. In particular, eosinophils are
understood to play an important role in chronic urticaria for instance by stimulating the extrinsic
coagulation cascade and enhancing mast-cell activity (see, e g., Asero et al (2009) WAQ Journal

2:213-217).
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[BB05] Many urticana patients are adequately treated by current therapies such as high dose
antthistamines. The most common form of chronic urticaria is chronic spontaneous or wdiopathic
urticaria. This subtvpe 15 belicved to be an allergic discase in which IgE plays an important role.
Omalizumab (sold as XOLAIR®) 1s an anti-Igl antibody approved for use in chronic
spontancous urticana that cannot be managed with Hl-antihistamines alone, even at higher than
approved doses. However, some patients have demonstrated resistance to omalizamab {see, e.g.,
Metz, M. et al. (2014} J. Dermatol. Sci. 73.57-62). The response rate to omalizumab in chronic
spontaneous urticaria ranges from 539 to 70-80% when huigher than approved doses are used.

In the case of physical urticarias, the response rates are lower. In particular, Metz ef al
described that the response rate to omalizumab 1o patients with cholinergic urticaria was low,
with only 3/8 patients with cholimergic urticaria showing a complete response to omalizumab (as
compared to 25/30 for chronic spontancous wrticarna),

{8606} Currently, there is no biclogic treatment approved for use inninducible urticarias. A
significant number of patients do not receive adequate benefit from current therapies such as Hl-
antthistamine and/or anti-IgE treatment, and their uncontrolled urticaria symptoms can have a
significant impact on quality of life. As such, there remains a need for novel therapeutic
approaches that target the inflammation undedying chronic urticarias.

{0607} All references cited herein, including patent applications, patent publications, and
scientific literature, are herem incorporated by reference in their entivety, as if each individual

reference were specifically and individually indicated to be incorporated by reference.

BRIEF SUMMARY
10608]  To meet this and other nceds, the present disclosure relates, infer alia, to methods of
treating or preventing chronic urticaria by administration of antibodics that bind to human
Sigiec~8 and/or compositions comprising said antibodies. In particular, and due in part to thew
snigue mechanism of action, the methods and compositions described herein may find use in
treating individuals that are resistant or refractory to treatment with H1-antihistamine and/or
anti-IgE antibody, those with urticana that is not adequately controlled or urticaria symptoms
that remains despite treatment with Hl-antihistamine, those that have relapsed after treatment
with an anti-lgE antibody, those that have demonstrated an inadequate response {o ireatment
with an anti-IgE antibody, or those whose urticana symptoms are madequately controlied by
treatment with an anti-IgE antibody. Without wishing to be bound to theory, 1t is thought that

anti-Siglec-8 antibody can inhibit mast cell responses to autcantibodies, e.g., in patients resistant
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to anti-IgE antibodies such as omalizumab. In autoimmune urticaria, affected patients produced
1g( auto-antibodies against FeeRl, IgE, or both, which can cross-link IgE-occupied or
unoccupied FeeRlI to activate mast cells in the skin {see, e.g., Konstantinou, G.N. er af. (2013)
Allergy 68:27-36 and Chang, T'W. et al. (2013} .J Allergy Clin. Immunol. 135.337-342}.

18609} Accordingly, certain aspects of the present disclosure relate 1o methods for treating
chronic urticaria in an individual comprising administenng to the individual an effective amount
of a composition comprising an antibody that binds to buman Siglec-8, wherein the individual is
resistant or refractory to treatment with Hi-antthistamine. Gther aspects of the present
disclosure relate to methods for treating chronic urticaria i an individual comprising
administering to the individual an effective amount of an antibody that binds to human Siglec-8,
wherein the individual is resistant or refractory to treatment with Hi-antihustamine. Other
aspects of the present disclosure relate to methods for treating chronic urticaria in an individual
comprising administering to the individual an effective amount of an antibody that binds to
buman Siglec-§, wherein the urticaria remains uncontrolled despite treatment with H1-
antihistamine. Other aspects of the present disclosure relate to methods for treating chronic
vrticaria in an individaal comprising administering to the mdividual an effective amount of a
composition comprising an antibody that binds to human Siglec-8; wherein, priorto
adnunistration of the composition, the urticaria in the mdividual i1s uncontrolled despite
treatment with Hl-antthistamine. Other aspects of the present disclosure relate to methods for
treating chronic urticaria in an individual comprising administening to the individual an effective
amount of a composition comprising an antibody that binds to human Siglec-8; whercin, prior to
adrinistration of the composition, the urticaria n the mdividual is not adequately controlled
despite treatment with Hl-antithistamine. Other aspects of the present disclosure relate to
methods for treating chronic urticaria in an imdividual comprising administering to the individual
an cffective amount of a composition comprising an antibody that binds to human Siglec-8;
wherein, prior to administration of the composition, urticaria symptoms in the individual remam
despite treatment with Hi-antinstamine. Other aspects of the present disclosure relate to
methods for treating chronic urticaria in an individual comprising adnunistering to the individual
an effective amount of a composition comprismg an antibody that binds to human Siglec-8;
wherein, prior to admimistration of the composition, the individual remains symptomatic despite

treatment with Hi-antthistamine.
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[B816] Other aspects of the present disclosure relate to methods for treating chronic uriicaria
m an individual comprising administering to the individual an effective amount of a composition
comprising an antibody that binds to human Siglec-8, wherein the individual is resistant or
refractory to treatment with an anti-IgE antibody or has relapsed after treatment with an anti-IgE
antibody. Other aspects of the present disclosure relate to methods for treating chronic urticaria
in an individual comprising administering fo the individual an effective amount of an antibody
that binds to human Siglec-8, wherein the individual 1s resistant or refractory to treatment with
an anti-Igl antibody or has relapsed after treatment with an anti-IgE antibody. Other aspects of
the present disclosure relate to methods for treating chronic urticaria in an mdividual comprising
administering to the individual an effective amount of an antibody that binds to human Siglec-8,
wherein the individual has demonstrated an inadequate response to treatment with an anti-IghE
antibody or the articaria 1s inadequately controlled by treatment with an anti-IgE antibody.
Other aspects of the present disclosure relate to methods for treating chronic urticaria in an
mdividual comprising administering to the individual an cffective amount of a composition
coraprising an antibody that binds to human Siglee-8; wherem, prior to admimstration of the
composition, the mdividual has demonstrated an inadequate response to treatment with an anti-
IgE antibody or the urticaria in the mdividual is inadequately controlled by treatment with an
anti-IgE antibody. Other aspects of the present disclosure relate to methods for treating chronic
griicaria in an individual comprising administering to the individual an effective amount of a
composition comprising an anfibody that binds to human Siglec-8; wherein, prior to
administration of the composition, the urticana in the mdividual is not adequately controlled
despite treatment with an anti-IgE antibody. Other aspects of the present disclosure relate to
methods for treating chronic urticaria in an individual comprising administering to the individeal
an effective amount of a composition comprising an antibody that binds to human Siglec-8;
wherein, prior to administration of the compostition, urticaria symptoms in the individual remain
despite treatment with an anti-IgE antibody. Other aspects of the present disclosure relate to
methods for treating chronic urticana in an individual comprising administering to the individual
an effective amount of a composition comprising an antibody that binds to human Siglee-§;
wherein, prior to adminstration of the composition, the individual remains symptomatic despite
treatment with an anti-IgE antibody.

10611} Other aspects of the present disclosurg relate to methods for decreasing UAS7 scorg in

an individual baving chronic urticaria, comprising administering to the individual an cffective
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amount of a composition compnising an antibody that binds to human Siglec-8; wherein
adounistration of the composition results in a decrease i UAS7 score by 10 or greater, e. g, as
compared to a baseline UAST score in the mndividual prior to treatment. In some embodiments,
prior to administration of the composition, the individaal remamns symptomatic or has urticaria
that 1s inadequately controlled despite treatment with Hl-antihistamine {¢.g., at single or up to
four-fold dosage}. In some embodiments, prior to administration of the composition, the
ndividual remains symptomatic or has urticaria that is inadequately controlled despite treatment
with anti-IgE antibody.

{8812}  In some embodiments, the individaal is resistant or refractory o treatment with an anti-
igE antibody. In some embodiments, the individual has relapsed after treatment with an anti-Igh
antibody. In some embodiments, the individual has demonstrated an inadequate response to
treatment with an anti-IgE antibody or the wrticana is inadequately controlled by treatment with
an anti-lgE antibody. In some embodiments, prior to administration of the composition, the
mdividual is anti-IgE antibody-naive. In some embodiments, the individual has not been treated
with an anti-IgE antibody prior to administration of composttion or the antibody that binds to
human Siglee-8. In some embodiments, the individual has not been treated with an anti-IgE
antibody for at feast 2 months prior to administration of composition or the antibody that binds
to human Siglec-8. In some embodiments, the individual has not been treated with an anti-Igh
antibody for at least 3 months prior to administration of composition or the antibody that binds
to human Siglec-8. In some embodiments, the anti-IgE antibody 1s omalizumab. In some
crabodiments, the anti-IgE antibody is igelizumab.

[B813]  In some embodiments, the individual 1s resistant or refractory {o treatment with Hi-
antthistamine. In some embodiments, the individual remaing symptomatic despite prior
treatment with Hi-antihistamine. In some embodiments, prior to administration of the
composition, the urticaria m the individual is uncontrolied despite treatment with H1-
antthistamine. In some embodiments, the individual 1s resistant or refractory to treatment with
H1-antihistamine at single or label dosage. In some embodiments, the mdividual remains
symptomatic despite prior treatment with Hi-antihistamine at single or label dosage. In some
embodiments, the individual is resistant or refractory to treatment with Hi-antihistamine at four-
fold dosage. In some embodiments, the mdividual remains svmptomatic despite treatment with
H1-antihistanmine at up o four-fold label dosage. In some embodiments, the individual remains

symptomatic despite prior treatment with H1-antihistamine at up to four-fold label dosage. In
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some embodiments, an individual with uncontrolled urticaria reports a UCT score of less than
12, e.g., despite treatment with Hl-antthistanine {e.g., at single or four-fold dosage).

{6614} In some embodiments, the individual is resistant or refractory to treatment with H1-
antthistamine and is resistant or refractory o treatment with an anti-IgE antibody. In some
embodiments, the individual is resistant or refractory to treatment with Hl-antihistamine at
single label dosage or up to four-fuld label dosage and is resistant or refractory to treatment with
an anti-Igh antibody. In some embodiments, the mdividual remains symptomatic despite prior
treatment with Hi-antihistamine and treatment with an anti-IgE antibody. In some
embodiments, the individual has demonstrated an inadequate response to treatment with an anti-
IgE antibody and treatment with Hl-antthistamine {e.g., at single or four-fold dosage} or the
urficaria is inadequately controlled by treatment with an anti-IgE antibody and treatment with
H1-antthistamine {e.g., at single or four-fold dosage).

{8615}  In some embodiments, the individual has or has been diagnosed with a chronic
urticaria. In some cmbodiments, the chronic urticana is a chronic inducible urticana. In some
embodiments, the chronic urticaria is a chronic spontaneous urficaria. In some embodiments,
the chronic urticana is chronic chobnergic, dermatographic or urticaria factitia, cold-induced,
vibratory, autoimimune, or idiopathic uiticaria. In some embodiments, the chronic urticaria is
symptomatic dermographism, chronic cholinergic, dermatographic, heat-induced, aquagenic,
solar-induced, pressure- or contact-induced, cold-indaced, vibratory, astoimmune, or idiopathic
prticaria. In some embodiments, the chronic urticaria is a chronic inducible urticana of multiple
types. In some embodiments, the chronic urticaria is chronic cholinergic urticaria. In some
embodiments, the chronic urticana is chronic dermatographic urticaria or sympiomatic
dermographism. In some embodiments, the chronic urticaria is chronic autoimmume urticaria,
and wherein the individual bas demonstrated a positive result in one or more of the following
tests before administration of the composition: basophi histamine release assay (BHRA),
basophi! activation marker expression, autologous serum skin test (ASST), and immunoassay for
12G autoantibodics aganst IgE and/or FeeRL In some embodiments, the individual has
demonstrated a UCT score of less than 12 before administration of the composition. In some
embodiments, one or more symptom{s) in the individual with chronic urticaria are reduced as
compared to 8 baseline level before administration of the composition. In some embodiments,
self-assessed disease activity is reduced as compared to a baseline level before administration of

the composition. In some embodiments, scif-asscssed disease activity is assessed by one or

e
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more of the tollowing metnics: UCT, UAST, and CholUAS7. In some embodiments, selt-
assessed quality-of-life score is improved as compared to a baseline leve! before administration
of the composition. In some embodiments, sclf-assessed quality-of-life score is assessed by one
or more of the following metrics: DLOQE, CU-Q20L, AE-Qol, SD-Qol., and Cholt)-Qol.. In
some embodiments, onc or more of the following are reduced as compared to a bascling level
before administration of the composition: occurrence of angioedema, number of hives, and itch
severity. In some embodiments, number of cosmophils, total Igh, expression of tryptase,
expression of eosinophil cationic protein, and/or number of basophuls m a serum sample from
the individual 1s reduced as compared to a baseline level in a serum sample obtained from the
mdividual before administration of the composition. In some embodiments, administration of
the composition results in a sustained response to treatment. In some embodiments,
administration of the composition results in a decrease in UAST score of greater than 10, In
some embodiments, administration of the composition results in a UCT score of 12 or above at
10 weeks after treatment. In some embodiments, administration of the composition results in a
UCT score of 12 or above, 13 or above, or 14 or above at week 22 of treatment. In some
embodiments, administration of the composition results in a mean mcrease in UCT score of
about 11, or a mean increase in UCT score of about 400%. In some embodiments,
administration of the composition resulis in a complete response to treatment. In some
embodiments, a complete response to treatment refers to an improvement of 3 ormore in UCT
score and a UCT score of greater than 12, In some embodiments, administration of the
coraposition results in a partial response to treatment. o some embodiments, a partial response
to treatment refers to an mprovement of 3 or more in UCT score. In some embodiments, the
composition is administered by intravenous infusion. In some embodiments, the composition is
administered by intravenous infusion once a month for 3 or more months. In some
embodiments, the composition is adounistered by subcutancous injection. o some
embodiments, the composition i administered by intravenous infusion at one or more doses
comprising between about 0.3 mg/kg and about 3.0 mg/kg of the antibody. In some
crbodiments, two or more doses comprising between about 0.3 mg/ke and about 3.0 mg/kg of
the antibody are administered to the individual at an mterval of about 28 days, about 4 weeks, or
monthly. In some embodiments, the method comprises administering to the mdividual a first
dose comprising about 0.3 mg/kg of the antibody, a second dose compnising about 1.0 mg/kg of

the antibody, a third dose comprising about 1.0 mg/kg of the antibody, a fourth dose comprising
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about 1.0 mg/kg to about 3.0 mg/kg of the antibody, a fifth dose comprising about 1.0 mg/kg to
about 3.0 mg/kg of the antibody, and a sixth dose comprising about 1.0 mg/ke to about 3.0
mg/kg of the antibody. In some embodiments, the first dose 15 administered at Day 1, wherein
the second dose 1s administered at Day 29, wherein the third dose is administered at Day 37,
wherein the fourth dose 1s administered at Day 85, wherein the fifth dose is administered at Day
113, and wherein the sixth dose is administered at Day 141, In some cmbodiments, treatment
with the antibody that binds to human Siglec-8 leads to a greater reduction in one o1 more
urticaria symptoms {e. 2., as measured by UAST and/or UCT score), as compared 1o treatment
with an anti-IgE antibody {e.g., omalizamab or ligehzumab). In some embodiments, the
mdividual has a UAS7 score of 16 or greater prior to treatment with an antibody that binds to
human Siglec-8, and treatment with an antibody that binds to human Siglec-8 leads to a greater
reduction in UAS7 score, as compared to treatment with an anti-Igh antibody (¢.g., omalizumab
or ligelizumab). In some embodiments, administration of the composition results in a UAS7T
score of 4 or below at week 22 of treatment. In some embodiments, administration of the
composition resuits i a mean reduction in UAST score of about 14, or a mean reduction in
UAST score of about 75%.

10616} In some embodiments, the antibody comprises a Fe region and N-glycoside-linked
carbohvydrate chains linked to the Fe region, wherein less than 50% of the N-glveoside-linked
carbohvdrate chains of the antibody 1n the composition contain a fucose residac. In some
embodiments, substantially none of the N-ghycoside-linked carbchydrate chains of the antibody
in the composition contain a fucose residue. In some embodiments, the antibody comprises a
heavy chamn vanable region and a light chain vaniable region, wherein the heavy chain variable
region comprises {1} HVR-H1 comprising the amino acid sequence of SEQ ID NG:61, (1) HVR-
HZ2 comprising the amino acid sequence of SEQ 1D NO:62, and (in) HVR-H3 comprising the
amino acid sequence of SEQ 1D NO:63; and/or wheremn the light chain variable region
comprises (i) HVR-L1 comprising the amino acid sequence of SEQ 1D NG:64, () HVR-L.2
comprising the amino acid sequence of SEQ 1D NO:65, and (i) HVR-L3 comprising the amino
acid sequence of SEQ ) NO:66. In some embodiments, the antibody comprises a heavy chain
variable region and a hight chain vanable region, wherein the heavy chain vanable region
comprises {1} HVR-H1 comprising the amino acid sequence of SEQ ID NG:61, (1) HVR-H2
comprising the amino acid sequence of SEQ 1D NO:62, and (1) HVR-H3 comprising the amino

acid sequence selected from SEQ 1D NOs:67-70; and/or wherein the light chain vanable region
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coraprises (1) HVR-L1 comprising the amino acid sequence of SEQ [D NO:64, () HVR-L2
comprising the aming acid sequence of SEQ 1D NG:65, and {u1) HVR-L3 comprising the amino
acid sequence of SEQ HD NO:71. In some embodiments, the antibody comprises a heavy chain
variable region comprising the amino acid sequence of SEQ 1D NG:6; and/or a hight chain
variable region compnising the amino acid sequence selected from SEQIDNG:160r 21, In
some embodiments, the antibody comprises a heavy chain variable region comprising the amino
acid sequence selected from SEQ 1D NOs:11-14; and/or a light chamn variable region comprising
the amino acid sequence selected from SEQ 1D NOs:23-24. In some embodiments, the antibody
comprises a heavy chaim variable region comprising the amino acid sequence selected from SEQ
1D NGs:2-14; and/or a fight chain variable region compusing the amino acid sequence selected
from SEQ ID NOs: 16-24. In some embodiments, the antibody comprises a heavy chain variable
region comprising the amino acid sequence selected from SEQ 1D 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 comprises: (a) heavy chamn variable region comprising: (1) an
HC-FRI comprising the amino acid sequence selected from SEQ 1D N(s:26-29; (2} an HVR-H1
comprising the amino acid sequence of SEQ 1D NO:61; (3) an HC-FR2 comprising the aming
acid sequence selected from SEQ 1D NGs:31-36; (4) an HVR-H? comprising the ammg acid
sequence of SEQ H3 NO:62; (5) an HC-FR3 comprising the amino acid sequenee selected from
SEQ ID NQOs:38-43; (6} an HVR-H3 comprising the amimo acid sequence of SEQ (D 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-FR]1 comprising the anino acid
sequence selected from SEQ 1D NOs:48-49; (2) an HVR-L1 comprising the amino acid
sequence of SEQ ID NO:64; (3) an LC-FRZ compnrising the amino acid sequence selected from
SEQ ID NQOs:51-53; (4) an HVR-L2 comprising the amino acid sequence of SEQ 1D NO:65; (5)
an LC-FR3 comprising the amino acid sequence selected from SEQ 1D NOs:55-38; (6) an HVR-
L3 comprising the amino acid sequence of SEQ 1D NO:66; and (7) an LLC-FR4 comprising the
aming acid sequence of SEQ 1D NG:60. In some embodiments, the antibody comprises: (a)
heavy chain variable region compnsing: (1) an HC-FR1 comprising the amine acid sequence of
SEQ D NO:26; (2) an HVR-HI comprising the amino acid sequence of SEQ ID NG:61; (3) an
HC-FR2 comprising the amino acid sequence of SEQ D NG:34; (4) an HVR-H2 comprising the
amino acid sequence of SEQ ID NG:62; {5) an HC-FR3 comprising the amino acid sequence of

SEQ 1D NO:38; (6) an HVYR-H3 comprising the amino acid sequence of SEQ 1D NO:63; and (7)
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an HC-FR4 compnsing the amino acid sequence of SEQ 1D NOs:45; and/or (b) a light cham
variable region comprising: {1} an LC-FRI comprising the aming acid sequence of SEQ 1D
NG48; (2) an HYR-L1 comprising the amino acid sequence of SEQ 1D NO:64; (3) an LC-FR2
comprising the anmino acid sequence of SEQ 1D NG:51; (4) an HVR-L2 comprising the amino
acid sequence of SEQ 1D N(:65; {5) an LC-FR3 comprising the aminoe actd sequence of SEQ
1D NG:53; (63 an HVR-L3 comprising the amino acid sequence of SEQ 1D NO:66; and (7) an
LC-FR4 comprising the amine acid sequence of SEQ 1D NG:60. In some embodiments, the
antibody compnses: {a) heavy chain variable region comprising: (1) an HC-FRI comprising the
amino acid sequence of SEQ ID NG:26; (2} 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 NG:34; (4} an
HVR-H2 comprising the amino acid sequence of SEQ [D NO:62; (5) an HC-FR3 comprising the
aming acid sequence of SEQ 1D NG:38; (6) an HVR-H3 compnising the amino acid sequence of
SEQ 1B 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-FR]1 comprising the anino acid
sequence of SEQ 1D NO:438; (2) an HVR-L1 comprising the amino acid sequence of SEQ ID
NG:64; (3} an LC-FR2 comprising the aming acid sequence of SEQ 1D NO:51; (4) an HVR-L2
comprising the aming acid sequence of SEQ 1D NG:65; (5) an LC-FR3 comprising the amino
acid sequence of SEQ HD NO:5R; (6) an HVR-L3 comprising the amino acid sequence of SEQ
ID NG:66; and (73 an LC-FR4 comprising the amino acid sequence of SEQ 1D NG:60. In some
embodiments, the antibody comprises: a heavy chain variable region comprising (1) HVR-HI1
corpnsing the amino acid sequence of SEQ 1D NO:88, (i1} HVR-HZ comprising the amino acid
sequence of SEQ 1D NO:91, and (1) HVR-H3 comprising the anuno acid sequence of SEQ ID
NG:94; and/or a hight chain variable region comprising (i) HVR-L1 comprising the amino acid
sequence of SEQ 1D NO:97, {11 HVR-L2 comprising the amino acid sequence of SEQ 1D
MNO100, and (1) HVR-L3 comprising the amino acid sequence of SEQ 1D NG:103; a beavy
chain vanable region comprising (1) HVR-HI comprising the amino acid sequence of SEQ 1D
NO:89, (it) HVR-H2 comprising the amino acid sequence of SEQ D NQO:92, and (111) HVR-H3
corapnsing the amio acid sequence of SEQ 1D NO:93; and/or a light chain variable region
coraprsing (1) HVR-L1 comprising the amino acid sequence of SEQ D NO:98, (1) HVR-L2
comprising the amino acid sequence of SEQ 1D NO:101, and (111) HVR-L3 comprising the
amino acid sequence of SEQ ID NG:104; or a heavy cham variable region comprising () HVR-

H1 comprising the amino acid sequence of SEQ ID NG:96, (1) HVR-HZ comprising the anmino

-10-
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acid sequence of SEQ 1D NO:93, and (i1} HVR-H3 comprising the anmuno acid sequence of SEQ
1D NO:96; and/or a light chain vanable region comprising (i) HVR-L1 comprising the amino
acid sequence of SEQ 13 NO:99, (1) HYR-L2 comprising the amino acid sequence of SEQ 1D
NO:102, and (1) HVR-L3 comprising the amino acid sequence of SEQ I3 NO:105. In some
embodiments, the antibody comprises: a heavy chain variable region comprising the amino acid
sequence of SEQ 1D N{:106; and/or a light chain variable region comprising the amino acid
sequence of SEQ H) NO:109; a heavy chain vanable region comprising the amino acid sequence
of SEQ ID NG:107; and/or a hight chain varable region comprising the amino acid sequence of
SEQ ID NO:110; or a heavy chain varnable region comprising the amino acid sequence of SEQ
1D NO: 108, and/or a light chain variable region compnsing the amino acid sequence of SEQ 1D
NO:1HL In some embodiments, the antibody binds to a human Siglec-8 and a non-human
primate Siglec-8. In some embodiments, the non-human primate is a baboon. In some
embodiments, the antibody binds o an epitope in Domain 1 of human Siglec-8, wherein Bomain
1 comprises the anuino acid sequence of SEQ D NG: 112, In some embodiments, the antibody
binds to an epttope in Domain 3 of human Siglec-8, wherein Domain 3 compriases the amino acid
sequence of SEQ D NO:114. In some embodiments, the antibody binds to the same epitope as
antibody 4F11. In some embodiments, the antibody binds to an epitope in Domain 2 or Bomain
3 ot human Siglec-8. In some embodiments, Domain 2 comprises the amino acid sequence of
SEQ ID NG:113. In some embodiments, the antibody binds to the same epitope as antibody
1C3. In some embodiments, Domain 3 comprises the amine acid sequence of SEQ ID NO: 114,
In some embodiments, the antibody binds to the same eptiope as antibody 1H10. In some
embodiments, the antibody binds fo an epitope in Domain 1 of human Siglec-8 and competes
with antibody 4F11 for binding to Siglec-8. In some embodiments, the anttbody does not
compete with antibody 2E2 for binding to Siglec-8. In some embodiments, the antibody is not
antibody 2E2. In some embodiments, Domain 1 comprises the amino acid sequence of SEQ 1D
NO:112. In some embodiments, the antibody is a human antibody, a humanized antibody, or a
chimeric antibody. In some embodiments, the antibody comprises a heavy chain Fe region
corprnsing a human {gG Fe region. In some embodiments, the human gl Fe region comprises
ahuman IgGl Feregion. In some embodiments, the human IgG1 Fe region 1s non-fucosylated.
In some embodiments, the human IgGG Fe region comprises a human Ig(G4 Fe region. In some
embodiments, the human 1gG4 Fe region comprises the amino acid substitution S228P whercin

the amino acid residues arc numbered according to the EU index as in Kabat. In some

e
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embodiments, the antibody depletes blood cosinophils and/or imhabits mast cell activation. In
some embodiments, the antibody has been engineered to improve antibody-dependent cell-
mediated cytotoxicity (ADCC) activity. In some embodiments, the antibody comprises at feast
ong anuno acid substitution m the Fe region that improves ADCC activity. In some
embodiments, the antibody has reduced fucosvlation as compared to a wild type IgGl. In some
embodiments, at least one or two of the heavy chains of the antibody is non-tucosylated. In
some embodiments, the antibody compnses a heavy chain comprising the amine acid scquence
of SEQ ID N(:75; and/or a hight chain comprising the amino acid sequence selected from SEQ
D NG:76 or 77, In some embodiments, the anti-Siglec-8 antibody that is used 1n the methods
described herein has a human Ig(G1 and has reduced fucosvlation as compared to a wild type
human IgG1. In some embodiments, one or two of the heaving chains of the antibody 15 non-
fucosvlated. In some embodiments, the antibody is produced in a mammalian cell ling having an
alphal 6-fucosyltransferase (Fut8} knockout. In some embodiments, the antibody s produced in
a ccll line overexpressing beta 1, 4-N-acetviglvcosnunyliransferase HI (GnT-11). In some
embodiments, the cell line additionally overexpresses Golgi p-mannosidase I (Manil). In some
embodiments, the cell line 15 a CHO cell Iine. In some embodiments, the antibody is a
monoclonal antibody.

{0017} 1o some embodiments, the composition or antibody is administered 1o combination
with one or more additional therapeutic agent(s) for treating or preventing chronic urticaria. In
some embodiments, the one or more additional therapeutic agent{s) for treating or preventing
chronic urticaria are selected from the group consisting of H-2 receptor antagonists, Hi-
antthistamines, H2-antihistamines, anti-Igh antibodies, corticosteroids, doxepin, leukotnene
receptor antagonists (ETRAs), cyclosporine, and tacrolimus.

10618} In some embodiments, the individeal is a human. In some embodiments, the treatment
results in a complete response in the individual after cessation of the treatraent. fo some
embodiments, one or more symptom({s) in the mdividual with chronic urticana are reduced afier
administration of the composition as compared to a baseling level before administration of the
composition. In some embodiments, the treatment results in a complete response in the
mdividual after a single administration of the composition. In some embodiments, the treatment
results i at least a 3-point improvement in UCT score in the mndividual, as compared to UCT

score in the mdividual prior to treatment. In some embodiments, the treatment results ina
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reduction m UAS7T score of at least 50% i the mdividual, as compared to UAST score in the
mdividual prior to treatment.

{6619}  In some embodiments, the composition comprises the antibody and a pharmaceutically
acceptable carmer,

{8628} Cther aspects of the present disclosure relate to articles of manufacture or kits
compnsing a medicament comprising a composition comprising an antibody that binds to human
Siglec-8 and a package insert comprising instructions for administration of the medicament m an
mdividual in need thereof according to any one of the above embodiments. Other aspects of the
present disclosure relate to articles of manufacture or kits comprising a medicament comprising
an antibody that binds to human Siglee-8 and a package insert comprising instructions for
administration of the medicament in an individual 10 need thereof accordmg to any one of the
above embodiments.

{8621} Other aspects of the present disclosure relate to a composition comprising an antibody
that binds to human Siglec-8 for use in a method of treating chronic urticaria in an individual
according to any one of the above embodiments. In some embodiments, the antibody comprises
a heavy chain variable region comprising the amino acid sequence of SEQ 1D NO:6; and/or a
light chain vanable region compnsing the amino acid sequence selected from SEQ ID NG: 16 or
21. In some embodiments, the antibody comprises a heavy chain comprising the amino acid
sequence of SEQ ID NG:75; and/or a light chain comprising the aming acid sequence selected
from SEQ D NO:76 or 77, Inn some embodiments, at least one or two of the heavy chains of the
antibody is non-fucosviated.

[B0622] 1t 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
disciosure. These and other aspects of the present disclosure will become apparent to one of skill
m the art. These and other embodiments of the present disclosure are further described by the

detarled description that follows.

BRIEF DESCRIPTION OF THE DRAWINGS
{6623} FIG. 1A lustrates the UCT and UAST measurement tools for assessing urticaria
symptoms. Adapted from EAACT Urticaria guidelines as published in Zuberbier ef ¢/ (2018}
Allergy 73:1393-1414.
10024} FIG. 18 shows the effect of anti-Siglec-8 antibody treatment on mean UCT score in

anti-IgE-naive patients with chronic urticaria.
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[0025]  FIG. 2A shows the effect of anti-Siglec-8 antibody treatment on mean UAS7T score in
anti-igE-paive paticnts with chronie uiticaria.

{0026] ¥FIG. 28 shows the proportion of anti-igH-naive patients reporting UAST<6, or
UAST=0, at week 22.

18627} FI4G, 2C shows the proportion of anti-lgHE-naive patients reporting weekly Hive
Severity Score {HSS) of O, or weekly Iich Severity Score (I58) of 0, at week 22.

[0028] FIG. 3 shows the effoct of anti-Siglec-8 antibody treatment on UAST score {change
from baseline) m anti-IgE (XOLAIR®, also known as omalizumab)-refractory patients with

chronic urticaria.

DETAILED DESCRIPTION
L Definitions
10629) It is to be undersiood that the present disclosure is not Hnuted to particular
compositions or biological systems, which can, of course, vary. It is also to be understood that
the terminology used herein is for the purpose of describing particular embodiments only, and is
not intended to be hmiting. As used i this specification and the appended claims, the singular
forms "a", "an" and "the” mclude plural reforents undess the content clearly dictates otherwise.
Thus, for example, reference to "a molecule” optionally includes a combination of two or more
such molecules, and the like.
10630]  The term “about” as used herein refers to the usual error range for the respective value
readily known to the skilled person in this techiical field. Reference to “about” a value or
parameter herein includes (and describes) embodiments that are directed to that value or
parameter per se.
{6631} It 15 understood that aspects and embodiments of the present disclosure include
“comprising,” “consisting,” and “consisting essentiallv of” aspects and embodiments.
[08632]  The term “antibody™ mncludes polvclonal antibodigs, monoclonal antibodies (including
full length antibodies which have an immunoglobulin Fe region), antibody compositions with
polyepitopic specificity, multispecific antibodics {e.g., bispecific antibodies, diabodies, and
single-chain molecules), as well as antibody fragments {e.g., Fab, F(ab'), and Fv}. The term

“immunoglobulin” (Ig) 1s used interchangeably with “antibody™ herein.

14
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[8633] The basic 4-chain antibody unit is a heterotetrameric glvcoprotein composed of two
identical light (L) chains and two identical heavy (H) chains. An lgM antibody consists of 5 of
the basic heterotetramer units along with an additional polypeptide called a § chain, and contains
10 antigen binding sites, while IgA antibodies comprise from 2-5 of the basic 4-chain units
which can polymerize to form polyvalent assemblages in combination with the J chain. In the
case of lg(5s, the 4-chain unit is generally about 150,000 daltons. Each L chain is inked toan H
chain by one covalent disulfide bond, while the two H chains are linked to ecach other by onc or
more disuifide bonds depending on the H chamn isotype. Each H and L chain also has regularly
spaced intrachain disulfide bridges. Each H chain has at the N-terminas, a variable domain (Vi)
followed by three constant domains (Cx) for each of the o and v chains and four Cy domains for
w and € isotypes. Each L chamn has at the N-terminus, a variable domain (V1) followed by a
constant domain at its other end. The Vi is aligned with the Va and the C is aligned with the
first constant domain of the heavy chain (Cul). Particular amino acid residues are believed to
form an interface between the light chain and heavy chaimn variable domains. The pairing of a Vu
and Vi together forms a single antigen-bimding site. For the structure and propertics of the
different classes of antibodics, see e.g., Basic and Clinical Immunology, $th Edition, Daniel P.
Sties, Abba 1. Terr and Tristram (. Parsolw {eds), Appleton & Lange, Norwalk, CT, 1994, page
71 and Chapter 6.

10634} The L chain from any vertebrate specios can be assigned to one of two clearly distinet
types, called kappa and lambda, based on the amino acid sequences of their constant domains.
Depending on the amino acid sequence of the constant domain of their heavy chains (CH},
mmunoglobuling can be assigned to different classes or isotypes. There are five classes of
mmunoglobulins: IgA, Igh, IgE, 1gG and IgM, having heavv chains designated o, 8, &, v and u,
respectivelv. The v and « classes are further divided into subclasses on the basis of relatively
minor differences in the CH sequence and function, e.g., humans express the following
subclasses: g1, [gG2, 1803, 1gG4, IgAl and 1gA2. g1 antibodies can exist in multiple
polymorphic vartants termed allotypes {reviewed in Jefferis and Lefranc 2009, mAbs Vol 1
Issue 4 1-7) any of which are suitable for use in the present disclosure. Common allotypic
variants i human populations arc those designated by the letters a, f 0, z.

{0035] An “isolated” antibody 18 one that has been identified, separated and/or recovered from
a component of its production environment (e.g., naturally or recombinantly). In some

embodiments, the isolated polypeptide is free of association with all other components from s
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production environment. Contaminant components of 1is production environment, such as that
resulting from recombinant transfected cells, are materials that would typically interfere with
rescarch, diagnostic or therapeutic uses for the antibody, and may mclude enzymes, hormones,
and other proteinaceous or non-proteinaceous solutes. In some embodiments, the polypeptide 1s
purified: (1} to greater than 959 by weight of antibody as determined by, for example, the
Lowry method, and in some embodiments, to greater than 99% by weight; (1) to a degree
sufficient to obtain at least 15 residues of N-terminal or internal amino acid sequence by use of a
spinning cup sequenator, or (3} to homogeneity by SDS-PAGE under non-reducing or reducing
conditions using Coomassie blue or silver stain. Isolated antibody includes the antibody in situ
within recombinant cells since at least one component of the antibody’s natural environment will
not be present. Ordinanly, however, an isolated polvpeptide or antibody 1s prepared by at least
one purification step.

{8636} The term “monoclonal antibody™ as used herein refers to an antibody obtamed from a
population of substantially homogencous antibodies, i.e., the individual antibodies comprising
the population are identical except for possible naturally occurring mutations and/or post-
translation modifications {e.g., 1somenizations, amidations) that may be present in minor
amounts. In some embodiments, monocional antibodies have a C-terminal cleavage at the heavy
chain and/or light chain. For example, 1, 2, 3, 4, or 5 amino acid residues are cleaved at the C-
terminus of heavy chain and/or light chain. In some embodiments, the C-terminal cleavage
removes a C-terminal bysine from the heavy chain. In some embodiments, monocional
antihodies have an N-terninal cleavage at the heavy chain and/or light cham. For example, 1, 2,
3, 4, or 3 ammo acid residues are cleaved at the N-terminus of heavy chain and/or light cham. In
some embodiments, monoclonal antibodics are highly specific, being directed agaimst a single
antigenic site. In some embodiments, monoclonal antibodies are highly specific, being directed
against multiple antigenic sites {such as a bispecific antibody or a multispecitic antibody). The
modifier “monoclonal” mdicates the character of the antibody as being obtained from a
substantially homogeneous population of antibodies, and is not to be construed as requiring
production of the antibody by any particular method. For exanple, the monoclonal antibodies to
be used in accordance with the present disclosure may be made by a variety of techmiques,
mcluding, for example, the hybridoma method, recombinant DNA methods, phage-display

technologics, and technologies for producing buman or human-like antibodies i animals that
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have parts or all of the human immunoglobulin loct or genes encoding human immunoglobulin
SEQUENGes.

16637} The term “naked antibody™ refers to an antibody that 1s not conjugated to a cyiotoxic
moiety or radiolabel.

{8638} The terms “full-length antibody,” “imtact antibody™ or “whole antibody™ are used
mterchangeably to refer to an antibody in its substantially intact form, as opposed to an antibody
fragment. Specifically whole antibodies include those with heavy and light chains mcluding an
Fc region. The constant domaims may be native sequence constant domains {e.g, human native
sequence constant domains) or amino acid sequence variants thereof. In some cases, the intact
antibody may have one or more effector functions.

{8639} An “antibody fragment” comprises a portion of an intact antibody, the antigen binding
and/or the variable region of the mtact antibody . Examples of antibody fragments include Fab,
Fab', F{ab'y: and Fv fragments; diabodies; linear antibodies (see U.5. Pat. No. 5,641 870,
Example 2; Zapata ef al., Protein fng. 8(10): 1057-1062 {1995}]); single-chain antibody
molecules and multispecific antibodies formed from antibody fragments.

{3340} Papain digestion of antibodies produced two identical antigen-binding fragments,
called “Fab” fragments, and a residual “Fc¢” fragment, a designation reflecting the ability to
cryvstallize readily. The Fab fragment cousists of an entire L chain along with the variable region
domain of the H chain (Vu), and the first constant domain of one heavy chain (Cul}. Each Fab
fragment 1s monovalent with respect to antigen binding, 7.e., it has a single antigen-binding sife.
Pepsin treatment of an antibody vields a single large F(ab'): fragment which roughly corresponds
to two disulfide hinked Fab fragments having different antigen-binding activity and 1s still
capable of cross-linking antigen. Fab' fragments differ from Fab fragments by having a fow
additional residues at the carboxy terminus of the Cyl domain including one or more cysteines
from the antibody hinge region. Fab'-5H 1s the designation herein for Fab' in which the cysteine
residue(s) of the constant domains bear a free thiol group. Flab')h: antibody fragments onginally
were produced as pairs of Fab' fragments which have hinge cysteines between them. Other
chencal couplings of antibody fragments are also known.

[3041] The Fc fragment comprises the carboxy-terminal portions of both H chains held
together by disulfides. The effector functions of antibodies are determined by sequences in the
Fe region, the region which is also recognized by Fe receptors {FeR) found on certain types of

cells.
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[0042]  “Fv7 15 the munimum antibody fragment which contains a complete antigen-recognition
and -binding site. This fragment consists of a dimer of one heavy- and onc light-chain variable
region domain m tight, non-covalent association. From the folding of these two domains
emanate six hvpervariable toops (3 loops each from the H and L chain) that contribute the amino
acid residues for antigen binding and confer antigen binding specificity to the antibody.
However, even a single variable domain {or half of an Fv comprising only three HY Rs specific
for an antigen) has the ability to recognize and bind antigen, although at a lower affinity than the
entire binding site.

[0843] “Single-chain Fv7 also abbreviated as “sFv” or “scFv™ are antibody fragments that
comprise the VH and VL antibody domains connected into a single polypeptide chain. In some
embodiments, the sFv polypeptide further comprises a polvpeptide hinker between the Vuand Vo
domains which enables the sFv to form the desired structure for antigen binding. For a review of
the sFv, see Pluckthun in The Pharmacology of Monoclonal Antibodies, vol. 113, Rosenburg and
Moore eds., Springer-Verlag, New York, pp. 269-315 (19943,

[6044] “Funcuional fragments” of the antibodies of the present disclosure comprise a portion
of an intact antibody, generally including the antigen binding or variable region of the mntact
antibody or the Fv region of an antibody which retamns or has modified FcR binding capability.
Exaroples of antibody fragments include linear antibody, single-chain antibody molecules and
multispecific antibodies formed from antibody fragments.

{8645} The monoclonal antibodies herein specifically include “chimeric” antibodies
{immunoglobuling) in which a portion of the heavy and/or light chain is identical with or
homologous to corresponding sequences in antibodies derived from a particular species or
belonging to a particular antibody class or subclass, while the remainder of the chainds) is {are)
wdentical with or homologous to corresponding sequences in antibodies derived from another
species or belonging to another antibody class or subclass, as well as fragments of such
antibodies, so long as they exhibit the desired biological activity (U.S. Pat. No. 4,816,567
Morrison ef ¢f., Proc. Noil. Acad. Sci. USA, 81:6851-6855 {1984)). Chimeric antibodies of
interest herein include PRIMATIZED® antibodies wherein the antigen-binding region of the
antihody is derived from an antibody produced by, e.g., inmnunizing macaque monkeys with an
antigen of mterest. As used hergin, “humamized antibody™ is used as a sabset of “chimeric

antibodies.”
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[B846] “Humanized” forms of non-human {e.g., murne) antibodies are chimeric antibodies
that contain minimal sequence derived from non-human immunogiobulin. In one embodiment, a
humanized antibody 1s a human immunoglobulin (recipicnt antibody} in which residues from an
HVR of the recipient are replaced by residues from an HVR of a non-human species {donor
antibody) such as mouse, rat, rabbit or non-human primate having the desired specificity,
affinity, and/or capacity. In some instances, FR residues of the human immunoglobulin are
replaced by corresponding non-human residucs. Furthermore, humanized antibodies may
comprise residues that are not found i the recipient antibody or in the donor antibody. These
modifications may be made to further refine antibody performance, such as binding affinity. In
general, a homanized antibody will comprise substantially all of at least one, and typically two,
variable domains, in which all or substantially all of the hypervanable loops correspond to those
of a non-human immmonoglobulin sequence, and all or substantially all of the FR regions are
those of a human immunoglobulin sequence, although the FR regions mav include one or more
ndividual FR residue substitutions that improve antibody performance, such as binding affinity,
isomernization, mmmunogenicity, efe. In some embodiments, the namber of these amino acid
substitutions in the FR are no more than 6 in the H chain, and 1 the L chain, no more than 3.
The humanized antibody optionally will alsc comprise at least 3 portion of an immunoglobulin
constant region {Fc), tvpically that of a human immunoglobulin. For further details, see, e. g,
Tones ef al., Nature 321:522-525 (1986); Ricchmann ef af, Nature 332:323-329 (1988}; and
Presta, Curr. Op. Struct. Biol 2:593-596 (1992} Sce also, for example, YVaswani and Hamilton,
Arnn. Allergy, Asthma & Immunol 1:105-115 (1998); Harris, Biochem. Soc. Transactions
23:1035-1038 (1995); Hurle and Gross, Curr. Op. Biofech. 5:428-433 (1994); and U.S. Pat. Nos.
6,982,321 and 7.087.409. In some embodiments, humanized antibodies are directed against a
single antigenic site. In some embodiments, homanized antibodies are directed against muliiple
antigenic sites. An alternative humanization method is described in U S, Pat. No. 7,981,843 and
U 8. Patent Application Publication No. 2006/0134098.

{8647} The “variable region™ or “vartable domain™ of an antibody refers to the amino-terminal
domains ot the heavy or light cham of the antibody. The vanable domains of the heavy chain
and light chain may be referred to as “VH” and “VL”, respectively. These domains are generally
the most variable parts of the antibody {(relative to other antibodies of the same class) and

contain the antigen binding sitgs.
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[0048]  The term “hypervanable region,” “HVR,” or “HV,” when used herem refers to the
regions of an antibody-variable domain that are hypervariable in sequence and/or form
structurally defined loops. Gengerally, antibodics comprise six HVRs; three inthe VH (HI, H2,
H3), and three inthe VL (L1, L2, L3). In native antibodies, H3 and L3 display the most diversity
of the six HVRs, and H3 in particular 1s believed to play a unigue role m conferring fine
specificity to antibodies. See, e.g.. Xu ef ol Immunity 13.37-45 {2000); Johnson and Wu in
Methods in Molecular Biology 248:1-25 (Lo, ed., Human Press, Totowa, NJ, 2003)}. indeed,
naturally occurring camelid antibodies consisting of a heavy chain only are functional and stable
in the absence of Hght chain. Sce, e.g., Hamers-Casterman ef af., Nature 363:446-448 (1993) and
Sheriff ef al., Nature Struct. Biol. 3:733-736 (1996).

{8649} A number of HVR delineations are in use and are encompassed herein. The HVRs that
are Kabat complementarity-determiming regions (CDRs) are based on sequence variability and
are the most commonly used (Kabat ef al., Sequences of Proteins of Immunological Interest, 5%
Ed. Public Health Scrvice, National Institute of Health, Bethesda, MD (1991)). Chothia HVRs
refer instead to the location of the structural loops (Chothia and Lesk J. Mol Biol. 196:901-917
(198733 The “contact” HVRs are based on an analysis of the available complex crystal

structures. The residues from each of these HVRs are noted below.

Loop Kabat Chothia Contact

L1 L24-134 L26-1.34 L.30-1L.36

L2 L50-L56 L50-L56 L46-1.55

L3 L8&9-1.97 LY9i-L96 1.89-L96

H1 H31-H35B  H26-H32 H30-H358 (Kabat Numbering)
H1 H31-H35 H26-H32 30-H335 {Chothia Numbering)
H2 H50-HbB5 H53-H56 H47-H58

H3 H95-HI0Z2  HOS-HI102  H93-H101

[B85306] Unless otherwise indicated, the variable-domain residucs (HVR residues and
framework region residues) are numbered according to Kabat ef af, supra.

[0651]  “Framework™ or “FR” residues are those vartable-domain residues other than the HVR
residucs as herein defined.

{8652} The expression “vanable-domain residue-numbering as in Kabat™ or “amino-acid-
position numbering as in Kabat,” and varniations thereof] refers to the numbering svstem osed for
heavy-chain variable domains or light-chain variable domains of the compilation of antibodies in

Kabat er al., supra. Using this numbering system, the actual hinear amino acid sequence may
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contain fewer or additional amuno acids corresponding to a shortening of, or insertion into, a FR
or HVR of the variable domain. For example, 3 heavy-chain variable domain may include a
single amino acid insert (residue 52a according to Kabat) after residue 52 of H2 and inserted
residues (e g. residues 82a, 82b, and 82¢, efc. according to Kabat) afier heavy-cham FR residue
82. The Kabat numbering of residues may be determined for a given antibody by alignment at
regions of homology of the sequence of the antibody with a “standard” Kabat numbered
sequence.
[B833]  An “acceptor human framework™ for the purposes herein is a framework comprising
the amino acid sequence of a VL or VH framework derived from a human immuanoglobulin
framework or a human consensus framework, An acceptor human framework “derived from™ a
human immunoglobulin framework or a human consensus framework may comprise the same
aming acid sequence thereof, or it may contain pre-existing aming acid sequence changes. In
some embodiments, the number of pre-existing amino acid changes are 10 or less, 9 or less, 8 or
less, 7 or less, 6 or less, 5 or less, 4 or less, 3 orless, or 2 or less.
[B6534] “Percent (%) amino acid sequence identity” with respect to a reference polypeptide
sequence 18 defined as the percentage of amino acid residues 1n a candidate sequence that are
identical with the amino acid residues in the reference polypeptide sequence, after aligning the
sequences and infroducing gaps, if necessary, to achicve the maximum percent sequence
wlentity, and not considering any conservative substitutions as part of the sequence identity.
Alignment for purposes of determining percent amino acid sequence identity can be achieved in
various ways that are within the skill in the art, for instance, using publicly available computer
software such as BLAST, BLAST-2, ALIGN or Megalign (DNASTAR]) software. Those skilled
in the art can determine appropriate parameters for aligning sequences, including any algorithms
needed o achieve maximal alignment over the full length of the sequences being compared. For
example, the % amino acid sequence identity of a given amino acid sequence A to, with, or
against a given amino acid sequence B (which can alternatively be phrased as a given amino
acid sequence A that has or comprises a certain % amino acid sequence identity to, with, or
against a given amino acid sequence B) is calculated as follows:

100 times the fraction X/Y
where X is the number of amino acid residuces scored as identical matches by the sequence in
that program's alignment of A and B, and where Y is the total number of amino acid residues in

B. it will be appreciated that where the length of amino acid sequence A is not equal to the
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tength of amino acid sequence B, the % anuno acid sequence identity of A to B will not equal
the % aming acid sequence identity of B to A

{0055]  An antibody that “binds 107, “specifically binds 10 or s “specific for” a particular a
polvpeptide or an epitope on a particular polvpeptide 1s one that binds to that particular
polvpeptide or epitope on a particelar polypeptide without substantially binding to any other
polypeptide or polypeptide epitope. In some embodiments, binding of an anti-Siglec-8 antibody
described herein {e.g., an antibody that binds to human Siglec-8) to an unrelated non-Siglec-8
polypeptide is less than about 10% of the antibody binding to Siglec-8 as measured by methods
known m the art (e.g., enzyme-linked immunocsorbent assay (ELISA}}. In some embodiments, an
antibody that binds to a Siglec-8 {e.g., an antibody that binds to human Siglec-8) hasa
dissociation constant (Kd) of < IuM, <100 oM, <10 nM, <2 nM, <1 oM, 0.7 oM, <0 .6 nM,
<05 nM, <0.1aM, <001 M, or <0001 nM (eg. 10 Morless, e.g. from 108Mto 100 M,
e.g., from 107 M to 1079 M).

{0056] The term “anti-Siglec-8 antibody” or “an antibody that binds to human Siglec-8” refers
to an antibody that binds to a polypeptide or an epitope of human Siglec-8 without substantially
binding to any other polypeptide or epitope of an unrelated non-Siglec-8 polypeptide.

10657} The term “Siglec-87 as used herein refers to a human Siglec-8 protein. The term also
mchudes naturally occurring variants of Siglec-8, including splice variants or aliclic variants. The
amino acid sequence of an exemplary human Siglec-8 is shown in SEQ [D NO:72. The amino
acid sequence of another exemplary human Siglec-8 18 shown in SEQ D NO:73. In some
crbodiments, a human Siglec-8 protein comprises the human Siglec-8 extraceliular domain
fused o an immunoglobulin Fo region. The ammo acid sequence of an exemplary human Siglec-
3 extracellular domain fused to an mmmunoglobualin Fe region is shown in SEQ 1D NO:74. The
amino acid sequence underhingd 1o SEQ 1D NG:74 mdicates the Feo region of the Siglec-8 Fe

fusion protein amino acid sequence.

Huaman Siglec-8 Amino Acid Sequence

GYLLOVOELVTVQEGLCVHVPCSFSYPOQDGWTDSDPVHGYWEFRAGDRPYQDAPVATN
NPDREVOQAETQGRFOLLGIIWSNDCSLSIRDARKRDKGSYFFRLERGSMEWSYRSQLN
YKTRKQLSVEVTALTHRPDILILGTLESGHSRNLTCSVPWACKQGTPPMISWIGASVSSPG
PTTARSSVLTLTPKPOQDHGTSLTCOVTLPGTIGVTTISTVRLDYVSYPPWNLTMTVFQGDA
TASTALGNGSSLSVLEGOSLRLVCAVNSNPPARLSWTRGSLTLCPSRSSNPGLLELPRVH
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VRDEGEFTCRAQNAQGSQHISLSLSLONEGTGTSRPVSQVTLAAVUGGAGATALAFLSFC
HFUVRSCREKKSARPAAGVGDTOMEDAKAIRGSASQGPLTESWKDGNPLEKKPPPAVAPS
SGEEGELHY ATLSFHEVKPODPQGOEATDSEY SEIKIHKRETAETQACLRNHNPSSKEY
RG (SEQ 1D NO:T2)

Human Sielec-% Anuno Acid Sequence

GYLLOVQELVTVOEGLCVHVPCSFSY PODGWTDSDPVHGYWFRAGDRPYQDAPVATN
NPDREVQAETQGRFQLLGDIWSNDCSLSIRDARKRDKGSYFFRLERGSMEWSYKSQLN
YKTKOLSVFVTALTHRPDILILGTLESGHPRNLTCSVPWACKQGTPPMISWIGASVSSPG
PTTARSSVLTLTPKPODHGTSLTCOVTLPGTGV TTTSTVRLDVSYPPWNLTMTVEQGDA
TASTALGNGSSLSVLEGQSLRLVCAVNSNPPARLSWTRGSLTLCPSRSSNPGLLELPRVH
VRDEGEFTCRAQNAQGSQHISLSLSLONEGTGTSRPVSQVTLAAVGGAGATALAFLSFC
IFIVRSCRKKSARPAAGVGDTGMEDAKAIRGSASQGPLTESWKDGNPLKKPPPAVAPS
SGEEGELHY ATLSFHKVKPQDPOGQEATDSEYSEIKIHKRETAETQACLRNHNPSSKEY

RG (SEQ ID NG:73)

Sielee-8 Fe Fusion Protein Amino Acid Seguence

GYLLOVQELVTVQEGLCVHVPCSFSYPQDGWTDSDPVHGYWEFRAGDRPYOQDAPVATN
NPDREVOQAETQGRFQLLGDIWSNDCSLSIRDARKRDKGSYFFRLERGSMKWSYKSQLN
YRKTKQLSVEVTALTHRPBILILGTLESGHSRNLTCSVPWACKQGTPPMISWIGASVSSPG
PTTARSSVLTLTPKPODHOTSLTCOVTLPGTGVTTTISTVRLDVSYPPWNLTMTVFQGDA
TASTALGNGSSLSVLEGQSLRLVCAVNSNPPARLSWTRGSLTLCPSRSSNPGLLELPRVH
VRDEGEFTCRAQNAQGSQHISLSLSLONEGTGTSRPVSQVTLAAVGGIEGRSDKTHTCPP
CPAPELLGGPSVELFPPEKPKDTIMISRTIPEVICVYVYVDYSHEDPEVRKENWYVDGVEVHNA
KIKPREEQOYNSTYRVVSVEIVILHODWINGREYKCKVSNKALPAPIEKTISKAKGOPRE
POVY TLPPSREEMTENOVSLTCLVEGEFYPSDIAVEWESNGOPENNYKTIPPVEDSDGSE
FLYSKLETYDESRWOOOGNVESCSVMHEALHNHY TOKSESLSPGE (SEQ ID NO:74)

[0058] Antibodies that “induce apoptosis” or are “apoptotic” are those that induce
programmed cell death as determined by standard apoptosis assavs, such as binding of annexin
V. fragmentation of BDNA, cell shrinkage, dilation of endoplasmic reticulum, cell fragmentation,

and/or formation of membrane vesicles (called apoptotic bodies). For example, the apoptotic
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activity of the anti-Siglec-8 antibodies {e.g., an antibody that binds to human Siglec-8) of the
present disclosure can be shown by staining cells with annexin V.

[0659]  Antibodv “effector functions™ refer to those biological activities attributable to the Fe
region {a native sequence Fe region or amino acid sequence vanant Fo region) of an antibody,
and vary with the antibody sotype. Examples of antibody effector functions mclude: Clg
binding and complement dependent cytotoxicity; Fe recepior binding; antibody-dependent cell-
mediated cvtotoxicity (ADCC); phagocytosts; down regulation of cell surface receptors (e.2.. B
cell receptors); and B cell activation.

[8660] “Antibody-dependent cell-mediated cyvictoxicity” or “ADCC” refers to a form of
cytotoxicity 1n which seereted Ig bound onto Fo receptors (FoRs) present on certain cytotoxic
cells {e.g., natural killer (NK} cells, neutrophils and macrophages) enable these eviotoxic
cffector cells to bind specifically to an antigen-bearing target cell and subsequently kill the target
cell with cytotoxins. The antibodies “arm”™ the cvtotoxic cells and are required for killing of the
target cell by this mechanism. The primary cells for mediating ADCC, NK cells, express FoyRHI
only, whereas monocytes express FoyRI, FoyRII and FeyRIH. Fe expression on hematopoietic
cells 1s summarized o Table 3 on page 464 of Ravetch and Kinet, Annu. Rev. Immunol. 9: 457-
92 (1991}, In some embodiments, an anti-Siglec-8 antibody {e.£., an antibody that binds to
human Siglec-8) deseribed herein enhances ADCC. To assess ADCC activity of a molecule of
mterest, an in virro ADCC assay, such as that described in U.S. Pat. No. 5,500,362 or 5,821,337
may be performed. Useful effector cells for such assays include peripheral blood mononuclear
cells (PBMC) and natural killer (NK) cells. Altematively, or additionally, ADCC activity of the
molecole of interest may be assessed in vive, e.g., in an animal model such as that disclosed 1n
Clynes et al., PNAS US4 95:652-656 (1998). Other Fe variants that alter ADCC activity and
other antibody properties include those disclosed by Ghetie et al, Nat Biotech. 15:637-40, 1997,
Duncan ¢f al, Nature 332:5363-564, 1988; Lund et al . J. Immunol 147:2657-2662, 1991; Lund et
al, Mol Immunol 29:33-59, 1992; Alegre et al, Transplantation 57:1537-1543, 1994; Hutchins et
al., Proc Natl. Acad Sci USA 92:11980-11984, 1995; Jefferis et al, Imnunol Lett. 44:111-117,
1995; Lund et al., FASER J9:115-119, 1995, Jeffens ot al, Innumol Lett 54:101-104, 199¢;
Lund et al, J bnmunol 157:4963-4969, 1996 Armour ¢t al, Eur § Immunol 29:2613-2624, 1999,
Idusogic et al, J Immuonol 164:4178-4184, 200; Reddy et al, J Immunol 164:1925-1933, 2000,
Xuet al., Cell Immunol 200:16-26, 2000; Idusogie et al, J ITmmunol 166:2571-2375, 2001;
Shields et al., J Biol Chem 276:6591-6604, 2001; Jefferis et al, Immumol Lett 82:57-65. 2002;
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Presta et al., Brochem Soc Trans 30:487-490, 2002; Lazar et al., Proc. Natl. Acad. Sci. USA
103:4005-4010, 2006; U.S. Pat. Nos. 5,624,821, 5,885,573, 5,677,425, 6,163,745, 6,277,375,
5,869,046 6,121,022; 5,624,821, 5,648,260, 6,194,551, 6,737,056, 6,821,505, 6,277,375,
7,335,742, and 7,317,091,

{8061} The term “Fe region” herein is ased to define a C-terminal region of an
immunoglobulin heavy chain, including native-sequence Fe regions and vanant Fc regions.
Although the boundaries of the Fe region of an tonwnoglobulin heavy cham might vary, the
human IgG heavy-chain Fe region 1s usually defined to stretch from an amino acid residue at
position Cys226, or from Pro230, to the carboxyl-terminus thereof. Switable native-sequence Fe
regions for use in the antibodies of the present disclosure include human IgGl, 1oG2, 15G3 and
IgG4. A single amino acid substitution {(§228P according to Kabat numbering; designated
12G4Pro) may be mtroduced to abolish the heterogeneity observed in recombinant IpG4
antibody. See Angal, §. et al. (1993) Mol Immuacl 30, 105-108.

[8062] “Non-fucosylated” or “fucose-deficient” antibody refers to a glveosylation antibody
variant comprising an Fe region wherein a carbohvdrate structure attached to the Fc region has
reduced fucose or lacks fucose. In some embodiments, an anttbody with redoced fucose or
lacking fucose has improved ADCC function. Non-fucosylated or fucose-deficient antibodies
have reduced fucose relative to the amount of fucose on the same antibody produced in a cell
hine. In some embodiments, a non-fucosylated or fucose-deficient antibody composition
conteraplated herein is a composition wherein less than about 30% of the N-linked glycans
attached to the Fc region of the antibodies in the composition comprise fucose.

[B863] The terms "fucosyiation” or “fucosviated” refers to the presence of fucose residues
within the oligosaccharides attached to the peptide backbone of an antibody . Specifically, a
fucosvlated antibody comprises o {1,6}-linked fucose at the onermost N-acetvlghicosamineg
{GlcNAc) residue in one or both of the N-linked oligosaccharides attached to the antibody Fe
region, ¢.g. at position Asn 297 of the human IgG1 Fe domain (EU numbering of Fe region
residues). Asn297 may also be located about + 3 amino acids upstream or downstream of
position 297, 1.¢. between positions 294 and 300, due to minor sequence variations in
mmunoglobulins.

[0864] The "degree of fucosylation” 1s the percentage of fucosylated oligosaccharides relative
to all oligosaccharides identified by methods known in the art e g, in an N-glycosidase F treated

antibody composition assessed by matrix-assisted laser desorption-ionization time-of-flight mass
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spectrometry (MALDI-TOF MS). In a composition of a "fully fucosvlated antibody" essentially
all oligosaccharides comprise fucose residues, 7.e. are fucosylated. In some embodiments, a
composition of a fully fucosvlated antibody has a degree of fucosylation of at least about 90%.
Accordingly, an individual antibody n such a composition tvpically comprises fucose residues
i cach of the two N-linked ohgosaccharides in the Fe region. Conversely, in a composition of a
"fully non-fucosylated" antibody essentially none of the oligosaccharides are fucosylated, and an
mdividual antibody in such a composition does not contain fucose residues in either of the two
N-linked oligosaccharides in the Fe region. In some embodiments, a composition of a fully non-
fucosylated antibody has a degree of fucosylation of less than about 10%. In a composition of a
"partially fucosylated antibody” only part of the oligosaccharides comprise fucose. An individual
antibody in such a composition can comprise fucose residues in none, one or both of the N-
hnked oligosacchanides in the Fo region, provided that the composition dogs not comprise
essentially all individual antibodies that lack fucose residues in the N-linked oligosacchanides in
the Fe region, nor essentially all individual antibodics that contain fucose residues in both of the
N- hnked oligosacchandes in the Fe region. In one embodiment, a composition of a partially
fucosylated antibody has a degree of fucosylation of about 10% to about 80% (e.g., about 50%
to about 80%, about 60% to about 80%, or about 70% to about 80°%).

[0065]  “Binding affuuty” as used herein refers to the strength of the non-covalent interactions
between a single binding site of a molecule (e.g., an antibody) and its binding partner {e.g., an
antigen). In some embodiments, the binding affinity of an antibody for a Siglec-8 (which may be
a dimer, such as the Siglec-8-Fc fusion protein described herein) can generally be represented by
a dissociation constant (Kd). Affinity can be measured by common methods known 1n the art,
mclading those described herein.

10066]  “Binding avidity” as used herein refers to the binding strength of multiple binding sites
of a molecule {e.g., an antibody) and its binding partner {e.g., an antigen).

{8667} An “isolated” nucleic acid molecule encoding the antibodies herein is a nucleic acid
molecule that is identified and separated from at least one contaminant nucleic acid molecule
with which it is ordinarily associated in the environment in which it was produced. In some
embodiments, the isolated nucleic acid 1s free of association with all components associated with
the production environment. The isolated nucleic acid molecules encoding the polypeptides and

antibodies hergin is in a form other than i the form or setting in which it is found in nature.
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Isolated nucleic acid molecules therefore are distinguished from nucleic acid encoding the
polypeptides and antibodies herein existing natarally in cells.

{0668} The term “pharmaceutical formulation” refers to a preparation that is in such form as to
permit the biological activity of the active ingredient to be effective, and that contans no
additional components that are unacceptably toxic to an mdividual to which the formulation
would be administered. Such formulations are sterile.

[8069] “Carriers” as used hercin include pharmaceutically acceptable carriers, excipients, or
stabilizers that are nontoxic to the cell or mammal being exposed thereto at the dosages and
concentrations emploved. OGften the physiologically acceptable carrier 13 an agueous pH buffered
solution. Examples of physiologically acceptable carriers include buffers such as phosphate,
citrate, and other organic acids; antioxidants including ascorbic acid; low molecular weight (less
than about 10 residues) polypeptide; proteins, such as senm albumin, gelatin, or
immunoglobulins: hydrophilic polvmers such as polyvinvipyrmrolidone: amino acids such as
glycine, glutamine, asparagine, arginine ot lysine; monosaccharides, disaccharndes, and other
carbohvdrates including glucose, mannose, or dexirins; chelating agents such as EDTA; sugar
alcohols such as mannitol or sorbitol; salt-forming counterions such as sodium; and/or nonionic
surfactants such as TWEEN™ nolyethyiene glycol (PEG), and PLURONICS™,

10678} As used herein, the term “treatment” or “treating” refers to clinical intervention
designed to alter the natural course of the mdividaal or cell being treated during the course of
clinical pathology. Desirable effects of treatment include decreasing the rate of discase
progression, ameliorating or palliating the discase state, and renussion or improved prognosis.
An mdividual 1s successfully “treated”, for example, if one or more symptoms associated with a
disease (e.g., chromic articaria) are mitigated or eliminated. For example, an individual s
successfully “treated” if treatment results in mereasing the quality of hife of those suffering from
a discase, decreasing the dose of other medications required for treating the discase, reducing the
frequency of recurrence of the disease, lessening severity of the disease, delaying the
development or progression of the diseasce, and/or prolonging survival of individuals.

{8671}  As used herein, “in conjunction with” or “m combination with”™ refers to administration
of one treatment modality in addition to another treatment modality. As such, “in conjunction
with” or “in combination with” refers to administration of one treatment modality before, during

or after administration of the other treatment modality to the individual.
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{8072}  As used herein, the term “prevention” or “preventing” includes providing prophylaxis
with respect to oocurrence or recurrence of a disease in an individual. An individual may be
predisposed 1o a disease, susceptible to a disease, or at risk of developing a disease, but has not
vet been diagnosed with the discase. In some embodiments, anti-Siglec-8 antibodies {e.g., an
antibody that binds to human Siglec-8) described herein are used to delay development of a
disgase {e.g., chroni¢ urticaria).

{8073}  As used herein, an individual “at risk” of developing a discase {e. g., chronic urticaria)
may or may not have detectable disease or symptoms of disease, and may or may not have
displayved detectable disease or symptoms of disease prior to the treatment methods described
herein. “At risk”™ denotes that an individual has one or more risk factors, which are measurable
parameters that correlate with development of the disease {e.g., chronic urticarna), as known in
the art. An imndividual having one or more of these nisk factors has a higher probability of
developing the disease than an individual without one or more of these risk factors.

[0074] An “cffective amount” refers 1o at least an amount effective, at dosages and for periods
of time necessary, to achieve the desired or indicated effect, including a therapeutic or
prophylactic result. An effective amount can be provided in one or more administrations. A
“therapeutically effective amount™ s at least the minimum concentration required to effect a
measurable improvement of a particular discase. A therapeutically effective amount hercin may
vary according to factors such as the disease state, age, sex, and weight of the patient, and the
ability of the antibody o elicit a desired response in the individual. A therapeutically effective
amount mayv also be one in which any toxic or detrimental effects of the antibody are
outweighed by the therapeutically beneficial effects. A “prophvlactically effective amount”
refers to an amount effective, at the dosages and for periods of time necessary, to achicve the
desired prophylactic result. Tvpically but not necessarily, since a prophviactic dose is used in
mdividuals prior to or at the earlier stage of disease, the prophylactically effective amount can be
less than the therapeutically effective amount.

18673} “Chromc” adounistration refers to administration of the medicament(s} in a continucus
as opposed to acute mode, so as to maintain the initial therapeutic effect (activity) for an
extended period of time. “Inteomittent” administration 18 treatment that is not consecutively done
withowut interruption, but rather is cyclic in nature,

10676}  The term “package insert” is used to refer to instructions customarily ncluded 1o

commercial packages of therapeutic products, that contain information about the indications,
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usage, dosage. administration, combmation therapy, contraindications and/or warmings
concerning the use of such therapeutic products.

{0677} As used herein, an “individual” or a “subject” 1s a mammal. A “mammal” for purposes
of treatment includes humans, domestic and farm animals, and zoo, sports, or pet animals, such
as dogs, horses, rabbits, cattle, pigs, hamsters, gerbils, mice, ferrets, rats, cats, efc. I some
embodiments, the individual or subject 1s a human.

H. Methods

[0078]  Provided herein are methods for treating and/or preventing chronic urticaria in an
mdividiual comprising admimstering to the individual an effective amount of an antibody
described herein that binds to human Siglec-8 {¢.g., an anti-Siglec-8 antibody) or compositions
comprising said antibodies. In some embodiments, the antibody is n a pharmaceutical
composition comprising the antibody and a pharmaceutically acceptable camer. In some
embodiments, the individual is a human.

{8679}  In some embodiments, the individual is resistant to treatment with Hl-antihistamine
{e.g., at single label dosage, or up to four-fold label dosage). In some embodiments, the
mdividual 1s refractory to treatment with Hl-antihistamine {e.g., at single label dosage, or up to
four-fold label dosage). In some embodiments, the individual is resistant or refractory to
treatment with Hl-antthistamine {e.g., at single label dosage, or up to four-fold label dosage) and
resistant or refractory to treatment with an anti-IgE antibody (or has relapsed after treatment
with an anti-IgE antibody}. In some embodiments, the individual romaing symptomatic degpite
treatment with Hi-antihistamine {e.g., at single label dosage, or up to four-fold label dosage). In
some embodiments, prior to administration of the composition, the urticana in the individual is
uncontrolled despite treatment with Hl-antihistamine (e.g., at single label dosage, or up to four-
fold label dosage). In some embodiments, prior to adounistration of the composition, the
urticaria in the individual is not adequately controlied despite freatroent with H1-antihistamine
{e.g., at single label dosage, or up to four-fold label dosage). Hi-antihistamines refer to
compounds that block or inhibit the action of lustamine at the Hi histamine receptor and have
been described ag antagonists or inverse agonists of the Hi histamioe receptor. In some
crbodiments, the Hl-antthistamine is a first-generation Hl-antthistamine. In some
embodiments, the Hl-antihistamine 1s a second-generation Hi-antthistamine. Exemplary and
non-limiting examples of Hl-antihistamines mchude acrivastine, alimemazing, astemizole,

azelasting, Benadryl®, bilastine, bromodiphenhydramine, brompheniramine, buclizine,
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carbinoxamine, cetirizine (Zyrtec®), chlorodiphenhvdramine, chlorphenamine, clemastine,
cyclizine, cvprobeptadine, desloratidine, dexbrompheniramine, dexchlorpheniramine,
dimenhvdrinate, dimetidine, diphenhyvdramine, doxylamine, ¢bastine (e g., carcbastine),
embranine, fexofenadine, hvdroxyzine, levocetirizine, loratidime, mechzine, mequitazine,
mirtazapine, mizolasting, olopatadine, orphenadrine, oxatomide, phenindamine, pheniramine,
phenvitoloxamine, promethazine, pyrilamine, quetiapine, rupatidine, terfenadine,
tripelennamine, and triprolidine.

[B080] In some embodiments, the individual 1s resistant to treatment with an anti-igE
antibody. In some embodiments, the mdividual is refractory to treatment with an anti-IgE
antibody. In some embodiments, the individual is resistant or refractory to treatment with Hi-
antthistamine and resistant or refractory to treatment with an anti-IgE antibody {or has relapsed
after treatment with an anti-IgE antibody). In some embodiments, the individual has
demonstrated an madequate response to treatment with an anti-lgE antibody or has urticaria that
is inadequatcly controlled by treatment with an anti-igE antibody. In some embodiments, the
mdividual remains symptomatic despite treatment with an anti-IgE antibody. In some
embodiments, prior to administration of the composition, the individual has demonstrated an
madequate response to treatment with an anti-IgE antibody. In some embodiments, prior to
adnunistration of the composition, the urticaria in the individual is tnadequatcly controlled by
treatment with an anti-IgE antibody. In some embodiments, prior to admunistration of the
composition, the urticaria in the wndividual is not adequately controlied by treatment with an
anti-IgE antibody.

[0081]  In some embodiments, the individual has relapsed after treatment with an anti-IgE
antibody. In some embodiments, relapse refers to the recurrence of hives and/or itching.
10682}  In some embodiments, the individoal has not been treated previously with an anti-Igk
antibody {e.g., an anti-igH antibody naive individual}.

10083} Tn some embodiments, the anti-Igl antibody 1s omalizumab. Omalizumabis a
humanized IgG1 anti-IgE antibody that inhibits the binding of IgE to the high-affinity Ighk
recepior (FeeRl). In some embodiments, the anti-IgE antibody comprises a heavy chain and/or
light chamn sequence as follows (SEQ 1D NOs: 125 and 126, respectively’. In some
embodiments, the anti-IgE antibody comprises a heavy chain variable domain sequence from the
heavy chain sequence of SEQ 1D NO:125 and/or a light chain vanable domain sequence from

the light chain sequence of SEQ 1D NO:126. In some embodiments, the anti-IgE antibody
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comprises 1, 2, or 3 CDRs from the heavy cham sequence of SEQ ID NG: 125 and/or 1, 2, or 3
CDRs from the light chain sequence of SEQ 1D NO:126.
Heavy chain

EVOLVESGOOGLVOQPOGSLELRCAVESGYSITROY SWNWIRQARGKGLEWVASITYBGST
NY ADSVRKGRFTISRDDSENTEYLOMNSLRAEDTAVYYCARGSHY FGHWHFAVWGQEGT
LVTVSSGPSVEPLAPSSKSTSGGTAALGCLVKDYFPEPYTIVISWNSGALTSGVHTEFRPAVL
QESGLYSLESVVTVPSSSLGTOTYICNYVNHKPENTK VK KAEPKSCORTHTCPPUPAPEL
LOGPSVELFPPKPEDTLMISRTPEVTUVVVDVEHERPEVEKFNWYVDOGVEVHNAKTEKPR
EEQYNSTYRVVEVLTVLHODWLNGKEYRKCEVANKALPAPIERTISKAKGOPREPQVYT
LPESRDELTEKNGVSLTCLVKGFY PSDIAVEWESNGOPENNY ETTHPRVLDS DGSFRFLYSKL
TYDBKSRWOQOQONVFSCSYVMHEALHNHYTOQKSLSLSPG (SEHQ 1D NO:125)

Light chain

DIGLTOSPSSLSASVOGDRRVTITCRASQSVDYDGDSYMNWY QOEPGKAPRLLIVAASYLE
SGVPSRESGSGRGTRFTLTISSLOPEDFATYYCOOQSHEDFYTFGOGTRVEIKRTVAAPSVE
IFPPSDEQLKSGTASVVULLNNFY PREAKVOWRKVDNALQSGNSQESVTEQDSKDSTYSL
SSTLTLSKADYEKHKVYACEVTHQGLSSPYVTKSENR (SEQ 1D NO:126)

18084} In some embodiments, the anti-Igl antibody 13 ligelizumab. Ligelizimab {(also known
as QGEO3T) is a humanized 1gG1 anti-IgE antibody that is thought to possess a greater affinity
for IgE than omalizumab (A, J.P. er ol (2014) Clin. Exp. Allergy 44:1371-1385). in some
embodiments, the anti-IgE antibody is an anti-IgE antibody described in U.S. Pat. No.
7,531,169, In some embodiments, the anti-IgE antibody comprises one, two, or three UDRs
from the heavy chain variable domain sequence of SEQ 1D NO:127 and/or ong, two, or three
CDRs from the light chain variable domain sequence of SEQ D NO:128. In some
embodiments, the anti-IgE antibody comprises a heavy chain variable domain comprising the
amino acid sequence of SEQ 1D NG 127 and/or a light chain variable domain comprising the
amino acid sequence of SEQ 1D NO: 128,

VH domam
QVQLVQSGAEVMKPGSSVKVSCKASGYTFSWYWLEWVRQAPGHGLEWMGEIDPGTF
TINYNEKFKARVTFTADTSTSTAYMELSSLRSEDTAVYYCARFSHFSGENYDYFDYWG
QGTLVTVSS (SEQ ID NG 127)

VL domain
EIVMTQSPATLSVSPGERATLSCRASQSIGTNIHWY QOKPGOAPRLLIYYASESISGIPA
RFSGSGSGTEFTLTISSLOSEDFAVYYCQOQSWSWPTTFGGGTKVEIK (SEQ 1D NO:128)
[B085] In some embodiments, the individual 1s resistant or refractory to treatment with Hi-

antthistamine at label dosage (e.g., an approved dosage of Hl-antthistamine, optionally indicated
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for the treatment of urticaria). In some embodiments, the individual 1s resistant or refractory o
treatment with Hl-antihistamine at single dosage. In some embodiments, the individual is

2., four-fold the

&

resistant or refractory 1o treatment with Hl-antihistanuine at four-fold dosage {e.
label or approved dosage of Hl-antthistanine, optionally indicated for the treatment of
urticaria).

A. Chronic Urticaria
{0086] Certain aspects of the present disclosure relate to individuals with chronic urticaria.
Chronic urticarias are a group of inflammatory skin diseases that are caused by the mappropriate
activation of mast cells in the skin, resulting in the appearance of hives or wheals on the skin,
tching, irntation, and in some cases angicedema.
{8687} Chronic urticarias are classified by the specific trigger of mast cell activation. In some
embodiments, the chronic urticaria is chronic cholinergic srticaria. Cholinergic urticaria is
triggered by increase in body temperature and/or sweat. In some embodiments, the chronic
urticaria is chronic dermatographic urticaria, symptomatic dermographism, or urticaria factiia.
Symptomatic dermographism or dermatographic urticaria 1s tniggered by physical abrasion of the
skin and is so named because affected individuals can trace letters or numbers in their skin (g2,
by scratching or other abrasion with an object), which then appear as letter/number-shaped
wheals on the skin. In some cmbodiments, the chronic urticania is chronic cold-induced urticana
{triggered by cold exposure of the skin). In some embodiments, the chronic urticaria is chronie
vibratory urticaria (triggered by vibration, friction, and/or repetitive stretching of the skin). In
some embodiments, the chronic urticana is chronic idiopathic urticaria or chronic spontancous
urticania. [diopathic urticana, also called spontancous urticana, 1s triggered by an unknown
cause and/or appears spontaneously.
100688}  In some embodiments, the chronic urticania is chronic autcimmune urticana {triggered
by autoimmune response). Various clinical and laboratorv tests have been proposed for
diagnosis of autoimmune urticaria. See, e.g., lonstantinou, G.N. ef al. (2013} Aljergy 68:27-36.
In some embodiments, an individual diagnosed with chronic autoimmune urticaria has
demonstrated a positive result in one or more of the following: basophil histamine relcase assay
{BHRA), basophil activation marker expression {e.g., serumn CD63 and/or CD203¢), autologous
serum skin test (ASST), and immungassay for gl autoantibodies against IgE and/or FeeR1L
10689]  In some embodiments, the individoal has chronic cholinergic, dermatographic, cold-

mduced, vibratory, autoimmune, or idiopathic urticaria. In some embodiments, the mdividual
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has been diagnosed with chronic cholinergic, dermatographic, sympiomatic dermographism,
cold-induced, vibratory, autcimmune, or idicpathic urticaria. In some embodiments, the
mdividual has or has been diagnosed with chronic cholinergic dermatographic urticaria. In some
embodiments, the individual has or has been diagnosed with chronic dermatographic urticana or
symptomatic dermographism. In some embodiments, the urticaria remains uncontrolled, or not
adequately controlled, despite treatment with Hi-antihistamineg at single or four-fold dosage.

B. Response 1o Treatment
[B0690]  In some embodiments, admimistenng to an individual as described herein {e. g, an
mdividual having chronic wrticana) an effective amount of a composition of the present
disciosure or antibody described herein that binds to human Sigiec-8 {e.g., an anti-Siglec-8
antibody} reduces one or more {(e.g., ong or more, fwo or more, three or more, four or more, ic.}
symptoms in the individual, as compared to a baseline level before administration of the
antibody.
{3091} Response to treatment in individuals with chronic urticaria can be assessed by various
methods. For example, the Urticaria Control Test (UCT) can be used to provide patient-reported
cutcomes, e.g., to treatment. UCT 18 a score for symptom control in chronic urticaria. See, e.g.,
Weller, K. er af. (2014) J. Allergy Clin. Immunol. 133:1365-1372. Other technigues or metrics
for assessing response to treatment suttable for use as described herein include, without
houtation, Urticaria Activity Score {UAS) or UAST (see www atchingforanswers. ca/docs/UAKT-
Gucstionnaire pdf); Cholinergic Urticaria Activity Score (CholUAS) or CholUAS7 (see Koch,
K.etal (2010) J Allergy Clin. Immunol. 138:1483-1483); number of symptom-free days per
week; change in quality of life score as assessed by Dermatology Life Quality Index (BLOT; see
www bad.org uk/shared/get-file ashx7id=1633&itemtype=document}), Chronic Urticaria Quality
of Life Questionnaire (CU-Q20L; see Baiarding, | e al. (2003) Allergy 60:1073-1078},
Angioedema Quality of Life Questionnaire (AE-Qol; see Weller, K. et af. (2016) Allergy
71:1203-1209), Symptomatic Dermographism Quality of Life Questionnaire (8D-QolL), or
Cholmergic Urticana Quality-of-Life Questionnaire (Cholll-QoL; see Ruft, J. er o/ (2018} Ciin.
Exp. Allergy 48:433-444); change in occurrence of angioedema (2. g., as assessed by
Angiocdema Activity Score, AAS; see moxie-
gmbh de/media/pdf/ass scoringtemplate_moxie pdf); change in namber of hives; change in
Hive Severity Score {HSS); change in itch severity; change 1 Hch Severity Scorg (185); change

m physician assessment; change in trigger threshold; rates of complete response (CR), partial
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response (PR}, and non-response {NR}; changes in serum tryptase, serum gosinophils, total
serum IgE, senim basophils, and/or serum eosinophil cationic protein; and rates of relapse,
rebound, or sustained treatment cffects. Trigger threshold and changes thereto can be assessed
by, for example and without limitation, Pulse Controlled Ergometry Test (PCE; see Altrichter, S.
et al (2014} J Dermatol Sci. 75:88-93), FricTest®{see moxie-gmbh de/media/pdf/irictest-
mstroctions-for-use pdf), or TempTest® {see skinobs.com/mews/en/suppliers/instrumentation-
en/temptest-by-ck-to-determine-cold-and-heat-contact-urticaria/) . UAS score can be broken
down further into Hive Severity Score (HSS) and ftch Severity Score (ISS), with cach being
guantified on a scale from 0 {none} to 3 (intense/severe}. Weekly HS87 and 1S57 scores can be
calculated by summing the average respective HSS or 158 scores of the preceding 7 days.
{8692} In some embodiments, self-assessed disease activity {e.g., as assessed by any of the
exemplary metrics deseribed supra) in an individual 1s reduced as compared to a baseline level
before administration of the composition. In some embodiments, sclf-assessed discase activity
is assessed by one or more of the following metrics: UCT, UAS7T, and CholUAS7.

[B093]  In some embodiments, an individual has demonstrated a UCT score of less than 12
before administration of a composition or antibody of the present disclosure. For example, in
some embodiments, an individual has a UCT score of 12 orless, 11 or less, 10 or fess, 9 or less,
Rorless, 7orless, 6 orless, 5 orless, 4 or less, 3 orless, 2 or less, or 1 before adnunistration of
a composition or antibody of the present disclosure. In some embodiments, an individual has a
ULT score of 12 or above {e.g., 12 or above, 13 orabove, 14 orabove, 15 or above, or 16} after
administration of a composition or antibody of the present disclosure, e.g., at 4, 5, 6,7, 8, 9, 10,
1L or §2 weeks after treatment. In some embodiments, an individual has a UCT score of 12 or
fess, 11 orless, 10 orless, Sorless, B orless, 7 orless, 6 orless, 5 orless, 4 orless, 3 orless, 2
or less, or 1 before administration of a composition or antibody of the present disclosure, and has
a UCT score of 10 or above., 11 or above, 12 or above, 13 or above, 14 or above, 15 or above, or
16 after administration of a composition or antibody of the present disciosure (e, at 4, 5, 6,7,
8,9, 10, 11, or 12 weeks after treatment), including all possible pairwise combinations thereof
wherein the UCT score is higher after treatment than before treatment. For example, in some
embodiments, treatment with a composition or antibody of the present disclosure increases UCT
score of an individual by at least 1, at least 2, at least 3, at least 4, at least 5, at least 6, at least 7,
at least 8, at least 9, at least 10, atleast 11, atleast 12, 0or 13 ¢(eg.,at4. 5, 6,7, 8,9, 10, 11, or 12

weeks after treatment), as compared to the UCT score of the individual before treatment. In
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some embodiments, treatment with a composition or antibody of the present disclosure increases
UCT score of an individual by at least 30%, at least 35%, at least 40%, at least 45%, atleast
50%, at least 55%, at least 60%. at least 659, at least 70%, at lcast 75%, at lcast 80%, at least
85%, oratleast 90% {e.g., at 4, 5,6,7. 8,9, 10, 11, or 12 weeks after treatment), as compared to
the UCT score of the individual before treatment. In some embodiments, treatment with a
composition or antibody of the present disclosure increases UCT score of an individual by at
least 100%, at least 200%, at least 300%, or at least 400% (e.g., at week 22 of {reatment}, as
compared to the UCT score of the mdividual before treatment. In some embodiments, the
mdividual has a UCT seore of 4 or less or about 3 before administration of a composition or
antibody of the present disclosure, and has a UCT score of 14 or above after administration of a
composition or antibody of the present disclosure {e.g., at week 22 of treatment). In some
embodiments, the individual has a UCT score of 6 or less or about 5 before administration of a
composition or antibody of the present disclosure, and has a UCT score of 12 or above after
administration of a composition or antibody of the present disclosure {e.g., at week 22 of
treatment). In some embodiments, the individual has a UCT score of about 6 before
administration of a composttion or antibody of the present disclosure, and has a UCT score of 9
or above after adounistration of a composition or antibody of the present disclosure {e.g., at
week 22 of treatment).

{8694} In some embodiments, an individual has demonstrated a UAS7 score of greater than 16
before administration of a composition or antibody of the present disclosure. For example. in
some embodiments, an individual has a UAS7 score of 16 or more, 17 or more, 18 or more, 19
or more, 20 or more, 21 or more, 22 or more, 23 or more, 24 or more, 25 or more, 26 or more, 27
or more, 28 or more, 29 or more, or 30 or more before administration of a composition or
antibody of the present disclosure. In some embodiments, an mdividual has a UAS7 score of 16
or less, 15 orless, 14 orless, 13 orless, 12 or less, 11 orless, 10 or less, 9 or less, 8 or less, 7 or
fess, 6 or less, 5 or less, 4 or less, 3 or less, or 2 or less afier admunistration of a composition or
antibody of the present disclosure, g, at 4, 5,6, 7, 8,9, 10, 11, or 12 weeks after treatment. In
some embodiments, an individual has a UAS7 score of 16 or more, 17 or more, 18 or more, 19
or more, 20 or more, 21 or more, 22 or more, 23 or more, 24 or more, 25 or more, 26 or more, 27
or more, 28 or more, 29 or more, or 30 or more before administration of a composition or
antibody of the present disclosure, and has a UAS7 score of 16 orless, 15 or less, 14 or less, 13

orless, 12 orless, 11 orless, 10 orless, 9 or less, 8 or less, 7 or less, 6 or less, 5 or fess, 4 or fess,
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3 orless, or 2 or less after administration of a composition or antibody of the present disclosure
{eg.at4,5, 6,7, 8,9, 10, 11, or 12 weeks afier treatment), includimg all possible pairwise
combinations thereof wherein the UAST score s higher before treatment than after freatment.
For example, in some embodiments, treatment with a composition or antibody of the present
disclosure decreases UAST score of an individual by at feast 1, at least 2, at least 3, at least 4, at
lcast 5, at least 6, at least 7, at least 8, at least 9. atlcast 10, atleast 11, atleast 12, atlcast 13, at
least 14, at least 15, at least 16, at least 17, at least 18, at least 19, at least 20, at least 21, at least
22, at least 23, at least 24, at least 25, at least 26, at least 27, at least 28, at least 29, at least 30, at
least 31, at least 32, atleast 33, atfeast 34, or 35 (e.g. at 4,5, 6,7, 8,9, 10, 11, or 12 weeks after
treatment), as compared to the UAST score of the individual before treatment. In some
embodiments, treatment with a composition or antibody of the present disclosure decreases
UAST score of an individual by at least 30%, at least 35%, at least 40%, at least 45%, at least
50%, at least 55%, at least 60%, at lcast 63%, at least 70%. at least 75%, at least 80%, at least
85%, or atleast 90% {e.g., at 4, 5,6, 7, 8,9, 10, 11, or 12 wecks after treatment), as compared to
the UAST score of the individual before treatment. In some embodiments, treatment with a
composition or antibody of the present disclosure decreases UAST score of an individual by at
least 75% {e.g., at week 22 of treatment), as compared to the UAST score of the mdividual
before treatment. In some embodiments, treatment with a composition or antibody of the
present disclosure decreases UAST score of an mdividual by 10 or greater, as compared to the
UAST score of the individual before treatment. For an exemplary description of the UAS
metric, see, e.2., Mathias, 8.0 ef ol (2012) Ann. Allerzy Asthma Immunol. 168:20-24. In some
embodiments, an individual has a UAST score of 17 or more or about 18 before administration
of a composition or antibody of the present disclosure, and has a UAS7T score of 4 or less after
administration of a composition or antibody of the present disclosure {e.g., at week 22 of
treatment).

{8693} In some embodiments, a compiete response refers to a UCT score of 12-16 and change
of 3 or greater from baseling. In some embodiments, a partial response refers to a change in
UCT score of 3 or greater from baseline. In some embodiments, no response refers to a change
m UCT score of less than 3 from baseline. In some embodiments, treatment with a composition
or antibody of the present disclosure results 1n a complete response rate greater than 80%, 85%,
or 90%, e.g., in anti-igE antibody {e.g., XOLAIR®, also known as omalizumab)-naive

mdividuals with chronic spontancous urticaria. In some embodiments, treatment with a
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composition or antibody of the present disclosure results in a response rate greater than 80%,
85%, or 90%, e.g., in anti-Igk antibody {e.g., XOLAIR®, also known as omalizomab}-naive
mdividuals with chronic spontancous urticaria. In some embodiments, treatment with a
composition or antibody of the present disclosure results 1n a complete response rate greater than
80%, e.g., in individuals with cholinergic urticaria. In some embodiments, treatment with a
composition or antibody of the present disclosure results in a response rate greater than 80%,

e.g. . i mdividuals with cholinergic urticaria. In some embodiments, treatioent with a
composition or antibody of the present disclosure results in a response rate of at least 70%, e.g.,
mn individuals with symptomatic dermographism.  In some embodiments, treatment with a
composition or antibody of the present disclosure results in a response rate greater than 50%,
e.g., in mdividuals with anti-IgE antibody (e.g., XOLAIR®, also known as omalizamab)-
refractory, chronic spontancous urticaria {e.g., in individuals with chronic spontancous urticana
wherein the individual has demonstrated an inadequate response to treatment with an anti-igE
antihody or the chronic urticaria is inadequately controlled by treatment with an anti-IgE
antibody).

[8096]  In some embodiments, treatment with a composition or antibody of the present
disciosure resulis 1o an HSS and/or ISS score of & in an mdividual with an HSS and/or IS5 score
of 1-3 prior to treatment. In some embodiments, treatment with a composition or antibody of the
present disclosure results in a redoction in trigger threshold in an individual. For example, in
some embodiments, treatment with a composition or antibody of the present disclosure results in
anegative FricTest® result in an individual with a positive FricTest® prior o freatment. in
some embodiments, treatment with a composition or antibody of the present disclosure results in
anegative PCE test resalt in an individual with a positive PCE test prior to treatment.

10697)  In some embodiments, self-assessed quality-of-life score {e.g2., as assessed by any of
the exemplary metrics described supra) in an individual is improved as compared to a bascline
level before administration of the composition. In some embodiments, self-assessed quality-of-
hife score 1s assessed by one or more of the following metnics: DLOIL CU-Q20L, AE-QoL, SD-
Qol., and CholU-Qol.

[B098]  In some embodiments, an mdividual has demonstrated a DLOQT score of greater than 10
before administration of a composition or antibody of the present disclosure. For example, in
some embodiments, an individual has a DLQI score of 10 or more, 11 or more, 12 or more, 13 or

more, 14 or more, 15 or more, 16 or more, 17 or more, 18 or more, 19 or more, 20 or more, 21 or
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more, 22 or more, 23 or more, 24 or more, or 25 or more before adnmunistration of a composition
or antibody of the present disclosure. In some embodiments, an individual has a DLOQI score of
10 orless, 9 orless, 8 orless, 7 orless, 6 orless, 5 or less, 4 or less, 3 or less, or 2 or less after
administration of a composition or antibody of the present disclosure, e.g., at 4, 5,6, 7, 8§, 9, 19,
11, or 12 weeks after treatment. In some embodiments, an individual has a BLOI score of 10 or
more, 11 or more, 12 or more, 13 or more, 14 or more, 15 or more, 16 or more, 17 or more, 18 or
more, 19 or more, 20 or more, 21 or more, 22 or more, 23 or more, 24 or more, or 25 or more
before administration of a composition or antibody of the present disclosure, and has a DLQI
score of 10 or fess, 9 or less, 8 or less, 7 or less, 6 or foss, 5 orless, 4 or less, 3 or less, or 2 or
less after adnunistration of a composition or antibody of the present disclosure {e.g.. at 4, 5,6, 7,
8,9, 10, 11, or 17 weeks after treatment), including all possible pairwise combinations thereof
wherein the BLQOI score is higher before treatment than after treatment. For example, in some
embodiments, treatment with a composition or antibody of the present disclosure decreases
DLGI score of anindividual by at least 1, at least 2, at least 3, at least 4, at least 5, at least 6, at
cast 7, at least 8, at least 9, at least 10, atleast 11, at least 12, at least 13, at least 14, at least 15,
at least 16, atlgast 17, at least 18, at least 19, or at least 20 (e.g., at 4, 5, 6,7, 8,9, 10, 11, or 12
weeks after treatment), as compared to the DL score of the mdividual before treatment. In
some embodiments, treatment with a composition or antibody of the present disclosure decreases
DLQI score of an individual by at least 30%, at least 35%, at least 40%, at least 45%, at least
50%, at least 55%, at least 60%, at least 65%, at least 70%. at least 75%, at least 80%, at least
85%, or atleast 90% {e.g., at 4, 5,6, 7, 8,9, 10, 11, or 12 wecks after treatment), as compared to
the DLQI score of the individual before treatment.

{86991 In some embodiments, an individual has demonstrated a CU-Q20L score of greater
than 0.60, greater than 0.65, greater than 0.70, greater than 0.75, greater than 0 80, greater than
0.85, or greater than (.90 before administration of a composition or antibody of the present
disclosure. In some embodiments, an mdividual has a CU-(Q20L score of 0.60 or less, 0.55 or
less, 0.50 orless, 0.45 orless, 0.40 or less, 0.35 orless, 0.30 or less, 0.25 or less, or 0.20 or less
after administration of a composition or antibody of the present disclosure, e.g., at 4. 5, 6,7, 8. 9,
18, 11, or 12 weeks after treatment. In some embodiments, an mdividual has a CU-Q20L score
of greater than 0.50, greater than 0.35, greater than 0.60, greater than 0.65, greater than 0.70,
greater than 0.75, greater than 0.80, greater than 0.85, or greater than §.90 before administration

of a composition or antibody of the present disclosure, and has a CU-(QZ0oL. score of 0.60 or less,
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.55 or less, 6.50 or less, 0.45 or less, 0.40 or less, 0.35 or fess, 8.30 or less, 0.23 or less, or 0.20
or less after adounistration of a composition or antibody of the present disclosurg (e g, at 4, 5, 6,
7,8,9, 10, 11, or 12 weeks after treatment), mecluding all possible pairwise combinations thereof
wherein the CU-Q2oL score 1s higher before treatment than affer treatment. For example, in
some embodiments, treatment with a composition or antibody of the present disclosure decreases
CU-Q20L. score of an mdividual by at least .05, at least 10, at least .15, at least 20, at least .25,
at Jeast .30, at least .35, at least 40, atleast 0.45, oratleast 50{e.g.,at4,5,6,7, 8,9, 10, 11, or
12 weeks after treatment), as compared to the CU-Q20L score of the individual before treatment.
In some embodiments, treatment with a composition or antibody of the present disclosure

%o, at least 40%, at least

decreases CU-Q20L score of an individual by at least 30%. at least 35
45%, atlcast 50%, at lcast 55%, at least 60%, at least 63%, at least 70%, at least 75%, at least
80%, at least 85%, or at least 90% (e.g., at 4, 5,6, 7. 8, 8, 10, 11, or 12 weeks after treatment), as
compared to the CU-Q20L score of the mdividual before treatment.

{3106} In some embodiments, treatment with a composition or antibody of the present
disclosure leads to a reduction in one or more of! occurrence of angioedema, number of hives,
and itch severity, e.g., as compared to a bascline level before administration of the composition
or antibody .

{0101}  In some embodiments, treatment with a composition or antibody of the present
disclosure leads to an increase in one or both of number of symptom-free days per week and
trigger threshold, ¢.g., as compared to a baseline level before administration of the composition
or antibody, or as compared to a suitable reference value.

[3102] In some embodiments, response to freatment with a composition or antibody of the
present disclosure is assessed by counting the number of cosinophils and/or basophils in a
sample {e.g., a serum sample) obtained from the mdividual. For cxample, in some
embodiments, number of cosinophils and/or nuwaber of basophils in a serum sample trom the
mdividual 15 reduced, ¢.g., as compared 1o a bascline level 1n a serum sample obtained from the
mdividual before adnunistration of the composition or antibody, or as compared to a suitable
reference value.

[3103]  In some embodiments, response to freatment with a composition or antibody of the
present disclosure 1s assessed by expression level of one or more genes or polypeptides in a
sample {e.g., a serum sample) obtained from the mdividual. For example, in some

embodiments, trvptase, cosinophil cationic protein, and/or total IgE in a sample (¢.g., a scrum
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sampie) from the individual 1s reduced, . 2., as compared to a baseline level m a serum sample
obtamed from the individual before admimistration of the composition or antibody, or as
compared to a suitable reference value.
18184 In some embodiments, administration of a composition or antibody of the present
disclosure results in a sustained response to treatment. In some embodiments, administration of
a composition or antibody of the present disclosure reselts in a complete response to treatment
{c.g., after cessation of treatment, or afier a simgle dose of the antibody or composition).
{3105} The terms “baseline” or “baseline value” used interchangeably herein can referto a
measurement or characterization of a symptom before the administration of the therapy {e.g., an
anti-Siglec-8 antibody) or at the beginning of administration of the therapy. The baseline value
can be compared to a reference value m order to deternune the reduction or improvement of a
symptom of chronic urticaria contemplated herein. A reference value and/or baselme value can
be obtained from one individual, from two different individuals or from a group of individuals
{e.g., a group of two, three, four, five or more individuals).
[3106] The terms “reference” or “reference value” used interchangeably herem can referto a
measurement or charactenization of a value or symptom 1n an individual without chronic
urticania {or in a group of such individuals). A “reference value” can be an absolute value; a
relative value; a value that has an upper and/or lower limit; a range of values; an average value;
a median value; a mean value; or a value as compared to a baseline value, Similarty, a “baseline
value” can be an absolute value; a relative value; a value that has an upper and/or lower limit; a
range of values; an average value; a median value; a mean value; or a value as comparcd to a
reference value. A reference value can be obtained from one individual, from two different
mdividuals or from a group of mdividuals {e.g., a group of two, three, four, five or more
mdividuals}. In some embodiments, a reference value refers to a standard or benchmark valae in
the field. In some embodiments, a reference value refers to a value calculated de novo from one
or more mdividuals (e.g., without chronic urticaria).

C. Administration
{3107} For the prevention or treatment of discase, the appropriate dosage of an active agent,
will depend on the type of disease 1o be treated, as defined above, the severity and course of the
disease, whether the agent is administered for preventive or therapeutic purposes, previous
therapy, the individeal's clinical history and response to the agent, and the discretion of the

attending phvsician. The agent is suitably administered to the individual at one time or overa
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series of treatments. In some embodiments, an interval between admuustrations of an anti-
Siglec-8 antibody {e.g., an antibody that binds to human Siglec-8} described herein is about one
month or longer. In some embodiments, the interval between adnunistrations is about 1 month,
about two months, about three months, about four months, about five months, about six months
or longer. As used herein, an interval between administrations refers to the time period between
one administration of the antibody and the next administration of the antibody. As used herein,
an interval of about one month includes four weeks. Accordingly, in some embodiments, the
mierval between adnunistrations s about four weeks, about five weeks, about six weeks, about
seven weeks, about eight weeks, about nine weeks, about ten weeks, about eleven weeks, about
twelve weeks, about sixteen weeks, about twenty weeks, about twenty four weeks, or longer. In
some cmbodiments, the treatment includes multiple administrations of the antibody, wheremn the
mterval between administrations may vary. For example, the mnterval between the first
administration and the second administration is about one month, and the intervals between the
subsequent administrations are about throe months. In some embodiments, the nterval between
the first admustration and the second administration is about one month, the interval between
the second admimstration and the third admmistration 1s about two months, and the intervals
between the subsequent administrations are about three months. In some embodiments, an anti-
Siglec-8 antibody described hercin (2. g., an antibody that binds to human Siglec-8) s
administered at a flat dose. In some embodiments, an anti-Siglee-8 antibody described herein
{e.g., an antibody that binds to human Siglec-8) is administered to an mndividual at a dosage from
about 0.1 mg to about 1800 mg per dose. In some embodiments, the anti-Siglec-8 antibody (e.g.,
an antibody that binds to human Siglec-8) is administered to an mdividual at a dosage of about
any of 0.1 mg, 0.5 mg, 1 mg, 5 mg, 10 mg, 20 mg, 30 mg, 40 mg, 30 mg, 60 mg, 70 mg, 80 mg,
SO mg, 100 mg, 150 mg, 200 mg, 2530 mg. 300 mg, 350 mg, 400 mg, 450 mg, 300 mg, 550 mg,
600 mg, 650 mg, 700 mg, 750 mg, 800 mg, 830 mg, 900 mg, 950 mg, 1000 mg, 1100 mg, 1200
mg, 1300 mg, 1400 mg, 15300 mg, 1600 mg, 1700 mg, and 1800 mg per dose. In some
embodiments, an anti-Siglec-8 antibody described herein {e.2., an antibody that binds to human
Siglec-8) is administered to an individual at a dosage from about 150 mg to about 450 mg per
dose. In some embodiments, the anti-Siglec-8 antibody {e.£., an antibody that binds to human
Siglec-8) 1s adminmistered to an individual af a dosage of about any of 150 mg, 200 mg, 250 mg,
300 mg, 350 mg, 400 mg, and 450 mg per dose. In some embodiments, an anti-Siglec-8 antibody

described herein {e. 2., an antibody that binds to human Siglec-8) is administered to an individual
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at a dosage from about 0.1 mg/kg to about 20 mg/kg per dose. In some embodiments, an anti-
Siglec-8 antibody described herein {e.g., an antibody that binds to human Siglec-8) s
administered to an individual at a dosage from about 0.01 mg/kg to about 10 mg/kg per dose. In
some embodiments, an anti-Siglec-8 antibody described herein {(e.g., an antibody that binds to
human Siglec-8) is administered to an individual at a dosage from about 0.1 mg/kg to about 10
mg/kg, about 1.0 mg/kg to about 10 mg/ke, or about 0 3mg/ke to about 1.0 mg/kg. In some
crbodiments, an anti-Siglec-8 antibody described herein is administered to an individual at a
dosage of about any of 0.1 mg/kg, 03mg/kg, 0.4mg/ke, 0.5 mg/kg, 0.6mgiksg, 0. Tmg/ke,
0.8mg/kg, 0.9mg/ke, 1. 0mghke, 1.5 mgrke, 2.0mg/ke, 2.5 mghke, 3.0mghke, 3.5 mgkg, 4.0
mg/ke, 4.5 mg/ke, 5.0 me/ke, 5.5 me/ke, 6.0 mg/ke, 6.5 mg/ke, 7.0 me/kg, 7.5 mg/kg, 8.6
mg/keg, 8.5 mg/ke, 9.0 mg/ke, 9.5 mg/ke, or 10.0 mg/kg. Any of the dosing frequency describe
above may be used. Any dosing frequency described above may be used in the methods or uses
of the compositions descnbed herein. Efficacy of treatment with an antibody described hersin
{e.g., an antibody that binds to human Siglec-8) can be assessed using any of the methodologies
or assays described herein at intervals ranging between every week and every three months. In
some embodiments, efficacy of treatment {(¢.g., redaction or maprovement of one or more
symptoms} is assessed about every one month, about every two months, about every three
months, about every four months, about every five months, about ¢very six nonths or longer
after administration of an antibody that binds to human Siglec-8. In some embodiments, efficacy
of treatment {e.g., reduction or improvement of one or more symptoms) is assessed about every
one week, about every two weeks, about every three weeks, about every four weeks, about every
five weeks, about every six weeks, about everv seven weeks, about every gight weeks, about
gvery mine weeks, about every ten weeks, about every eleven weeks, about every twelve weeks,
about every sixteen waeks, about every twenty weeks, about every twenty four weeks, or longer,
{0108} o some embodiments, an anti-Siglec-8 antibody described herein {e.g., an antibody
that binds to human Siglec-8) is administered to an individual (e.g., bv mtravenous infusion) at
one or more doses comprising between about 0.1 mg/kg and about 4.0 mg/kg of the antibody. In
some embodiments, the antibody s administered to an individual by intravenous infusion at one
or more doses compnising between about 0.3 mg/dke and about 3.0 mg/kg of the antibody, e.g., at
about 0.3 mg/kg antibody, about 0.5 mg/kg antibody, about 1.0 mg/kg antibody, about 1.5 mg/kg
antibody, about 2.0 mg/kg antibody, about 2.5 mg/kg antibody, or about 3.0 mg/kg antibody. In

some embodiments, the antibody 1s administered to the individual (e.2.. by intravenous infusion)
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m two or more doses {(e.g., comprising between about 0.3 mg/kg and about 3.0 mg/kg of the
antibody) at an interval of about 28 days. In some embodiments, the antibody is administered to
the mdividual {e.g., by intravenous infusion} monthly in two or more doses (e. 2., comprising
between about 0.3 mg/kg and about 3.0 mg/kg of the antibody). Tn some embodiments, the
antibody is administered to the mdividual {e. g, by intravenous infusion} in two or more doses
{e.g., comprising between about 0.3 mg/kg and about 3.0 mg/kg of the antibody) at an interval of
about 4 weeks. In some embodiments, the antibody is administered to the individual {e.g., by
miravenous mfusion) 1 two or more doses {e.2., comprising between about 0.3 mg/kg and about
3.0 mg/kg of the antibody} monthly. In some embodiments, the antibody is administered to the
mdividual {e.g., by intravenous infusion) according to the following schedule: Pay 1, Day 29,
Day 57, Day 85, Day 113, and Day 141. In some embodiments, the antibody 1s adminstered to
the individual by intravenous infusion at a first dose comprisimg about 0.3 mg/kg of the
antibody, a second dose comprising about 1.0 mg/kg of the antibody, a third dose comprising
about 1.0 mg/kg of the antibody, a fourth dose comprising about 1.0 mg/kg to about 3.0 mg/kg
of the antibody, a fifth dose comprising about 1.0 mg/kg to about 3.0 mg/ks of the antibody, and
a sixth dose comprising about 1.0 mg/kg to about 3.0 mg/kg of the antibody. In some
embodiments, the antibody is administered to the individual by intravenous infusion at a first
dose comprising about 0.3 mg/kg of the antibody, a seccond dose compnsing about 1.0 mg/kg of
the antibody, a third dose comprising about 1.0 mg/kg of the antibody, a fourth dose comprising
about 1.0 mg/kg or about 3.0 mg/ke of the antibody, a fifth dose comprising about 1.0 mg/kg or
about 3.0 mg/kg of the antibody, and a sixth dose comprising about 1.0 mg/kg or about 3.0
mg/kg of the antibody. In some embodiments, the antibody 18 adnunistered to the individual by
mtravenous infusion at a first dose comprising about 0.3 mg/kg of the antibody, a second dose
comprising about 1.0 mg/kg of the antibody, a third dose compnsing about 1.0 me/ky of the
antibody, a fourth dose comprising about 1.0 mg/ke of the antibody, a fifth dose comprising
about 1.0 mg/kg of the antibody, and a sixth dose comprising about 1.0 mg/kg of the antibody.
In some embodiments, the antibody is administered o the individual by mtravenous infusion
according to the folowing schedule: about 0.3 mg/kg of the antibody on Dav 1, about 1.0 mg/kg
of the antibody on Pay 29, about 1.0 mg/kg of the antibody on Day 37, about 1.0 mg/kg or about
3.0 mg/kg of the antibody on Dhay 85, about 1.0 mg/kg or about 3.0 mg/kg of the antibody on
Day 113, and about 1.0 mg/kg or about 3.0 mg/kg of the antibody on Day 141, In some

embodiments, the dose given at Day 85, 113, or 141 is selected based on the following: 1.0
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mg/kg antibody if the individual has expernienced symptom improvement and/or a UCT score of
> 12, or 3.0 mg/kg antibody if the mndividual has a UCT score of < 12,

{0109}  Antibodies described herein that bind to human Siglec-8 can be used either alone or in
combination with other agents 1n the methods described herein. For instance, an antibody that
binds to a human Siglec-8 may be co-adnmunistered with one or more {e.g., one or more, two or
more, three or more, four or morg, efc.) additional therapeutic agents for treating and/or
preventing chronic urticaria. Therapeutic agents conteroplated herein inchude, but are not limited
to, H-2 receptor antagonists, H1-antihistanmines, HZ-antihistamines, anti-IgE antibodies {e.g.,
omalizumab), corticosteroids, doxepin, leukotriene receptor antagonists {LTRAs), cyclosporine,
and tacrolimus. Although the antibodies of the present disclosure may find use, e.g., i treating
mdividuals that are resistant or refractory to {or have relapsed after treatment with) Hi-
antihistamines and/or anti-IgE antibodies {¢.g., omalizemab}, Hl-antthistamine and/or anti-IgB
antibody treatment mayv in some cases be used in combination with an antibody of the present
disclosure, even if freatment with Hl-antthistamines and/or anti-igFE antibodics in the absence of
anti-Siglec-8 antibody is sub-optimally effective.

{31106}  Such combination therapies noted above encompass combined administration (where
two or more therapeutic agents are included 1o the same or separate formulations), and separate
adnunistration, in which case, adnunistration of the antibodyv of the present disclosure can occur
prior to, simultancously, and/or following, administration of the one or more additional
therapeutic agents. In some embodiments, administration of an anti-Siglec-8 antibody described
herein and adnunistration of one or more additional therapeutic agents occur within about one
month, about two months, about three months, about four months, about five months or about
six months of cach other. In some embodiments, admimnistration of an anti-Siglec-8 antibody
described herein and administration of one or more additional therapeutic agents ocour within
about one wecek, about two wecks or about three weeks of cach other. In some embodiments,
adnunistration of an anti-Siglec-8 antibody described herein and admnistration of one or more
additional therapeutic agents occar within about one day, about two days, about three days,
about four davs, about five days, or about six days of each other.

{8111}  Ant-Siglecs antibodies and/or one or more additional therapeutic agents may be
administered via any suitable route of admimstration known 1n the art, including, without
fmitation, by oral administration, sublingual admimistration, buccal admunistration, topical

admunistration, rectal administration, via inhalation, transdermal administration, subcutancous
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mjection, intradermal injection, intravenous (IV) injection, intra-arterial injection, mntramuscular
mjection, mtracardiac injection, intracssecus injoction, intraperitoneal injection, transmucosal
administration, vaginal administration, mtravitreal administration, intra-articular administration,
peri-articular administration, local admmistration, epicutancous admimistration, or any
combinations thereof.

D. Antibodies
{6112} Certain aspects of the present disclosure provide isolated antibodics that bind to a
human Siglec-8 {e.g., an agonist antibody that binds to human Siglec-8). In some embodiments,
an anti-Siglec-8 antibody described herein has one or more of the following charactenistica: (1)
binds a human Siglec-8; (2) binds to an extracchular domain of a human Siglec-8; (3) binds a
human Siglec-8 with a higher affinity than mouse antibody 2E2 and/or mouse antibody 2C4; (4)
binds a human Siglec-8 with a higher avidity than mouse antibody 2E2 and/or mouse antibody
2C4; (53 has a Ty of about 70°C-72°C or higher in a thermal shift assay; (6) has a reduced degree
of fucosylation or is non-fucosylated; (7} binds a buman Siglec-8 expressed on cosmophils and
mduces apoptosis of cosinophils; (8) binds a human Siglec-8 expressed on mast cells and
depletes or reduces the nuomber of mast cells; (9) binds a human Siglec-8 expressed on mast cells
and inhibits FeeRI-dependent activities of mast cells {e.g., histamine release, PG refease, Ca®*
flux, and/or B~hexosaminidase release, etc.); {10} has been engincered to tmprove ADCC
activity; (11) binds a human Siglec-8 expressed on mast cells and kills mast cells by ADCC
activity {(in vitro, and/or in vive), (12} binds to Siglec-8 of a human and a non-human primate;
{13) binds to Domain 1, Domain 2, and/or Domain 3 of human Siglec-8, or binds a Siglec-8
polypeptide comprising Domain 1, Domam 2, and/or Domain 3 of human Siglec-8 (c.g., fusion
proteins described herein); and (14) depletes activated cosinophils with an ECse less than the
ECso of mouse antibody 2E2 or 2C4. Any of the antibodies described in U8, Pat. No. 9,546 215
and/or WO2015089117 may find usc in the methods, compositions, and kits provided heren.
[8113] In one aspect, the present disclosure provides antibodies that bind to a human Siglec-8.
In some embodiments, the human Siglec-8 comprises an amino acid sequence of SEQ 1D
NO:72. In some embodiments, the human Siglec-8 comprises an amino acid sequence of SEQ
1D NG:73. In some embodiments, an antibody descrnibed herein binds to a human Siglec-8
expressed on mast cells and depletes or redoces the number of mast cclls. In some embodiments,
an antibody described herein binds to a human Siglec-8 expressed on mast cells and inhibits

mast cell-mediated activity.
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{3114} In one aspect, the mvention provides antibodies that bind to a human Siglec-8. In some
embodiments, the human Siglec-8 comprises an amino acid sequence of SEQ ID NG72. In
some cmbodiments, the buman Siglec-8 comprises an amino acid sequence of SEQ 1D NG:73.
In some embodiments, the antibody described herein binds to an epitope in Domain 1 of human
Siglec-§, wherein Domain 1 comprises the amino acid sequence of SEQ 1D NO: 112, In some
embodiments, the antibody described herein binds to an epitope in Domain 2 of human Siglec-8,
wherein Domain 2 comprses the amino acid sequence of SEQ 1D NO: 113, To some
embodiments, the antibody described heremn binds to an epitope 1n Domain 3 of human Siglec-8,
wheretn Domain 3 comprises the amino acid sequence of SEQ ID NOG: 114, In some
embodiments, the antibody described herein binds to a fusion protein comprising the amino acid
of SEQ 1D NO:116 but not 1o a fusion protein comprising the amino acid of SEQ ID NG: 115 In
some embodiments, the antibody described herein binds to a fusion protein comprising the
aming acid of SEQ D NG:117 but not to a fusion protein comprising the amino acid of SEQ D
NO:115. In some embodiments, the antibody described herein binds to a fusion protein
coraprising the ammo acid of SEQ ID NO:117 but not to a fusion protein comprismg the amino
acid of SEQ ID NO:116. In some embodiments, the antibody described hercin binds to a lingar
epitope i the extracellular domain of human Siglec-8. In some embodiments, the antibody
described berein binds 1o a conformational epitope in the extraceliuiar domain of buman Siglec-
8. In some embodiments, an antibody described herein binds to a human Siglec-8 expressed on
eosinophils and nduces apoptosis of eosinophils. In some embodiments, an antibody described
herein binds to a human Siglec-8 expressed on mast cells and depletes mast cells. In some
embodiments, an antibody described herem binds to a human Siglec-8 expressed on mast cells
and inhibits mast cell-mediated activity.  In some embodiments, an antibody described herein
binds {0 a human Siglec-8 expressed on mast cells and kills mast cells by ADCC activity. In
some cmbodiments, an antibody described herein depletes mast cells and inhibits mast cell
activation. In some embodiments, an antibody herein depletes activated cosinophils and inhibits
mast cell activation. In some embodiments, an antibody herein {e.g., a non-fucosylated anti-
Siglec-8 antibody) depletes blood cosinophils and inhibits mast cell activation. In some
embodiments, an antibody herein {e.g., a non-fucosvlated anti-Siglec-8 antibody) depletes
gosingphils from the peripheral blood and inhibits mast cell activation.

{0115}  Provided herein is an isclated anti-Siglec-8 antibody that binds to human Siglec-% and

non-buman primate Siglec-8. Identification of antibodics with primate cross-reactivity would be
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useful for prechnical testing of anti-Siglec-8 antibodies in non-human primates. In one aspect,
the invention provides antibodies that bind to a non-buman primate Siglec-8. In one aspect, the
mvention provides antibodies that bind to a buman Siglec-8 and a non-human primate Siglec-8.
In some embodiments, the non~-human primate Siglec-8 comprises an amino acid sequence of
SEQ ID NG: 118 or a portion thergof. In some embodiments, the non-human primate Siglec-8
compnses an amino acid sequence of SEQ ID NG 119 or a portion thereof. In some
crbodiments, the non-human primate is a baboon {(e.g., Papio Arnubis}. In some embodiments,
the antibody that binds to a human Siglec-8 and a non-human primate Siglec-8, binds to an
epitope in Bomain 1 of buman Siglec-8. In a further embodiment, Bomain 1 of haman Siglec-8
comprises the amino acid sequence of SEQ ID NG 112, In some embodiments, the antibody
that binds to a human Siglec-8 and a non-human primate Siglec-8, binds o an epitope 1n Domam
3 of human Siglec-8. In a further embodiment, Domain 3 of human Siglec-8 comprises the
amino acid sequence of SEQ 1D NG 114, In some embodiments, the antibody that binds to a
buman Siglec-8 and a non-human primate Siglec-8 is a humanized antibody, a chimeric
antibody, or a human antibody. In some embodiments, the antibody that binds to a human
Siglee-8 and a non-human primate Siglec-8 is a murine antibody. In some embodiments, the
antibody that binds to a human Siglec-8 and a non-human primate Siglec-8 is a human IgGl
antibody.

{8116 In one aspect, an anti-Siglec-8 antibody described herein is a monoclonal antibody. In
ong aspect, an anti-Siglec-8 antibody described herein is an antibody fragment (including
antigen-binding fragment), e.g., a Fab, Fab'-5H, Fv, scFv, or (Fab"): fragment. in one aspect, an
anfi-Siglec-8 antibody described herein comprises an antibody fragment (including antigen-
binding fragment), e.g., a Fab, Fab'-SH, Fv, scFv, or (Fab'y: fragment. In one aspect, an anti-
Siglec-8 antibody described herein i a chimeric, humanized, or human antibody . In one aspect,
any of the anti-Siglec-8 antibodics described herein are purified.

{8117}  In one aspect, anti-Siglec-8 antibodies that compete with murine 2E2 antibody and
murine 2C4 antibody binding to Siglec-8 are provided. Anti-Siglec-8 antibodies that bind to the
same cpitope as murine 2E2 antibody and murine 2C4 antibody are also provided. Murine
antibodies to Siglec-8, 2E2 and 2C4 antibody are described in U.S. Pat. No. 8,207,303, US. Pat.
No. 8,197,811, U.S. Pat. No. 7.871,612, and U.8. Pat. No. 7,557,191

10118}  In onc aspect, anti-Siglec-8 antibodies that compete with any anti-Siglec-8 antibody

described herein {e. g, HEKA, BEKF, 1C3, 1H10, 4F11, 2C4, 2E2) for binding to Siglec-8 are
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provided. Anti-Siglec-8 antibodics that bind to the same epitope as any anti-Siglec-8 antibody
described herein {e.g., HEKA, HEKF, 1C3, 1H10, 4F11, 2C4, 2E2) are also provided.

{0119}  In one aspect of the present disclosure, polynucieotides encoding anti-Siglec-8
antibodics are provided. In certain embodiments, vectors comprising polynucleotides encoding
anti-Siglec-8 antibodies are provided. In certain embodiments, host cells comprising such
vectors are provided. In another aspect of the present disclosure, compositions comprising anti-
Siglec-8 antibodics or polvnncleotides encoding anti-Siglec-R antibodics arc provided. fn certain
embodiments, a composition of the present disclosure is a pharmaceutical formulation for the
treatment of chronic urticaria. In certain embodiments, a composition of the present disclosure is
a pharmaceutical formulation for the prevention of chronic urticaria.

10128]  Tn one aspect, provided herein 1s an anti-Siglec-8 antibody comprising 1, 2, 3,4, 5, 0r 6
of the HVR sequences of the murine antibody 204, In one aspect, provided herein is an anti-
Siglec-8 antibody comprising 1, 2, 3, 4, 3, or 6 of the HVR sequences of the munne antibody
2E2. In some embodiments, the HVR is a Kabat CDR or a Chothia CDR.

{3121}  In one aspect, provided heremn 1s an anti-Siglec-8 antibody comprising 1,2, 3,4, 5, or 6
of the HVR sequences of the murine antibody 1C3. In one aspect, provided herein is an anti-
Siglec-8 antibody comprising 1, 2, 3, 4, 5, or 6 of the HVR secquences of the murine antibody
4F11. in one aspect, provided herein 1s an anti-Siglec-8 antibody compusing 1, 2,3, 4, 5, or 6 of
the HVR sequences of the murine antibody 1H10. In some embodiments, the HVR 13 a Kabat
CDR or a Chothia CDR.

{0122} In some embodiments, the antibody described herein binds to an epitope in Domain 1
of buman Siglec-8, wherein Domain 1 comprises the amino acid sequence of SEQ ID NG:112.
In some embodiments, the antibody described herein binds to an epitope in Domain 2 of human
Siglec-8, wherein Domain 2 comprises the amino acid sequence of SEQ 1D NO:113. In some
embodiments, the antibody described herein binds to an epitope in Domain 3 of human Sigiec-8,
wherein Domam 3 comprises the amino acid sequence of SEQ ID NG:114.

[8123] Insome embodiments, the antibody described hereimn binds to a fusion protein
comprising the amino acid of SEQ 1D NO: 116 but not to a fusion protein comprising the amino
acid of SEQ ID NG:115. In some embodiments, the antibody described herein binds to a fusion
protein comprising the amino acid of SEQ ID N(G: 117 bat not to a fusion protein comprising the

amino acid of SEGQ IDNO: 115 In some embodiments, the antibody described herein binds to a
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fusion protein comprising the amino acid of SEQ 1D NOG:117 but not to a fusion protein
comprising the amine acid of SEQ ID NO: 116,

{0124} In another aspect, provided herein 1s an anti-Siglec-8 antibody comprising a heavy
chain variable region and a light chain variable region, wherein the heavy chain vanable region
comprises (1} HVR-H1 comprising the amino acid sequence of SEQ [D NG:8§, i) HVR-H2
compnsing the amino acid sequence of SEQ 1D NG:91, and (1) HYR-H3 compnising the amino
acid sequence of SEQ H) NO:94; and/or a light chain variable region comprising (1) HVR-L1
comprising the amino acid sequence of SEQ 1D NG:97, (1) HVR-L2 comprising the amino acid
sequence of SEQ 1D NO:100, and (111} HVR-L3 comprising the amino acid sequence of SEQ 1D
NGI103, In some embodiments, the antibody described herein binds to an epitope in Domain 2
of human Siglec-§, wherein Domain 2 comprises the amino acid sequence of SEQ 1D NO: 113,
{81251  In another aspect, provided herein is an anti-Siglec-8 antibody comprising a heavy
chain variable region and a light chain variable region, wherein the heavy chain variable region
corapnses (1) HVR-H1 comprising the amino acid sequence of SEQ 1D NO:89, (1) HVR-HZ
comprising the amino acid sequence of SEQ 1D NG:92, and (111) HYR-H3 comprising the amino
actd sequence of SEQ 1D NO:93; and/or a light chain vanable region comprising (1) HVR-L1
comprising the amingo acid sequence of SEQ 1D NG:98, (i) HVR-LZ comprising the amino acid
sequence of SEQ 13 NO: 101, and (1) HVR-L3 comprising the amino acid sequence of SEQ 1D
NO:104. In some embodiments, the antibody described herein binds to an epitope in Domain 3
of human Siglec-8, wherein Domain 3 comprises the aming acid sequence of SEQ 1D NG 114
In some embodiments, the antibody described herein binds to buman Siglec-8 and non-human
primate Siglec-8.

{3126}  In anocther aspect, provided herein 1s an anti-Siglec-8 antibody compnsing a heavy
chain variable region and a light chain variable region, wherein the heavy chain variable region
comprises (i) HYR-H1 comprising the amino acid sequence of SEQ 1D NG90, (1) HVE-H2
comprising the amino acid sequence of SEQ 1D NO:93, and (1) HVR-H3 compnising the amino
acid sequence of SEQ ID N(:96; and/or a light chain varniable region comprising (1) HVR-L1
comprising the amimo acid sequence of SEQ 1D NO:99, (i) HVR-L2 comprising the amino acid
sequence of SEQ 1D NO:102, and (11} HVR-L3 compnsing the amino acid sequence of SEQ 1D
NG 105, In some embodiments, the antibody described herein binds to an epitope in Domain 1

of human Siglec-8, wherein Domain 1 comprises the amino acid sequence of SEQ ID NO: 112,
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In some embodiments, the antibody described herein binds to human Siglec-8 and non-human
primate Siglec-8.

{01271 1o onc aspect, provided herein is an anti-Siglec-8 antibody comprising a heavy chain
variable region and a light chain vanable region, wherein the heavy chain vanable region
comprises (i} HVR-H1 comprising the amino acid sequence of SEQ [D NG:61, 1) HVR-H2
compnsing the amino acid sequence of SEQ 1D NG:62, and (i) HYR-H3 compnising the amino
acid sequence of SEQ H) NO:63; and/or wherein the light chain vartable region comprises (3}
HVR-L1 comprising the anuno acid sequence of SEQ ID NO:64, (1) HVR-L2 comprising the
amino acid sequence of SEQ ID NG:65, and (111) HVR-L3 comprising the amino acid sequence
of SEQ ID NQ:66.

[0128] In one aspect, provided herein is an anti-Siglec-8 antibody comprising a heavy chain
variable region and a light chain variable region, wherein the heavy cham variable region
comprises (1) HYR-H1 comprising the amine acid sequence of SEQ ID NO:61, (113 HVR-H2
corapnsing the ammo acid sequence of SEQ 1D NO:62, and (i) HYR-H3 comprising the amino
acid sequence selected from SEQ 1D NOs:67-70; and/or wherein the light chain vanable region
comprises (i) HVR-L1 comprising the amineo acid sequence of SEQ ID NO:64, iy HVR-L2
comprising the aming acid sequence of SEQ 1D NG:65, and {u1) HVR-L3 comprising the amino
acid sequence of SEQ 13 NO:66.

181281 In one aspect, provided herein 1s an anti-Siglec-8 antibody comprising a heavy chain
variable region and a light chain vanable region. wherein the heavy chain variable region
corapnses (1) HVR-H1 comprising the amino acid sequence of SEQ 1D NO:61, (1) HVR-HZ
comprising the amino acid sequence of SEQ 1D NG:62, and (111) HYR-H3 comprising the amino
actd sequence of SEQ 1D NO:63; and/or wherein the light chain variable region comprises (1)
HVR-L1 comprising the amino acid sequence of SEQ 1D NG:64, (1) HVR-L2 comprising the
amino acid sequence of SEQ 1D NG:635, and (in) HYR-L3 comprising the amino acid sequence
of SEQ ID NO:T1L

18138}  In another aspect, provided herein is an anti-Siglec-8 antibody comprising a heavy
chain variable region and a light chain variable region, wherein the heavy chain variable region
coraprises (1) HVR-H1 comprising the amino acid sequence of SEQ ID NO:61, (1) HVR-H2
comprising the amino acid sequence of SEQ 1D NO:62, and (1) HVR-H3 comprising the amino
acid sequence selected from SEQ 1D NOs:67-70; and/or wherein the light chain vanable region

comprises (i) HYR-L1 comprising the amino acid sequence of SEQ 1D NG:64, (i) HVR-L.2
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comprising the amino acid sequence of SEQ 1D NO:63, and (111) HVYR-L3 comprising the amino
acid sequence of SEQ D NO:71.

{0131} In another aspect, provided herein 1s an anti-Siglec-8 antibody comprising a heavy
chain variable region and a light chain variable region, wherein the heavy chain vanable region
comprises (1} HVR-H1 comprising the amino acid sequence of SEQ [D NG:8§, i) HVR-H2
compnsing the amino acid sequence of SEQ 1D NG:91, and (1) HYR-H3 compnising the amino
acid sequence of SEQ H) NO:94; and/or a light chain variable region comprising (1) HVR-L1
comprising the amino acid sequence of SEQ 1D NG:97, (1) HVR-L2 comprising the amino acid
sequence of SEQ 1D NO:100, and (111} HVR-L3 comprising the amino acid sequence of SEQ 1D
NQO:103.

{0132] In another aspect, provided herein is an anti-Siglec-8 antibody comprising a heavy
chain variable region and a light chain varable region, wherein the heavy chain variable region
comprises (1) HYR-H1 comprising the amine acid sequence of SEQ ID NO:89, (113 HVYR-H2
corapnsing the ammo acid sequence of SEQ 1D NO:92, and (i) HYR-H3 comprising the amino
acid sequence of SEQ 1D NO:93; and/or a light chain varable region comprising (1) HVR-LI
comprising the amino acid sequence of SEQ 1D NOG:98, (11} HVR-L2 comprising the amino acid
sequence of SEQ 1D NO: 101, and (1) HVR-L3 comprising the amino acid sequence of SEG 1D
NO:104,

{81331 In another aspect, provided herein is an anti-Siglec-8 antibody comprising a heavy
chain variable region and a light chain variable region, wherein the heavy chain variable region
corapnses (1) HVR-H1 comprising the amino acid sequence of SEQ 1D NO:90, (1) HVR-HZ
comprising the amino acid sequence of SEQ 1D NG:93, and (1) HYR-H3 comprising the amino
actd sequence of SEQ 1D NO:96; and/or a light chain vanable region comprising (1) HVR-L1
comprising the aming acid sequence of SEQ 1D NG:99, (i) HVR-LZ comprising the amino acid
sequence of SEQ 13 NO:102, and (1) HVR-L3 comprising the amino acid sequence of SEQ 1D
NO:105.

8134} An anti-Siglec-8 antibody described herein mav comprise any suitable framework
variablc domain sequence, provided that the antibody retains the ability to bind human Siglec-8.
As used heremn, heavy chain framework regions are designated "HC-FRI-FR4," and hight chain
framework regions are designated "LC-FR1I-FR4." In some embodiments, the anti-Siglec-8
antibody comprises a heavy chain variable domain framework sequence of SEQ 1D NO:2Z6, 34,

38, and 45 (HC-FR1, HC-FR2, HC-FR3, and HC-FR4, respectively). In some embodiments, the
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anii-Siglec-8 antibody comprises a light chain varable domain framework sequence of SEQ ID
NG:48, 51,55, and 60 {LLC-FR1, LLC-FR2, LO-FR3 and LC-FR4, respectively). In some
embodiments, the anti-Siglec-8 antibody comprises a light chain vanable domain framework
sequence of SEQ [D N(:48, 51, 58, and 60 (LC-FRI, LC-FR2, LC-FR3, and LC-FR4,
respectively).
{8135} In one embodiment, an anti-Siglec-3 antibody comprises a heavy chain variable
domain comprising a framework sequence and hypervanable regions, wherein the framewaork
sequence comprises the HO-FR1-HC-FR4 sequences SEQ 1D NOe:26-29 (HC-FR 1), SEQ ID
NOs:31-36 (HC-FR2), SEQ ID NOs:38-43 (HC-FR3), and SEQ 1D NOs:45 or 46 (HC-FR4),
respectively; the HVR-HI compnses the amino acid sequence of SEQ 1D NG:61; the HVR-H2
comprises the amino acid sequence of SEQ 1D NG:62; and the HVR-H3 comprnises an amino
acid sequence of SEQ 1D NG:63. In one embodiment, an anti-Siglec-8 antibody comprises a
heavy chain variable domain comprising a framework sequence and hypervariable regions,
wherein the framework sequence comprises the HC-FR1-HC-FR4 sequences SEQ 1D NUs:26-
25 (HC-FR1), SEQ ID NOs:31-36 (HC-FR2), SEQ 1D NOs:38-43 (HC-FR3), and SEQ ID
NQOs:45 or 46 (HC-FR4), respectively; the HVR-H1 comprises the amino acid sequence of SEQ
1D NO:61; the HVR-H2 comprises the amino acid sequence of SEQ ID NG:62; and the HVR-
3 comprises an amino acid sequence selected from SEQ 1D NGs:67-70. In one embodiment, an
anti-Siglec-8 antibody comprises a light chain variable domain comprising a framework
sequence and hypervariable regions, wherein the framework sequence comprises the LC-FRI1-
LC-FR4 sequences SEQ [D NOs:48 or 49 (LC-FR1), SEQ 1D NOs:51-53 (LC-FR2), SEQ 1D
NQOs:535-38 (LC-FR3), and SEQ ID NO:60 (LC-FR4), respectively; the HVR-L1 comprises the
amino acid sequence of SEQ ID NO:64; the HVR-L2 comprises the amino acid sequence of
SEQ ID NQO:65; and the HYR-L3 comprises an aming acid sequence of SEQ 1D NO:66. In one
embodiment, an anti-Siglec-8 antibodv comprises a light chain variable domam comprising a
framework sequence and hyvpervariable regions, wherein the framework sequence comprises the
LC-FRI-LC-FR4 sequences SEQ 1D NOs:48 or 49 (LC-FR1), SEQ ID NQOs:51-53 (LC-FR2),
SEQ D NOs:35-38 (LC-FR3), and SEQ D NO:60 (LC-FR4), respectively; the HVR-L1
comprises the amino acid sequence of SEQ ID NG:64; the HVR-L2 comprises the amino acid
sequence of SEQ 1D NO:63; and the HVR-L3 comprises an anmino acid sequence of SEQ ID
NG:7T In one embodiment of these antibodies, the heavy chain variable domain comprises an

amino acid sequence selected from SEQ 113 NOs:2-10 and the light chain variable domain
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comprises and amino acid sequence selected from SEQ 1D NOs:16-22. In one embodiment of
these antibodies, the heavy chain vanable domain comprises an aming acid sequence selected
from SEQ 1D NOs:2-10 and the light chain variable domain comprises and anmino acid sequence
selected from SEQ 1D NOs:23 or 24. In one embodiment of these antibodies, the heavy chain
variable domain comprises an amine acid sequence selected from SEQ 1D NQOs:11-14 and the
light chain variable domain comprises and amino acid sequence selected from SEQ ID NOs:16-
22 In one embodiment of these antibodies, the heavy chain varniable domain comprises an amino
acid sequence selected from SEQ 1D NOs:11-14 and the hight chan vanable domain compnises
and amino acid sequence selected from SEQ ID N(3s:23 or 24. In one embodiment of these
antibodies, the heavy chain variable domain comprises an amino acid sequence of SEQ 1D NG:6
and the ight cham variable domain comprises and amino acid sequence of SEQ ID NO:16. In
one embodiment of these antibodies, the heavy chain variable domain comprises an amino acid
sequence of SEQ D NO:6 and the light chain vanable domain comprises and amino acid
sequence of SEQ D NO:2 1
[31356]  In some embodiments, the heavy chamm HVR sequences comprise the followmg:

ay HVR-H1 (IYGAH (SEQ 1D NO:61y);

by HVR-H2 (VIWAGGSTNYNSALMS (SEQ 1D NO:62)); and

c) HVR-H3 (DGSSPYYYSMEY (SEQ 1D NO:63), DGSSPYYYGMEY (SEQ ID

NG:67); DGSSPYYYSMDY (SEQ ID NG:68); DGSSPYYYSMEV (SEQ ID

NO:69); or DGSSPYYYGMDVY (SEQ 1D NO:70)).
{8137}  In some embodiments, the heavy chain HVR sequences comprise the following:
ay HVR-H1 (SYAMS (SEQ ID NG:88); DYYMY (SEQ ID NG:89); or SSWMN (SEQ ID
NG:90));
by HVR-H2? (ISSGGSYTYYSDSVEG (SEQ ID NG:91), RIAPEDGDTEY APKFQG (SEQ ID
N9y, or QGEYPGDDYTNYNGEKFKG (SEQ 1D NO:93)); and ¢) HVR-H3 (HETAQAAWFAY
(SEQ ID NO:94);, EGNYYGSSILDY (SEQ 1D NO:95); or LGPYGPFAD (SEQ ID NG:96)).
[8138] Insome embodiments, the heavy chain FR scquences comprise the following:

a) HC-FRI (EVQLVESGGGLVQPGGSLRLSCAASGFSLT (SEQ ID NG:26);

EVQLVESGGGLVQPGGSLRLSCAVSGFSLT (SEQ 1D NOG:27);

QVQLOESGPGLVKPSETLSLTCTVSGGSIS (SEQ 1D NO:28); or

QVQLOESGPGLVKPSETLSLTCTVSGFSLT (SEQ ID NOG:29);
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b) HC-FR2 (WVRQAPGKGLEWVS (SEQ ID NO:3 1) WVRQAPGKGLEWLG (SEQ
1D NO:32) WYRQAPGKGLEWLS (SEQ 1D NO: 33}, WVRQAPGKGLEWVG (SEQ
1D NO: 34y, WIRQPPGKGLEWIG (SEQ 1D NO:35): or WYRQPPGKGLEWLG (SEQ
D NG:36));
¢y HC-FR3 (RFTISKDNSKNTVYLOMNSLRAEDTAVYYUAR (SEQ 1D NG:38);
RLSISKDNSKNTVYLQMNSLRAEDTAVYYCAR (SEGQ 1D NG:39),
RLTISKDNSKNTVYLOGMNSLRAEDTAVYYCAR (SEQ D NO:40),
RFSISKDNSENTVYLOMNSLRAEDTAVYYCAR (SEQ ID NO:41);
RVTISVDTSKNQFSLKLSSVTAADTAVYYCAR (SEQ ID NO42); or
RLSISKDNSKNGQVYSLKLSSVTAADTAVYYCAR (SEQ 1D NO:43)); and
d) HC-FR4 (WGQGTTVTVSS (SEQ ID NO:45), or WGQGTLVTVSS (SEQ ID
NO:463.
{0139} In some embodiments, the light chain HVR sequences comprise the following:
a) HVR-L1 (SATSSVSYMH (SEQ 1D NO:64)),
b) HVR-L2 (STSNLAS (SEQ 1D N(:65)); and
¢) HVR-L3 (QORSSYPFT (SEQ ID NG:66); or QORSSYPY T (SEQ ID NO:71)).
10140}  In some embodiments, the light chain HYR sequences comprise the following:
a) HVR-L1 (SASSSVSYMH (SEQ ID NG:97); RASQDITNYLN (SEQ D NO:98): or
SASSSVSYMY {(SEQ ID NG:99});
b} HVR-L2 (DTSKLAY (SEQ ID NO:100};, FTSRLHS (SEQ ID NO:101); or DTSSLAS (SEQ
1D NO:102)): and
c) HVR-L3 (QOQWSSNPPT (SEQ ID NO:103); QQGNTLPWT (SEQ ID NOG:104); or
QOQWNSDPYT (SEQ ID NO:105)).
10141}  In some embodiments, the antibody comprises:
a heavy chain vanable region comprising (1) HVR-HI1 comprising the amino acid sequence of
SEQ ID NG:88, (1) HYR-HZ comprising the amino acid sequence of SEQ 1D NG:91, and (1)
HVR-H3 comprising the amino acid sequence of SEQ [D NO:94. and/or a light chain vanable
region comprsing (1) HVR-L1 comprising the amino acid sequence of SEQ 1D NO:97, (11}
HVR-L2 comprising the anuno acid sequence of SEQ 1D NO: 100, and Gi1) HVR-L3 comprising
the amino acid sequence of SEQ 1D NO:103;
a heavy chain varable region comprising (1) HVR-HI comprising the aming acid sequence of

SEQ 1D NO:89, (1) HYR-H2 comprising the amino acid sequence of SEQ 1D NG:92, and (1)
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HVR-H3 comprising the amino acid sequence of SEQ [D NG:95; and/or a light chain vanable
region comprising (1) HVR-L1 comprising the amino acid sequence of SEQ 1D NG:98, (1)
HVR-L2 comprising the amino acid sequence of SEQ D NO: 101, and Git) HVR-L3 comprising
the amino acid sequence of SEQ [D NO:104; or
a heavy chain variable region comprising (1) HVR-H1 comprising the amino acid sequence of
SEQ 1D NG90, {n) HVR-H2 comprising the amino acid sequence of SEQ ID NG:93, and (in)
HVR-H3 comprising the amino acid sequence of SEQ 1D NG:96; and/or a light chain variable
region comprising () HVR-L1 comprising the amino acid sequence of SEQ [D NO:9YY, (1)
HVR-L2 comprising the amino acid seguence of SEQ 1D NO: 102, and (311 HVR-L3 comprising
the amino acid sequence of SEQ 1D NG:105.
{6142} In some embodiments, the light chain FR sequences comprise the following:
a) LC-FRI (EIVLTQSPATLSLSPGERATLSC (SEQ ID NO:48); or
EHLTQOSPATLSLSPGERATLSC (SEQ 1D NG:49):;
b) LC-FR2 (WFQOKPGQAPRLLIY (SEQ 1D NO:5 1), WFQOKPGQAPRLWIY (SEQ
D NO:52), or WYQQKPGQAPRLLIY (SEQ ID NGO: 53));
¢) LC-FR3 (GIPARFSGSGSGTDFTLTISSLEPEDFAVY Y (SEQ ID NO:SSy;
GVPARFSGSGSGTDYTLTISSLEPEDFAVYYC (SEQ 1D NO:56):
GVPARFSGSGSGTDFTLTISSLEPEDFAVYYC (SEQ ID NO:ST), or
GIPARFSGSGSGTDYTLTISSLEPEDFAVYYC (SEQ 1D N(O:58}); and
d) LC-FR4 (FGPGTKLDIK (SEQ ID NO:60)).
{3143} In some embodiments, provided herein is an anti-Siglec-8 antibody {e.g., a humanized
anfi-Siglec-8) antibody that bmds to human Siglec-8, wherein the antibody comprises a heavy
chain variable region and a light chain variable region, wherein the antibody comprises:
{a) heavy chain variable domain comprising:
(1) an HC-FR1 comprising the amino acid sequence selected from SEQ 1D NOs:26-29;
(23 an HVR-H1 comprising the amino acid sequence of SEQ ID NO:61;
(3} an HC-FR2 comprising the amino acid sequence sclected from SEQ 1D NOs:31-36;
{4} an HVR-H2 conmprising the amino acid sequence of SEQ 1D NO:62;
(5) an HC-FR3 compnising the amino acid sequence selected from SEQ ID N(Os:38-43;
{6} an HVR-H3 comprising the amino acid sequence of SEQ ID N(O:63; and
{7y an HC-FR4 comprising the amino acid sequence selected from SEQ 1D NOs:45-46,

and/or
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(b} a light chain vanable domain comprising:

(1) an LC-FRI comprising the amino acid sequence selected from SEQ ID NO«g:48-49;

(2) an HVR-L1 comprising the amino acid sequence ot SEQ 1D NO:64;

{3} an LC-FR2 comprising the amino acid sequence selected from SEQ 1D NOs:51-53;

{4} an HVR-L2 comprising the amino acid sequence of SEQ B NO:65;

{5} an LC-FR3 comprising the amino acid sequence selected from SEQ 1D NOs:535-58;

(6} an HVR-L3 comprising the anmino acid sequence of SEQ 1D NO:66; and

{7} an LUC-FR4 comprising the amino acid sequence of SEQ 1D NG:60.

{3144}  In one aspect, provided herein 1s an anti-Siglec-8 antibody comprising a heavy chain
variable domain selected from SEQ 10 Ns:2-10 and/or comprising a light chain variable
domain selected from SEQ ID NOs:16-22. In one aspect, provided herem is an anti-Siglec-8
antibody comprising a heavy chain variable domain selected from SEQ 1D NOs:2-14 and/or
compnsing a light chain variable domain selected from SEQ ID NOs:16-24. In one aspect,
provided herein is an anti-Siglec-8 antibody comprising a heavy chain variable domain sclected
from SEQ 1D NOs:2-10 and/or comprising a light chain variable domaimn selected from SEQ D
NG:23 or 24, In one aspect, provided herein s an anti-Siglec-8 antibody comprising a heavy
chain variable domain selected from SEQ 1D NOs:11-14 and/or comprising a light chain
variable domain selected from SEQ 1D NGs:16-22. In one aspect, provided herein 15 an anti-
Siglec-8 antibody comprising a heavy cham variable domain selected from SEQ ID NOs:11-14
and/or comprising a light chain variable domain selected from SEQ ID N(G:23 or 24, fn one
aspect, provided herein is an anti-Siglec-8 antibody comprising a heavy cham variable domain
of SEQ ID NO:6 and/or comprising a light chain variable domain selecied from SEQ 1D NO: 16
or 21.

{#145] 1o onc aspect, provided herein is an anti-Siglec-8 antibody comprising a heavy chain
variable domain selected trom SEQ 1D NGs:106-108 and/or comprising a light chain variable
domain sclected from SEQ ID NOs:109-111. In one aspect, provided herein 18 an anti-Siglec-8
antibody comprising a heavy chain variable domam of SEQ 1D NO: 106 and/or comprising a
light chain variable domain of SEG 1D NG: 199 In one aspect, provided herein is an anti-Siglec-
% antibody comprising a heavy chain vanable domain of SEQ ID NO: 107 and/or comprising a
light chain vanable domain of SEQ ID NG:110. In one aspect, provided herein is an anti-Siglec-
8 antibody comprising a heavy chain vanable domain of SEQ D NGO 108 and/or comprising a

fight chain variable domain of SEQ 1D NG:i111L



CA 03099338 2020-11-02

WO 2019/213468 PCT/US2019/030523

[#146]  In some embodiments, provided herem is an anti-Siglec-8 antibody comprising a heavy
chain variable domain comprising an amino acid sequence having at least 90%, 91%, 92%, 93%,
94%, 93%, 96%. 97%. 98%, or 99% sequence identity to an anmino acid sequence selected from
SEQ ID NGs:2-14. In some embodiments, provided herein is an anti-Siglec-8 antibody
comprising a heavy chain variable domain comprising an amino acid sequence having at least
690%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity to an aming acid
sequence selected from SEQ 1D NOs:106-108. In some embodiments, an amino acid sequence
having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% seqguence wdentity
containg substitutions, insertions, or deletions relative to the reference sequence, but an antibody
comprising that amino acid sequence retains the ability to bind to human Siglec-8. In some
embodiments, the substitutions, insertions, or deletions {e.g., 1, 2, 3, 4, or 5 anuno acids) occur
i regions outside the HVRs (1.¢., in the FRs). In some embodiments, an anti-Siglec-8 antibody
comprises a heavy chain variable domain compnsing an amino acid sequence of SEQ 1D NO:6.
In some embodiments, an anti-Siglec-8 antibody comprises a heavy cham varable domain
comprising an amino acid sequence selected from SEQ 1D NOs: 106-108.

{8147} In some embodiments, provided herein is an anti-Siglec-8 antibody comprising a light
chain variable domain comprising an amino acid sequence having at least 90%, 91%, 92%, 93%,
94%, 953%, 96%, 97%, 98%, or 99% scquence identity to an anuno acid scquence sclected from
SEQ ID NQOs:16-24. In some embodiments, provided herein 1s an anti-Siglec-8 antibody
compnsing a light chain variable domain comprising an amino acid sequence having at least
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence idendity to an amine acid
sequence selected from SEQ ID NOg:109-111. In some embodiments, an amino acid sequence
having at least 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity
contains substitutions, insertions, or deletions relative to the reference sequence, but an antibody
comprising that amino acid scquence retains the ability to bind to human Siglec-8. In some
embodiments, the substitutions, insertions, or deletions {e.g., 1, 2, 3, 4, or 5 anuno acids) occur
i regions outside the HVRs (i.¢., in the FRs}. In some embodiments, an anti-Siglec-8 antibody
coraprnses a light chain variable domain comprising an amino acid sequence of SEQ 1D NO:16
or 21. In some embodiments, an anti-Siglec-8 antibody comprises a heavy chain variable domain

comprising an amino acid sequence selected from SEQ ID NQOs: 109-111,
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[3148] In one aspect, the present disclosure provides an anti-Siglec-8 antibody comprising {(a}
one, two, or three VH HVRs selected from those shown in Table 1 and/or (b) one, two, or three
Vi HVRs selected from those shown in Table 1.

{8149} In one aspect, the present disclosure provides an anti~-Siglec-8 antibody comprising {a)
ong, two, or three VH HVRs selected from those shown in Table 2 and/or (b) one, two, or three
VI HVRs selected from those shown i Table 2.

{3156} In one aspect, the present disclosure provides an anti-Siglec-8 antibody comprising {(a)
one, two, three or four VH FRs selected from those shown i Table 3 and/or (b} one, two, three
or four VL FRs selected from those shown in Table 3,

18151} In some embodiments, provided herein is an anti-Siglec-8 antibody comprising a heavy
chain variable domain and/or a light chain variable domain of an antibody shown in Table 4, for

example, HAKA antibody, HAKE antibody, HAKC antibody, ete.

Table 1. Amino acid sequences of HVRs of antibodics

Antibedy Chain BVR1 HVR2 HVYR3
282 antibody
Heavy chain IYGAH VIWAGGSTNYNSALMS DGSSPYYYSMEY
SEQ I3 NO:61 SEQ D NG62 SEG D NO63
Light chain SATSSVSYMH STSNLAS QORSKYPFT
SEQ ID NO:64 SEQ ID NG:63 SEQ ID NO:66

Tumanized Heavy Chain Variants 2E2 RH4, 2F2 RHB, 2E2 RIC, ZE2 RAD, 2E2 RHE, 2E2 RIAF, 2E2 RHG, 2E2

RHAZ, and 2E2 RHE2

Heavy chain IYGAH VIWAGGSTNYNSALMS DGSSPYYYSMEY

SEQ I3 NO:61 SEQ D NG62 SEG D NO63
Humanized Light Chain Variants 2E2 REA, 2E2 RRB, 2E2 RKC, 22 RRD, 2E2 RKE, 2F2 RKF, and 2E2 RKG

Light chain SATISSVSYMH STSNLAS QORISYPFT

SEQ ID NO:64 SEQ ID NO:65 SEQ ID NO:66
Humanized Heavy Chain Variants 202 RHE S-G, 2E2 RHE E-D, 2E2 REHE Y-V, and 2£2 RHE triple

2E2 RHE S-6 YGAH VIWAGGSTNYNSALMS DGSSEYYYGMEY
SEGQ ID NO:o61 SEQ ID NG:62 SEQ ID NOG:67

2EZ RHE E-D IYGAH VIWAGGSTNYNSALMS DGSSPYYYSMDY
SEQ I3 NO:61 SEQID NG 62 SEQ D NO 6B

2E2 RHE Y-V TYGAH VIWAGGSTNYNSALMS DGSRPYYYSMEVY
SEQ ID NO:ol SEQ ID NG:62 SEQ ID NQ:69

2E2 RYUE triple YGAH VIWAGGSTNYNSALMS DGSSPYYYGMDY
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SEGQ ID NO:61

| SEQ ID NG:62

SEQ ID NO:70

i

Humanized Light Chain Variants 252 RKA F-Y and 2E2 RKF F-Y

JEZRKAF-Y SATSSVSYMH STSNLAS QURSSYPYT
SEG ID NOo4 SEQ ID NG:65 SEQID NO:T1
ZEZ RKF F-Y SATSSVSYMH STSNLAS QORSSYPYT

SEQ I3 NO:64

SEQID NO 63

SEQ I NOTH

Table 2. Amino acid sequences of HVRs from murine 1C3, 1HI10, and 4F11 antibodies

Antiboedy | Chain HVRL HVR2 HVE3
103 Heavy Chain | SYAMS HSSGGRYTYYSDSVEG HETAQAAWFAY
SEQ ID NO:88 SEQ ID NO:9t SEQ ID NO:%4
1Hig Heavy Chain | DYYMY RIAPEDGDTEYAPKFQG EGNYYGSSILDY
SEQ ID NO:89 SEQ ID NG:92 SEQ ID NO:S5
4¥11 Heavy Chain | SSWMN QIYPGDDYTNYNGKFKG LGPYGPFAD
SEQ 1D NO:90 SECHTD NO:93 SEQ 1D NO:%6
103 Light Chain SASSSVSYMH DTSKLAY QUWSSNPPT
SEQ ID NO:97 SEQ ID NO:106 SEQ ID NO:103
1Hi¢ Light Chain RASQDITNYLN FTSRLHS QOGNTLPWT
SEQ 13 NO:9% SEQ 1D NO: 10t SEQ 1D NO: 104
4¥11 Light Chain SASSSVSYMY DTSSLAS QOWNSDPYT
SEQ ID NG99 SECHID NO:102 SEQ ID NO:105

Table 3. Amino acid sequences of FRs of antibodies

Heavy Chain FR1 FR2 FR3 FR4

IE2 OVQLKESGPGLVA | WVROPPGKGLEW | BLSISKDNSKSQVE | WGOQGTSVTVSS
PSQSLSITCTVSGES | LG LKINSLOTDDTAL | (SEQ ID NO:44)
Lr (SEQ D NO:30) YYCAR
(SEQ ID NO:25) (SEQ I NO:3T)

IEZ RHA

EVQLVESGGGLYVQ
PGGSLRLSCAASGE | V3

WVRQAPGKGLEW

RFTISKDNSKNTVY
LOMINSLRAEDTAVY

WGQGTTVTVSS
(SEQ ID NO:45)

SLT (SEQ D NO:31) YYCAR
(SEQ ID NO:26) (SEQ ID NO:38)

2EZ RHB EVGLVESGGGLVG | WVRQAPGKGLEW | RLSISKDNSKNTVY | WGQGTTVIVSS
PGGSLRLACAVSGF | LG LOMNSLRAEDTAVY | (SEQ ID N0 45)
SLT (SEQ ID NO:32) YYCAR
(SEQ ID NO:27) (SEQ ID NO:39)

2E2 RHC EVGQLVESGGGLVQ | WVRQAPGKGLEW | RFTISKDNSKNTVY | WGQGTTVIVSS
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PGGSLRLSCAVSGE | VS LOMNSLRAEDTAV | (SEQ ID NO:45)
SLY (SEQ ID NG:31) YYTAR
(S8EQ ID NO:27T) (SEQ I NO:38)

2EZ RHD

EVQLVESGGGLYVQ
PGGSLRLSCAASGF
SLY

WVROAPGEGLEW
LS
(SEQ ID NO:33)

RFTISKDNSKNTVY
LOMINSLRAEDTAVY
YYTAR

WGQGTIVIVSS
(SEQ ID NO:45)

(SEQ ID NO:26) (SEQ ID NO:38)

2E2 RHE EVGLVESGGGLVG | WVRQAPGKGLEW | RFTISKDNSKNTVY | WGQGTTIVIVSS
PGGSLRLACAASGF | VG LOMNSLRAEDTAVY | (SEQ ID N0 45)
SLT (SEQ ID NO:34) YYCAR
(SEQ ID NO:26) (SEQ ID NO:38)

2E2 RHF EVGQLVESGGGLVG | WVROQAPGKGLEW | RLTISKDNSKNTY | WGQGTTVIVSS

POGGSLRLSCAASGE
SLT
(SEQ 1D NO26)

Vi3
(SEQ ID NO:31)

YLOMNSLRAEDTA
VYYCAR
(SEQ D NO:40)

{(SEQ ID NO:43)

2E2 RHG

EVOLVESGGGLYQ
PGGSLRLSCAASGE
SLT

(SEQ ID NO-26)

WVYRQAPGKGLEW
V3
(SEQ ID N3 1)

RFSISKDNSKNTVY
LOMNSLRAEDTAY
YYCAR

(SEQ ID NO41)

WGEOQGTTVIVSS
{SEQ ID N(:45)

2E2 RHAZ QVOLOESGPGLVK | WIRQPPGKGLEW! | RVTISVDTSKNGQFS | WGQGTLVTVSS
PSETLSLTCTVSGG | G LKLSSVTAADTAV | (SEQ ID NO:46)
SIS (SEQ ID NO:35) YYCAR
(SEQ ID NO:28) (SEQ ID NO:42)

2E2 RHB2 QVOLOESGPGLVK | WYRQPPGRGLEW | RLSISKDNSKNOVS | WGOGTLVTVSS
PSETLSLTCTVSGFE | LG LKLSSVTAADTAV | (SEQ ID NO:46)
SLT (SEQ ID NO:36) YYCAR
(SEQ ID NO:29) (SEQ ID NO:43)

2E2 RHE 5-G | EVOLVESGGGLVQO | WYRQAPGKGLEW | RETISKDNSKNIVY | WOQOTIVIVSS

PGGSLRLSCAASGE
SLT

VG
(SEQ ID NO:34)

LOMNSLRAEDTAV
YYCAR

(SEQ ID NO:45)

(SEQ ID NG:26) (SEQ ID NO38)
2EZ RHE E-p | EVQLVESGGGLYY | WVROAPGKGLEW | RFTISKDNSKNTVY | WGQGTTVTVSES
PGGSLRLSCAASGE | VG LOMNSLRAEDTAV | (SEQ ID NO:45)

SLT
(SEQ ID NO:26)

(SEQ ID NO:34)

YYCAR
(REQ [ NO:38)

2EZ RHE Y-V

EVQLVESGGGLYVQ
PGGSLRLSCAASGF
SLT

WVROAPGKGLEW
VG
(SEQ ID NO:34)

RETISKDNSKNTVY

LOMNSLRAEDTAV
YYCAR

WOQGTTYTVSES
(SEQ ID NO:45)
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(SEQ ID NO:26) (SEQ ID NO:38)
2E2 RHE EVOLVESGGGLVQ | WVRQAPGKGLEW | RETISKDNSKNTVY | WGQGTTVIVSS
triple PGGSLRLSCAASGF | VG LOMNSLRAEDTAV | (SEQ ID NO:45)
SLT (SEQ ID NO:34) YYCAR
(SEQ ID NO:26) (SEQ ID NO:38)
Light Chain FRi FR2 FR3 FR4
2E2 QILTQSPAIMSASP | WEQUKPGTSPKLW | GVPVRFSGSGSGTS | FGSGTKLEIK
GEKVSITC Y YSLTISRMEAEDA | (SEQ ID NO 59)
(SEQ ID NO:47) (SEQ ID NO:50) ATYYC
(SEQ ID NO:54)
RKA EIVLTQSPATLSLSP | WFQQKPGQAPRLL | GIPARFSGSGSGTD | FGPGTKLDIK
GERATLSC NG PTLTISSLEPEDFAV | (SEQ ID NO-66)
(SEQ ID NO:48) (SEG ID NO:51) YYC
(SEQ ID NO:55)
RKB EILTOSPATLSLSP | WFQOKPGQAPRL, | GVPARFSGSGSGT | FGPGTKLDIK
GERATLSC Wiy DYTLTISSLEPEDF | (SEQ ID NO-66)
(SEQ ID NO:49) (SEG Iy NO:52) AVYYC
(SEQ ID NO:56)
RKC EINLTOQSPATLSLSP | WFQOKPGOAPRLL | GIPARFSGSGSGID | FGPGTKLDIK
GERATLSC Y FTLTISSLEPEDFAV | (SEQ ID NO:60)
(SEQ ID NO-49) (SEQ ID NO:51) YYC
(SEQ ID NO:55)
RKD EIVLTOSPATLSLSP | WFQOKPGOAPRL, | GIPARFSGSGSGID | FGPGTKLDIK
GERATLSC WIY FTLTISSLEPEDFAV | (SEQ ID NO:60)
(SEQ ID NO-48) (SEQ ID NO:52 YYC
(SEQ ID NO:55)
RKE EIVLTQSPATLSLSP | WFQOKPGOAPRLL | GVPARFSGSGSGT | FGPGTKLDIK
GERATLSC v DETLTISSLEPEDFA | (SEQ ID NO:60)
(SEQ ID NO:48) (SEQ ID NO:51) VYYC
(SEQ I NO:ST)
RKF EIVLTOSPATLSLSP | WFQOKPGOAPRLL | GIPARFSGSGSGID | FGPGTKLDIK
GERATLSC N YTLTISSLEPEDFA | (SEQ ID NO:60)
(SEQ ID NG:48) (SEQ ID NO:51) VYYC
(SEQ I NO:58)
RKG EIVLTQSPATLALSP | WYQOUKPGOAPRL | GIPARFSGSGSGID | FGPGTKLDIK
GERATLSC LIY FTLTISSLEPEDFAV | (SEQ ID NO:60)
(SEQ D NO:48) (SEQ D NO:53) YY(
(SEQ D NO:55)
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RKAF-Y EIVLTOSPATLSLSF | WFQOQKPGQAPRLL | GIPARFSGSGSGTD | FGPGTKLDIK
GERATLSC Y FTLTISSLEPEDFAV | (SEQ ID NO:60)
(SEQ ID NO:48) (SEQ ID NG:31) YYC
(SEQ ID NG:55)
RKF F-Y EIVLTQSPATLSLSP | WFQOKPGOAPRLL | GIPARFSGSGSGTD | FGPGTKLDIK
GERATLSC Y YTLTISSLEPEDFA | (SEQ ID NO:60)
(SEQ ID N(O:48) (SEQ ID NO:51 VYYC
(SEQ ID NO:58)

Table 4. Amino acid sequences of vaniable regions of antibodies

Antibody Name

Variable Heavy Chain

Variable Light Chaia

ch2(C4

ch2C4 VH

ch2C4 VK

ch2E2

ch2E2 VH (SEQ ID NO-1)

ch?E2 VK (SEQ ID NO-15)

cVHKA

ch2E2 VH (SEQ ID NG 1)

2E2 RKA (SEQ ID NO:16)

cVHKR

ch2E2 VH (SEQ ID NO: 1)

2E2 RKB (SEQ [ NO:AT

HACVK

282 REBA (SEQ ID N(O:2)

chZE2 VK (SEQ ID NO:135)

HBeVK

752 RHB (3EQ I NO:3)

ch?E2 VK (SEQ ID NO:15)

HAKA

2E2 RHA (SEQ ID NG:2)

2E2 RKA (SEG ID NO:16)

HAKE

JE2 RHA (SEQ ID NO:2)

2E2 RKB (SEQ ID NO:17)

HAKC

2E2 RHA (SEGQ ID NO:2)

2E2 RKC (SEQ ID NO:18)

2H2Z RHA (SEQ ID NG:2)

2BE2 RKD (SEQ ID NG:19)

HAKE

2E2 RHA (SEQ D NO:2

2E2 RKE (SEQ 1D NO:283

HAKF

282 RHA (SEQ ID NO:2)

2E2 RKF (BEQ ID NO:21)

HAKG

2E2 RHA (SEQ 1D NO:2)

2E2 RKG (SEQ D NO:22)

HBKA

2E2 REB (SEQ 1D NO:3)

2E2 RKA (SEQ ID N 16)

2E2 RHB (SEQ ID NO:3)

2E2 RKB (SEQ ID NO:17)

HBKC

2E2 RHB (SEQ ID NG:3)

2E2 RKC (SEQ ID NG:18)

HBKD

2E2 RHB (SEQ ID NO:3)

2E2 RKD (SEQ ID NO:19)

HBKE

2E2 RHB (SEQ ID NG:3)

7E2 RKE (SEQ ID NO:26)
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HBKF 262 RHB (SEQ 1D NO:3) 2E2 RKF (SEQ ID NO:21)
HBKG 2E2 RHB (SEQ I NO:3) 752 RKG (SEQ 1D NO:22)
HCKA 262 RHC (SEQ 1D NO:4) 2E2 REA (SEQ ID N 16)
HCKB 2E2 RHC (SEQ ID NO:4) 2E2 RKB (SEQ ID NO:17)
HCKC 2E2 RHC (SEQ ID NO:4) 2E2 RKC (SEQ ID NG:18)
HCKD 2E2 RHC (SEQ ID NO:4) 2E2 RKD (SEQ ID NO:19)
HCKE 2E2 RHC (SEQ ID NO:4) 2E2 RKE (SEQ ID NG:20)
HCKF 262 RHC (SEQ 1D NO:4) 2E2 RKF (SEQ ID NO:21)
HCKG 7E2 RHC (SEQ I NO:4) 252 RKG (SEQ [D NO:22)
HDKA 2E2 RHD (SEQ ID NO:5) 262 REA (SEQ ID NO: 16)
HDKE 2E2 RHD} (SEQ 1D NO:3) 7E2 RKB (SEQ M NO:1T)
HDKC 2E2 RHD (SEQ ID NO:5) 2E2 RKC (SEQ ID NG:18)
HDKD 2E2 RHD (SEQ ID NO:5) 2E2 RKD (SEQ ID NO:19)
HDKE 2E2 RHD (SEGQ ID NO:5) 2E2 RKE (SEQ ID NO:20)
HDKF 2E2 RHD (SEQ ID NO:5) 2E2 RKF (SEQ ID NO:21)
HDEG 2E2 RHD (SEQ I NO:3) 2E2 RKG (SEQ I NO:22)
HEK A 2E2 RHE (SEQ 1D NO:6) 262 RE.A (SEQ ID NO: 16)
HEKB 7E2 RHE (SEQ ID NO6) 7E2 RKB (S3EQ D NG
HEKC 2E2 RHE (SEQ ID NG:6) 2E2 RKC (SEQ ID NG:18)
HEKD 2E2 RHE (SEGQ ID NO'6) 7F2 RKD (SEQ ID NO:19)
HEKE 2E2 RHE (SEQ ID NO:6) 2E2 RKE (SEQ ID NO:20)
HEKF 2E2 RHE (SEQ ID NO6) 2E2 RKF (SEQ ID NO:21)
HEK 782 RHE (SEQ ID NO-6) 2E2 RKG (SEQ [ NO:22)
HFKA 2E2 RHF (S8EQ ID NO:7) 262 RKA (SEQ ID NO:16)
HFKB 282 RHF (SEQ ID NG 7) 7E2 RKB (SEQ M NO:1T)
HFKC 2E2 REF (SEQ D NO:7) 262 REC (SEQ 1D NO:18)
HFKD 2E2 RHF (SEQ ID NO.7T) 7F2 RKD (SEQ ID NO:19)
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HFKE 2E2 RHF (SEQ ID NO:7) 2E2 RKE (SEQ 1D NO:20)
HFKF 282 RHF (SEQ ID NG 7) 282 RKF (SEQ ID NO:2 1)
HFKG 2E2 REF (SEQ D NO:7) 262 REG (SEQ ID NO:22)
HGKA 2E2 RHG (SEQ ID NO:8) 2E2 RKA (SEQ ID NO:16)
HGKB 2E2 RHG (SEQ ID NO:8) 2E2 RKB (SEQ ID NG:17)
HGKC 2E2 RHG (SEQ ID NO:8) 2E2 REC (SEQ ID NO:18)
HGKD 2E2 RHG (SEQ ID NO:8) 2E2 RKD (SEG ID NO:19)
HGKE 262 RHG (SEQ ID NO:8) 2E2 RKE (SEQ 1D NO:20)
HOKF 2E2 RHG (SEQ I NO:8) 782 RKF (SEQ ID NO:21)
HGHG 2E2 RHG (SEQ ID NO:3) 2E2 RKG (SEQ ID N(:22)

HAZKA 2E2 RHA2 (SEQ 1D NO:9) IFE2 RKA (SEQ D NO:16)
HAZKB 2E2 RHA?2 (SEQ ID NO:9%) 2E2 RKB (SEQ ID NG:17)
HB2KA 2E2 RHB2 (SEQ ID NO:10) 2E2 RKA (SEQ ID NO:16)
HBE2KB 2E2 RHB2 (SEQ ID NO:10) 2E2 RKB (SEQ ID NG:17)
HAZKF 2E2 RHAZ (SEQ ID NO:9) 2E2 RKF (SEQ ID NO:21)
HB2KF 2E2 RERB2 (SEQ 1D NO:10) 282 RKF (SEQ ID NO:21)
HAZKC 7E2 RHAZ (SEGQ ID NO'9) 262 RKC (SEQ 1D NO:18)
HAZKD 2E2 RHA2 (SEQ 1D NO:9) 7E2 RKD (SEQ 1D NO:19)
HA2KE 2E2 RHAZ (SEQ ID NO:%) 2E2 RKE (SEQ ID NG:20)
HAZKF 2E2 RHA2 (SEQ ID NO:9) 2E2 RKF (SEGQ ID NO:2 1)
HAKG 2E2 RHA2 (SEGQ ID NO:9) 2E2 RKG (SEGQ ID NO:22)
HB2KC 2E2 RHB2 (SEQ ID NO:10) 2E2 RKC (SEQ ID NO:18)
HBIKD 2E2 REB2 (SEQ 1D NO:10) 2E2 RKD (SEQ D NO:19)
HBIKE 782 RHB2 (SEQ 1D NO:10) 2E2 RKE (SEQ 1D NO:26)

HAZKFrant

2E2 RHAZ (SEQ ID NO:%)

2E2 BEF F-Y ot (SEQ ID NO:24)

HB2KFmut

2E2 RHB2 (SEQ ID NO:10)

ZE2 RKF F-Y mut (3EQ 11 NO:24)

HEK Amut

2E2 RHE (SEG ID NO:6)

2E2 RKA F-Y mut (SEQ ID NO:23)
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HEKFamt 2E2 RHE (SEQ ID NO:6) 2E2 RKF F-Y mut (SEQ I NO:24)
HAKFmut 2E2 RHA (SEQ 1D NO:2) 2E2 BEF F-Y ot (SEQ ID NO:24)

2E2 REB (SEQ ID NO:3)

2E2 RKF F-Y mut (SEQ D NO:24)

HCKFmut 2E2 RHC (SEQ ID NO:4) 2E2 RKF F-Y mut (SEQ ID NG:24)
HDKFmut 2E2 RHD (SEQ ID NO:5) 2E2 RKF F-Y mut (SEQ ID NO:24)
HFKFmut 2E2 RHF (SEG ID NO:7) 2E2 RKF F-Y mut (SEQ ID NO:24)
HGKFmut 2E2 RHG (SEGQ ID NO:8) 2B2 RKF F-Y mut (SEQ ID NO:24)
RHE Y-VKA 2E2 RHE Y-V (SEQ 1D NO:13) 2B2 RKA (SEQ ID NO:16)
RHE Y-VKB 7E2 RHE Y-V (SEQ ID NO:13) 72 RKB (SEQ I NO:17)
RHE Y-VK( 262 RHE Y-V (SEQ D NO:13) 262 REC (SEQ D NO:18)
RHE Y-VKD 2E2 RHE Y-V (SEQ ID NG:13) 7E2 RKD (SEQ 1D NO:19)
RHE Y-VKE 2E2 RHE Y-V (SEQ ID NO:13) 2E2 RKE (SEQ ID NG:20)
RHE Y-VKF 2E2 RHE Y-V (SEQ ID NG:13) 2E2 RKF (SEQ ID NO:21)
RHE Y-VKG 2E2 RHE Y-V (SEQ ID NO:13) 2E2 RKG (SEGQ ID NO:22)
RHE E-DKA 2E2 RHE E-D (SEQ ID NO:12) 7E2 RKA (SEQ ID NO: 16}
RHE B-DKB 262 RHE E-D (SEQ ID NO:12) 72 RKB (SEQ I NO:17)
RHE E-DKC 7FE2 RHE E-D (SEQ 1D NO:12) 262 REC (SEQ D NO:18)

RHE E-DKD

JE2 RHE E-D (SEQ ID NO:12)

9Bz RKD (SEQ D NO:19)

RHE E-DKE 9F2 RHE E-D (SEG ID NO:12) 2E2 RKE (SEQ ID NG:20)
RHE E-DKF 2E2 RHE E-D (SEQ ID NO:12) 2E2 RKF (SEGQ ID NO:2 1)
RHE E-DKG B2 RHE E-D (SEG ID NO:12) 2E2 RKG (SEGQ ID NO:22)
RHE E-DKFmut 2E2 RHE E-D (SEQ ID NO:12) 2E2 RKF F-Y mut (SEQ ID NG:24)
RHE $-GKA 2E2 RHE 8$-G (SEQ I NO:1D) 2E2 RKA (SEQ I NO:16)

RHE S-GKB

72 RHE 8-G (SEQ ID NO:11)

262 RKB (SEQ ID NO:17)

RHE S§-GK.C

262 RHE S-G (SEQ D NO: 1)

152 RKC (SEQ D NO:18)

RHE S-GKD

ZE2 RHE 5-G (SEQ ID NO:1D)

JE2 RKD (SEQ ID N0 19)

RHE S-GKE

2E2 RHE $-G (SEQ ID NO:11)

2E2 RKE (SEQ ID NO:20)
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RHE §-GKF 7E2 RHE 8- (SEQ ID NO:11) 2E2 RKF (SEQ ID NO:21)
RHE $-GKG 262 RHE $-G (SEQ I NO:11) 2E2 RKG (SEQ D NO:22)

RHE Triple-KA 2E2 RHE triple (SEQ ID NO-14) 262 REA (SEQ ID NO: 16)
RHE Triple-KB 2E2 RHE triple (SEQ ID NO:14) 2E2 RKB (SEQ ID NO:17)
RHE Triple-KC B2 RHE triple (SEQ ID NO:14) 2E2 RKC (SEQ ID NO:1S)
RHE Triple-KD 2E2 RHE triple (SEQ ID NO:14) 2E2 RKD (SEQ ID NO:19)
RHE Triple-KE 7B2 RHE triple (SEQ ID NO:14) 2E2 RKE (SEQ ID NG:20)
RHE Triple-KF 2E2 RHE triple (SEQ ID NO-14) 2E2 RKF (SEQ ID NO:21)
RHE Triple-KG 782 RAE tripie (SEQ ID NO:14) 2E2 RKG (SEQ [D NO:22)
RHE Trple-KFPmut | 2E2 RHE triple (SEQ ID NO- 14) 282 RKF F-Y mut (SEQ [D NO:24)
RHE Y-VKFmut 2E2 RHE Y-V (SEQ 1D NO:13) 2E2 RKF F-Y mut (SEQ 1D NO:24)
RHE E-DKFmut 9F2 RHE E-D (SEG ID NO:12) 2E2 RKF F-Y mut (SEQ ID NO:24)

{0152} There are five classes of tmmunoglobuling: IgA, IgD. 1gE. {50 and 1gM, having heavy
chaing designated o, 9, &, v and g, respectively. The v and « classes are further divided nto
subclasses e g, bumans cxpress the following subclasses: IgGl, 1gG2, 1gG3, Ig(G4, igAl and
IgA2. 1g(G1 antibodies can exist in multiple polyvmorphic vanants termed allotypes (reviewed n
Fefferis and Lefranc 2009 mAbs Vol 1 Issue 4 1-7) any of which are suitable for use in some of
the embodiments herein. Common allotypic variants i human populations are those designated
by the letters a,fn,z or combinations thereof. In any of the embodiments herein, the antibody
may comprise a heavy chain Fe region comprising 8 human IgG Fe region. In further
embodiments, the human 1gG Fe region comprises a human IgG1 or igG4. In some
embodiments, the antibody is an IgG1 antibody. In some ermbodiments, the antibody is an IgG4
antibody. In some embodiments, the human IgG4 comprises the aminoe acid substifution S228P,
wherein the amine acid residues are numbered according to the EU index as in Kabat. In some
embodiments, the haman IgG1 comprises the amino acid sequence of SEQ 1D NO:78. In some
crbodiments, the buman IgG4 comprises the anuno acid sequence of SEQ 1D NG:79.

[153]  In some embodiments, provided herem is an anti-Siglec-8 antibody comprising a heavy
chain comprising the amino acid sequence of SEQ 1D NO:75; and/or a light chain comprising

the amino acid sequenee selected from SEQ 1D NOs: 76 or 77. Tn some embodiments, the
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antibody may comprise a heavy chain comprising the amino acid sequence of SEQ 1D NO:87,;
and/or a light chain comprising the amino acid sequence of SEG 1D NG:76. in some
embodiments, the anti-Siglec-8 antibody induces apoptosis of activaied cosinophils. In some
embodiments, the anti-Siglec-8 antibody mnduces apoptosis of resting eosinophils. In some
embodiments, the anti-Siglec-8 antibody depletes activated eosinophils and whibits mast cell
activation. In some embodiments, the anti-Siglec-8 antibody depletes or reduces mast cells and
inhibits mast cell activation. In some embodiments, the anti-Siglec-8 antibody depleted or
reduces the number of mast cells. In some embodiments, the anti-Siglec-8 antibody kills mast
cells by ADCC activity. In some embodiments, the antibody depletes or reduces mast cells
expressing Siglec-8 in a tissue. In some embodiments, the antibody depletes or reduces mast
cells expressing Siglec-8 in a biological fluid.

1. Antibody Affinity

{0154} In some aspects, an anti-Siglec-8 antibody described herein binds to human Siglec-8
with about the same or higher affinity and/or higher avidity as compared o mouse antibody 2E2
and/or mouse antibody 2C4. In certain embodiments, an anti-Siglec-8 antibody provided herein
has a dissociation constant (Kdj of < 1uM, <150 nM, < 100 nM, <50 oM, <10 nM, <1 oM,
<0.1nM <00l oM, or <0001 eM (o.g 10-8 M or less, e.g. from 10-8 Mt 10-13 M, 2.8,
from 10-9 M to 10-13 M). In some embodiments, an anti-Siglec-8 antibody descnbed heremn
binds to human Siglec-8 at about 1.5-fold, about 2- fold, about 3-fold, about 4-fold, about 5-fold,
about 6-fold, about 7-fold, about 8-fold, about 9-fold or about 10-fold higher affinity than mouse
antihbody 2E2 and/or mouse antibody 2C4. In some cmbodiments, the anti-Siglec-8 antibody
comprises a heavy chain variable region comprising the amino acid sequence of SEQ 1D NG:6;
and/or a light chain vanable region comprising the amino acid sequence selected from SEQ 1D
NOs: 16 or 21,

{0155} In onc embodiment, the binding affinity of the anti-Siglec-8 antibody can be
determuned by a surface plasmon resonance assay. For example, the Kd or Kd value can be
measured by using a BlAcore™-2000 or a BlAcore™-3000 (BlAcore, Inc., Piscataway, NJ.) at
25° C with immobilized antigen CM3 chips at ~10 response units (RU). Briefly,
carboxymethylated dextran biosensor chips (CMS5, BlAcore® Inc.} are activated with N-ethyi-
N-(3-dimethylaminopropyl-carbodiimide hydrochlonde (EDC) and N-hydroxysuccinmmide
{NHS) according 1o the supplicr's instructions. Capture antibodies (e.g.. anti-human-F¢) are

dilted with 10 mM sodium acetate, pH 4.8, before injection at a flow rate of 30 ul/minute and
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further smmobilized with an anti-Siglec-8 antibody. For kinetics measurements, two-fold serial
dilitions of dimeric Sigiec-8 are injected in PBS with $.05% Tween 26 (PBST)at 25° Cata
flow rate of approximately 25 wl/min. Association rates (ken} and dissociation rates (ko) arc
calculated using a simple one-to-one Langmuir binding model (BiAcore® Evaluation Software
version 3.2} by simultancously fitting the association and dissociation sensorgrams. The
equilibrium dissociation constant (Kd) is calculated ag the ratio koffkon. See. e, Chen, Y., et
al., (1999} J. Mol Biol. 293:865-881.

[1156]  In another embodiment, biolayer mterferometry may be used to deternmune the affinity
of anti-Siglec-8 antibodies against Siglec-8. In an exemplary assay, Siglec-8-Fc tagged protein is
mnmobilized onto anti-human capture sensors, and incubated with increasing concentrations of
mouse, chimeric, or humanized anti-Siglec-8 Fab fragments to obtain affinity measurements
using an instrument such as, for example, the Octet Red 384 Svstem (ForteBio).

{8157} The binding affinity of the anti-Siglec-8 antibody can, for example, also be determined
by the Scatchard analysis described in Munson et al., Anal. Biochem., 107:220 (1980) using
standard techmgues well known n the relevant art. See also Scatchard, G, Ann. N.Y. Acad. 5S¢
51:660 (1947).

2. Antibody Avidity

{0158} In some embodiments, the binding avidity of the anti-Siglec-8 antibody can be
determined by a surface plasmon resonance assay. For example, the Kd or Kd value can be
measured by using a BlAcore T100. Capture antibodies {e.g., goat-anti-haman-Fe and goat-anti-
mouse-Fe) are immobitized on a CM35 chip. Flow-cells can be immobilized with anti-human or
with anti-mouse antibodies. The assay is conducted at a certain temperature and flow rate, for
example, at 250C at a flow rate of 30ul/min. Dimeric Siglec-8 is diluted in assay buffer at
varigus concentrations, for example, at a concentration ranging from 15nM to

1.88pM. Antibodics are captured and high perfoumance injections are conducted, followed by
dissociations. Flow cells are regenerated with a butfer, for example, S0mM glycine pH 1.5
Results are blanked with an empty reference cell and multiple assay buffer intections, and
analvzed with 1:1 global fit parameters.

~

3. Competiion Assavs

{0139]  Competition-assays can be used to determine whether two antibodies bind the same
epitope by recognizing identical or sterically overlapping epitopes or one antibody competitively

mhibits binding of another antibody to the antigen. These assays are known 1 the art. Typically,
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antigen or antigen expressing cells 15 immobilized on a multi-well plate and the ability of
undabeled antibodies to block the binding of labeled antibodies is measured. Common labels for
such competition assays are radioactive labels or enzyme labels. In some embodiments, an anti-
Siglec-8 antibody descrnibed herein competes with a 2E2 antibody deseribed herein, for binding
to the epitope present on the cell surface of a cell {e.g., a mast cell}. In some embodiments, an
anti-Siglec-8 antibody described herein competes with an antibody comprising a heavy chain
variablc domain comprising the amino acid sequence of SEQ 1D NO:1, and a light chain
variable region comprising the amino acid sequence of SEQ 1D NO: 15, for binding to the
epitope present on the cell surface of a cell (e.g., a mast cell). In some embodiments, an anti-
Siglee-8 antibody described herein competes with a 2C4 antibody described herein, for binding
to the epitope present on the cell surface of a cell {e.g., a mast cell}. In some embodiments, an
anti-Siglec-8 antitbody described herein competes with an antibody comprising a heavy chain
variable domain comprising the ammo acid sequence of SEQ 1D NO:2 (as found in U.5. Pat. No.
8,207,305}, and a light chain variable region comprising the amino acid sequence of SEQ ID
NG:4 (as found in U.S. Pat. No. 8,207,305}, for binding to the epitope present on the cell surface
of a cell {e.g., a mast cell}.

4. Thermal Stabilitv

{0160}  In some aspects, an anti-Siglec-8 described herein has a melting teraperature (Tm) of
at least about 70°C, at least about 71°C, or at least about 72°C in a thermal shift assay. In an
exemplary thermal shift assay, samples comprising a hamanized anti-Siglec-8 antibody are
mcubated with a fluorescent dve (Svpro Orange} for 71 cycles with 1°C increase per cycle in a
gPCR thermal cycler to determune the Tm. In some embodiments, the anti-Siglec-8 antibody has
a similar or higher Tm as compared to mouse 2E2 antibody and/or mouse 2C4 antibody. In some
embodiments, the anti-Sigiec-8 antibody comprises a heavy chain variable region comprising the
amino acid sequence of SEQ 1D NO:6; and/or a light chain vanable region comprising the anuno
acid sequence selected from SEQ ID NOs: 16 or 21, In some embodiments, the anti-Siglec-8
antibody has the same or higher Tm as compared o a chimernic 2C4 antibody. In some
cmbodiments, the anti-Siglec-8 antibody has the same or higher Tm as compared to an antibody
having a heavy chain comprising the amino acid sequence of SEQ 1D NO:84 and a light chain

comprising the amino acid sequence of SEQ 1D NGRS
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5. Biclogical Activity Assavs

10161}  In some embodiments, an anti-Siglec-8 antibody described herein depletes cosinophils
and inhibits mast cells. Assays for asscssing apoptosis of cells are well known in the art, for
example staining with Annexin V and the TUNNEL assay.

18162} In some embodiments, an anti-Siglec-8 antibody described herein induces ABCC
activity. In some embodiments, an anti-Siglec-8 antibody described herein kills eosinophils
expressing Siglec-8 by ADCC activity. [n some embodiments, a composition comprises non-
fucosylated 7i.e., afucosylated} anti-Siglec-8 antibodies. In some embodiments, a composition
comprising non-focosvlated anti-Siglec-§ antibodies desertbed herein enhances ADCC activity
against Siglec-8 expressing eosimophils as compared to a composition comprising partially
fucosviated anti-Siglec-8 antibodies. Assays for assessing ADCC activity are well known in the
art and described herein. In an exemplary assay, to measure ADCC activity, effector cells and
target cells are used. Examples of effector cells include natural killer (NK) cells, large granular
lvmphocytes (LGL), lvmphokine-activated killer (LAK) cells and PBMC comprising NK and
LGL, or leukocyies having Fc receptors on the cell surfaces, such as neutrophils, eosinophils and
macrophages. Effector cells can be isolated from any source inclading individuals with a disease
of interest {e.g., chronic urticana}. The target cell s any cell which expresses on the cell surface
antigens that antibodies to be evaluated can recognize. An example of such a target cell s an
cosinophil which expresses Siglec-8 on the cell surface. Another example of such atarget cell is
a cell line {e.g.. Ramos cell line) which expresses Siglec-3 on the cell surface {e.g., Ramos
2C10)). Target cells can be labeled with a reagent that cnables detection of cvtolysis. Examples
of reagents for labeling include a radio-active substance such as sodium chromate (Na» 7'Cr(34).
See, e.g., Immunology, 14, 181 (1968); J. Immunol. Methods., 172, 227 {1994}, and J. Immunol.
Methods ., 184, 29 {1995},

{0163} o an cxemplary assay to assess ADCC and apoptotic activity of anti-Siglec-8
antibodies on mast cells, human mast cells are isolated from human tissues or biclogical flnds
according to published protocols ¢Guhl et al., Riosci. Biotechnol. Biochem ., 2011, 75:382-384;
Kulka et al., fn Current Profocols in fmmunology, 2001, (John Wiley & Sons, Inc. )} or
differentiated from human hematopoietic stem cells, for example as described by Yokoietal | J
Allergy Clin Immunol., 2008, 121:499-505. Purtfied mast cells are resuspended i Completes
RPMI medium in a sterile 96-well U-bottom plate and incubated in the presence or absence of

anti-Siglec-8 antibodics for 30 munutes at concentrations ranging between 0.0001 ng/ml and 10
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ug/ml. Samples are incubated for a further 4 to 48 hours with and without purified natural killer
(NK) cells or fresh PBL to induce ADCC. Cell-kalling by apoptosis or ADCC 15 analyzed by
flow cvtometry using fluorescent conjugated antibodies o detect mast cells (CD117 and FesR 1)
and Annexin-¥ and 7AAD to discriminate Hive and dead or dying cells. Annexin-V and TAAD
staining are performed according to manufacturer’s instructions.
{8164} In some aspects, an anti-Siglec-8 antibody described herem nhibits mast cell-mediated
activities. Mast cell tryptase has been used as a biomarker for total mast cell number and
activation. For example, total and active tryptase as well as histamine, N-methyl histaming, and
11-beta-prostaglandin F2 can be measured in blood or urine to assess the reduction i mast celis.
See, e.g., U.S. Patent Application Publication No. US 20110293631 for an exemplary mast cell
activity assay.

£ Antibody Preparation
{8163} The antibody described herein {e. g., an antibody that binds to human Siglec-8) 1s
prepared using techmquoes available in the art for generating antibodies, exemplary methods of
which are described in more detail m the following sections.

1. Antibody Fragments

[3166] The present disclosure encompasses antibody fragments. Antibody fragments may be
generated by traditional means, such as enzymatic digestion, or by recombinant techniques. In
certain circumstances there are advantages of using antibody fragments, rather than whole
antibodics. For a review of certain antibody fragments, see Hudson et al. (2003} Nat. Med.
9:129-134,

18167} Various techniques have been developed for the production of antibedy fragments.
Traditionally, these fragments were derived via proteolvtic digestion of intact antibodies (see,
¢.g., Monimoto et al., Journal of Biochemical and Biophysical Methods 24:167-117 (1992}); and
Brenman et al, Science, 229:81 (1985)). However, these fragments can now be produced directly
by recombinant host cells. Fab, Fv and ScFv antibody fragments can all be expressed in and
secreted from . cofi, thus allowing the facile production of large amounts of these fragments.
Antibody fragments can be 1solated from the antibody phage libranes discussed above.
Alternatively, Fab'-SH fragments can be directly recovered from £ coli and chemically coupled
to form F(ab'): fragments {Carter et al., Bio/Technology 10 163-167 (1992}}. According to
another approach, F(ab'y: fragments can be 1solated divectly from recombmant host cell culture.

Fab and F{ab'}: fragment with increased in vive half-life comprising salvage receptor binding
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epitope residues are described m U.S. Pat. No. 3,869,046, Other techmigues for the production of
antibody fragments will be apparent to the skilled practitioner. In certain embodiments, an
antibody is a single chain Fv fragment (scFv). See WO 93/16185; U.S. Pat. Nos. 5,571,894 and
5,587,458, Fv and scFv are the only species with intact combining sites that are devoid of
constant regions; thus, they may be suitable for reduced nonspecific binding during in vivo use.
scFv fusion proteins may be constracted to vield fusion of an effector protein at either the amino
or the carboxy terminus of an sckv. See Antibody Enginecring, ed. Borrebaeck, supra. The
antibody fragment may also be a “linear antibody™, e.z., as described m U.S. Pat. No. 5,641,570,
for example. Sach lingar antibodies may be monospecific or bispecific.

2. Humanized Antibodies
{8168} The present disclosure encompasses humanized antibodies. Various methods for
humanizing non-human antibodies are known in the art. For example, a humanized antibody can
have one or more amino acid residues introduced mto it from a source which i1s non-human.
These non-human amino acid residues are often referred to as “import” residues, which are
typically taken from an “mmport” variable domain. Humanization can be essentially performed
following the method of Winter (Jones et al. (1986) Nature 321:522-525; Riechmann et al.
{1988} Nature 332:323-327; Verhoeyen et al. (1988} Science 239:1534-1536), by substituting
hvpervariable region sequeneces for the corresponding scquences of a human antibody.
Accordingly, such “humamzed” antibodies are chimeric antibodies (U.S. Pat. No. 4,816,567}
wherein substantially less than an intact human variabie domain has been substituted by the
corresponding sequence from a non-human specics. In practice, humanized antibodics are
typically human antibodies in which some hypervanable region residues and possibly some FR
residues are substituted by residues from analogous sites in rodent antibodies.
10169} The choice of human variable domaing, both light and heavy, to be used in making the
humanized antibodies can be important to reduce antigenicity. According to the so-called “best-
fit” method, the sequence of the variable domain of a rodent (2. 2., mouse) antibody 1s screened
against the entire library of known human variable-domain sequences. The human sequence
which is closest to that of the rodent is then accepted as the human framework for the humanized
antibody (Sims et al. (1993)J Immunol 151:2296; Chothia et al. (1987} |, Mol. Biol. 196:901.
Anocther method uses a particular framework denived from the consensus sequence of all human

antibodies of a particular subgroup of light or heavy chains. The same framework may be used
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for several different humanized antibodies (Carter et al. {1992) Proc. Natl. Acad. Sci. USA,
894285 Presta ¢t al. {1993) J fmmiunol, 151:2623
10178} It s further generally desirable that antibodies be humanized with retention ofhigh
affinity for the antigen and other favorable biological properties. To achieve this goal, according
to one method, humanized antibodies are prepared by a process of analysis of the parental
sequences and various conceptual humanized products using three-dimensional models of the
parental and humanized sequences. Three-dimensional immunoglobulin models are conunonly
available and are familiar to those, skilled 1 the art. Computer programs are available which
tHustrate and display probable threc-dimensional conformational structures of selected candidate
immunoglobulin sequences. Inspection of these displays permits analysis of the likely role of the
residues in the functioning of the candidate immumoglobulin sequence, i.e., the analvsis of
residoes that mfluence the ability of the candidate immumoglobulin to bind its antigen. In this
way, FR residues can be selected and combined from the recipient and tmport sequences so that
the desired antibody characteristic, such as increased affinity for the target antigen(s), is
achieved. In general, the hypervariable region residues are directly and most substantially
mvolved m influencing antigen binding.

3. Homan Antibodies
10171} Human anti-Siglec-8 antibodics of the present disclosure can be constructed by
combining Fv clone varable domam sequence(s) selected from human-derived phage display
Iibraries with known human constant domain sequences(s). Alternatively, human monoclonal
anti-Siglec-8 antibodies of the present disclosure can be made by the hybridoma method. Human
myeloma and mouse-human heteromyeloma cell lines for the production of human monocional
antibodies have been described, for example, by Kozbor J. Immuncl., 133: 3001 (1984); Brodeur
et al., Monaclonal Antibody Production Techniques and Applications, pp. 51-63 (Marcel
Dekker, Inc., New York, 1987); and Boemer et al, J Immunol, 147 86 (1991},
{8172} T1t1s possible to produce transgenic animals {(¢.g., mice) that are capable, upon
nmunization, of producing a full repertoire of human antibodies in the absence of endogenous
immmunoglobulin production. For example, it has been described that the homozygous deletion of
the antibody heavy-chain joining region {(JH) gene i chimenic and germ-line mutant mice results
in complete inhibition of endogenous antibody production. Transfer of the hwman germ-line
wmunoglobulin gene array in such germ-line mutant mice will result in the produoction of

human antibodics upon antigen challenge. Sce, e.g., Yakobovits et al., Proc. Natl. Acad. Sci.
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US4, 90: 2551 (1993); Jakobovits et al., Nafure, 362: 255 (1993); Bruggermann ¢t al., Year in
Immunol | 7. 33 (1993).

10173}  Gene shuffling can also be used to denive human antibodies from non-human {e.g.,
rodent) antibodies, where the human antibody has similar affinities and specificities to the
starting non-human antibody. According to this method, which is also called “epitope
imprinting”, either the heavy or light chain variable region of a non-human antibody fragment
obtained by phage display technigues as described herein is replaced with a reperioire of human
VY domain genes, creating a population of non-human chain/human chain scFv or Fab chimeras.
Selection with antigen results in isolation of a non-human chain/human chain chimeric scFv or
Fab wheretn the human chain restores the antigen binding stte destroved upon removal of the
corresponding non-human chain in the primary phage display clone, 7.e., the epitope governs the
choice of the human chain partner. When the process is repeated in order to replace the
remaining non-human chain, a human antibody is obtained {see PCT WO 93/06213 published
Apr. 1, 1993). Unlike traditional humanization of non-human antibodics by CDR grafiing, this
technique provides completely human antibodies, which have no FR or CDR residues of non-
human origin.

4. Bispecific Antibodies

{0174} Bispecific antibodics arc monoclonal antibodies that have binding specificities for at
least two different antigens. In certain embodiments, bispecific antibodies are human or
humanized antibodies. In certain embodiments, one of the bindimg specificities 1s for Siglec-8
and the other is for any other antigen. In certain embodiments, bispecific antibodies may bind to
two different epitopes of Siglec-8. Bispecitic antibodies may also be used to localize eviotoxic
agents to cells which express Siglec-8. Bispecific antibodies can be prepared as full length
antibodies or antibody fragments {e.g. F{ab"}: bispecitic antibodics).

{0175] Methods for making bispecific antibodies arc known in the art. Sec Milstein and
Cuello, Nature, 305: 537 (1983), W 93/08829 published May 13, 1993, and Traunecker et al,,
EMBO I, 10: 3655 (1991). For further detatls of generating bispecific antibodies see, for
cxample, Suresh et al., Methods in Enzymology, 121:210 (1986). Bispecific antibodics include
cross-linked or “heteroconjugate” antibodics. For example, one of the antibodies in the
heteroconjugate can be coupled to avidin, the other to biotin. Heteroconjugate antibodigs may be

made using any convenient cross-hinking method. Suitable cross-linking agents are well known
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mn the art, and are disclosed m U.S. Pat. No. 4,676,980, along with a number of cross-linking
technigues.

5. Smgle-Domain Antibodies

{8176} In some embodiments, an antibody of the present disclosure is a single~domain
antibody. A single-domain antibody 1s a single polvpeptide chain comprising all or a portion of
the heavy chain variable domain or all or a portion of the light chain variable domain of an
antibody. In certain embodiments, a single-domain antibody is a human single-domain antibody
{Domantis, Inc., Waltham, Mass.; see, ¢.g., U.S. Pat. No. 6,248,516 Bi}. In onc embodiment, a
single~-domain antibody consists of all or a portion of the heavy chain variable domain of an
antibody.

6. Antibody Vanants

81777 In some embodiments, amino acid sequence modification{s) of the antibodies described
herein are contemplated. For example, it may be desirable to improve the binding affinity and/or
other biological properties of the antibody. Amino acid sequence variants of the antibody may be
prepared by mtroducing appropriate changes into the nucleotide sequence encoding the
antibody, or by peptide synthesis. Such modifications include, for example, deletions from,
and/or insertions into and/or substititions of, residues within the aming acid sequences of the
antibody. Any combination of deletion, insertion, and substitution can be made to arrive at the
final construct, provided that the final construct possesses the desired characteristics. The amino
acid alterations may be intreduced in the subject antibody amino acid sequence at the time that
sequence 1s made.

[8178] A usetul method for identification of certain residues or regions of the antibody that are
preferred locations for mutagenesis is called “alanine scanming mutagenesis” as described by
Cunningham and Wells (1989 Science, 244:1081-1085. Here, a residue or group of target
residues are identified {¢.g., charged residues such as arg, asp, his, lvs, and glu) and replaced by
aneutral or negatively charged amino acid {(¢.g., alanine or polyalanine) to affect the mteraction
of the amino acids with antigen. Those amino acid locations demonstrating functional sensitivity
to the substitutions then are refined by introducing further or other vanantis at, or for, the sites of
substitution. Thus, while the site for introducing an amino acid sequence variation is
predetermined, the nature of the mutation per se need not be predetermined. For example, to

analyze the performance of a mutation at a given site, ala scanning or random mulagencsis I8
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conducted at the target codon or region and the expressed immunoglobulins are screened for the
desired activity.

{0179}  Amino acid sequence insertions include amino- and/or carboxyvi-terminal fusions
ranging in length from one residue to polypeptides contaming a hundred or more residues, as
well as mtrasequence insertions of single or multiple amino acid residues. Examples of termimal
msertions include an antibody with an N-terminal methionyl residue. Other insertional variants
of the antibody molecule include the fusion to the N- or C-terminus of the antibody to an
enzyme or a polvpeptide which increases the serum half-life of the antibody.

{#188] In some embodiments, monoclonal antibodies have a C-terminal cleavage at the heavy
chain and/or light chain. Forexample, 1, 2. 3, 4, or 3 amino acid residues are cleaved at the C-
terminus of heavy chain and/or light chain. In some embodiments, the C-ternunal cleavage
removes a C-terminal bysine from the heavy chain. In some embodiments, monoclonal
antibodics have an N-terminal cleavage at the heavy chain and/or light chain. For example, 1, 2,
3. 4, or 5 amino acid residues are cleaved at the N-terminus of heavy chain and/or light cham. In
some embodiments, trancated forms of monoclonal antibodies can be made bv recombiant
technigques.

10181}  In certain embodiments, an antibody of the present disclosure 15 altered to increase or
decrease the extent to which the antibody is glycosviated. Glycosylation of polypeptides is
typically either N-linked or O-linked. N-linked refers to the attachment of a carbohydrate motety
to the side chain of an asparagine residue. The tripeptide sequences asparagine-X-sering and
asparagine-X-threonine, where X is any amino acid except proline, are the recognition
sequences for enzymatic attachment of the carbohydrate moiety to the asparagine side chain,
Thus, the presence of either of these tripeptide sequences in a polypeptide creates a potential
glvcosyvlation site. O-linked glycosylation refers to the attachment of one of the sugars N-
acevigalactosamine, galactose, or xylose to a hydroxyamino acid, most conmmonly serine or
threomne, although 5-hydroxyproline or S-hydroxvivsine mav also be used.

[8182] Addition or deletion of glycosylation sites to the antibody is conveniently
accomplished by altering the anino acid sequence such that one or more of the above-described
tripepiide sequences {for N-hinked glycosylation sites) is created or removed. The alteration may
also be made by the addition, deletion, or substitution of one or more sering or threoning

residues to the sequence of the original antibody (for G-linked glycosylation sites).
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[3183] Where the antibody comprises an Fe region, the carbohvdrate attached thereto may be
altered. For example, antibodies with a matire carbohydrate structure that lacks fucose attached
1o an Fe region of the antibody arc described in US Pat Appl No US 2003/0157108 (Presta, L.}
See also S 2004/0093621 (Kyowa Hakko Kogyo Co., Ltd). Antibodies with a bisecting N-
acetvlglucosamine (GlcNAc) in the carbohvdrate attached to an Fe region of the antibody are
referenced in WO 2003/011878, Jean-Mairet ¢t al. and U S. Pat. No. 6,602 684, Umana ¢t al.
Antibodies with at least one galactose residuc in the oligosaccharide attached to an Fc region of
the antibody are reported in WO 1997/30087, Patel et al. See, also, WO 1998/58964 (Raju, S.)
and WO 1999/22764 (Raju, S.) concerning antibodies with altered carbohvdrate attached to the
Fc region thereof. See also US 2005/0123546 (Umana et al)) on antigen-hinding molecules with
modified glvcosylation.

{8184} In certain embodiments, a glycosyvlation vartant compnses an Fo region, wherein a
carbohydrate structure attached to the Fe region lacks fucose. Such variants have improved
ADCC function. Optionally, the Fe region further comprises one or more amino acid
substitutions therein which further improve ADCC, for example, substitutions at positions 298,
333, and/or 334 of the Fe region (Eu numbering of residucs). Examples of publications related to
“defucosylated” or “fucose-deficient” antibodies mclude: US 2003/0157108, WO 2000/61739;
WO 2001/29246; US 2003/0113614; US 2002/0164328; US 2004/0093621; US 2004/0132140;
US 2004/0110704; US 2004/0110282; US 20604/0109865; WO 2003/085119; W0 2003/084570,
WO 2005/035586; WO 2005/035778, W(G2005/053742; Okazaki et al. J. Mol Biol 336:1239-
1249 (2004); Yamane-Ohnuki et al. Biotech. Bioeng. 87: 614 (2004). Examples of cell lines
producing defucosylated antibodies include Leci3 CHO cells deficient in protein fucosylation
{Ripka et al. Arch. Biochem. Biophys. 249:533-345 (1986); US Pat Appl No US 2003/0157108
Al Pregta, L; and WO 2004/056312 Al Adams et al | especially at Example 11}, and koockout
cell tines, such as alpba-1,6-fucosyltransferase gene, FUTS, knockout CHO cells (Yamane-
Ohnuk: et al. Biotech. Bioeng. 87: 614 (2004)), and celis overexpressing Bl.4-N-
acetvlglycosminvitransferase HI (GnT-UI) and Golgl p-mannosidase H (Manf}.

[0185] Antibodics are contemplated herein that have reduced fucose relative to the amount of
fucose on the same antibody produced 1n a wild-type CHO cell. For example, the antibody has a
lower amount of fucose than it would otherwise have if produced by native CHO cells ez, a
CHO cell that produce a native glycosylation pattern, such as, a CHO cell containing a native

FUTR genc). In certain embodiments, an anti-Siglec-8 antibody provided herein is one wherein
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tess than about 50%, 40%, 30%, 20%, 10%, 5% or 1% of the N-linked glycans thereon comprise
fucose. In certain embodiments, an anti-Siglec-8 antibody provided herein is one wherein none
of the N-linked glycans thereon comprise fucose, 1.¢., wherein the antibody 1s completely
without fucose, or has no fucose or is non-fucosylated or is afucosviated. The amount of fucose
can be determined by calculating the average amount of fucose within the sugar chamn at
Asn297 relative to the sum of all glycostructures attached to Asn297 {¢.g., complex, hybrid and
high mannose structures) as measured by MALDI-TOF mass spectrometry, as described in WO
2008/077546, for example. Asn297 refers to the asparagine residue located at about position 297
i the Fe region {Eu mumbering of Fe region residues); however, Asn297 may also be located
about + 3 amino acids upsiream or downstream of posttion 297, i.e., between positions 294 and
300, due to minor sequence variations in antibodics. In some embodiments, at least one or two of
the heavy chains of the antibody 1s non-fucosylated.

{8186} In one embodiment, the antibody is aliered to improve its serum half-life. To increase
the serum half-life of the antibody, one may incorporate a salvage receptor binding epitope into
the antibody {(especially an antibody fragment) as described in U5, Pat. No. 5,739,277, for
gxample. As used herein, the term ““salvage receptor binding epitope™ refers to an epitope of the
Fe region of an IgG molecule (e.g., 1gGl, 1gG2, 1gG3, or 1g(G4) that 1s respongible for increasing
the in vivo serum half~lite of the 1gG molecule (US 2003/6190311, U S, Pat. No. 6,821,505,
U.S. Pat. No. 6,165,745, U.S. Pat. No. 5,624,821, U.S. Pat. No. 5,648,260, U.S. Pat. No.
6,163,745, 1J.8. Pat. No. 5,834 ,597),

{0187} Another type of vanant 1s an amino acid substitution variant. These variants have at
cast one aming acid residue i the antibody molecule replaced by a different residue. Sites of
mterest for substitutional mutagenesis include the hypervariable regions, but FR alierations are
also contemplated. Conservative substitutions are shown in Table 5 under the heading of
“preferred substitutions.” If such substitutions result in a desirable change in biological activity,
then more substantial changes, denominated “exemplary substitutions”™ m Table S, or as further

described below in reference to amimg acid classes, may be introduced and the products

screened.
Table 5.

. - o Preferred
Orniginal Residue Exemplary Substitutions Substitutions
Ala (A) Val; Leu; Ile Val
Arg (R} Lys; Gin; Asn Lvs
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Asn (N} Gln; His; Asp, Lvs; Arg Gin
Asp (D) Gl Asn Glu
Cys (C) Ser; Ala Ser
Gin (Q) Asn; Glu Asn
Glu (E) Asp; Gin Asp
Gly () Ala Ala
Hig (88 Asn; Gin; Lys; Arg Arg
fle () ]‘E;Teu;r‘v a}; Met; Ala; Phe; Leu
lorleucine
Norleucine; He; Val; Met; Ala;

Leu (L) Pho ile

Lys {K) Arg: Gln, Asn Arg
Met (M) Leu; Phe; He Leu
Phe (F) Trp; Leu; Val; He; Ala; Tvr Tyr
Pro (P) Ala Ala
Ser {5) Thr Thr
Thr (T) Val; Ser Ser
Tip (W) Tyr; Phe Tyr
Tyr {Y) Trp: Phe; Thr, Ser Phe
Val (V) lle; Leu; Mect; Phe; Ala; Leu

Norleucine

[0188] Substantial modifications m the biological properties of the antibody are accomplished

by selecting substitutions that differ significantly in their effect on maintaining (3} the structure

of the polypeptide backbone in the arca of the substitution, for example, as a sheet or hehical

conformation, (b} the charge or hydrophobicity of the molecule at the target site, or ¢) the bulk

of the side chain. Anuno acids may be grouped according to simularities in the propertics of their

side chains (in A. L. Lehninger, in Biochemistry, second ed., pp. 73-75, Worth Publishers, New

York (1975)):

{1} non-polar: Ala (A), Val (V), Leu (L), lle (I}, Pro (P}, Phe (F), Tip (W), Met (M}
{2y uncharged polar: Gly (G}, Ser {8), Thr (T}, Cys (C), Tyr (Y}, Asn (N), Gin ()
(3} acidic: Asp (D), Glu (E)

{4) basic: Lvs (K}, Arg (R), His (H)

[318%] Alternatively, naturally occurring residues may be divided into groups based on

common side-chain propertics:

{1) hvdrophobic: Norleucine, Met, Ala, Val, Leu, He;

(2) neutral hydrophilic: Cys, Ser, Thr, Asn, Gl

{3} acidic: Asp, Glu;

{4} basic: His, Lys, Arg;
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{5) residues that influence chain onientation: Gly, Pro;

(6} aromatic: Tip, Tvr, Phe.

{0190} Non-conservative substitutions will entail exchanging a member of one of these classes
for another class. Such substituted residues also may be mtroduced nto the conservative
substitution sites or, into the remaining (non-conserved) sifes.

{8191} One type of substitutional vanant involves substituting one or more hypervariable
region residucs of a parent antibody {¢.g., a humanized or human antibody). Generally, the
resulting variani(s} selected for turther development will have modified {e.g., improved)
biclogical propertics relative to the parent antibody from which they are gencrated. A convenient
way for generating such substitutional vanants involves affinity maturation using phage display.
Briefly, several hypervanable region sites (e.g., 6-7 sites) are mutated to generate all possible
amino acid substitutions at each site. The antibodies thus generated are displaved from
filamentous phage particles as fusions to at least past of a phage coat protein {e.g., the geng 1}
product of M13) packaged within each particle. The phage-displaved variants are then screened
for their biological activity (e.g., bindimg affinity). In order to identify candidate hypervariable
region sites for modification, scanning mutagenesis (e.g., alaning scanming) can be performed to
wdentify hypervariable region residues contributing significantly o antigen binding.
Alternatively, or additionally, it mayv be beneficial to analvze a crystal structure of the antigen-
antibody complex to identify contact points between the antibody and antigen. Sach contact
residucs and neighboring residues are candidates for substitution according o technigues known
in the art, mncluding those elaborated herein. Once such variants are generated, the panel of
variants is subjected to screening using techmiques known in the art, includmg those deseribed
herein, and antibodies with saperior properties in one or more relevant assays may be selected
for further development.

{0192} Nucleic acid molecules encoding amino acid sequence variants of the antibody are
prepared by a variety of methods known 1n the art. These methods include, but are not limited to,
solation from a natural source (in the case of naturally occurring aming acid sequence vanants)
ot preparation by oligonucleotide-mediated (or site~directed) mutagencsis, PCR mutagenesis,
and cassette mutagenesis of an earlier prepared variant or a non-variant version of the antibody.
{3193} It may be desirable to introduce one or more amine acid modifications in an Fe region
of antibodies of the present disclosure, thercby generating an Fe region vadant. The Fe region

variant may comprise a human Fc region sequence {¢.g., a buman [gG1, 1gG2, 1263 or 1gG4 Fe
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region} comprising an amino acid modification (¢.g., a substitution) at one or more amino acid
positions including that of a hinge cysteine. In some embodiments, the Fo region variant
comprises a human IgG4 Fe region. In a further embodiment, the human IgG4 Fe region
comprises the amino acid substitution S228P, wherein the amino acid residues are numbered
according to the EU index as in Kabat,

{8194} In accordance with this description and the teachings of the art, it is contemplated that
m some embodiments, an antibody of the present disclosure may comprise one or more
alterations as compared to the wild tvpe counterpart antibody, e.g. in the Fe region. These
antibodies would nonetheless retain substantially the same characteristics required for
therapeutic utility as compared to their wild type counterpart. For example, if is thought that
certain alterations can be made in the Fe region that would result in altered (i.e., either improved
or dimimshed) Clg binding and/or Complement Dependent Cytotoxicity (CDCY, e.g., as
described m W099/51642. Sec also Duncan & Winter Nature 322:738-40 (1988); U.8. Pat. No.
5,648,260, U.S. Pat. No. 5,624,821 and WO94/29351 concerning other examples of Fe region
variants. WO00/42072 (Presta) and WO 2004/036312 {(Lowman} describe antibody variants with
mmproved or diminished binding to FcRs. The content of these patent publications are
spacifically incorporated herein by reference. See, also, Shields et al. J. Biol. Chem. 9(2): 6591~
6604 (2001). Antibodies with increased half-lives and improved binding to the neonatal Fc
receptor (FeRn), which is responsible for the transfer of maternal Ig(Gs to the fetus (Guveretal |
F o Immunct 117587 {1976) and Kim et al | }. Immuncl 24:249 (1994)), are descnbed in
US2Z005/0014934A1 (Huon et al ). These antibodies comprise an Fe region with one or more
substitutions therein which improve binding of the Fe region to FeRn. Polypeptide variants with
altered Fe region amino acid sequences and increased or decreased Clg binding capability are
described in U.S. Pat. No. 6,194 551B1, W(99/51642. The contents of those patent publications
arc specifically mcorporated herein by reference. Sce, also, Idusogie et al. J. fmmunol 164:
4178-4184 (2000},

7. Vectors, Host Cells. and Recombinant Methods

{8195} For recombinant production of an antibody of the present disclosure, the nucleic acid
encoding it s isolated and mserted into a replicable vector for further cloning (amplification of
the DNA) or for expression. BNA encoding the antibody is readily 1solated and sequenced using
conventional procedures {¢.g., by using ohigonucleotide probes that are capable of binding

specificallv 1o genes encoding the heavy and light chains of the antibodv}. Many vectors are

81~



CA 03099338 2020-11-02

WO 2019/213468 PCT/US2019/030523

avatlable. The choice of vecior depends in part on the host cell to be used. Generally, host cells
are of either prokarvotic or eukarvotic {generally mammalian} origin. 1t will be appreciated that
constant regions of any isotype can be used for this purpose, including IgG, IgM, IgA, gD, and
IgE constant regions, and that such constant regions can be obtained from any human or anmimal
species.

Generating Antibodies Using Prokaryotic Host Cells:

a) Vector Construction
[3196] Polvnucieotide sequences encoding polypeptide components of the antibody of the
present disclosure can be obtained using standard recombmant techniques. Desired
potynucieotide sequences may be 1solated and sequenced from antibody producing cells such as
hybridoma cells. Alternatively, polymucleotides can be synthesized using nucleotide synthesizer
or PCR technigques. Ongce obtained, sequences encoding the polypeptides are inserted into a
recombinant vector capable of rephicating and expressing heterologous polvnucieotides in
prokarvotic hosts. Manv vectors that are available and known in the art can be used for the
purpose of the present disclosure. Selection of an appropriate vector will depend mainly on the
size of the nucleic acids to be inserted into the vector and the particular host cell to be
transformed with the vector. Each vector contains various components, depending on s
function {amplification or expression of heterologous polynucleotide, or both) and its
compatibility with the particular host cell in which it resides. The vector components generally
mehude, but are not limited to: an origin of replication, a selection marker gene, a promoter, a
ribosome binding sitc {RBS), a signal sequence, the heterologous nucleic acid insert and a
transcription fermination sequence.
{8197} In eeneral, plasmud vectors containing replicon and control sequences which are
derived from species compatible with the host cell are used m connection with these hosts. The
vector ordinanly carries a replication site, as well as marking sequences which are capable of
providing phenotypic selection in transformed cells. For example, E. colt is typically
transformed using pBR322, a plasmid denved from an E. colt species. pBR322 contains genes-
encoding ampicitlin (Amp) and tetracycling (Tet) resistance and thus provides casy means for
wdentifying transformed cells. pBR322, its denvatives, or other microbial plasmids or
bacteriophage may also contain, or be modified to contain, promoters which can be used by the

microbial organism for expression of endogenous proteins. Examples of pBR322 derivatives
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used for expression of particular antibodies are described m detail in Carter et al., U5, Pat. No.
5,648,237,

{0198]  In addition, phage vectors containing replicon and control sequences that are
compatible with the host microorganism can be used as transtorming vectors in connection with
these hosts. For example, bacteriophage such as AGEM.TM -11 may be utilized 1n making a
recombinant vector which can be used to transform susceptible host cells such as E. coli LE392,
{0199] The cxpression vector of the present disclosure may comprise two or more promoter-
cistron pairs, encoding cach of the polypeptide components. A promoter is an untranslated
regulatory seqacnce located upstream (57} to a cistron that modulates its expression. Prokarvotic
promoters typically fall into two classes, inducible and constitutive. Inducible promoter is a
promoter that initiates increased levels of transcniption of the cistron under its control in
response to changes in the calture condition, ¢.g. the presence or absence of anutrient ora
change in temperature.

{0200] A large number of promoters recognized by a variety of potential host cells are well
known. The selected promoter can be operably linked to cistron DNA encoding the light or
heavy chain by removing the promoter from the socurce DNA via restriction enzyme digestion
and inserting the isolated promoter sequence into the vector of the present disclosure. Both the
native promoter sequence and many heterologous promoters may be used to direct amplification
and/or expression of the target genes. In some embodiments, heterclogous promoters are
utihized, as they generally permit greater transcription and higher yields of expressed target genc
as compared to the native target polypeptide promoter.

[8281] Promoters suitable for use with prokaryotic hosts include the PhoA promoter, the B-
galactamase and lactose promoter systems, a tryptophan (trp) promoter system and hybrid
promoters such as the tac or the tre promoter. However, other promoters that are functional in
bacteria (such as other known bacterial or phage promoters} are suitable as well. Their
nucleotide sequences have been published, thereby enabling a skilled worker operably to ligate
them to cistrons encoding the target light and heavy chains (Siebenlist et al. (1980} Cell 20: 269)
using linkers or adaptors to supply any required restriction sites.

{0202}  In one aspect of the present disclosure, each cistron within the recombinant vector
comprises a secretion signal sequence component that directs translocation of the expressed
polypeptides across a membrane. In general, the signal sequence may be a component of the

vector, or it may be a part of the target polypeptide DNA that is inserted into the vector. The
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signal sequence selected for the purpose of the present disclosure should be one that is
recognized and processed (1.2, cleaved by a signal peptidase} by the host cell. For prokaryotic
host cells that do not recognize and process the signal sequences native to the heterologous
polypeptides, the signal sequence is substituted by a prokarvotic signal sequence selected, for
example, from the group consisting of the alkaline phosphatase, penicillinase, Ipp, or heat-stable
enterotoxin H (STH) leaders, LamB, Phol, PelB, OmpA and MBP. In one embodiment of the
present disclosure, the signal sequences used m both cistrons of the expression system are ST
signal sequences or varants thereof.

{0203}  In anocther aspect, the production of the immumnoglobuling according to the present
disclosure can occur in the cyvtoplasm of the host cell, and therefore does not require the
presence of secretion signal scquences within each cistron. In that regard, immunoglobulin hight
and heavy chains are expressed, folded and assembled to form functional immunoglobuling
within the ovtoplasm. Certain host strains {e.g., the E. coli trxB-stratns) provide cytoplasm
conditions that are favorable for disulfide bond formation, thereby permitting proper folding and
assembly of expressed protein subunits. Proba and Pluckthun Gene, 159203 {1995).

[0204] Antibodies of the present disclosure can also be produced by using an expression
system in which the quantitative ratio of expressed polypeptide components can be modulated 1n
order to maximize the vield of secreted and properly assembled antibodics of the present
disclosure. Such modulation is accomplished at least in part by simultancously modulating
transiational strengths for the polypeptide components.

{0205} One technique for modulating translational strength is disclosed in Sinunons et al,
U.S. Pat. No. 3,840,523 [t utilizes vanants of the {ranslational initiation region (TIR) within a
cistron. For a given TIR, a serigs of amimo acid or nucleic acid sequence vanants can be created
with a range of translational strengths, thereby providing a convenient means by which to adjust
this factor for the desired cxpression level of the specific cham. TIR variants can be generated by
conventional mutagenesis techniques that result in codon changes which can alter the amino acid
sequence. In certain embodiments, changes in the nucleotide sequence are stfent. Alterations in
the TIR can include, for example, alterations in the number or spacing of Shine-Dalgamo
sequences, along with alterations n the signal sequence. One method for generating mutant
signal sequences 18 the generation of a “codon bank™ at the beginning of a coding sequence that
does not change the aming acid sequence of the signal sequence (1., the changes are silent).

This can be accomplished by changing the third nucleotide posttion of each codon; additionally,
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some amino acids, such as leucine, serine, and arginine, have multiple first and second positions
that can add complexity in making the bank. This method of mutagenesis is described i detail in
Yansura et al. {1992 METHODS: A Companion to Methods in Enzvmol. 4:151-158.

[8206] In one embodiment, a set of vectors 1s generated with a range of TIR strengths for cach
cistron therein. This limited set provides a comparison of expression levels of cach chain as well
as the vield of the desired antibody products under various TIR strength combinations. TIR
strengths can be determined by quantifying the expression level of a reporter gence as described
m detail m Simmons et al. U.S. Pat. No. 5,840,523, Based on the translational strength
comparison, the desired individual TIRs are selected to be combined in the expression vector
constructs of the present disclosure.

{8207} Prokarvotic host cells suitable for expressing antibodies of the present disclosure
mclude Archaebacteria and Eubacteria, such as Gram-negative or Gram-positive organisms.
Examples of useful bacteria include Escherichia{e.g., E. coli}, Bacilli (e g, B. subtilig),
Enterobacteria, Psecudomonas species (.g., P. acruginosa), Salmonella typhimurium, Serratia
marcescans, Kiebsieila, Proteus, Shigella, Rhizobia, Vitreoscilla, or Paracoccus. In one
embodiment, gram-negative cells are used. In one embodiment, E. coli cells are ased as hosts for
the present disclosure. Examples of E. coli strains include strain W3110 (Bachmanan, Cellular
and Molecular Biology, vol. 2 (Washington, 13.C .. American Socicty tor Microbiology, 1987},
pp. 1190-1219; ATCC Deposit No. 27,325} and derivatives thereof, inclading strain 33D3
having genotype W3110 AfhuA (AtonA) ptr3 lac g lacl8 AompTA{nmpce-fepE) degP41 kanR
{UU.5. Pat. No. 5,639,635). Other strains and derivatives thereof, such as E. coli 294 (ATCC
31,446}, E. coli B, E. colih 1776 (ATCC 31,537} and E. coli RV308(ATCC 31,608} are also
suttable. These examples are llustrative rather than limiting. Methods for constracting
derivatives of any of the above-mentioned bacteria having defined genotypes are known in the
art and described n, for example, Bass et al., Proteins, 8:309-314 (1990}, It is generally
neccssary to select the appropriate bacteria taking into consideration rephicability of the replicon
i the cells of a bacterium. For example, E. coli, Serratia, or Salmonella species can be sutably
used as the host when well known plasnuds such as pBR322, pBR323, pACYC177, or pKN410
are used to supply the replicon. Typically the host cell should secrete minimal amounts of
proteclytic enzymes, and additional protease inhibitors may desirably be incomporated in the cell
cultare.

b} Antihody Production
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[0208] Host cells are transformed with the above-described expression vectors and cultured in
conventional nutrient media modified as appropriate for inducing promoters, selecting
transformants, or amplifying the genes encoding the desired sequences.

{8209} Transformation means ntroducing DNA mto the prokaryotic host so that the DNA 15
replicable, either as an extrachromosomal clement or by chromosomal integrant. Depending on
the host cell used, transformation is done using standard techniques approprnate to such cells.
The calcium treatment employing calcium chioride 1s generally used for hacterial cells that
contain substantial cell-wall barriers. Another method for transtormation employs polyvethylene
glycol/DMB0. Yot another technigue used 1s electroporation.

10210}  Prokarvotic cells used to produce the polypeptides of the present disclosure are grown
m media known in the art and suitable for culture of the selected host cells. Examples of suitable
media include luria broth (LB) plos necessary nutrient supplements. In some embodiments, the
media also contains a selection agent, chosen based on the construction of the cxpression vector,
to selectively permit growth of prokaryotic cells contaming the expression vector. For cxample,
ampiciiin is added to media for growth of cells expressing ampicillin resistant gene.

{0211}  Any necessary supplements besides carbon, nitrogen, and inorganic phosphate sources
may also be included at appropriate concentrations introduced alone or as a mixture with another
supplcment or medium such as a complex nitrogen source. Optionally the culture medium may
contain one or more reducing agents selected from the group consisting of ghitathione, cysteine,
cystaming, thioglveollate, dithicerythritol and dithiothreitol

{0212} The prokaryotic host cells are cultured at suitable temperatures. In cortain
embodiments, for E. coli growth, growth temperatures range from about 20° €. to about 39° C;
from about 25° C. to about 37° C; or about 30° C. The pH of the medivm may be any pH
ranging from about 3 to about 9, depending mainly on the host organism. In certain
embodiments, for E. coli, the pH is from about 6.8 1o about 7.4, or about 7.0

{8213} If an inducible promoter is used in the expression vector of the present disclosure,
protein expression ts induced under conditions suitable for the activation of the promoter. In one
aspect of the prosent disclosure, PhoA promoters are used for controlling transcription of the
polypeptides. Accordingly, the transformed host cells are cultured in a phosphate-himiting
medium for induction. In certain embodiments, the phosphate-limiting medium is the CR AP,
mediom {s¢e, ¢.g., Simmons et al |, J. Immunol. Methods {2002}, 263:133-147}. A variety of

other inducers may be used, according to the vector construct emploved, as is known n the art.
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[8214] In one embodiment, the expressed polypeptides of the present disclosure are secreted
nto and recovered from the periplasm of the host cells. Protein recovery typically involves
disrupting the microorganism, generally by such means as osmotic shock, sonication or lysis.
Once cells are disrupted, cell debris or whole cells may be removed by centrifugation or
filtration. The proteins may be further purified, for example, by affinity resin chromatography.
Alternatively, proteins can be transported into the cultire media and isolated therein. Cells may
be removed from the culture and the culture supernatant being filtered and concentrated for
further purification of the proteins produced. The expressed polypeptides can be turther isolated
and identified using commonly known methods such as polvacrylamide gel electrophoresis
{(PAGE) and Western blot assay.

{8215} In one aspect of the present disclosure, antibody production is conducted n large
quantity by a fermentation process. Vartous large-scale fed-batch formentation procedures are
available for production of recombinant proteins. Large-scale fermentations have at least 1000
liters of capacity, and 1n certain embodiments, about 1,000 to 100,000 liters of capacity. These
fermentors use agitator impeliers to distnbute oxygen and nutnents, especially glucose. Small
scale fermentation refers generally to formentation in a fermentor that 1s no more than
approximately 100 hiters in volumetric capacity, and can range from about 1 liter to about 100
liters.

18216} In a fermentation process, induction of protein expression is typically mitiated after the
cells have been grown under suitable conditions 1o a desired density, ¢.g.. an OD550 of about
180-220, at which stage the cells are in the carly stationary phase. A variety of inducers may be
used, according to the vector construct emploved, as is known i the art and described above.
Cells may be grown for shorter periods prior to mmduction. Cells are usually induced for about
12-50 hours, although longer or shorter induction time may be used.

10217}  To improve the production vield and quality of the polypeptides of the present
disclosure, various fermentation conditions can be modified. For example, to improve the proper
assembly and folding of the secreted antibody polypeptides, additional vectors overexpressing
chaperone proteins, such as Dsb proteins (DsbA, DsbB, DsbC, DsbD and or DsbG) or FkpA (a
peptidyiprolvi cis trans-isomerase with chaperone activity) can be used to co-transform the host
prokarvotic cells. The chaperone proteins have been demonstrated to facilitate the proper folding
and solubility of heterclogous proteins produced in bacterial host cells. Chen et al. {1999} J.

Biol. Chem. 274:19601-196035; Georgiou ctal., U.S. Pat. No. 6,083,715, Georgiou et al,, US.
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Pat. No. 6,027,888, Bothmann and Pluckthun {2000} J. Biol. Chem. 275:17104-17105; Ramom
and Pluckthun (2000) J. Biol. Chem. 275:17106-17113; Anie et al. (2001) Mol. Microbiol.
39:199-710.
{8218} To mimimize proteolvsis of expressed heterologous proteins {especially those that are
proteolvtically sensitive), certain host strains deficient for proteolvtic enzymes can be used for
the present disclosure. For example, host cell strains may be modified to effect genctic
mutation{s} in the genes encoding known bacterial proteases such as Protease 1L, OmpT, DegP,
Tsp, Protease 1, Protease Mi, Protease V, Protease VI and combinations thereof. Some E. cols
protease-deficient strains are available and described in, for example, Joly et al. (1998), supra;
Georgiow et al, US Pat. No. 5,264,365; Georgiouetal, U5, Pat. No. 5,508,192, Haractal |
Microbial Drug Resistance, 2:63-72 (1996},
8219} In one embodiment, E. coli straing deficient for proteslvtic enzymes and transformed
with plasmids overexpressing one of more chaperone proteins are used as host cells in the
expression system of the present disclosure.

¢) Antibody Purification
10228]  In onc embodiment, the antibody protein produced herein is further purified to obtain
preparations that are substantially homogeneous for further assays and uses. Standard protein
purification methods known 1n the art can be emploved. The following procedures are
exemplary of suitable punfication procedures: fractionation on immuncaffinity or ion-exchange
colamns, ethanol precipitation, reverse phase HPLC, chromatography on silica or on a cation-
cxchange resin such as DEAE, chromatofocusing, SDS-PAGE, ammonium sulfate precipitation,
and gel filtration using, for example, Sephadex G-73.
[8221]  In one aspect, Protein A immobilized on a solid phase is used for immunoaffinity
purification of the antibody products of the present disclosure. Protein A is a 41 kD cell wall
protein from Staphyiococcus aurcas which binds with a high affinity to the Fe region of
antibodies. Lindmark et al (1983} J. Immunol. Meth. 62:1~13. The solid phase to which Protein
A 1s mmmobilized can be a column comprising a glass or silica surface, or a controlled pore glass
coloom or a silicic acid column. In some applications, the column is coated with a reagent, such
as glveerol, to possibly prevent nonspecific adherence of contaminants,
10222}  As the first step of punification, a preparation derived from the cell culture as descnibed
above can be applied onto a Protein A immobilized solid phase to allow specific binding of the

antibody of interest to Protein A. The solid phase would then be washed to remove contaminants
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non-specifically bound to the solid phase. Finally the antibody of inferest is recovered from the
solid phase by elution.

Generating Antibodies Using Eukaryotic Host Cells:
{8223} A vector for use in a cukaryotic host cell generally includes one or more of the
followmg non-limiting components: a signal sequence, an origin of replication, one or more
marker genes, an enhancer element, a promoter, and a transcription termination sequence.

a) Signal Sequence Component
{8224} A vector for use n a eukarvotic host cell may also contain a signal sequence or other
polypeptide having a specific cleavage site at the N-terminus of the mature protein or
polypeptide of interest. The heterclogous signal sequence selected may be one that is recognized
and processed (1., cleaved by a signal peptidase) by the host cell. In mammalian cell
expression, mammalian signal sequences as well as viral secretory leaders, for example, the
herpes stmplex gD signal, are available. The DNA for such a precursor region is ligated in
reading frame 1o DNA encoding the antibody.

b} Origin of Replication
{0225]  Generally, an origin of replication component is not needed for mammalian expression
vectors. For example, the SV40 origin may typically be used only because it contains the early
promoter.

¢) Selection Gene Component
10226] Expression and cloning vectors may contain a selection gene, also termed a selectable
marker. Tvpical selection gencs encode proteins that (a) conter resistance to antibiotics or other
toxins, ¢.2., ampicillin, neomyein, methotrexate, or tetracveling, (b) complement auxotrophic
deficiencies, where relevant, or (¢} supply cntical nutrients not available from complex media.
10227}  One example of a selection scheme utilizes a drug to arrest growth of a host cell. Those
cells that are successfully transformed with a heterologous gene produce a protein conferring
drug resistance and thus survive the selection regimen. Examples of such dominant selection use
the drugs neomycin, mycophenolic acid and hygromycin.
{0228} Another example of suitable sclectable markers for mammalian cells are those that
enable the identification of cclls competent to take up the antibody nucleic acid, such as DHFR,
thymidine kinase, metallothionein-I and -H, primate metallothionein genes, adenosine

deaminase, ornithing decarboxylase, ete.
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{6229} For example, 10 some embodiments, cells transformed with the DHFR selection gene
are first identified by culturing all of the transformants in a culture medium that contains
methotrexate (Mix), a competitive antagonist of DHFR. In some embodiments, an appropriate
host cell when wild-type DHFR s employed s the Chinese hamster ovary (CHO) cell line
deficient in DHFR activity {e.g., ATCC CRL-9096).
10238} Alternatively, host cells (particularly wild-type hosts that contain endogenous DHFR)
transformed or co-transtormed with DNA scquences encoding an antibody, wild-type DHFR
protein, and another sclectable marker such as aminoglyveoside 3'-phosphotransferase (APH) can
be selected by cell growth in mediom containing a selection agent for the selectable marker such
as an aminoglycosidic antibiotic, ¢.g., kanamyein, neomycin, or G418, See U5, Pat. No.
4,965,199 Host cells may include NSO, CHOK L, CHOKISY or derivatives, including cell hines
deficient in ghitamme synthetase (GS). Methods for the use of (GS as a selectable marker for
mammalian cells are described in U.S. Pat. No. 5,122,464 and U.S. Pat. No. 3,891,693,

d} Promoter Component
[8231] Expression and cloning vectors usually contam a promoter that 1s recogmized by the
host organism and 1s operably linked to nucleic acid encoding a polypeptide of interest (e.g., an
antibody). Promoter sequences are known for eukaryotes. For example, virtually all eukarvotic
genes have an AT-rich region located approximately 25 to 30 bases upstream from the site
where transcription is mitiated. Another sequence found 70 to 80 bases upstream from the start
of transcription of many genes is a CNCAAT region where N may be any nuclestide. At the 3
end of most cukaryotic genes is an AATAAA sequence that may be the signal for addition of the
poly A tail to the 3" end of the coding sequence. In certain embodiments, any or all of these
sequences may be suitably inserted into sukaryotic expression vectors.
192321 Transcription from vectors in mammalian host cells is controlled, for example, by
promaoters obtained from the genomes of viruses such as polvoma virus, fowlpox virus,
adenovirus (such as Adenovirus 2}, bovine papilloma virus, avian sarcoma virus,
cytomegalovirus, a retroviras, hepatitis-B virus and Simian Virus 40 (§V 40}, from heterologous
manunalian promoters, ¢.g., the actin promoter or an rnmunoglobulin promoter, from heat-
shock promoters, provided such promoters are compatible with the host cell systems.
10233} The early and late promoters of the SV40 virus are conveniently obiained as an 5V40
restriction fragment that also contains the 5V40 viral origin of replication. The immediate early

promoter of the human cytomegalovirus is conveniently obtained as a HindHl E restriction
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fragment. A system for expressing DNA m mammahan hosts using the bovine papilloma virus
as a vector is disclosed 1n U.S. Pat. No. 4,419 446 A modification of this system is described
U5, Pat. No. 4,601,978, Sce also Reves et al., Nature 297:598-601 (1982}, describing
expression of human P-interferon ¢DNA in mouse cells under the control of a thynudine kinase
promoter from herpes simplex virus. Alternatively, the Rous Sarcoma Virus long terminal repeat
can be used as the promoter.

¢) Enhancer Element Component
{3234} Transcription of DNA encoding an antibody of the present disclosure by higher
cukarvotes is often increased by inserting an enhancer sequence into the vector. Many enhancer
sequenees are now known from mammalian genes (globin, elastase, albumin, g-fetoprotein, and
msulin). Typically, however, one will use an enhancer from a eukaryotic cell virus. Examples
mclude the 5V40 enhancer on the late side of the rephication origin (bp 100-270}, the human
cytomegalovirus early promoter enhancer, the mouse cytomegalovirus eardy promoter enhancer,
the polyoma enhancer on the late side of the replication origin, and adenovirus enhancers. Sec
also Yamiv, Nature 297:17-18 (1982) describing enhancer clements for activation of eukaryotic
promoters. The enhancer may be spliced into the vector at a posttion 3" or 3" to the antibody
polypeptide-encoding sequence, but is generally located at a site 5 from the promoter.

) Transcription Tormination Component
{8233} EHupression vectors used in eukaryotic host cells may alse contain sequences necessary
for the termination of transcription and for stabilizing the mRNA. Such sequences are commonly
available from the 5" and, occasionally 3', untranslated regions of cukaryotic or viral DNAs or
cDNAs. These regions contain nucleotide segments transcribed as polyvadenviated fragments in
the untranslated portion of the mRNA encoding an antibody. One useful transcription
termination component is the bovine growth hormone polvadenylation region. See W(94/11026
and the expression vector disclosed therein.

g} Selection and Transformation of Host Cells
18236] Suitable host cells for cloning or expressing the DNA in the vectors herein include
higher cukaryote cells described herein, including vertebrate host cells. Propagation of vericbrate
cells in cnlture (tissue culture} has become a routine procedure. Examples of useful mammalian
host cell lines are monkey kidney CV1 ling transformed by SY40 (COS-7, ATCC CRL 1631},
humar embryonic kidney 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);
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Chingse hamster ovary cells/~-DHFR (CHO, Urlaub et al., Proc. Natl. Acad. Sci. USA 77:4216
{1980}}; mouse sertoli cells (T™M4, Mather, Bicl. Reprod. 23:243-251 (1980}): monkey kidney
cells (CV1 ATCC CCL 70); African green monkey kidnev cells (VERO-76, ATCC CRL-1387);
human cervical carcinoma cells (HELA, ATCC CCL 2); canming kidoey cells (MDCK, ATCC
CCL 34); buffalo rat iver cells (BRL 3A, ATCC CRL 1442); human lung cells (W138, ATCC
CCL 75); human hiver cells (Hep G2, HB 8065); mouse mammary tumor (MMT 060562, ATCC
CCLSD): TRI cells (Mather et al, Amnals NY . Acad. 5S¢t 383:44-68 (1982));, MRC 5 celis; FS4
cells; CHOKI cells, CHOK 1SV cells or denivatives and a human hepatoma line (Hep G2).
1082377 Host cells are transformed with the above-desenbed-expression or cloning vectors for
antibody production and cultured in conventional nutrient media modified as appropriate for
mducing promoters, selecting transtformants, or amplifying the genes encoding the desired
sequences.

hy Culturing the Host Cells
{0238} The host celis used to produce an antibody of the present disclosure may be cultured in
a variety of media. Commercially available media such as Ham's FI10 (Sigma}, Minimal
Essential Medium ((MEM), Sigma), RPMI-1640 (Sigma), and Dulbecco's Modified Eagle's
Medimm ((BMEM), Sigma) are suitable for culturing the host cells. In addition, any of the media
described in Ham et al., Meth. Enz. 58:44 (1979}, Bames 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, W( 90/03430, WO
87/00195, or U5, Pat. Re. 30,985 may be used as cufture media for the host cells. Any of these
media may be supplemented as necessary with hormones and/or other growth factors (such as
msulin, transferrin, or epidermal growth factor}, salts (such as sodium chioride, calcium,
magnesium, and phosphate), buffers (sach as HEPES), nucleotides {such as adenosine and
thymidine}, antibiotics (such ags GENTAMYCINT™ dryg), trace clements {defined as inorganic
compounds usually present at final concentrations in the micromolar range), and glucose or an
equivalent energy source. Any other supplements may also be mcluded at appropnate
concentrations that would be known to those skilled 1 the art. The culture conditions, sach as
temperature, pH, and the like, are those previously used with the host coll selected for
expression, and will be apparent to the ordimarily skilled artisan.

iy Purtfication of Antibody
10239} When using recombmant techniques, the antibody can be produced mitracelularly, or

directly secreted into the medium. If the antibody is produced intracellularly, as a first step, the
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particulate debris, either host cells or tysed fragments, may be removed, for example, by
centrifugation or ultrafiltration. Where the antibody is secreted into the mediim, sapernatants
from such expression svstems may be first concenirated using a comumercially available protein
concentration filter, for example, an Amicon or Millipore Pellicon ultrafiltration umit. A protease
mthibitor such as PMSF may be included 1 any of the foregoing steps to mhibit proteolysis, and
antibiotics may be included to prevent the growth of adventitious contaminants.

{0248} The antibody composition prepared from the cells can be purified using, for example,
hydroxylapatite chromatographyv, gel electrophoresis, dialysis, and affinity chromatography,
with affinity chromatography being a convenient technique. The suitability of protein A as an
affinity ligand depends on the specics and isotype of any immunoglobulin Fo domain that is
present in the antibody. Protein A can be used to purify antibodies that are based on human y1,
v2, or v4 heavy chains (Lindmark et al | J. Immunol. Methods 62:1-13 (1983)). Protein G is
recommended for all mouse isotypes and for human v3 {Guss etal,, EMBO §. 5:15671575
{1986)). The matrix to which the affinity ligand is attached may be agarose, but other matrices
arc available. Mechanically stable matrices such as controlled pore glass or
poly(stvrenedivinyDbenzene allow for faster flow rates and shorter processing times than can be
achicved with agarose. Where the antibody comprises a CH3 domain, the Bakerbond ABX™
resin {J. T. Baker, Phillipsburg, N .1} is useful for punfication. Other techniques for protein
purification such as fractionation on an ion-exchange column, cthanol precipitation, Reverse
Phase HPLC, chromatography on silica, chromatography on heparin SEPHAROSE™
chromatography on an anion or cation exchange resin (such as a polyaspartic acid colurn),
chromatofocusing, SDS-PAGE, and ammomium sulfate precipitation are also available
depending on the antibody to be recovered.

10241} Following any prebiminary punfication step(s}, the mixture comprising the antibody of
mterest and contanminants may be subjected to further purification, for example, by low pH
hydrophobic interaction chromatography using an elution buffer at a pH between about 2.5-4.5,
performed at low salt concentrations {e.g., from about 0-0.25M salt}.

{0242} In general, various methodologies for preparing antibodics for use 1o research, testing,
and chnical use are well-gcstablished in the art, consistent with the above-descnibe
methodologies and/or as deemed appropriate by one skilled i the art for a particular antibody of

nterest.
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Production of non-fucosylated antibodies
10243} Provided herein are methods for preparing antibodies with a reduced degree of
fucosvlation. For example, methods contemplated herem include, but are not hinited to, use of
cell tines deficient in protein fucosylation {e.g., Lec13 CHO cells, alpha-1,6-fucosyltransterase
gene knockout CHO cells, cells overexpressing pl.4-N-acetylglycosminyltransferase Hl and
further overexpressing Golgi pw-mannosidase H, ete ), and addition of a fucose analog{(s) m a cell
culture medium used for the production of the antibodics. Sce Ripka et al. Arch. Biochem.
Biophwvs. 249:533-345 (1986); US Pat Appl No US 2003/0157108 Al, Presta, L, WO
2004/056312 Al; Yamaneg-Ohnuki et al. Biotech. Bioeng. 87: 614 {2004); and US Pat. No.
8,574,907, Additional techmiques for reducing the fucose content of antibodies include Glymaxx
technology described in U5, Patent Application Publication No. 2012/0214973 . Additional
techmques for reducing the fucose content of antibodies also inchude the addition of one or more
glveosidase inhibitors in a cell culture medium used for the production of the antibodies.
Glycosidase inhibitors include g-glucosidase 1, a-glucosidase 11, and a-mannosidase 1. In some
embodiments, the glvcosidase inhibitor 1s an inhibitor of g~-mannosidase 1 (e.g., kifunensing).
10244}  As used herein, “core fucosylation” refers to addition of fucose (Mfucosylation™) to N-
acetyighicosamine (“GlcNAC™) at the reducing terminal of an N-linked glycan. Also provided
arc antthodies produced by such methods and compositions thereof.
{0243} In some embodiments, fucosyviation of complex N-glveoside-linked sugar chains boand
to the Fe region (or domain) is reduced. As used herein, a “complex N-glycoside-linked sugar
chain” is typically bound to asparagine 297 (according to the number of Kabat), although a
complex N-glvcoside hinked sugar cham can also be linked to other asparagine residues. A
“complex N-glveoside-linked sugar chain™ excludes a high mannose type of sugar chain, in
which only mannose is incorporated at the non-reducing terminal of the core structure, but
mchudes 1} a complex type, in which the non-reducing terminal side of the core structure has one
or more branches of galactose-N-acetyiglucosamine (also referred to as “gal-GicNAC”) and the
non-reducing terminal side of Gal-GlicNAc optionally has a sialic acid, bisecting N-
acetyighucosamine or the like; or 2) a hybnd type, in which the non-reducing terminal side of the
core structure has both branches of the high mannose N-glveoside-linked sugar chain and
complex N-glveoside-linked sugar cham.
10246}  In some embodiments, the “complex N-glvcoside-tinked sugar chain” mcludes a

complex type in which the non-reducing terminal side of the core structure has zero, one or more
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branches of galactose-N-acetviglucosamine (also referred to as “gal-GlcNAC™) and the non-
reducing terminal side of Gal-GlcNAc optionally further has a structure such as a sialic acid,
bisecting N-acetylglucosanmune or the like.

{8247}  According to the present methods, typically only a minor amount of fucose is
meorporated into the complex N-glycoside-hinked sugar chain{s}. For example, in vartons
embodiments, less than about 60%, less than about 50%, less than about 405, less than about
309, less than about 20%, less than about 15%, less than about 10%, less than about 3%, or less
than about 1% of the antibody has core tucosylation by fucose m a composition. In some
embodiments, substantially none {i.¢., less than about .5%) of the antibody has core
fucosvlation by fucose in a composition. In some embodiments, more than about 40%, more
than about 50%, more than about 60%, more than about 70%, more than about 8%, more than
about 90%, more than about 91%, more than aboot 92%. more than aboot 93%, more than about
94%, more than about 95%., more than about 96%, more than about 97%, more than about 98%,
or more than about 99% of the antibody is nonfucosviated in a composition.

[0248] In some embodiments, provided herein is an antibody wherein substantially none (i.¢.,
less than about 0.5%;} of the N-glycoside-linked carbohydrate chatns contain a fucose residue. In
some embodiments, provided herein is an antibody wherein af least one or two of the heavy
chains of the antibody is non-fucosviated.

10249} As described above, a vanety of mammalian host-expression vector systems can be
utifized to express an antibody. In some embodiments, the colture media is not supplemented
with fucose. In some embodiments, an effective amount of a fucose analog 15 added to the
culture media. In this context, an “effective amount” refers to an amount of the analog that 1s
sufficient to decrease fucose incorporation mto a complex N-glycoside-linked sugar chain of an
antibody by at least about 10%, at least about 20%, at least about 30%, at feast about 40% or at
least about 50%. In some embodiments, antibodics produced by the instant methods comprise at
feast about 10%, at least about 20%, at least about 30%, at least about 40% or at least about 50%
non-core fucosyvlated protein (.2, lacking core fucosylation), as compared with antibodies
produced from the host cells cultured in the absence of a fucose analog,

[82536] The content (e.g., the ratio) of sugar chains in which fucose 1s not bound o N-
acetylghicosamine in the reducing end of the sugar chain versus sugar chains in which fucose s
bound to N-acetylglucosamine in the reducing end of the sugar chain can be determined, for

example, as described in the Examples. Other methods include hydrazinolysis or enzyme
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digestion (see, e.g., Biochemical Experimentation Methods 23: Method for Studying
Glycoprotein Sugar Cham (Japan Scientific Socicties Press), edited by Reiko Takahashi (1989},
fluorescence labeling or radioisotope fabeling of the released sugar chain and then separating the
labeled sugar chamn by chromatography. Alse, the compositions of the released sugar chains can
be determined by analyzing the chains by the HPAEC-PAD method (see, ¢.g., I Lig
Chromatogr. 6:1557 (1983)). {5ce generally U.S. Patent Application Publication No.
2004/0110282 ).

. Compositions

[0231]  In some aspects, also provided herein are compositions (e.g., pharmaceutical
compositions) comprising any of the anti-Siglec-8 antibodics described herein {¢.g., an antibody
that binds to Siglec-8). In some aspects, provided herein is a composition comprising an anti-
Siglec-8 antibody described herein, wherein the antibody comprises a Fe region and N-
glveoside-linked carbohydrate chains linked to the Fe region, whercin less than about 50% of the
N-glveoside-linked carbohydrate chamns contain a fucose residuc. In some embodiments, the
antibody compnses a Fe region and N-glycoside-linked carbohydrate chains linked to the Fe
region, wherein less than about 45%, about 40%, about 35%, about 30%, about 25%, about 20%,
or about 15% of the N-glycoside-linked carbohvdrate chains contain a fucose residue. In some
aspects, provided herein is a composition comprising an anti-Siglec-8 antibody described herein,
wherein the antibody comprises a Fe region and N-glycoside-linked carbohydrate chains lnked
to the Fo region, wherein substantially none of the N-glvcoside-linked carbohydrate chains
contain a fucose residue.

{9252}  Therapeutic formulations are prepared for storage by mixing the active mgredient
having the desired degree of purity with optional pharmaceutically aceeptable carriers,
excipients or stabilizers {(Remington: The Science and Practice of Pharmacy, 20th Ed..
Lippincott Williams & Wiklins, Pub ., Gennaro Ed , Philadelphia, Pa. 2000). Acceptable carriers,
excipients, or stabilizers are nontoxic to recipients at the dosages and concentrations emploved,
and include buffers, antioxidants including ascorbic acid, methionime, Vitamin E, sodiom
metabisulfite; prescrvatives, isotonicificrs, stabilizers, metal complexes (e.g., Zn-protein
complexes); chelating agents such as EDTA and/or non-ionic surfactants.

{8233} Buffers can be used to control the pH in a range which optimizes the therapeutic
cffectiveness, especially if stability is pH dependent. Buffers can be present at concentrations

ranging from about 50 mM to about 250 mM. Suitable buffering agents for use with the present

06~



CA 03099338 2020-11-02

WO 2019/213468 PCT/US2019/030523

disclosure include both organic and inorgamic acids and salts thereof. For example, citrate,
phosphate, succinate, tartrate, fumarate, gluconate, oxalate, lactate, acetate. Additionally, buffers
may be comprised of histidine and trimethyvlamine salts such as Tris.

{8254} Preservatives can be added to prevent microbial growth, and are typically presentin a
range from about 0.2%-1.0% {w/v). Suitable preservatives for use with the present disclosure
imchide octadecyldimethylbenzyl ammonium chlonde; hexamethonium chloride; benzalkonivim
halides {c.g., chloride, bronude, 1odide), benzethonium chloride; thimerosal, phenol, butyl or
benzyl alcohol; alkyl parabens such as methyl or propyl paraben; catechol; resorcinol;
cyclohexanol, 3-pentancl, and m-cresol.

10255} Tonicity agents, sometimes known as “stabilizers” can be present to adjust or maintan
the tonicity of higuid in a composition. When used with large, charged biomolecules such as
proteins and antibodies, they are often termed “stabilizers”™ becaunse they can interact with the
charged groups of the amino acid side chains, thereby lessening the potential for inter and intra-
maolecular interactions. Tonicity agents can be present in any amount between about 0.1% to
about 25% by weight or between about 1 to about 5% by weight, taking imto account the relative
amounts of the other ingredients. In some embodiments, tonicity agents include polvhydric sugar
alcohols, trihydric or higher sugar alcobols, such as glycerin, ervthritol, arabitol, xvlitol, sorbitol
and mannitol.

18256} Additional excipients include agents which can serve as one or more of the following:
{1} bulking agents, (2) solubility enhancers, (3) stabilizers and (4} and agents preventing
denaturation or adherence to the container wall. Such excipients nclude: polvhydric sugar
alcohols {(enumerated above); amino acids such as alanine, glveine, glutamine, asparagine,
histiding, arginine, lysine, ornithine, leucing, 2-phenylalanine, glutamic acid, threoning, otc ;
organic sugars or sugar alcchols such ag sucrose, lactose, lactitol, teehalose, stachyose, mannose,
sorbose, xylose, nibose, ribitol, myoinisitose, myoinisitol, galactose, galactitol, glveerol, cyclitols
{c.g., nostiol), polvethviene glveol; sulfur containing reducing agents, such as urea, glutathione,
thioctic acid, sodium thioglycolate, thioglveerol, a-mongthioglycerol and sodim thio sulfate;
low molecular weight protems such as human serum albumin, bovine serum albumin, gelatin or
other immunoglobulins; hydrophilic polymers such as polyvinvipyvrrohdone; monosacchandes
{e.g., xvilose, mannose, fructose, glucose; disaccharides {e.g., lactose, maltose, sucrose);

trisaccharnides such as raffinose; and polysaccharides such as dextrio or dextran.
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{82537} Non-ionic surfactants or detergents {also known as “wetting agents”) can be present to
help solubilize the therapeutic agent as well as to protect the therapeutic protein against
agitation-induced aggregation, which also permits the formulation o be exposed to shear surface
stress without causing denaturation of the active therapeutic protein or antibody. Non-ionic
surfactants are present in a range of about 0.05 mg/ml to about 1.0 mg/m! or about 0.07 mg/ml to
about 0.2 mg/mi. In some embodiments, non-ionic surfactants are present in a range of about
0.001% to about 0.1% w/v or about 0.01% to about 0.1% w/v or about 0.01% to about 0.025%
WiV,

[0238] Suitable non-ionic surfactants include polysorbates (20, 40, 60, 65, 80, ¢tc.),
polyoxamers (184, 188, etc), PLURONIC® polyols, TRITON®, polyvoxyethylene sorbitan
monogthers (TWEEN®-20, TWEEN®-80, ¢tc .}, lauromacrogol 400, polvoxyl 40 stearate,
polvoxyethylene hvdrogenated castor otl 10, 50 and 60, glycerol monostearate, sucrose fatty acid
ester, methyl celluose and carboxymethyl cellulose. Anionic detergents that can be used include
sodium lauryl sulfate, dicctvle sodium sulfosuccinate and diocty! sodium sulfonate. Cationic
detergents include benzalkonium chloride or benzethonium chlonde.

[8239]  In order for the formulations to be used for in vivo administration, they must be sterile.
The formulation may be rendered sterile by filtration through sterile filiration membranes. The
therapeutic compositions herein gencrally are placed into a container having a stenile access port,
for example, an intravenous solution bag or vial having a stopper pierceable by a hypodermic
mjection needle.

{0266} The route of adnunistration is in accordance with known and accepted methods, such
as by single or multiple bolus or mfusion over a long period of time 1n a suitabie manner, ¢.g.,
mjection or mfusion by subcutancous, intravenous, intraperitoneal, intramuscular, intraarterial,
mitralesional or intraarticular routes, topical administration, inhalation or by sustained release or
extended-release means. In some embodiments, a composition or antibody of the present
disclosure 1s administered by intravenous infusion once a month for 3 or more months.

18261} The formalation herein may also contain more than one active compound as necessary
for the particular indication being treated, preferably those with complementary activities that do
not adversely affect each other. Such active compounds are suitably present in combination in

amounts that are effective for the purpose intended.
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V.  Articles of Manufacture or Kits

10262}  In ancther aspect, an article of mamufacture or kit is provided which comprises an anti-
Siglec-8 antibody described hercin (¢.g., an antibody that binds human Siglec-8). The article of
manufacture or kit may further comprise instructions for use of the antibody in the methods of
the present disclosure. Thus, in certain embodiments, the article of manufacture or kit comprises
mstructions for the use of an anti-Siglec-8 antibody that binds to human Siglec-8 in methods for
treating and/or preventing chronie urticaria in an individual comprising administering to the
mdividual an cffective amount of an anti-Siglec-8 antibody that binds to human Siglec-8. In
certain embodiments, the article of manufacture comprises a medicament comprising an
antibody that binds to human Siglec-8 and a package insert comprising instructions for
adoinistration of the medicament in an individual in need thereof to treat and/or prevent chronic
griicaria. In some embodiments, the package insert further indicates that the treatment is
effective in reducing one or more symptoms in the mdividual with chronic urticana as compared
to a baseline level before administration of the medicament. In some embodiments, the
mdividual is diagnosed with chronic urticaria before admunistration of the medicament
comprising the antibody. In certain embodiments, the individual is a human.

10263} The article of manufacture or kit may further comprise a contamer. Suitable containers
mclude, for example, boitles, vials (e.g., dual chamber vials), svringes (such as single or dual
chamber syvringes) and test tubes. The container may be formed from a varicty of materials such
as glass or plastic. The container holds the formulation.

{0264} The article of manufacture or kit may further comprise a label or a package insert,
which is on or associated with the container, may indicate directions for reconstitution and/or
use of the formulation. The label or package insert may further indicate that the fornulation s
useful or mtended for subcutancous, intravencus, or other modes of admunistration for treating
and/or preventing chronic urticaria i an individual. The container holding the formulation may
be a single-use vial or a multi-use vial, which allows for repeat admimistrations of the
reconstituted formulation. The article of manufacture or kit may further comprise a second
container comprising a suitable diluent. The article of manufacturce or kit may further include
other materials desirable from a commercial, therapeutic, and user standpoint, including other
buffers, diluents, filters, needles, syringes, and package nserts with instructions for use.

10265}  In a specific embodiment, the present disclosure provides kits for a single dose-

adnunistration unit. Such kits comprise a container of an agueous formulation of therapeutic
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antibody, including both single or multi-chambered pre-filled syninges. Exemplary pre-fitled
syringes are available from Vetter GmbH, Raveusburg, Germany.

10266} In another crabodiment, provided herein is an article of manufacture or kit comprising
the formulations descnibed herein for administration in an anto-injector device. An auto-injector
can be described as an injection device that upon activation, will deliver its contents without
additional necessary action from the patient or adnunistrator. They are particularly suited for
sclf-medication of therapeutic formulations when the delivery rate must be constant and the time
of delivery is greater than a foew moments.

[8267}  In anocther aspect, an article of manufacture or kit is provided which comprises an anti-
Siglee-8 antibody described herein {(e.g., an antibody that binds human Siglec-8). The article of
manufacture or kit may further comprise instructions for use of the antibody in the methods of
the present disclosure. Thus, in certain embodiments, the article of manufacture or kit comprises
mstructions for the use of an anti-Siglec-8 antibody that binds to human Siglec-8 in methods for
treating or preventing chronic wrticana in an individual comprising administering to the
mdividual an cffective amount of an anti-Siglec-8 antibody that binds to human Siglec-8. In
certain embodiments, the article of manufacture or kit comprises a medicament comprising an
antibody that binds to human Siglec-8 and a package insert comprising instructions for
adnunistration of the medicament in an individual in need thereof to treat and/or prevent chronic
griicaria.

10268} The present disclosure also provides an article of manufacture or kit which compnises
an andi-Siglec-8 antibody described hercin (¢ 2., an antibody that binds human Siglec-8} in
cornbination with one or more additional medicament (¢ .g., a second medicament) for treating or
preventing chronic urticaria in an individual. The article of manufacture or kit may further
comprise instructions for use of the antibody in combination with one or more additional
medicament in the methods of the present disclosure. For example, the article of manufacture or
kit herein optionally further comprises a container comprising a second medicament, wherein the
anti-Siglec-8 antitbody 15 a first medicament, and which article or kit further comprises
mstructions on the label or package insert for treating the imdividual with the sccond
medicament, in an effective amount. Thus in certain embodiments, the article of manufacture or
kit compnses instructions for the use of an anti-Siglec-8 antibody that binds to human Siglec-8
i combination with one or more additional medicament 1n methods for treating or preventing

chronic urticaria in an individual. In certain embodiments, the article of manufacture or kit
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comprises a medicament comprising an antibody that binds to human Siglec-8 (e.g., a first
medicament}, one or more additional medicament and a package insert comprising mstructions
for administration of the first medicament in combination with the one or more additional
medicament {e.g., a second medicament). In some embodiments, the one or more additional
therapeutic agents may inchide, but are not imited to, H-2 receptor antagonists, Hi-
antthistamines, H2-antthistamines, anti-IgE antibodics, corticosteroids, doxepin, leukotriene
receptor antagonists (TR As), cyvclosporine, and tacrolimus.

[8269] 1t 15 understood that the aspects and embodiments described heremn are for illustrative
purposes only and that various modifications or changes in light thereof will be suggested to
persons skilled in the art and are to be included within the spirit and parview of this application

and scope of the appended claims.

EXAMPLES

10278]  The present disclosure will be more fully understood by reference to the following
examples. The examples should not, however, be construed as limiting the scope of the present
disclosure. It 1s understood that the examples and embodiments described herein are for
tHustrative purposes only and that varicus modifications or changes m hight thercof will be
suggested to persong skilled 1n the art and are to be included within the spirit and purview of thig

application and scope of the appended claims.

Example 1: Structore of an open-label, pilot study to assess the efficacy and safety of anti-
Siglec-8 antibody treatment in patients with antihistamine-resistant, chronic urticaria
10271} Chronic urticarias are a group of inflammatory skin discases that are caused by the
mappropriate activation of mast cells in the skin. Chromic urticanas are classified by the specific
tngger of mast cell activation. Triggers (and corresponding urticaria types) include: physical
skin abrasion (dermatographic urticaria) and increase in body temperature {(cholinergic urticana),
with some urticanias triggered by an unknown cause (idiopathic or spontaneous urticaria).

{272} Many urticaria patients are adequately treated by current therapies such as high dose
antthistamines. However, a significant number of patients do not receive adequate benefit from
current therapics. and their uncontrolied urticaria symptoms can have a significant impact on
quality of ife. This study 1s designed to test the satety and efficacy of anti-Siglec-8 antibody

treatment in patients with antihistamine-resistant chronic urticaria.
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[08273]  Ant-Siglec-8 antibody HEKA {(non-fucosylated fg(G1) is adounistered to patients as a
monthly mtravenous infusion at up to img/kg for 3 doses. All enrolled paticnts receive 3
monthly nfusions and are then followed for another 8§ wecks. A total of 40 patients are enrolled.
{8274} Alternatively, anti-Siglec-8 antibody HEKA (non-fucosviated IgG1) 1s administered to
patients as an intravenous infusion. Antibody is adnunistered at Days 1, 29, 57, 85, 113, and
141, Subjects are followed for an additional 8 wecks. Primary and secondary objectives are

s ]

cvaluated at weeks 22, 24, and 28. A total of approxumatelv 48 patients are enrolled. Cohorts
melude approximately 12 patients with cholinergic urticaria, approxamately 12 patients with
urticaria factitia (UF), approximately 12 patients that are anti-IgE treatment-naive {e.2.,
omalizamab), and approximately 12 patients with chronic spontaneous urticaria that did not
achieve an adeguate response to anti-IgE treatment {e.g., omalizumab).

{8273} Patients with cholinergic urticaria are tested. Patients are adminmistered HEKA (non-
fucosylated IgGl) at a dose of 1 mg/kg by intravenous mfusion. Urticaria symptoms are assessed
bv patients, as described in greater detail below. Patients are given a diary i which the number
of wheals and the severity of pruntus are recorded daily for up to 4 weeks immediately before
the commencement of therapy and following therapy. Primary and secondary outcome measures
are described infra.

10276} Patients with chronic spontancous urticaria {CSU) are also tested. Patients arc
administered HEKA (non-fucosvlated Ig(G1) at a dose of 0.3 mg/kg by intravenous mfusion as
described above. Patients are given a diary 1n which the number of wheals and the seventy of
pruritus are recorded daily for at least 27 days immediately before the commencement of therapy
and following therapy.

[2777  Alternatively, anti-5Siglec-8 antibody 1s administered 1o patients according to the
following dosing schedule: 0.3 mg/kg at week 0 {day 1}, 1.0 mg/ke at week 4 (day 29}, 1.0
mg/kg at week 8 {(day 57), 1.0 or 3.0 mg/kg at week 12 (day 83}, 1.0 or 3.0 mg/kg at week 16
(day 113), and 1.0 or 3.0 mg/kg at week 20 (day 141}, Atweeks 12, 16, and 20, the dose 15
mereased to 3.0 mg/kg if the UCT score is fess than 12 and/or at discretion of the mvestigator, or
the 1.0 mg/kg dose is used if the patient has experienced adequate symaptom tmprovement.
[6278] Primary and secondary outcome measures are described infra.

182791 Inclusion criteria include:

{a) age (=18 and <85 years old);

{h) body weight <185kg or <125kg;
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{c} diagnosis of chronic urticaria for at least 3 months, refractory to antilustanmine treatment in
single or 4-fold dosage;

{d) uncontrolied chronic urticaria (UCT<12) at enrollment; and

{¢) negative pregnancy test (fomales).

{0280 Exclusion criteria include:

{a) acute urticana;

{b} concurrent/ongoing treatment with tmmunosuppressives {(e.g., cyclosponne, methotrexate,
dapsone, ¢tc.) within 4 weeks or S half-lives prior to baseline, whichever is longer);

(o} significant medical condition rendering the patient immunocompromised;

{d) use of omalizumab within the last 3 months, or within the last 2 months;

{¢) receipt of intravenous IgG therapy 30 days prior to baseline;

{f} plasmapheresis 30 days prior to baseline;

{g} Use (daily or every other day) of doxepin 14 days prior to baseline;

(b} receipt of inactive or live attenuated vaccine 30 days prior to baseling;

(1} use of H2 antilustamine 7 days before baseling;

(3} intake of leokotriene antagonist within 7 days prior to enrollment;

(k) intake of systemic corticosteroid {e.g., oral or depot) within 14 days prior to enroliment;

(1) positive screening for ova and parasite test at baseline;

{m) positive HIV serology,;

{n} treatment of helminthic parasite within 6 months of screening;

{0} positive hepatitis serology at baseline, except for vaccinated patients or paticnts with past but
resolved hepatitis; and

{p) donation or loss of >500mL blood within 56 days prior to administration of study drag or
donation of plasma within 7 days prior to administration of drug.

{0281} The primary outcome measure 18 change in Urticaria Control Test (UCT) after
antibody treatment from dav 1 (baseline) to week 10 or from day 1 (bascline) to week 22. UCT
i3 a seore for svmiptom control in chronic urticarta.

{0282} Secondarv outcome measures melude the following:

{a} Change in disease activity as assessed bv Urticaria Activity Score {UAS), which 1s based on

self-documented self-evaluation scores summed over 7 consecutive days (UAST):
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{b) Change n disease activity as assessed by Cholinergic Urticania Activity Score (CholUAS),
which is based on self-documented self-evaluation scores summed over 7 consecutive days
{CholUASTY;

{¢} Change m number of symptom-free davs per week, as assessed by patient diary-based score);
{d} Change m quality-of-life scores, as assessed by Dermatclogy Life Quality Index (DLQI),
Chronic Urticaria Quality of Life Questionnaire (CU-Q20L}, Angicedema Quality of Life
Questionnaire (AE-Qol), 5D-Qol., or Cholinergic Urticania Quality-of-Life Questionnaire
{CholU-QoL};

(e} Change in occurrence of angiocedema (if present), as assessed by Angioedema Activity Score
(AAS);

{f} Change i number of hives (from UAST/CholUASTY,

{g} Change m #ich severity (from UAST/CholUAST);

{h} Change in patient or physician global assessment;

(1) Change in trnigger threshold, as assessed by Pulse Controlled Ergometry Test (PCE},
FricTest®, or TempTest®);

(i} Rates of complete response (CR), partial response (PR), and non-response {(NR), based on
Qol, UCT, or UAST/CholUAST;

(k) Serum levels at baseline and change of serum levels of biomarkers, including tryptase,
cosinophils, total IgE, basophils, and eosinophil cationic protein; and

{1) Rates of treated patients with relapse, rebound, or sustained treatment effects.

Example 2: Effect of anti-Siglec-8 antibody freatment on chronic urticaria in anti-IgE-
naive patients with an inadeqguate response to antihistamine treatment

10283} Example 1 describes the design of a clinical tnial designed to determing the safety and
cfficacy of anti-Siglec-8 antibody treatment in paticnts with antihistanyne-resistant chronic
uriicaria. This Example describes results obtained from the study descnibed m Example 1,
focusing on the cohort of patients that were naive to anti-IgE therapy (e.g., omalizumab
treatment).

[0284] The stady enrolled 45 patients with uncontrolled chronic urticaria with a UCT score
less than 12 despite treatment with Hl-antihistamines at doses up 1o 4x the labeled dosage.
Patients were enrclled in 4 cohorts depending on the form of urticaria and prior treatment:

chronic spontancous urticaria Xolair naive (N=13), chronic spontancous urticaria Xolair fatlures
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{N=11), cholinergic urticaria (N=11}, and dermatographic urticaria {N=10)}. Antihustamine
medication was maintained throughout the screening period and study. Baseline symptom
scores, mchuding UCT, were collected over a 4-week screening period. Patients with baseline
UCT scores of less than 12 were enrolled in the study and treated with up to 6 doses of anti-
Siglec-8 antibody given monthly.

{0285] Patients in the Xolair-naive cobort ranged in age from 30-75 with a median age of 63.0.
Patienis were treated with anti-Siglec-8 antibody HEKA (non-fucosvlated IgG1) according to
the following dosing schedule: 0.3 mg/kg at week 0 {(day 1), 1.0 mg/kg at week 4 (day 29), 1.0
mg/ke at week 8 {day 57), 1.0 or 3.0 mg/kg at week 12 (day §3), 1.0 or 3.0 mg/kg at week 16
(day 113), and 1.0 or 3.0 mg/kg at week 20 {day 141). Efficacy was evaluated by change in
Urticania Control Test {UCT), as well as change in disease activity as assessed by Urticana
Activity Score {UASTY. The primary endpoint was at week 22, with follow-ups at weeks 24 and
28.

[0286]  Pationts with baseline UCT scores less than 12, indicative of poorly controlled
urticana, were enrolled in the study. UCT scores range from 0 to 16 {with 0 being most severe
and 16 indicating complete disease control). Patients treated m this study all had UCT scores of
below 12 at baseline, with a mean score of 3.2 and 85% of patients reporting a score of 6 or less.
UAST scores range from 0 to 42, with larger scores indicating greater disease severity.  Patients
treated in this study had a2 mean UAS7 score of 18.0,

10287}  Asshown in FIGS, 1A & 1B and Table Al anti-Siglec-8 antibody treatment led tc a
dramatic increase in UCT score (reflecting a decrease in disease severity) among anti-IgE-naive

patients. Mean UCT score increased from 3.2 at baseline to 14.2 at week 22,

Tabie Al. Responses to anti-Siglec-8 treatment from anti-IgE-naive cobort.

Baseline Week 22
Average UCT Score 3.2 14.2
UCT Conplete Response - 12 (92%)
UCT Partial Response - ¢ (0%)
UCT No Response - 1 (8%
Average UAS7T Score 17.9 4.0
Patients with UAS7T <=6 0 (%) 9 (69%)

UCT Complete response was defined as a greater than a 3-point improvement from baseline and a score
greater than 12,
UCT Partial response was defined as a greater than a 3-point tmproversent fror baselioe.
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[0288] Analvsis of individual UCT scores further iflustrated this dramatic reduction in discase
severity. Remarkably, 92% of anti-IgE-naive patients (12/13) showed a complete response to
anti-Sigiec-8 antibody treatment.

{0289} As shown m FIG. 24, anti-Siglec-8 antibody treatment also led to a dramatic reduction
m UAS7 score {reflecting a decrease in discase severity} among anti-JgE-naive patients. Mean
UAST score decreased from 18.5 at baseline to 4.6 at week 22, Compared to baseling, a 75%
reduction in UAST score was observed upon adounistration of the final dose at week 22, Anti-
Sigiec-8 treatment led to svmptom control, as shown by the proportion of patienis with UAS7
score or less than or equal 1o 6, or 0, at week 22 (FIG. 2B), and as further demonstrated by the
proportion of patients with a weekly Hive Severnty Score (HS5) of & or weekly Iich Severity
Score (ISS) of 0 at week 22 (FIG. 2C). The responses of anti-IgE-naive patients to anfi-Siglec-8

antibody treatment are summarized in Table A2,

Table A2. Summary of anti-Siglec-8 treatment on responscs and symptom controd in anti-igh-

naive patient cohort.

Endpoint Baseline Week 22

UCT Complete Response - 12/13 (92%;)
UCT Partial Response - 013 (0%)
UCT No Response - 1138%

Patients with AUAS7 210 (MID) | - 9/13 (69%)
AvuaggUAEa""%mre ................................. grg— Py a——
‘Patients with UAS7<6 0% 813 (62%)
Patients with UAS7=0 0(0%)  T3G4%
Patients with 1S87=0 0(0%) | 713 (54%)

Patients with HSS7 =0 0 (0% 10/13 (77%)
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UCT Complete response was defined as a greater than a 3-point improvement from baseline and a score
greater than 12,
UCT Partial response was defined as a greater than a 3-point improvement from baseling but less than 12

[0290] Anu-Siglec-8 antibody treatment was generally well tolerated. The most common
adverse event was mild to moderate mfusion-related reactions (flushing, feeling of warmth,
headache, nausea, and dizziness), which occurred mostly during the first infusion. IRR’s

diminished or did not occur on subsequent infusions,

Example 3: Effect of anti-Siglec-8 antibody treatment in patients with cholinergic and
symptomatic dermographism whese symptoms are not adequately controlled by
antihistamine treatment

[3291] Whereas there is no identified trigger for chronie spontaneous urticaria, other chronic
urticarias are caused by triggers such as physical contact with the skin {referred to ag
symptomatic dermographiso or dermatographic urticaria), or passive or active increases in body
temperature {cholinergic urticana). It has been estimated that 0.5 to 1.0% of the U.S. population
suffers from a form of chronic urticania.

10292} Example 1 descnibes the design of a clinical trial designed to determine the safety and
cfficacy of anti-Siglec-8 antibody treatment in patients with antihistamine-resistant chronic
urticaria. This Example describes results obtained from the study described in Example 1,
focusing on the cohorts of patients with cholingrgic or dermatographic {e.g., symptomatic
dermographism) urticarnia.

[0293] The cholinergic and dermatographic urticaria cohorts enrolled 11 and 10 patients,
respectively, with uncontroled urticaria despite treatment with H' antihistamines at doses of up
to 4 times the labeled dosage. Antihistamine medication was mamntained throughout the
screcning period and during the study. Baseline symptom scores, as measured by Urticaria
Control Test (UCT) were collected over a 4-week screening period. Patients with baseline UCT
scores of less than 12, indicative of poorly controlled urticania, were enrolled i the study and
treated with up to 6 doses of anti-Siglec-8 antibody HEK.A (non-fucosylated 1gG1) given once
monthly. Patients received an initial dose of 0.3 mg/kg at bascline, followed by a dose of 1.0
mg/kg on day 28, and then received monthly doses of either 1.0 or 3.0 mg/ke, depending on
response, for a total of 6 doses. The pnmary efficacy endpoint was change from baseline 1n UCT

assessed at week 22, two weceks afier the last dose of anti-Siglec-8 antibody.
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[0294] Top-line data from the clinical trial are presented 1n Table B1. The responses of
dermatographic urticaria patients to anti-Siglec-8 antibody treatment are summarized in Table
BZ. The responses of cholinergic urticaria patients to anti-Siglec-8 antibody treatment are

swmmarized in Table B3,

Table Bi. Responses to anti-Siglec-8 treatment from cholinergic and dermatographic urticaria

cohorts.

Cholinergic Urticaria Cohort Baseline Week 22
Average UCT Score 54 11.8
UCT Complete Response - 9/11 (82%)
UCT Partial Response - 0/11 (0%
UCT No Response ~ 2711 (189}
Dermatographic Urticaria Cohort

Average UCT Score 5.7 9.1
UCT Complete Response - 4/10 ¢40%;
UCT Partial Response - 3/10 (30%;
UCT No Response - 310 (30%

UCT complete response was defined as a greater than 3-point improvement from baseline and a
score of 12 or greater. UCT partial response was defined as a greater than 3-point improvement

from baseline but less than 12,

Table BZ. Sommary of anti-Siglec-8 treatment on responses and svimptom control in

dermatographic urticaria cohort,

Endpoint Baseline Week 22
UCT Complete Response - 4/10 (40%)
""""""""""""""" UCT Partial Response . - 3/10(30%) |
"""""""""""""""""""" UCT No Respense . - 3/10(30%)
""""""""""" FRIC Test Itch Response . 0%  510(G0%)
~ FRIC Test Hives Response . 0% O YI0¢0%)
(CFT) :
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Table B3. Summary of anti-Siglec-8 treatment on responses and svmptom conirol mn

cholinergic urticana cohort.

Endpoint Baseline Week 22
UCT Complete Response - 9/11 {(82%)
.............. ECTPthBRgspmm _011(0%)
““““““““““““ UCT No Response .~ - 211(18%)
"""""""""""" PCE Exercise Test 0% | 77(100%)
Response :

{0295]  These data, combined with the 92% complete response rate observed in Example 2,
show that the anti-Siglec-8 antibody was highly active across multiple tvpes of urticaria and
could represent a new promusing treatment for chronic spontaneous as well as inducible
urticarias. These data indicate that anti-Siglec-8 antibody broadly inhibits mast cell driven
mflammation, which, along with its proven activity against cosinophils, suggest that anti-Siglec~

8 antibody treatment could have broad atility in eosinophilic and mast cell driven diseases.

Example 4: Effect of anti-Siglec-8 antibody treatment in patients with Xolair refractory
chronic spontaneous urticaria

18296} It has been estimated that 0.5 to 1.0 percent of the U 5. population suffers from a form
of chronic urticana. First-line treatment consists of Hi antihistamine medication; however, a
significant number of patients do ot receive adequate benefit even at four times the labeled
dose. XOLAIR® 15 the only agent approved for antihustamine-refractory chronic spontaneous
urticaria but is not indicated for other forms of chronic urticaria.

{0297} Example 1 describes the design of a clinical tnal designed to determine the safety and
efficacy of anti-Siglec-8 antibody treatment in patients with antihistamine-resistant chronic
articarta. This Example describes results obtained from the study descnbed in Example 1,

focusing on the cobort of patients with chronic spontancous urticaria that did not achieve an
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adequate response to anti~IgE treatment (e.g., XOLAIR®, also known as omalizumab), as well
as additional results from the XOLAIR®-naive, cholinergic urticaria, and symptomatic
dermographism cohorts described in Examples 2 and 3.

[8298] The XOLAIR® taiture cohort enrolied 11 patients who failed 1o have an adequate
response to prior XOLAIR® treatment. The cohort had received an average of 10 months of
XOLAIR® treatment, and their average UCT score on XOLAIR® was 4.0 at doses as high as
600 mg per month. Patients had to discontinue XOLAIR® for at least two months before
screening but could continue Hi antihistamines at doses of up to four times the labeled dosage
throughout the screening period and study. Baseline symptom scores, as measured by Urticana
Control Test (UCT) and Urticaria Activity Score (UAST), were collected over the 4-week
screening period. Patients with baseline UCT scores of less than 12, indicative of poorly-
controlled urticaria, were enrolled in the study and treated with an itial dose of 0.3 mg/kg at
baseline, followed by a dose of 1.0 mg/kg on day 28, and then received monthly doses of either
1.0 or 3.0 mg/kg, depending on response, for up to six doses. The primary efficacy endpoint was
change from baseline in UCT assessed at week 22, two weeks atier the last dose of anti-Siglec-8
antibody.

10299]  Data from this cohort are presented in Tables C1 and C2.

Table C1. Reaponse to anti-Siglec-8 treatment from XOLAIR® failure cohort.

Xolair Failure Chronic Spontaneous Urticaria Cobort Baseline Week 22
Average UCT Score 37 8.5
UCT Complete Response - 4/11 (36%)
UCT Partial Response ~ 2711 (18%)
UCT No Response - S5/ (45%;
Average UAST 28.7 147 (-52%)
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Table C2. Summary of anti-Siglec-8 treatment on responses and symptom control in

XOLAIR® refractory patient cohort.

Endpoint Baseline Week 22
UCT Complete Response - 4711 (36%)
“““““““““““““““““““““““ UCT Partial Response .~ - 2J11{(18%)

UCT No Response - 5/11 (45%)
Patients with AUAS7T =10 (MID) - R/ {73%)
....................................... AvuagaUAS’?‘amre T T }47(490/(;

[8308]  Anti-Siglec-8 antibody treatment showed a 55% (6/11) response rate in patients from
this cobort, with an average reduction in UAS7 score of 52%. The change in UAS7 score from
baseline, observed at week 22 of anti~Siglec-8 antibody treatment, for cach patient in this cohort
is shown in FIG. 3.

{3301} Ant-Siglec-8 antibody HEKA (non-fucosylated Ig(G1) was generally well tolerated.
The most common adverse event was mild to moderate infusion-related reactions {flushing,
fecling of warmth, headache, nausea, and dizziness) which occurred mostly during the first

fusion.

Example 5: Additional data from open-label, Phase 2 stady on the effects of anti-Siglec-8
antibody treatment in patients with uncontrolled chronic urticaria

6302} This Example provides additional data on the study described i Example 1.

183031 The study enrolled 45 patients with uncontrolled chronic uiticaria with a UCT score

less than 12 despite treatment with H: antihistanunes at doses up to four times the labeled
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dosage. Paticnts had a median age of 44 with a range from 18-73 vears. 75% of the patients
were female.

{0304} Patients were enrolled in four cohorts depending on the form of urticaria and prior
treatment: chronic spontaneous urticaria Xolair naive (N=13), chronic spontaneous urticaria
Xolair faihures (N=11}, cholinergic urticaria (N=11} and symptomatic dermographism (N=10).
Antithistamine medication was maintained throughout the screening period and study. Baseline
symptom scores, including UCT, were collected over a 4-week screening period. Patients with
baseline UCT scores of less than 12 were enrolled in the study and treated with up to six doses
of anti-Siglec-8 antibody HEKA (non-fucosviated IgG1} given monthly.

13305}  Patients received an initial dose of 0.3 mg/kg, 1.0 mo/kg on day 28, and then received
monthly doses of either 1.0 or 3.0 mg/kg for a total of six doses. For doses 4, 3, and 6, dose was
mereased from 1.0 mg/kg to 3.0 mg/kg it the UCT score was less than 12, Efficacy was
assessed at week 22 using the urticaria control test (UCT) and UAS7T (for patients with chrounic
spontancous urticaria only}. UCT Complete response was defined as a greater than a 3-point
mmprovement from baseline and a score greater than 12, UCT Partial response was defined as a
greater than a 3-point nnprovement from baseline.

10306}  Additional data from this study are shown in Table B, Baseline UCT and UAST scores

from cach cohort are shown wn Table E.
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Table D. Response to anti-Siglec-8 treatment from 3 cohorts of patients with uncontrolled

chronic urticaria.

Xolair Naitve CSU Cohort (N=13) Baseline Week 22
Average UCT Score 3.2 142
UCT Complete Response - 12/13 (92%)
UCT Partial Response - (/13 (0%)
UCT No Kesponse - 1713 (8%
Average UAST Score 18.5 4.6 (-75%})
Proportion with UAS7 <6 0% #/13 (62%)
Proportion with UAS =0 0% 7713 (54%)
Proportion with ISS =0 0% 7/13 {54%)
Proportion with HSS =0 0% 10713 (77%)
Cholinergic Urticaria Cobort (N=11} Baseline Week 22
Average UCT Score 54 118
UCT Complete Response - 9/11 (82%)
UCT Partial Response - O/11 (0%,
UCT No Response - 2/11 (18%)
Pulse Control Ergometry (PCE) Exercise Test 0% 717 (160%)
Negative
Symptomatic Dermographism Cohort (N=10) Baseline Week 22
Average UCT Score 5.7 9.1
ULT Complete Response - 4/10 {40%
UCT Partial Response - 3/10 (309%)
UCT No Response - 3/10 (30%)
FrcTest® fich Megative 0% 310 (50%)
FricTest® Hives Negative (Crtical Friction 0% 4/10 (40%)
Threshold)

Table K. Bascling mean UCT and UAS7 scores
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SEQUENCES
Al polypeptide sequences are presented N-ternunal to C-terminal unless otherwise noted.

All nucleic acid sequences are presented 57 1o 37 unless otherwise noted.

Armino acid sequence of mouse 2E2 heavy chain variable domain
QVOLKESGPGLYVAPSQSLSITCTYVSGFSLTIYGAHWVROPPGKGLEWLGVIWAGGSTNY
NSALMSRLSISKDNSKSOVFLKINSLOTDDTALYYCARDGSSPYYYSMEYWGQGTSVT
VSS (SEQ IDNO:D)

EVQLVESGGGLVQPGGSLRLSCAASGFSLTTYGAHWVRQAPGKGLEWVSVIWAGGSTN
YNSALMSRFTISKDNSKNTVYLQMNSLRAEDTAVYYCARDGSSPYYYSMEYWGQGTT
VTVSS (SEQ 1D NO:2)

Aming acid sequence of 2E2 RHE heavy chain vanable domain
EVQLVESGGGLVQPGGSLRLSCAVSGFSLTIYGAHWVRQAPGKGLEWLGVIWAGGSTN
YNSALMSRLSISKDNSKNTVYLOMNSLRAEDTAVYYCARDGSSPYYYSMEYWGQGTT
VIVES (SEQ D NO:3)

Amino acid sequence of 2E2 RHC heavv chain variable domain
EVQLVESGGGLYOQPGGSLRLSCAVSGRSLTIYGAHWVROAPGKGLEWYSVIWAGGSTN
YNSALMSRITISKDNSKNTVY LOMNSLRAEDTAVYYCARDGSSPYYYSMEYWOQGTT
VTVSS (SEQ ID NG:4)

Amino acid seguence of 282 RHD heavy chain vanable domain

EVQLVESGGGLVQPGGSLRLSCAASGFSLTIYGAHWVRQAPGKGLEWLSVIWAGGSTN
YNSALMSRFTISKDNSKNTVYLOMNSLRAEDTAVYYCARDGSSPYYYSMEYWGQGTT
VTVSS (SEQ 1D NO:5)
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Aminge acid seguence of 2E2 RHE heavv chain varable domain

EVOLVESGGGLVOPGGSLRLSCAASGESLTIY GAHWVROAPGKGLEWVGVIWAGGST
NYNSALMSRFTISKDNSKNTVYLOMNSLRAEDTAVYY CARDGSSPYYYSMEYWGOQGT
TVTVSS (SEQ ID NO:6)

Amino acid seguence of 2E2 RHF heavy chain variable domain

EVQLVESGGGLVGPGGSLRLSCAASGFSLTTY GAHWVROAPGKGLEWVSVIWAGGSTN
YNSALMSRLTISKBNSKNTVYLQMNSLRAEDTAVYYCARDGSSPYYYSMEYWGQGTT
VTVSS (SEQ ID NO:7)

Anino acid sequence of 282 RHG heavy cham vanable domain
EVQLVESGGGLVQPGGSLRLSCAASGEFSLTIVGAHWVRAPGKGLEWVSVIWAGGSTN
YNSALMSRESISKDNSKNTVYLOMNSLRAEDTAVY YCARDGSSPYYYSMEYWGQGTT
VTVES (SEQ 1D NG

Amino acid sequence of 282 RHA?Z? heavy chain vanable domain

OVOLOESGPGLVKPSETLSLTCTVSGGSISIY GAHWIRQPPGKGLEWIGVIWAGGSTNYN
SALMSRVTISYDTSKNOFSLKLSSVTAADTAVYYCARDGSSPYYY SMEYWGQGTLVTY
SS (SEQ ID NO:9)

Amino acid sequence of 2E2 RHB2 heavy chamn variable domain
OVQLOESGPGLVKPSETLSLTCTVSGFSLTIYGAHWVROPPGKGLEWLGVIWAGGSTN
YNSALMSRLSISKDNSKNQVSLKLSSVTAADTAVY YCARDGSSPYYY SMEYWGQGTL
YVIVES (SEQ ID NO:10)

Anuno acid sequence of 282 RHE $-G mutant heavy chain vanable domam
EVQLVESGGGLVQPGGSLRLSCAASGFSLTIYGAHWVRQAPGKGLEWVGVIWAGGST
NYNSALMSRFTISKDNSKNTVYLOMNSLRAEDTAVYYCARDGRSPYYYGMEYWGQGT
TVIVSS (SEQIDNO:ID
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Aminge acid sequence of 2E2 RHE E-D heavy chain variable domain

EVQLVESGGGLYQPGGSLRLSCAASGESLTIYGAHWVROAPGKGLEWVGVIWAGGST
NYNSALMSRFTISKDNSKNTVYLOMNSLRAEDTAVYYCARDGSSPYYY SMDYWGGGT
TVTVSS (SEQ ID NO:12)

Amino acid seguence of 2E2 RHE Y-V heavy chain variable domain

EVOLVESGGGLVGPGGSLRLSCAASGFSLTIYGAHWVRGAPGKGLEWVGVIWAGGST
NYNSALMSRFTISKDNSKNTVYLOMNSLRAEDTAVYY CARDGSSPYYYSMEVWGQGT
TVIVSS (SEQ ID NO:13)

Annino acid sequence of 282 RHE triple mutant heavy chain vanable domain
EVQLVESGGGLVQPGGSLRLSCAASGFSLTIYGAHWVRQAPGKGLEWVGVIWAGGST
NYNSALMSRFTISKDNSKNTVYLOMNSLRAEDTAVYYCARDGSSPYYYGMDVWGQG
TIVTVSS (SEQ ID NG 14)

Amino acid sequence of mouse 2E2 licht chain vanable domain

QGULTOSPAIMSASPGEKVSITCSATSSVSYMHWFQOKPGTSPKLWIEYSTSNLASGVPVRF
SGSGSGTSYSLTISRMEAEDAATYYCQORSSYPFTFGSGTKLEIK (SEQ 1D NO:15)

Amuno acid sequence of 2E2 RKA hicht chain variable domain

EIVLTOSPATLSLSPGERATLSCSATSSVEYMHWFEFQOKPGQAPRLLIYSTSNLASGIPARF
SGSGSGTDFTLTISSLEPEDFAVYYCQOQRSSYPFTFGPGTKLDIE (SEQ ID NO:16)

Amino acid seguence of 2E2 RKB lieht chain variable domain
EHLTQSPATLSLSPGERATLSCSATSSVEYMHWEFQQKPGOQAPRLWIYSTSENLASGYPARF
SGSGRGTDYTLTISSLEPEDFAVYYCQQRSSYPRFTFGPGTRLDIK (SEQ ID NG

Amino acid seguence of 2E2 RKC lisht chain variable domain

EULTOSPATLSLSPGERATLSCSATSSVSYMHWFEFQOQKPGOAPRLLIYSTSNLASGIPARFS
GSGSGTDEFTLTISSLEPEDFAVYYCQOQRSSYPFTFGPGTRKLDIK (SEQ ID NG 18)
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Aminge acid seguence of 2E2 RKD licht chain vanable domain
EIVLTQSPATLSLSPGERATLSCSATSSVSYMHWEFQQKPGOAPRLWIYSTSNLASGIPARF
SGSGSGTDFTLTISSLEPEDFAVYYCQQRSSYPRFTFGPGTRKLDIK (SEQ ID NG:19)

Amuno acid sequence of 2E2 RKE light chain variable domam
EIVLTQSPATLSLSPGERATLSCSATSSVSYMHWFQOKPGQAPRLLIY STSNLASGVPAR
FRGSGSGTDFTILTISSLEPEDFAVYYCQOQRSSYPFTFGPGTKLDIK (SEQ ID NG 20y

Amino acid sequence of 2E? RKF Hoht chain vanable domain

EIVLTOQSPATLSLSPGERATLSCSATSSVSYMHWEFQQKPGUAPRLLIYSTSNLASGIPARF
SGSGSGTDYTLTISSLEPEDFAVYYCQOQRASYPFTFGPGTELDIK (SEQ ID NO:2D)

Amino acid sequence of 2E2 RKG hioht chain variable domain
EIVLTQSPATLSLSPGERATLSCSATSSVSYMHEWY QOKPGQAPRLLIYSTSNLASGIPARF
SGSGSOGTDFTLTISSLEPEDFAVYYCOQQRSSYPFTFGPGTKLDIK (SEQ 1D NG:22)

Amino acid seguence of 2E2 RKA F-Y mutant isht chain variable domain

EIVLTQSPATLSLSPGERATLSCSATSSVSYMHWFQOQKPGOAPRLLIYSTSNLASGIPARF
SGSGSGTDFTLTISSLEPEDFAVYYCQORSSYPYTFGPGTRLDIK (SEQ 1D NO:23)

Amino acid sequence of 2E2 RKF F-Y mutant hieht chan variable domain
EIVLTQSPATLSLSPGERATLSCSATSSYVSYMHWFRQOKPGQAPRLLIVSTSNLASGIPARF
SGSGSGTDYTLTISSLEPEDFAVYYCQQRSSYPYTFGPGTKLDIK (SEQ ID NG:24)

Amino acid seguence of HEK A heavy chain and BEKF heavy cham

EVQLVESGGGLVQPGGSLRLSCAASGFSLTIYGAHWVRQAPGKGLEWVGVIWAGGST
NYNSALMSRFTISKDNSKNTVYLOMNSLRAEDTAVYYCARDGSSPYYYSMEYWGQGT
TYTVSSASTKGPSVEPLAPSSKSTSGGTAALGULVKDY FPEPVTVSWNSGALTSGVHIEP
AVLOQSSGLY SLSSVVTVPSSSLGTQTYICNVNHKPSENTRKVDKRVEPKSCDKTHTCPPCPA
PELLGGPSVELFPPKPRKDTLMISRTPEVTCVVVRVSHEDPEVKINWYVDGVEVHNAKT
KPREEQYNSTYRVVSVLTVLHODWLNGKEY KCKVSNKALPAPIEKTISKAKGOPREPG
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VYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFL
YSKLTVDKSRWOQQGNVFSCSVMHEALHNHY TOKSLSLSPG (SEQ ID NO:75)

Anuno acid sequence of HEKA light cham
EIVLTOSPATLSLSPGERATLSCSATSSVSYMHWEFQOKPGQAPRLLIY STSNLASGIPARF
SGSGSGTDFTLTISSLEPEDFAVYYCQQRSSYPFTFGPGTKLDIKRTVAAPSVFIFPPSDEQ
LKSGTASVVCLINNFYPREAKVOWRYVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLS
KADYEKHKVYACEVTHQGLSSPVTRSFNRGEC (SEQ 1D NO:76)

EIVLTQSPATLSLASPGERATLSCSATSSVSYMHWEFQOQKPGQAPRLLIYSTSNLASGIPARF
SGSGRGTDYTLTISSLEPEDFAVYYCQQRSSYPFTFGPGTKLDBIKRTVAAPSVEIFPPSBEQ
LKSGTASYVVCLLNNEFYPREAKVOWKRKVDNALQSGNSQESYTEQDSKDSTY SLESTLTLS
KADYEKHKYYACEVTHQGLSSPVTKSFNRGEC (SEQ 1D NGO

Amino acid sequence of IeGl heavy chain constant region

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOSS
GLYSLSSVVTVPSSSLGTQTYICNVNHEPSNTKVDKRVEPKSCDK THTCPPCPAPELLGG
PSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQ
YNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEK TISKAKGQPREPQVYTLPPS
REEMTKNQVSLTCLVKGFYPSDIAVEWESNGOPENNYK TTPPVLDSDGSFFLYSKLTVD
KSRWQOQGNYFSCSVMHEALHNHY TQKSLSLSPG (SEQ ID NQ:78)

Aming acid sequence of 1e(G4 heavy cham constant region
ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSS
GLYSLSSVVTVPSSSLGTKTYTONVDHKPSNTRKVDKRVESKYGPPCPPCPAPEFLGGPSY
FLFPPKPKDTLMISRTPEVTICVVVDVSGEDPEVOFNWY VDGVEVHNAKTKPREEQENST
YRVVSVLTVLHODWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPOQVY TLPPSQEEM
TKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLY SRLTVDEKSRW
QEGNVFSCEVMHEALHNHYTQRSLSLSLG (SEG 1D NG:79)
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Amino acd sequence of e kappa hight chamn constant region

RIVAAPSVFIFPPSDEGLKSGTASVVCLLNNFYPREAKVOWKVDBNALQSGNSQESVTEQ
DSKDSTYSLSSTLTLSKADY EKHKVYACEVTHQGLSSPVTRKSFNRGEC (SEQ 1D NO:RO)

Amuno acid sequence of marine 204 and 2E2 IeG1 heavy chain
QVOLKRASGPGLVAPSQSLSITCTVSGFSLTIYGAHWVROPPGKGLEWLGVIWAGGRTN
YNSALMSRLSISKDNSKSOVEFLKINSLOTDDTALYYCARDGSSPYYYSMEYWGQGTSY

VLESDLYTLSSSVTVPSSPRPSETVTUNVAHPASSTKYDEKEKIVPRDCGCKPCICTVPEVSS
VEIFPPKPKDVLTITLTPKVTCVVVDISKDDPEVOFSWEVDDVEVHTAQTOPREEQENST
FRSVSELPIMHODWLNGKEFKCRVNSAAFPAPIEK TISKTKGRPKAPQVY TIPPPKEQMA
KDEVSLTCMITDFFPEDITVEWQWNGQPAENYRNTQPIMNTNGSYFVY SKLNVQKSN
WEHAGNTFTCSYVLHEGLHNHHTEKSLSHSPG (SEQ ID NO:&D

Aming acid sequence of murning 2C4 kappa light chain
EHLTQSPAIMSASPGERKVSITCSATSSVEY MHWFQOKPGTSPRKLWIYSTSNLASGVPVRF
SGSGSGTSYSLTISRMEAEDAATYYCQOQRSSYPFTFGSGTKLEIKADAAPTYSIFPPSSEQ
LTSGGASVVCFLNNFYPKDINVEWKIDGSERQNGVLNSWTDODSKDSTYSMSSTLTLY
KDEYERHNSYTCEATHRTSTSPIVKSFNRNEC (SEQ 1D NO:82)

Amino acid sequence of mwrine 282 kappa light chain
QHLTQSPAIMSASPGERVSITCSATASVSYMHWFQOQKPGTSPKLWIYSTSNLASGVPVRF
SGEGSGTSYSLTISRMEAEDAATYYCQQRSSYPFIFGSGTKLEIKADAAPTVSIFPPSSEQ
LTSGGASYVYCFLNNFYPRKDINVEKWKIDGSERQNGVLNSWTDQODSKDSTYSMSSTLTLT
KDEYERHNSY TCEATHETSTSPIVKSFNRNEC (SEQ 1D NG:83)

Amuno acid seguence of chimenc 2C4 and 2E2 1e(531 heavy chain

QVQLKRASGPGLVAPSQSLSITCTVSGFSLTIY GAHWVROPPGKGLEWLGVIWAGGSTN
YNSALMSRLSISKDNSKSQVFLKINSLOTDDTALYYCARDGSSPYYYSMEYWGQGTSY
TVSSASTRGPSVEPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGALTSGVHTEFPAY
LOSSGLY SLESYVTVPSSSLOTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPE
LLGGPSVELFPPKPEKDTLMISRTPEVTCVYVDYVSHEDPEVEKFNWYVDGVEVHNAKTKP
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REEQYNSTYRVVSVLTVILHODWINGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVY
TLPPSREEMTRKNQVSLTCLYVKGEFY PSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLY S
KLTVDESRWOQQONVFSCSVMHEALHNHY TQKSLSLSPG (SEQ 1D NO:84)

Amino acid seguence of chimeric 2C4 kappa light chain
EINLTQSPAIMSASPGERKVSITCSATSSVESYMHWFQQRPGTSPKLWIYSTSNLASGVPVRF
SGSGSGTSYSLTISRMEAEDAATYYCQORSSYPFTFGSGTEKLEIRKRTVAAPSVFIFPRESDE
QLKSGTASVVULLNNFYPREAKVOWKVDNALQSGNSQESYVTEQDSKDSTYSLSSTLTL
SKADYEKHKVYACEVTHQGLSSPYVTKSFNRGEC (SEQ 1D NO:85)

Aming acid sequence of chimenig 2E2 kappa light chain
QHLTOSPAIMSASPGERKVSITCSATSSVSYMHWFQORKPGTSPKLWIYSTSNLASGVPVYRF
SGSGSGTSYSLTISRMEAEDAATYYCOQORSSYPFTFGSGTKLEIKRTVAAPSVFEIFPPSDE
QLKSGTASVVCLLNNFYPREAKVOWKYVDNALQSGNSQGESVTEQDSKDSTYSLSSTLTL
SKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ 1D NG:86)

Amino acid sequence of HEKA oG4 heavy chain (oG4 contains a S228P mutation)
EVOQLVESGGGLVQPGGSLRLSCAASGFSLTIYUGAHWVROQAPGRGLEWVOGVIWAGGST
NYNSALMSRFTISKDNSKNTVYLOMNSLRAEDTAVYYCARDGSSPYYY SMEYWGQGT
TVTVESASTKGPSVEPLAPCSRSTSESTAALGCLVKDYFPEPYTVEWNSGALTSGVHTEP
AVLOSSGLYSLASSVVTIVPSSSLGTKTY TONVDHEPSNTEKVDKRVESKYGPPCPPCPAPEF
LGGPSVFLFPPRPKDTLMISRTPEVICVVVDVSQEDPEVOFNWY VDGVEVHNAKTKPR
EEQFNSTYRVVSVLTVLHODWLNGKEYKCKYVSNKGEPSSIEKTISKAKGOPREPQVYTL
PPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLY SRL
TVDESRWQOEGNVEFSCSVMHEALHNHY TQKSLSLSLG (SEQ 1D NO:8T)

Amino acid seguence of mouse 1C3 heavy chain variable domain {underlined residues comprise

CDRs H1 and H? according 1o Chothia numbering)
EVQVVESGGDLVKSGGSLKLSCAASGFPFSSYAMSWVRQTPDKRLEWVAHSSGGSYTY
YSDSVKGRFTISRENAKNTLY LOMSSLKSEDTAMYYCARHETAQAAWFAYWGQGTLY
TVSA (SEQ 1D NO:106)
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Amino acid sequence of mouse 1THI0 heavy chain vanable domamnm{underiined residues comprise

CDRs H1 and H2 according to Chothia numbering)

EYAPKFQGKATVTADTSSNTAYLHLSSLTSEDTAVYYCTTEGNY YGSSILDYWGQGTT
LTVSS (SEQ ID NG:107)

Amino acid sequence of mouse 4511 heavy chain vanable domawmn (underlined residues

comprisg CORs Hi and H2 according to Chotlua numbernng}
QOVQLOQSGAELVKPGASVKISCKASGY AFRSSWMNWYVKQRPGKGLEWIGQIYPGBDY
TNYNGKFKGKVTLTADRSSSTAYMOLSSLTSEDSAVYFCARLGPYGPFADWGQGTLVYT
VSA (SEQID NG:108)

Amino acid seguence of mouse 1C3 lieht chain variable domain
QIVLTOSPAIMSASPGEKVTMTCSASSSYSYMHWY QOKSGTSPRRWIVDTSKLAYGVE
ARFSGSGSGTSYSLTISSMEAEDAATYYCQOQWSSNPPTFGOGOGTKLEIK (SEQ 1D NO:109)

Amino actd seguence of mouse 1H10 hoht chain variable domain

DIOMTQTTSSLSASLGDRVTISCRASQDITNYLNWY QOKPDGTVKLLIYFTSRLHSGVYES
RESGSGSGTDYSLTISNLEQEDIATYFCQOGNTLPWTFGGGTKLEIK (SEQ D NG 110)
Amino acid sequence of mouse 4F11 heht chain variable domain
QIVLTQSPAIVSASPGEKVTMTUSASSSVSYMY WY QQRPGSSPRLLIYDTSSLASGYPVR
FSGSGSGTSYSLTISRIESEDAANYYCQQWNSDPY TFGGGTRLEIK (SEQ ID NO:111)
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CLAIMS

What is claimed 1s:

i A method for treating chronic urticaria in an mdividual comprising administering to the
mdividual an effective amount of a composttion comprising an antibody that binds to human
Siglec-8; wherein, prior to administration of the composition, the urticaria in the mdividual is

not adequately controlled, or urticaria symptoms remain, despite treatment with Hi-

antthistaming.
2. The method of claim 1, wherein the tndividual has demonstrated an madequate response

to treatment with an anti-IgE antibody or the chronic urticania is inadequately controlied by

treatment with an anti-IgE antibody.

~

3. The method of claim 1, wherein, prior to admimistration of the composition, the

mdividual 15 anti-igE antibody-naive.

4, The method of claim 2 or claim 3, wherein the anti-IgE antibody is omalizumab or
Ligelizumab.
5. A method for treating chronic urticania in an individual comprising administering to the

mdividual an effective amount of a composttion comprising an antibody that binds to human
Siglec-8; wherein, prior to administration of the composition, the individual has demonstrated an
madequate response to treatment with an anti-IgE antibody or the urticaria in the individual is

madequately controlled by treatment with an anti-IgE antibody.
6. The method of claim 3, wherein the anti-Igh antibody 1s omalizumab or ligelizumab.

7. The method of claim 5 or clamm 6, wherein, prior to aduunistration of the composition,

the urticaria in the individual 1s uncontrolled despite treatment with Hl-antihistamine.

3. The method of any onc of claims 1-4 and 7, wherein, prior to admimistration of the
composition, the urticarna in the individual is uncontrolled despite treatment with Hi-

antthistamine at label dosage or four-fold label dosage.
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9, The method of any one of claims 1-4 and 7, wheren, prior to adnmunistration of the
composition, the urticaria in the individual 1s uncontrolied despite treatment with Hi-

antibistamine at up to four-fold label dosage.

10. The method of any one of claims 1-9, wherein the chronic urticaria is chronic
cholinergic, dermatographic, cold-mduced, vibratory, autotmmune, spontancous, or idiopathic

urticarta.

11, The method of any one of claims 1-10, wheremn the chronic urticana is chronic
autoimmune oriicaria, and whercin the mdivideal has demonstrated a positive result in one or
more of the following tests before admiuustration of the composition: basophil histamine release
assay (BHRA), basophi! activation marker expression, antologous serum skin test {ASST), and

mmuncassay tor IgG antoantibodies against IgE and/or FeeRL

12, The method of any one of clamms 1-11, wheremn the individual has demonstrated a UCT

score of less than 12 before administration of the composition.

13, The method of any one of claims 1-12, wherein one or more symptom{s) m the
mdividual with chronic urticaria are reduced after administration of the composition, as

compared to a baseline level before administration of the composition.

14 The method of claim 13, wherein self-assessed disease activity is reduced as compared to

a baseline level before administration of the compaosttion.

15. The method of claim 14, wherein self-assessed disease activity is assessed by one or

more of the following metrics: UCT, UAS7, and CholUAST.

16. The method of claim 13, whercin self-assessed quality-of-life score is improved as

corapared to a baseline level before administration of the composition.

17. The method of claim 16, wherein sclf-assessed quality-of-life score is assessed by one or

more of the following metrics: DLQI, CU-Q20L, AE-Qol., SD-QoL, and CholU-(QoL.

18. The method of claim 13, wheremn one or more ot the following are reduced as compared
to a baseline level before admmistration of the composition: occurrence of angicedema, mumber

of hives, and itch severity.



CA 03099338 2020-11-02

WO 2019/213468 PCT/US2019/030523

19, The method of claim 13, wherein one or more of the following are increased as
compared to a baseline level before administration of the composition: number of symptom-free

davs per week and trigger threshold.

20. The method of any one of claims 1-19, wherein number of eosinophils, total gk,
expression of tryptase, expression of cosinophil cationic protein, and/or number of basophils n a
serum sample from the mdividual 1s reduced as compared to a baseline level in a serum sample

obtained from the individual before administration of the composition.

21, The method of any one of claims 1-20, wherein administration of the composition results

i a sustained response 1o treatment,

22, The method of any one of claims 1-20, wherein administration of the composition results

it a UCT score of 12 or above at 10 weeks after treatment.

23, The method of any one of claims 1-20, wherein administration of the composition resulis

it a UCT score of 12 or above at 22 weeks after treatment,

24, The method of any one of claims 1-20, wherein administration of the composition results

m a decrease in UAST score of greater than 10,

25 The method of any one of claims 1-24, wherein the composition is administered by

miravenous miusion.

26.  The method of claim 23, wherein the composition is administered by intravenous

wfusion once a month for 3 or more months.

27, The method of any one of claims 1-24, wherem the composition is administered by

subcutaneous injection.

28. The method of any one of claims 1-24, wheremn the composition 1s administered by
mtravenous mfusion at one or more doses comprising between about 0.3 mg/ke and about 3.0

mg/kg of the antibody.

-124-



CA 03099338 2020-11-02

WO 2019/213468 PCT/US2019/030523

29 The method of claim 28, wherein two or more doses comprising between about 0.3
mg/ke and about 3.0 mg/kg of the antibody are admunistered to the individual at an interval of

about 28 days, about 4 weeks, or monthly.

30 The method of claim 2% or 29, wherein the method comprises administering to the
mdividual a first dose comprising about 0.3 mg/kg of the antibody, a second dose comprising
about 1.0 mg/kg of the antibody, a third dose comprising about 1.0 mg/kg of the antibody, a
fourth dose comprising about 1.0 mg/kg to about 3.0 mg/kg of the antibody, a fifth dose
comprising about 1.0 mg/kg to about 3.0 mg/kg of the antibody, and a sixth dose comprising

about 1.0 mg/kg o about 3.0 mg/kg of the antibody.

3L The method of claim 30, whercin the first dose 1s administered at Day 1, wherein the
second dose 1s administered at Day 29, wheremn the third dose 1s administered at Day 57,
wheretn the fourth dose is admimstered at Dav 85, wherein the fifth dose is administered at Diay

113, and wherein the sixth dose is administered at Day 141,

32 The method of any one of claims 1-31, wherein the antibody comprises a Fe region and
N-glveoside-linked carbohydrate chains linked to the Fc region, wherein less than 50% of the N-
glycostde-linked carbohydrate chains of the antibody in the composition contain a fucose

residue.

33. The method of claim 32, whereimn substantially none of the N-glycoside-hinked

carbohyvdrate chains of the antibody 1n the composition contain a fucose residuc.

~

34 The method of any one of claims 1-33, wherem the antibody comprises a heavy chain
variable region and a hight chain variable region, wherein the heavy chain vanable region
comprises (i) HYR-H1 comprising the amino acid sequence of SEQ 1D NO:61, (1) HVER-H2
comprising the amino acid sequence of SEQ 1D NO:62, and (111) HVR-H3 compnising the amino
acid sequence of SEQ 1D N(:63; and/or wherein the light chain variable region comprises (1)
HVR-L1 comprising the anino acid sequence of SEQ 1D NG:64, (1) HVR-L2 comprising the
ammno acid sequence of SEQ ID NG:63, and (1) HVR-L3 comprising the amino acid sequence

of SEQ ID N(:66.

35, The method of any one of clamms 1-33, wheremn the antibody comprises a heavy chain

variable region and a light chain variable region, wherein the heavy cham variable region
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coraprises (1) HVR-H1 comprising the amino acid sequence of SEQ ID NO:61, (1) HVR-H2
comprising the amino acid sequence of SEQ 1D NO:62, and (1) HVR-H3 comprising the amino
acid sequence selected from SEQ 1D NOs:67-70; and/or wherein the light chain vanable region
comprises (i) HVR-L1 comprising the amino acid sequence of SEQ 1D NG:64, () HVR-L.2
comprising the amino acid sequence of SEQ 1D NO:65, and (i) HVR-L3 comprising the amino

acid sequence of SEQ IDNOG:71.

36.  The method of any one of claims 1-33, wherein the antibody comprises a heavy chain
variable region comprising the amino acid sequence of SEQ 1D NO:6; and/or a light chain

variable region comprising the amino acid sequence selected from SEQ ID NG:16or 21,

37 The method of any one of claims 1-33, wherein the antibody comprises a heavy chain
variable region comprising the amino acid sequence selected from SEQ 1D NQOs:11-14; and/ora
light chain vanable region comprising the amino acid sequence sclected from SEQ ID NQOs:23-

24.

38, The method of any one of claims 1-33, wherein the antibody comprises a heavy chain
variablc region comprising the amino acid sequence selected from SEQ 1D NOs:2-14; and/ora
light chain vanable region compnising the amuno acid sequence selected from SEQ 1D NOs: 16-

24,

39, The method of any one of clamms 1-33, wheremn the antibody comprises a heavy chain
variable region compnising the amine acid sequence selected from SEQ ID NQOs:2-10; and/or a
light chain variable region comprising the anuno acid sequence selected from SEQ 1D NOs: 16-

22,
40. The method of any one of claims 1-33, wherein the antibody comprises:

{a} heavy chain variable region comprising:

(1) an HC-FR1 compnising the amino acid sequence selected from SEQ ID
NQGs:26-29;

(2} an HVR-H1 comprising the amino acid sequence of SEQ 1D NQO:61;

(3) an HC-FR2 comprising the amino acid sequence selected from SEQ 1D
N(s:31-36;

{4} an HVR-H2 comprising the amino acid sequence of SEQ IDNO:62;
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(58) an HC-FR3 comprising the amino acid sequence selected from SEQ ID
NQOs:38-43;

(6} an HYR-H3 comprising the amino acid sequence of SEQ 1D NO:63; and

{7y an HC-FR4 comprising the amino acid sequence selected from SEQ 1D
N3s:45-46_ and/or

{b} a light chain variable region comprising:

(1) an LC-FRI comprising the amino acid sequence selected from SEQ 1D
N(s:48-49;

(2} an HVR-L1 comprising the ammo acid sequence of SEQ 1D NO:64;

(3) an LC-FR2 comprising the amino acid sequence seiected from SEQ 1D

(4} an HVR-L2 comprising the amino acid sequence of SEQ ID NQG:65;

(5} an LC-FR3 comprising the amino acid sequence selected from SEQ ID

NOs5:55-58;
(6) an HVR-L3 comprising the ammo acid sequence of SEQ 1D NO:66; and
(7y an LC-FR4 comprising the amino acid sequence of SEQ 1D NO:60.

41 The method of any one of claims 1-33, wherein the antibody comprises:

(a} heavy chain varnable region comprising:

(1) an HC-FRI comprising the amino acid sequence of SEQ ID NQO:26;

(2} an HVR-H1 comprising the amino acid sequence of SEQ 1D 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 1D NO:62;

(5} an HC-FR3 comprising the amino acid sequence of SEQ 1D NO:338;

(6} an HYR-H3 comprising the amune acid sequence of SEQ 1D NO:63; and

{7y an HC-FR4 comprising the amino acid sequence of SEQ 1D NGUs:45; and/or
(b} a light chain variable region comprising:

(1) an LC-FR1 comprising the amino acid sequence of SEG 1D NO:438;

(2 an HYR-L1 comprising the aming acid scquence of SEQ 1D NO:64;

(3) an LC-FR2 comprising the amino acid sequence of SEQ H3 NO:51;

(4} an HVR-L2 comprising the amino acid sequence of SEQ ID NQG:65;

(5} an LC-FR3 comprising the amino acid sequence of SEQ 1D NO:55;
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(6) an HVR-L3 comprising the ammo acid sequence of SEQ 1D NO:66; and
{7y an LC-FR4 comprising the amino acid sequence of SEQ 13 NO:60.

42, The method of any one of claims 1-33, wherein the antibody comprises:

(a} heavy chain varnable region comprising:

(1} an HC-FR1 comprising the amine acid sequence of SEQ 1D NO:26;

(2} an HYR-H1 comprising the amino acid sequence of SEQ 1D NO:61;

(3) an HC-FR2 comprising the amino acid sequence of SEQ 1D NG:34,

{4} an HVR-H2 comprising the amino acid sequence of SEQ IDNO:62;

(5) an HC-FR3 comprising the amino acid sequence of SEQ 1D N33,

(6} an HYR-H3 comprising the amune acid sequence of SEQ 1D NO:63; and

{7y an HC-FR4 comprising the amino acid sequence of SEQ 1D NGUs:45; and/or
(b} a light chain variable region comprising:

(1) an LC-FR1 comprising the amino acid sequence of SEG 1D NO:438;

(2 an HYR-L1 comprising the aming acid scquence of SEQ 1D NO:64;

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

(4} an HYR-L2 comprising the amino acid sequence of SEQ ID NG.63;

(3) an LC-FR3 comprising the amino acid sequence of SEQ H) NG:58;

(6) an HVR-L3 comprising the ammo acid sequence of SEQ 1D NO:66; and

(7y an LC-FR4 comprising the amino acid sequence of SEQ 1D NO:60.

43. The method of any one of claims 1-33, wherein the antibody comprises:

a heavy chain varable region comprising (1) HVR-HI comprising the amino acid
sequence of SEQ 1D NO:388, {11y HVR-H?2 comprising the amino acid sequence of SEQ ID
NG9, and (1) HYR-H3 compnsing the amino acid sequence of SEQ 1D NGO:94; and/or a hght
chain variable region comprising (1} HYR-L1 comprsing the amino acid sequence of SEQ 1D
NG:97, (1) HVR-L2 comprising the amino acid sequence of SEQ 1D NO: 100, and (iu) HVR-L3
comprising the amino acid sequence of SEQ 1D NO:103;

a heavv chain variable region comprising (i) HVR-H1 comprising the amino acid
sequence of SEQ 1D NO:89, (1) HVR-H? comprising the amino acid sequence of SEQ ID
NG:92, and (111 HVR-H3 comprising the amino acid sequence of SEQ ID NG:95; and/or a light

chain variable region comprising (1} HYR-L1 comprising the amino acid sequence of SEQ ID
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NG:98, (1) HYR-L2 comprising the anuno acid sequence of SEQ ID NG: 101, and (1) HVR-L3
comprising the amine acid sequence of SEQ 1D NG 104, or

a heavy chain variable region comprising (1) HVR-H1 comprising the anuino acid
sequence of SEQ [D N(:90, (i) HVR-H2 comprising the amino acid sequence of SEQ 1D
NO:93, and (11} HVR-H3 comprising the amino acid sequence of SEQ 1D NO:96; and/or a light
chain variable region comprising (i} HVR-L1 comprising the amino acid sequence of SEQ 1D
NG99, (i) HYR-L2 comprising the amino acid sequence of SEQ 1D NG 102, and (i) HVR-L3

coraprising the ammo acid sequence of SEQ 1D NO:105.
44, The method of any one of claims 1-33, wherein the antibody comprises:

a heavv chain variable region comprising the amino acid sequence of SEQ 1D NO:106;
and/or a light chain variable region comprising the anmino acid sequence of SEQ 1D NG:109;

a heavy chain variable region comprising the amino acid sequence of SEQ 1D NG 107,
and/or a light chain vanable region comprising the amino acid sequence of SEQ 1D NG:110; or

a heavy chain variable region comprising the amino acid sequence of SEQ 1D NG 108

and/or a hight chain variable region comprising the amino acid sequence of SEQ ID NO: 11T

45, The method of any one of claims 1-33, wherein the antibody binds to a human Siglec-8

and a non-human primate Siglec-8.
46. The method of claim 43, wherein the non-human primate 1s a baboon.

47, The method of claim 45, wheremn the antibody binds to an epitope in Domain 1 of human

Siglee-8, whercin Domain 1 compriscs the amino acid sequence of SEQ ID N(:112.

48. The method of claim 43, wherein the antibody binds to an epiiope in Pomain 3 of human

Siglec-&, wherein Domain 3 compnises the amino acid sequence of SEQ 1D NO:114.

49 The method of claim 45, wherein the antibody binds to the same epitope as antibody
4F11.
50.  The method of any one of claims 1-33, whercin the antibody binds to an epitope in

Domain 2 or Domain 3 of human Siglec-8.
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51, The method of claim 50, wherein Domain 2 comprises the amino acid sequence of SEQ
D NG 113,

52. The method of claim 30, wheremn the antibody binds to the same epitope as antibody
1C3.

53.  'The method of claim 50, wherein Domain 3 comprises the amino acid sequence of SEQ
D NG 14,

54 The method of claim 50, wherein the antibody binds to the same epitope as antibody
1H10.

55. The method of any one of claimg 1-33, wherein the antibody binds to an eptiope in

Domain 1 of human Siglec-8 and competes with antibody 4F11 for binding to Siglec-8.

56,  The method of claim 55, wherein the antibody docs not compete with antibody 2E2 for

binding to Siglec-§.

57.  The method of claim 56, wherein the antibody is not antibody 2H2.

58, The method of claim 55, wherein Domain 1 comprises the amino acid sequence of SEQ
DNG:1H2
59, The method of any one of claims 34-58, wherein the antibody 1s a human antibody, a

humanized antibody, or a chimeric antibody.

64, The method of any one of claims 34-59, wherein the antibody depletes blood eosinophils

and inhibits mast cell activation.

61. The method of any one of claims 1-60, wherein the antibody comprises a heavy chain Fe

region comprising a haman IgG Fe region.

62. The method of claim 61, wherein the human IgG Fc region comprises a human gl Fe
region.
63. The method of claim 62, wheremn the human IgG1 Fe region i1s non-fucosylated or has

reduced fucosylation.
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64, The method of claim 61, wherein the human g Fc region comprises a human fg(G4 Fe

region.

635, The method of claim 64, wherem the human IgG4 Fe region comprises the amino acid
substitution S228P, wherein the amino acid residues are numbered according to the EU index as

in Kabat.

66, The method of any one of claims 1-58, wherein the antibody has been engineered to

mmprove antibody-dependent cell-mediated cviotoxicity (ADCC) activity.

67. The method of claim 66, whercin the antibody comprises at least one amino acid

substitution m the Fc region that improves ADCC activity.

68.  The method of any one of claims 1-60, wherein at least one or two of the heavy chains of

the antibody 1s non-fucosylated.

69, The method of any one of claims 1-33, wherein the antibodv comprises a heavy chain
comprising the aminge acid sequence of SEQ 1D NO:75; and/or a light chain comprising the

amino acid sequence selected from SEQ IB NO:76 or 77.

70. The method of any one of claims 1-69, wherein the antibody is a monoclonal antibody.
71. The method of any one of claims 1-70, wheremn the composition 13 administered in

combination with one or more additional therapeutic agent(s) for treating or preventing chronic

urficaria.

72. The method of claim 71, wherein the one or more additional therapeutic agent(s) for
treating or preventing chronic urticania are selected from the group consisting of H-2 receptor
antagonists, Hl-antihistamines, H2-antthistamines, anti-IgE antibodies, corticosteroids, doxepin,

cukotriene receptor antagonists {LTRAs), cyclosporine, and tacrolimus.

73. The method of any one of claims 1-72, wherein the individual is a human.
74, The method of any one of claims 1-73, wheremn the treatment results in a complete

response in the individual afier a single administration of the composition.
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75, The method of anv one of claims 1-73, wherein the treatment results m at least a 3-pomnt
mnprovement in UCT score in the individual, as compared to UCT score in the individual prior

to treatment.

76. The method of any oune of claims 1-73, wherein the treatment results in a reduction in
UAS7 score of at least 50% in the ndividual, as compared to UAST score in the individual prior

to treatment.

77. The method of any one of claims 1-73, wheremn the treatment resulis in a reduction in
UAST score by at least 10 in the individual, as compared to UAS7 score in the individeal prior

to treatiment.

78. The method of any one of claims 1-77, wherein the composition comprises the antibody

and a pharmaceutically acceptable carner.

79 Anarticle of manufacture comprising a medicament comprising a composition
corpnsing an antibody that binds to human Siglec-8 and a package insert comprising
mstructions for adnunistration of the medicament in an individual in need thereof according to

any one of claims 1-78,

80. A composition comprising an antibody that binds to human Siglec-8 for use in a method

of treating chronic urticana in an individual according to any one of claims 1-78.

31, The composition for use of claim 80, wheremn the antibody comprises a heavy chain
variable region comprising the amino acid sequence of SEQ 1D NO:6; and/or a light chain

variable region comprising the amino acid sequence selected from SEQ ID NG:16 or 21,

82, The composition for use of claim 80, wherem the antibody comprises a heavy chain
coraprising the amimo acid sequence of SEQ 1D NO:75; and/or a light chain comprising the

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

83.  The composition for use of any one of claims 80-82, wherein at least one or two of the

heavy chains of the antibody is non-fucosylated.
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