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COMPOSITIONS AND METHODS FOR TREATING INFLAMMASOME RELATED
DISEASES OR CONDITIONS
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FIELD

[0004] The vention relates generally to the fields of immunology and medicine. More
particularly, the invention relates to composttions and methods for modulating ASC (Apoptosis-
associated Speck-like protein containing a Caspase Activating Recruitment Domain {(CARD))
activity and Absent in Melanoma 2 (AIM2) inflammasome activity in the Central Nervous System

(CNS) and/or lungs of a mammal as treatments for reducing inflarnmation in response to injuries
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or conditions that produce inflammation in the CNS and/or lungs. The invention also relates to

monoclonal antibodies or fragments thereof that specifically bind ASC.

BACKGROUND

[6003] Severe Traumatic Brain Injury (TBI) is a major public health concern and is a leading
cause of mortality and morbidity throughout the world (Summers, CR. et al,, (2009). Traumatic
brain injury in the United States: an epidemiologic overview. Mt Sinai J Med 76, 105-110). In
addition to direct injury to the brain, TBI may lead to complications in other organs, such as the
fungs. Acute Lung Imjury (ALI 2} 15 a common cardiopulmonary problem after trauma and is
associated with a hospital mortality rate of up from 40% (Rincon F. et al, (2012). Impact of acute
lung injury and acute respiratory distress syndrome after traumatic brain injury in the United
States. Neurosurgery 71, 795-803). TBI patients, in particular, are susceptible to develop ALL with
some studies reporting an incidence as high as 30% (Nicolls, MR et al., (2014). Traumatic brain
injury: hungs in a RAGE. Sci Transl Med 6, 2525234} Recent studies have shown that systenuc
inflammatory factors may lead to pulmonary dystunction and lung injury after TBI (Rincon F. et
al., (2012). Impact of acute lung injury and acute respiratory distress syndrome after traumatic
brain injury in the United States. Neurosurgery 71, 795-803), but the precise molecular mechanism
underlying TBI-induced lung injury remain poorly defined.

{0006} A flood of secreted inflammatory mediators, including cytokines, chemokines, and
damage-associated molecular patterns (DAMPs) released by injured cells contribute to brain
inflarnmation and affect distal organs such as the lungs (Nicolls, MR et al., (2014). Traumatic
brain injury: lungs in a RAGE. Sci Transi Med 6, 252£s234). One of the most widely studied
DAMPs is the high mobility group box-1 (HMGB1), which can serve as an early mediator of
inflammation in various pathogenic states, including TBI (Andersson U. et al, (2011}
Introduction: HMGB1 in inflammation and 1innate immunity. J Intern Med 270, 296-300). A more
recent study has shown that HMGB]1 can be involved in the mechanism of TBI-induced pulmonary
dysfunction (Weber et al., (2014). The HMGB1-RAGE  axis  mediates traumatic
brain imjury-induced pulmonary dysfunction in lung transplantation. Sci Transl Med 6,

252rai24). HMGBI1 release can be regulated by the inflammasome, a multi-protein complex
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involved in the activation of caspase-1 and the processing of IL-1p and IL-18 after TBI (Lu et al.
(2012). Novel role of PKR in inflammasome activation and HMGBI1 release. Nature 488, 670-
674).

[0007] A variety explanations have been put forth to explain pathomechanisms of pulmonary
complications after TBI, including increased vascular permeability leading to capillary leakage
and infiltration of proteinaceous debris (Ware et al., (2000). The Acute Respiratory Distress
Syndrome. New England Journal of Medicine 342, 1334-1349). Extracellular vesicles (EV) are
membrane-contained vesicles that play a role in cell-to-cell communication (Yanez-Mo, M. et al.,
(2015). Biological properties of extracellular vesicles and their physiological functions. J
Extracell Vesicles 4, 27066) and have been implicated to play a role in the development of ALI in
a LPS-induced murine model. Further, it has been shown that EV can carry bioactive cytokines
such as IL-1P and inflammasome proteins (Qu, Y. et al., (2007). Nonclassical IL-1 beta secretion
stimulated by P2X7 receptors is dependent on inflammasome activation and correlated with
exosome release in murine macrophages. J Immunol 179, 1913-1925) (de Rivero Vaccari, J.P. et
al., (2015). Exosome-mediated inflammasome signaling after central nervous system injury. J
Neurochem), and may trigger an immune response and amplify inflammation via its cargo to
neighboring and surrounding cells. However, it is unknown if EV-mediated inflammasome
signaling can contribute to the pathomechanism of TBI-induced ALI. Further, it is also unknown
whether the pathomechanisms of TBI-induced ALI are shared by other conditions that produce
lung inflammation. In addition, there is a scarcity of Federal Drug Administration (FDA) approved
drugs to treat lung inflammation.

[0008] Accordingly, there is an urgent need not only for elucidating the pathomechanisms of
lung inflammation caused by TBI as well as other conditions, but also the development of

therapeutic compositions and uses thereof for treating and/or preventing lung inflammation.

SUMMARY
[0009] In one example, provided herein is a monoclonal antibody or an antibody fragment

thereof that binds to Apoptosis-associated Spec-like protein containing a Caspase Activating



Recruitment Domain (ASC), wherein the antibody or the antibody fragment binds specifically to
an epitope of ASC, wherein the epitope comprises or consists of the amino acid sequence of SEQ
ID NO: 5 or 5-10, 10-15 or 15-20 amino acids of SEQ ID NO: 5.

[0010] In another example, provided herein is a monoclonal antibody or an antibody fragment
thereof that binds specifically to ASC, wherein the antibody or the antibody fragment comprises a
heavy chain variable (VH) region and a light chain variable (VL) region, wherein the VH region
amino acid sequence comprises HCDR1 of SEQ ID NO: 6, HCDR2 of SEQ ID NO: 7 and HCDR3
of SEQ ID NO: 8, or a variant thereof having at least one amino acid substitution in HCDRI,
HCDR?2, and/or HCDR3. In some cases, the VH region amino acid sequence comprises SEQ ID
NO: 18, 19, 20, 21, 22, or an amino acid sequence that is at least 95%, 96%, 97%, 98% or 99%
identical to the amino acid sequence of SEQ ID NO: 18, 19, 20, 21, or 22. In some cases, the ASC
is human ASC protein. In some cases, the antibody fragment is an Fab, an F(ab’),, an Fab’, an
scFv, a single domain antibody, a diabody or a single chain camelid antibody or a shark antibody.
In some cases, the monoclonal antibody or the antibody fragment thereof is human, humanized or
chimeric. In some cases, provided herein is an isolated nucleic acid molecule encoding the
monoclonal antibody or the antibody fragment thereof. In some cases, provided herein is an
expression vector comprising the nucleic acid molecule. In some cases, provided herein is the
nucleic acid molecule is operatively linked to regulatory sequences suitable for expression of the
nucleic acid segment in a host cell. In some cases, provided herein is a recombinant host cell
comprising the expression vector. In another example, provided herein is a method for producing
an antibody or an antibody fragment that binds specifically to ASC, the method comprising:
culturing a recombinant host cell comprising the expression vector under conditions whereby the
nucleic acid molecule is expressed, thereby producing the monoclonal antibody or the antibody
fragment thereof that binds specifically to ASC. In some cases, provided herein is a pharmaceutical
composition comprising the monoclonal antibody or the antibody fragment thereof, and a
pharmaceutically acceptable carrier, diluent or excipient. In some cases, provided herein is a
method of treating inflammation in a subject, the method comprises administering to the subject a

therapeutically effective amount of the monoclonal antibody or the antibody fragment thereof,
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thereby treating the inflammation 1n the subject. In some cases, the admunistering the monoclonal
antibody or the antibody fragment thereof reduces levels of at least inflammatory cytokine. In
some cases, the inflammation is an inflammasome-refated inflammation. In some cases, the
inflammasome-related inflammation is associated with a central nervous system (CNS) injury, an
autoimmune, autoinflammatory or neurodegenerative disease. In some cases, the CNS injury
selected from the group consisting of traumatic brain injury (TBI), stroke and spinal cord injury
(SCI). In some cases, the autoimmune or neurodegenerative disease is amyotrophic lateral
sclerosis (ALS), Alzheimer's disease, Parkinson's disease, muscular dystrophy (MD), systemic
lupus erythematosus, lupus nephritis, theumatoid arthritis, inflammatory bowel disease {(e.g.,
Crohn’s disease and ulcerative colitis) or multiple sclerosis (MS). In some cases, the
inflammasome-related inflammation is associated with a metabolic disease or disorder. In some
cases, the metabolic disease is metabolic syndrome, obesity, diabetes mellitus, diabetic
nephropathy or diabetic kidney disease (DKD), insulin resistance, atherosclerosis, a lipid storage
disorder, a glycogen storage disease, medium-chain acyl-coenzyme A dehydrogenase deficiency,
non-alcoholic fatty liver disease (e.g., Nonalcoholic steatohepatitis (NASH)) and gout. In some
cases, the autoinflammatory disease is cryopyrin-associated periodic syndrome (CAPS). CAPS
can encompass familial cold autoinflammatory syndrome (FCAS), Muckle-Wells syndrome
(MWS) and neonatal-onset multisystem inflammatory disease (NOMID). In some cases, the
administration of the monoclonal antibody or the antibody fragrent thereof results in inhibition
of inflammasome activation in the subject. In some cases, the administration of the monoclonal
antibody or the antibody fragment thereof results in a reduction in the activity of ASC as compared
to a control. In some cases, the control is an untreated subject. In some cases, the administration is
intracerebroventricularly, intraperitoneally, intravenously or by inhalation In some cases,
provided herein is a method of treating multiple sclerosis (MS) in a subject, the method comprises
administering to the subject a therapeutically effective amount of the monoclonal antibody or the
antibody fragment thereof, thereby treating MS in the subject. In some cases, the administering
the monoclonal antibody or the antibody fragment thereof reduces levels of at least inflammatory

cytokine. In some cases, the administration of the monocional antibody or the antibody fragment
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thereof results in inhibition of inflammasome activation in the subject. In some cases, the
administration of the monoclonal antibody or the antibody fragment thereof results in a reduction
in the activity of ASC as compared to a control. In some cases, the control is an untreated subject.
In some cases, the administration is intracerebroventricularly, intraperitoneally, intravenously or
by inhalation.

[0010a] In one aspect, the present disclosure refers to a monoclonal antibody or an antibody
fragment thereof that binds specifically to Apoptosis-associated Speck-like protein containing a
Caspase Activating Recruitment Domain (ASC), wherein the antibody or the antibody fragment
comprises a heavy chain variable (VH) region and a light chain variable (VL) region,

wherein the VH region amino acid sequence comprises HCDR1 of SEQ ID NO: 6,
HCDR2 of SEQ ID NO: 7 and HCDR3 of SEQ ID NO: 8; and

wherein the VL region amino acid sequence comprises LCDR1 of SEQ ID NO: 12,
LCDR2 of SEQ ID NO: 13 and LCDR3 of SEQ ID NO: 14.
[0010b] In another aspect, the present disclosure refers to a pharmaceutical composition
comprising the monoclonal antibody or the antibody fragment thereof as disclosed herein, and a
pharmaceutically acceptable carrier, diluent or excipient.
[0011] In yet another example, provided herein is a monoclonal antibody or an antibody
fragment thereof that binds specifically to ASC, wherein the antibody or the antibody fragment
comprises a light chain variable (VL) region and a heavy chain variable (VH) region, wherein the
VL region amino acid sequence comprises LCDR1 of SEQ ID NO: 12, LCDR2 of SEQ ID NO: 13 and
LCDR3 of SEQ ID NO: 14, or a variant thereof having at least one amino acid substitution in
LCDR1, LCDR2, and/or LCDR3. In some cases, the VL region amino acid sequence comprises SEQ
ID NO: 28, 29, 30, 31, or an amino acid sequence that is at least 95%, 96%, 97%, 98% or 99%
identical to the amino acid sequence of SEQ ID NO: 28, 29, 30 or 31. In some cases, the ASC is
human ASC protein. In some cases, the antibody fragment is an Fab, an F(ab’), an Fab’, an scFv, a
single domain antibody, a diabody or a single chain camelid antibody. In some cases, the monoclonal
antibody or the antibody fragment thereof is human, humanized or chimeric. In some cases, provided herein
is an isolated nucleic acid molecule encoding the monoclonal antibody or the antibody fragment thereof. In
some cases, provided herein is an expression vector comprising the nucleic acid molecule. In some cases,
provided herein is the nucleic acid molecule is operatively linked to regulatory sequences suitable for
expression of the nucleic acid segment in a host cell. In some cases, provided herein is a recombinant host
cell comprising the expression vector. In another example, provided herein is a method for producing an
antibody or an antibody fragment that binds specifically to ASC, the method comprising: culturing a
recombinant host cell comprising the expression vector under conditions whereby the nucleic acid molecule
is expressed, thereby producing the monoclonal antibody or the antibody fragment thereof that binds
specifically to ASC. In some cases, provided herein is a pharmaceutical composition comprising the
monoclonal antibody or the antibody fragment thereof, and a pharmaceutically acceptable carrier, diluent
or excipient. In some cases, provided herein is a method of treating inflammation
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in a subject, the method comprises administering to the subject a therapeutically effective amount
of the monoclonal antibody or the antibody fragment thereof, thereby treating the inflammation in
the subject. In some cases, the administering the monoclonal antibody or the antibody fragment
thereof reduces levels of at least inflammatory cytokine. In some cases, the inflammation is an
inflammmasome-related inflammation. In some cases, the inflammasome-related inflammation is
associated with a central nervous system (CNS) injury, an autcimmune, autoinflammatory or
neurodegenerative disease. In some cases, the CNS injury selected from the group consisting of
traumatic brain tnjury {TBI), stroke and spinal cord injury (S8CI). In some cases, the autoimmune
or neurodegenerative disease is amvotrophic lateral sclerosis (ALS), Alzheimer's disease,
Parkinson's disease, muscular dystrophy (MD), systemic lupus erythematosus, lupus nephnitis,
rheumatoid arthritis, inflammatory bowel disease {e.g., Crohn’s disease and ulcerative colitis) or
multiple sclerosis (MS). In some cases, the inflamnmasome-related inflammation 1s associated with
a metabolic disease or disorder. In some cases, the metabolic disease is metabolic syndrome,
obesity, diabetes mellitus, diabetic nephropathy or diabetic kidney disease (DKD), insulin
resistance, atherosclercsis, a lipid storage disorder, a glycogen storage disease, medium-chain
acyl-coenzyme A dehydrogenase deficiency, non-alcoholic fatty liver disease (e.g., Nonalcoholic
steatohepatitis {(NASH)} and gout. In some cases, the autoinflammatory disease is cryopyrin-
associated periodic syndrome (CAPS). CAPS can encompass familial cold autcinflammatory
syndrome (FCAS), Muckle-Wells syndrome (MWS) and neonatal-onset multisystem
inflammatory disease (NOMID). In some cases, the administration of the monoclonal antibody or
the antibody fragment thereof results in inhibition of inflammasome activation 1n the subject. In
some cases, the administration of the monoclonal antibody or the antibody fragment thereof results
in a reduction in the activity of ASC as compared to a control. In some cases, the control is an
untreated subject. In some cases, the administration is intracerebroventricularly, intraperitonealily,
intravenously or by inhalation. In some cases, provided herein i1s a method of treating multiple
sclerosis (MS) in a subject, the method comprises administering to the subject a therapeutically
effective amount of the monoclonal antibody or the antibody fragment thereof, thereby treating

MS 10 the subject. In some cases, the administering the monoclonal antibody or the antibody
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fragment thereof reduces levels of at least inflammatory cytokine. In some cases, the
administration of the monoclonal antibody or the antibody fragment thereof results in inhibition
of inflammasome activation in the subject. In some cases, the administration of the monoclonal
antibody or the antibody fragment thereof results in a reduction in the activity of ASC as compared
to a control. In some cases, the control is an untreated subject. In some cases, the administration is
intracerebroventricularly, intraperitoneally, intravenously or by inhalation.

[0012] In still another example, provided herein is a monoclonal antibody or an antibody
fragment thereof that binds specifically to ASC, wherein the antibody or the antibody fragment
comprises a heavy chain variable (VH) region and a light chain variable (VL) region, wherein the
VH region amino acid sequence comprises HCDR1 of SEQ ID NO: 6, HCDR2 of SEQ ID NO: 7
and HCDR3 of SEQ ID NO: 8, or a variant thereof having at least one amino acid substitution in
HCDR1, HCDR2, and/or HCDR3; and wherein the VL region amino acid sequence comprises
LCDRI1 of SEQ ID NO: 12, LCDR2 of SEQ ID NO: 13 and LCDR3 of SEQ ID NO: 14, or a
variant thereof having at least one amino acid substitution in LCDR1, LCDR2, and/or LCDR3. In
some cases, the VH region amino acid sequence comprises SEQ ID NO: 18, 19, 20, 21, 22, or an
amino acid sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid
sequence of SEQ ID NO: 18, 19, 20, 21 or 22; and wherein the VL region amino acid sequence
comprises SEQ ID NO: 28, 29, 30, 31, or an amino acid sequence that is at least 95%, 96%, 97%,
98% or 99% identical to the amino acid sequence of SEQ ID NO: 28, 29, 30 or 31. In some cases,
the VH region amino acid sequence comprises SEQ ID NO: 18, or an amino acid sequence that is
at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ ID NO: 18; and
wherein the VL region amino acid sequence comprises SEQ ID NO: 28 or an amino acid sequence
that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ ID NO:
28. In some cases, the VH region amino acid sequence comprises SEQ ID NO: 18, or an amino
acid sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence
of SEQ ID NO: 18; and wherein the VL region amino acid sequence comprises SEQ ID NO: 29
or an amino acid sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid

sequence of SEQ ID NO: 29. In some cases, the VH region amino acid sequence comprises SEQ
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D NO: 18, or an amino acid sequence that 1s at least 95%, 96%, 97%., 98% or 99% identical to
the amino acid sequence of SEQ ID NO: 18; and wherein the VL region amino acid sequence
comprises SEQ ID NGO: 30 or an amino acid sequence that 1s at least 95%, 96%, 97%, 98% or 99%
identical to the amino acid sequence of SEQ ID NO: 30. In some cases, the VH region amino acid
sequence comprises SEQ ID NG: 18, or an amino acid sequence that is at least 95%, 96%, 97%,
98% or 99% identical to the amino acid sequence of SEQ 1D NO: 18; and wherein the VL region
amino acid sequence comprises SEQ ID NO: 31 or an amino acid sequence that is at least 95%,
6%, 97%, 98% or 99% identical to the amino acid sequence of SEQ D NO: 31, In some cases,
the VH region amino acid sequence comprises SEQ 1D NO: 19, or an amino acid sequence that is
at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ ID NO: 19; and
wherein the VL region amino acid sequence comprises SEQ ID NO: 28 or an amino acid sequence
that 1s at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ 1D NO:
28. In some cases, the VH region amino acid sequence comprises SEQ 1D NO: 19, or an amingo
acid sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence
of SEQ ID NO: 19; and wherein the VL region amino acid sequence comprises SEQ 1D NO: 29
or an amino acid sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid
sequence of SEQ ID NO: 29 In some cases, the VH region amino acid sequence comprises SEQ
1D NO: 19, or an amino acid sequence that is at least 95%, 96%, 97%, 98% or 99% identical to
the amino acid sequence of SEQ ID NO: 19; and wherein the VL region amino acid sequence
comprises SEQ ID NO: 30 or an amino acid sequence that is at least 95%, 96%, 97%, 98% or 99%
identical to the amino acid sequence of SEQ 1D NO: 30. In some cases, the VH region amino acid
sequence comprises SEQ ID NG: 19, or an amino acid sequence that is at least 95%, 96%, 97%,
98% or 99% identical to the amino acid sequence of SEQ ID NO: 19; and wherein the VL region
amino acid sequence comprises SEQ 1D NO: 31 or an amino acid sequence that is at least 95%,
6%, 97%, 98% or 99% 1dentical to the amino acid sequence of SEQ D NO: 31, In some cases,
the VH region amino acid sequence comprises SEQ ID NO: 20, or an amino acid sequence that is
at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ ID NO: 20; and

wherein the VL region amino acid sequence comprises SEQ ID NO: 28 or an amino acid sequence

9.



WO 2020/010273 PCT/US2019/040635

that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ [D NO:
28. In some cases, the VH region amino acid sequence comprises SEQ 1D NO: 20, or an amino
acid sequence that 13 at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence
of SEQ ID NO: 20; and wherein the VL region amino acid sequence comprises SEQ D NO: 29
or an amino acid sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid
sequence of SEQ 1D NO: 29. In some cases, the VH region amino acid sequence comprises SEQ
1D NO: 20, or an amino acid sequence that is at least 95%, 96%, 97%, 98% or 99% identical to
the amino acid sequence of SEQ D NO: 20; and wherein the VL region amino acid sequence
comprises SEQ ID NO: 30 or an amino acid sequence that is at least 95%, 96%, 97%, 98% or 99%
identical to the amino acid sequence of SEQ 1D NO: 30. In some cases, the VH region amino acid
sequence comprises SEQ ID NO: 20, or an amino acid sequence that is at least 95%, 96%, 97%,
98% or 99% identical to the amino acid sequence of SEQ ID NO: 20; and wherein the VL region
aminc acid sequence comprises SEQ 1D NO: 31 or an amino acid sequence that is at least 95%,
96%, 97%, 98% or 99% 1dentical to the amino acid sequence of SEQ ID NO: 31, In some cases,
the VH region amino acid sequence comprises SEQ 1D NO: 21, or an amino acid sequence that i3
at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ ID NOG: 21; and
wherein the VL region amino acid sequence comprises SEQ 1D NO: 28 or an amino acid sequence
that 1s at least 95%, 906%, 97%, 98% or 99% identical to the amino acid sequence of SEQ ID NO:
28. In some cases, the VH region amino acid sequence comprises SEQ 1D NO: 21, or an amuno
acid sequence that is at feast 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence
of SEQ 1D NO: 21; and wherein the VL region amino acid sequence comprises SEQ 1D NO: 29
or an amino acid sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid
sequence of SEQ ID NO: 29. In some cases, the VH region amino acid sequence comprises SEQ
1D NO: 21, or an amino acid sequence that ts at least 95%, 96%, 97%, 98% or 99% identical to
the amino acid sequence of SEQ ID NO: 21; and wherein the VL region amino acid sequence
comprises SEQ ID NGO: 30 or an amino acid sequence that 1s at least 95%, 96%, 97%, 98% or 99%
identical to the amino acid sequence of SEQ ID NO: 30. In some cases, the VH region amino acid

sequence comprises SEQ ID NO: 21, or an amino acid sequence that 13 at least 95%, 96%, 97%,
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98% or 99% identical to the arivo acid sequence of SEQ ID NO: 21; and wherein the VL region
amino acid sequence comprises SEQ ID NO: 31 or an amino acid sequence that is at least 95%,
6%, 97%, 98% or 99% 1dentical to the amino acid sequence of SEQ 1D NG: 31, In some cases,
the VH region amino acid sequence comprises SEQ 1D NO: 22, or an amino acid sequence that is
at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ ID NO: 22; and
wherein the VL region amino acid sequence comprises SEQ ID NO: 28 or an amino acid sequence
that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ ID NO:
28. In some cases, the VH region amino actd sequence comprises SEQ 1D NG 22, or an amino
acid sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence
of SEQ ID NO: 22; and wheretn the VL region amino acid sequence comprises SEQ ID NG: 29
or an amino acid sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid
sequence of SEQ ID NG: 29 In some cases, the VH region amino acid sequence comprises SEQ
1D NO: 22, or an amino acid sequence that is at least 95%, 96%, 97%, 98% or 99% identical to
the amino acid sequence of SEQ ID NO: 22; and wherein the VL region amino acid sequence
comprises SEQ 1D NO: 30 or an amino acid sequence that is at least 95%, 96%, 97%, 9&% or 99%
identical to the amino acid sequence of SEQ ID NO: 30. In some cases, the VH region amino acid
sequence comprises SEQ ID NG: 22, or an amino acid sequence that is at least 95%, 96%, 97%,
98% or 99% identical to the amino acid sequence of SEQ ID NO: 2Z; and wherein the VL region
amino acid sequence comprises SEQ 1D NO: 31 or an amino acid sequence that is at least 95%,
96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ ID NO: 31, In some cases,
the ASC is human ASC protein. In some cases, the antibody fragment is an Fab, an F(ab’ ), an
Fab’, an scFv, a single domain antibody, a diabody or a single chain camelid antibody. In some
cases, the monoclonal antibody or the antibody fragment thereof is human, humanized or chimeric.
In some cases, provided herein is an isolated nucleic acid molecule encoding the monoclonal
antibody or the antibody fragment thereof. In some cases, provided herein is an expression vector
comprising the nucleic acid molecule. In some cases, provided herein is the nucleic acid molecule
is operatively linked to regulatory sequences suitable for expression of the nucleic acid segment

in a host cell. In some cases, provided herein is a recombinant host cell comprising the expression
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vector. In another example, provided herein is a method for producing an antibody or an antibody
fragment that binds specifically to ASC, the method comprising: culturing a recombinant host cell
comprising the expression vector under conditions whereby the nucleic acid molecule is expressed,
thereby producing the monoclonal antibody or the antibody fragment thereof that binds
specifically to ASC. In some cases, provided herein is a pharmaceutical composition comprising
the monoclonal antibody or the antibody fragment thereof, and a pharmaceutically acceptable
carrier, diluent or excipient. In some cases, provided herein is a method of treating inflammation
in a subject, the method comprises administering to the subject a therapeutically effective amount
of the monoclonal antibody or the antibody fragment thereof, thereby treating the inflammation in
the subject. In some cases, the administering the monoclonal antibody or the antibody fragment
thereof reduces levels of at least inflammatory cytokine. In some cases, the inflammation is an
inflammasome-related inflammation. In some cases, the inflammasome-related inflammation is
associated with a central nervous system (CNS) injury, an autoimmune, autoinflammatory or
neurodegenerative disease. In some cases, the CNS injury selected from the group consisting of
traumatic brain injury (TBI), stroke and spinal cord injury (SCI). In some cases, the autoimmune
or neurodegenerative disease is amyotrophic lateral sclerosis (ALS), Alzheimer's disease,
Parkinson's disease, muscular dystrophy (MD), systemic lupus erythematosus, lupus nephritis,
rheumatoid arthritis, inflammatory bowel disease (e.g., Crohn’s Disease and ulcerative colitis) or
multiple sclerosis (MS). In some cases, the inflammasome-related inflammation is associated with
a metabolic disease or disorder. In some cases, the metabolic disease is metabolic syndrome,
obesity, diabetes mellitus, diabetic nephropathy or diabetic kidney disease (DKD), insulin
resistance, atherosclerosis, a lipid storage disorder, a glycogen storage disease, medium-chain
acyl-coenzyme A dehydrogenase deficiency, non-alcoholic fatty liver disease (e.g., Nonalcoholic
steatohepatitis (NASH)) and gout. In some cases, the autoinflammatory disease is cryopyrin-
associated periodic syndrome (CAPS). CAPS can encompass familial cold autoinflammatory
syndrome (FCAS), Muckle-Wells syndrome (MWS) and neonatal-onset multisystem
inflammatory disease (NOMID). In some cases, the administration of the monoclonal antibody or

the antibody fragment thereof results in inhibition of inflammasome activation in the subject. In
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some cases, the administration of the monoclonal antibody or the antibody fragment thereof results
in a reduction in the activity of ASC as compared to a control. In some cases, the control is an
untreated subject. In some cases, the administration is intracerebroventricularly, intraperitoneally,
intravenously or by inhalation. In some cases, provided herein is a method of treating multiple
sclerosis (MS) in a subject, the method comprises administering to the subject a therapeutically
effective amount of the monoclonal antibody or the antibody fragment thereof, thereby treating
MS in the subject. In some cases, the administering the monoclonal antibody or the antibody
fragment thereof reduces levels of at least inflammatory cytokine. In some cases, the
administration of the monoclonal antibody or the antibody fragment thereof results in inhibition
of inflammasome activation in the subject. In some cases, the administration of the monoclonal
antibody or the antibody fragment thereof results in a reduction in the activity of ASC as compared
to a control. In some cases, the control is an untreated subject. In some cases, the administration is
intracerebroventricularly, intraperitoneally, intravenously or by inhalation.

[0012a] Inanother aspect, the present disclosure refers to use of the pharmaceutical composition
as disclosed herein in the manufacture of a medicament for treating inflammasome-related
inflammation associated with acute lung injury (ALI) in lungs of a patient suffering from acute

lung injury (ALI).

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1A-1N illustrate inflammasome activation in C57/BL6 mouse cortical and lung
tissue post-TBI. FIG. 1A shows a representative immunoblot of active caspase-1, ASC, IL-18, IL-
B, HMGBI1, and AIM2 after TBI. Active caspase-1 (FIG. 1B), ASC (FIG. 1C), IL-18 (FIG. 1D),
HMGBI1 (FIG. 1E), AIM 2 (FIG. 1F), and IL-B, (FIG. 1G), are significantly elevated in cortical
tissue at 4 and 24h post-TBI. Data presented as mean+/- SEM; ****p<0.001, ***p<0.01,
**p<0.01, *p<0.05 compared to sham. N=4-5 per group. FIG. 1H shows a representative
immunoblot of active caspase-1, ASC, IL-18, IL-f, HMGBI1, and AIM2 in lung tissue. L, J, K, L,
M, N) Active caspase-1 (FIG. 1I), ASC (FIG. 1)), IL-18 (FIG. 1K), HMGB1 (FIG. 1L), AIM 2
(FIG. 1M), and IL-B, (FIG. 1N) are significantly elevated in lung tissue 4 and 24h after TBI. Data
presented as mean+/-SEM. N= 4-5 per group, ****p<0.001, ***p<0.01, **p<0.01, *p<0.05
compared to sham.

[0014] FIG. 2A-2C illustrates expression of inflammasome proteins in Type II alveolar

epithelial cells. FIG. 2A shows AIM2, FIG. 2B shows active Caspase-1 and FIG. 2C shows ASC

immunoreactivity increases in lung tissue after CCI (4, 24 h) when compared to mice. Confocal
13.
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images of AIM?2, caspase-1, and ASC (green) and type U epithelial cells (surfactant protein C,
red).

{6015} FIG. 3A-3F illustrates TBI increases nuclear and cytoplasmic HMGB1 expression in
mice hung. FIG, 3A shows representative immunoblot of nuclear HMGB1 after TBIL FIG. 3B
shows nuclear HMGB 1is significantly elevated in 4 hour injured animals compared to sham. FIG.
3C shows representative immunoblot of cytoplasmic HMGB1 after TBL ¥FIG. 3D shows
cytoplasmic HMGBI 1s significantly elevated in 4 hour injured animals compared to sham. Data
presented as meant/- SEM; *p<0.05 compared to sham. N=4-5 per group. FIG. 3E shows
HMGB1 immunoreactivity increased in lung tissue after CCI when compared to sham mice.
Contocal images of HMGB1 and type I epithelial cells (surfactant protein C, red)

{6016} FI1G. 4A-4C illustrates pyroptosome formation in mice lungs 4 hours post-TBI FIG.
4A shows TBI induces laddering of ASC 1n lung tissue, indicating formation of the pyroptosome,
an oligomerization of ASC dimers that leads to activation of caspase-1 and pyroptosis. FEG. 4B
shows representative immunoblot and FIG., 4C shows quantification of gasdermin. Gasdermin-
I is significantly elevated in hung tissue post-TBIL Data presented as mean+/-SEM. N= 4-Sper
group, **p<0.01 compared to sham.

{6017} FIG. 5A-5B ilustrates TBI induces alveolar morphological changes and acute lung
injury in mice. FIG. 5A shows H&E staining of lung sections from sham and injured animals at
4h and 24 h. Sections show evidence of neutrophil infiltration (arrow heads), changes in
morphology of alveolar capillary membranes (asterisk, *), interstitial edema (short arrows), and
evidence of thickening of the interstitium and the alveolar septum (pound, #). FIG. 8B shows acute
lung injury scoring is significantly increased in injured animals when compared to sham at 4h and
24 h. Data presented as mean+/-SEM. N= 4-5 per group, *p<0.05 compared to sham.

{¢0138] FI1G. 6 illustrates expression of CD81 in serum-derived EV from control and TBI-
injured mice. Representative immunoblot of CD81 in serum-derived EV from sham control and
TBI-njured mice.

18019] FIG. 7A-7G tllustrates adoptive transfer of EV from TBI animals induce caspase-1 and

ASC 1o the lungs of uninjured ruice. FIG. 7A illustrates a representative iramnunoblot showing that
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caspase-1 (FIG. 7B), ASC (FIG. 7C), IL-18 (FIG. 7D), AIM2 (FIG. 7E), HMGB1 (FIG. 7F) are
elevated in the lungs of animals that received EV isolated from TBI mice when compared to EV
from sham ammals. Data presented as mean+/- SEM; *p<(0.05 compared to sham. N=3 per group.
EV from TBI mice induced alveolar morphological changes (decreased alveolar size) and
infiltration of inflammatory cells as determined by H&E staining (FIG. 7G). ALL score is
significantly increased in EV delivered from injured mice compared to uninjured mice (F1G. 7G).

Data presented as mean+/- SEM; **p<0.01., *p<.0.05 compared to uninjured group.

{6020} FI1G. 8A-8F illustrates treatment with Enoxaparin (3 mg/kg) and IC 100 (5 mg/kg)
reduces inflammasome expression 1o lungs of animals delivered EV from injured mice. FIG. 8A
ilhustrates a representative immunoblot showing that caspase-1 (FIG. 8B), ASC (FIG. 8C), IL-18
(FIG. 8D), AIMZ (FIG. 8E), HMGB!1 (FIG. 8F) are reduced in the lungs of animals that were
treated with Enoxaparin and IC 100 when compared to untreated positive control anumals. Data
presented as meant/- SEM; *#*%p<0 001, ***p<0.01, **p<0.01, *p<0.05 compared to sham. N=4

per group.

{0021} FIG. 9A-9F illustrates treatment with Enoxaparin (3 mg/kg) and IC 100 (5 mg/kg)
reduces ALY score in lungs of animals delivered EV from injured mice. FIG. SA-9D illustrates
H&E staining of lung sections from saline (FEG. 9A), untreated (FEG. 9B), Enoxaparin (FIG. 9C)
and 1C 100 (Anti-ASC; FIG. 8D) treated mice lungs delivered EV from injured animals. Sections
show evidence of neutrophil infiltration, changes in morphelogy of alveolar capillary membranes,
interstitial ederna, and evidence of thickening of the interstitium and the alveolar septum. FIG, 9E
ilfustrates that acute lung injury scoring is significantly decreased in animals treated with
Enoxaparin, IC 100 when compared to untreated animals. Data presented as meant+/-SEM. N= 4

per group, ****p<0.01,, *p<0.05.

0022} FIG. 10A-10F tlustrates delivery of serum-derived EV from TBI patients results in
increased inflammasome protein expression in pulmonary endothelial cells. FIG, 10A shows

western blot representation of caspase-1, ASC, AIM2, HMGB1 in PMVEC after incubation with
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TBI-EV and control-EV for 4 hours. FIG. 19B-10F shows quantification of western blots, n=3
#ERIERCO 001, FFFp<0.01, #*¥p<0.01, *p<0.05. FIG. 16F

K

filters per group, n=60 patients, t-test,
shows immunoassay results of a significant increase in IL-1p expression using Ella simple plex

%

assay n=3 filters per group, n=0 patients, t-test, ****p<0.001, ***p<0.01, **p<0.01, *p<0.05.

{0023} FIG. 11A-11C illustrates delivery of TBI-EV to pulmonary endothelial cells increases
immunoreactivity of active caspase-1 and cell death. FEG. 11A shows co-localization of Caspase-
1 FLICA and Pl staining and PMVEC incubated with TBI-EV for 4 hours. FIG. 11B shows
caspsae-1 FLICA and PI staining in PMVEC incubated with control-EV for 4 hours. FIG, 11C
shows fluorescent plate reader analysis of PMVEC incubated with TBI and control-EV for 4 hours.

n=6, **¥p<0 05,

18024] FIG. 12A-12E ilustrates that treatment with a humanized anti-ASC monoclonal
antibody (i.e., IC 100) improves functional outcome in EAE. FIG, 12A shows the clinical course
of MOGas.ss-induced EAE in C57BL/6 mice treated with vehicle or increasing doses of IC 100,
Administration of IC 100 (10, 30 and 45 mg/Kg 1.p. every 4 days) was initiated at day 8, before
the mice showed signs of paralysis. Results are expressed as daily mean clinical score + SEM of
9-10 mice/group. The 30 and 45 mg/Kg curves are significantly different the vehicle curve;
*#5<0.001 Mann-Whitney test. FIG. 12B shows a comparison of peak clinical scores (the highest
disease score reached by a mouse) among groups; *p<0.05, Student’s t test. FIG. 12C shows a
comparison of the Cumulative Disease Index (CDI) among groups. The CDI equals to the surs of
all scores from day of onset for each animal and 15 a measure of EAE severity; *p<0.05, Student’s
t test. FEG. 12D shows a comparison of the onset day among groups. Day of onset 15 considered
as the day a mouse showed the first EAE symptoms. FIG, 12K shows a comparison of the peak
disease day among groups. Peak disease day is the day a mouse reached the highest disease score.
Day of onset is considered as the day a mouse showed the first EAE symptoms.

{0025] FIG. 13A-13B illustrates that IC 100 treatment reduces peripheral immune cell
infiltration into the spinal cord or spleen following EAE. Flow cytometric quantification of the
feukocyte populations infiltrating into the spinal cord (FIG. 13A) or present in the spleen (FIG.
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13B) at 35 dpi after EAE. Results are expressed as average + SEM of 5 mice/group, *p<0.05,
##0<0.001, Student’s t test.

{0026} FIG. 14 ilustrates that IC 100 treatment reduces microglia in the spinal cord following
EAE. Flow cytometric quantification of total microglia and MHCII™ activated microglia in the
spinal cord at 35 dpi after EAE. Results are expressed as average £ SEM of 5 mice/group, *p<0.05,
Student’s t test.

16027} FIG. 15 illustrates 1C 100 concentration in tissues. Concentrations of IC 100 in pg/ml
in the brain, spinal cord, liver and spleen in control mice and mice treated with IC 100 at 10, 30
and 45 mg/kg at 35 dpi after EAE. Data shown as mean + SEM. N =2 -10/mice per group.
{06028] FIG. 16 illustrates IC 100 1s taken up into ASC specks in unstimulated THP-1 celis
and uptake is increased by inflammasome activation.

{0029} FIG. 17 illustrates IC 100 prevented 1L 1-beta release from THP-1 cells,

106030} FIG. 18 shows confocal images of spinal cord neurons that illustrate that an anti-ASC
antibody (IC 100} penetrates spinal cord neurons.

{0031] FI1G. 19 dlustrates a comparison of antibody binding of three different antibodies
against human ASC to different species.

10032] FIG. 26 illustrates inflammasome induction by Nicotine (500 nM) in Human Nucleus
Pulposus cells and treated with three different antibodies against human ASC (H1, H2, H3) and
two against mouse ASC (Ml, M2). HI was the most effective in preventing IL-lbeta
release/inflammasome activation.

{6033} FIG. 21 llustrates the raw BLI kinetics analysis data for the anti-ASC monoclonal
antibodies.

[0034] FIG, 22 illustrates a comparison of the kinetics of three different antibodies against

human ASC.
DETAILED DESCRIPTION

DEFINITIONS
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{0035] Unless otherwise defined, all technical terms used herein have the same meaning as
commonly understood by one of ordinary skill in the art to which this invention belongs.

{6036} The section headings used herein are for organizational purposes only and are not to be
construed as limiting the subject matter described. All documents, or portions of documents, cited
herein, imncluding but not limited to patents, patent applications, articles, books, and treatises, are
hereby expressly incorporated by reference in their entirety for any purpose. In the event that one
or more of the incorporated documents or portions of documents define a term that contradicts that
term’s definition in the application, the definition that appears in this application controls.
However, mention of any reference, article, publication, patent, patent publication, and patent
application cited herein is not, and should not be taken as an acknowledgment, or any form of
suggestion, that they constitute valid prior art or form part of the common general knowledge in
any country in the world.

18037} The term “a” or “an” refers to one or more of that entity, 7.e. can refer to a plural
referents. As such, the terms “a” or “an”, “one or more” and “at least one” are used interchangeably
herein. In addition, reference to “an element” by the indefinite article “a” or “an” does not exclude
the possibility that more than one of the elements is present, unless the context clearly requires
that there is one and only one of the elements.

10038] Unless the context requires otherwise, throughout the present specification and claims,
the word “comprise” and variations thereof, such as, “comprises” and “comprising” are to be
construed in an open, inclusive sense that is as “including, but not limited to”. The use of the
alternative {e.g., "or") should be understood to mean either one, both, or any combination thereot
of the alternatives. As used herein, the terms "about” and "consisting essentially of" mean +/- 20%
of the indicated range, value, or structure, unless otherwise indicated.

16039} Reference throughout this specification to “one embodiment” or “an embodiment”
means that a particular feature, structure or characteristic described in connection with the
embodiment may be included in at least one embodiment of the present disclosure. Thus, the
appearances of the phrases “in one embodiment” or “in an embodiment” in varicus places

throughout this specification may not necessarily all referring to the same embodiment. It i3
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appreciated that certain features of the disclosure, which are, tor clarity, described in the context
of separate embodiments, may also be provided in combination in a single embodiment.
Conversely, various features of the disclosure, which are, for brevity, described 1n the context of a
single embodiment, may also be provided separately or in any suitable sub-combination.

{0040] Throughout this disclosure, various aspects of the methods and compositions provided
herein can be presented in a range format. It should be understood that the description in range
format 1s merely for convenience and brevity and should not be construed as an inflexible
limitation on the scope of the nvention. Accordingly, the description of a range should be
considered to have specifically disclosed all the possible subranges as well as individual numerical
values within that range. For example, description of a range such as from 1 to 6 should be
constdered to have specifically disclosed subranges such as from 1 t0 3, from 1 to 4, from 110 5,
from 2 to 4, from 2 to 6, from 3 to 6 etc., as well as individual numbers within that range, for
example, 1,2, 3,4, 5, and 6. This applies regardless of the breadth of the range.

{0041} As used herein, “protein” and “polypeptide” are used synonymously to mean any
peptide-finked chain of amino acids, regardliess of length or post-translational modification, e.g.,
glycosylation or phosphorylation.

0042} As used herein, the term "antibody” refers generally and broadly to immunoglobuling
(Ig) molecules and immunologically active portions or fragments of immunoglobulin molecules,
7.e., molecules that contain an antigen binding site that specifically binds (imrounoreacts with) an
antigen {e.g., ASC, NLRP1, AIM2, etc.}). The antibodies provided herein can be polyclonal
antibodies, monoclonal antibodies (mAbs), chimeric antibodies, humanized antibodies, anti-
idiotypic {anti-Id) antibodies to antibodies that can be labeled in soluble or bound form, as well as
active fragments, regions or derivatives thereof. The antibodies for use herein may be chimeric,
humanized, or human.

{6043} By “specifically binds” or “immunoreacts with” 1s meant that the antibody reacts with
one or more antigenic determinants of the desired antigen and does not react with other
polypeptides. In certain embodiments, an antibody is said to specifically bind an antigen when it

preferentially recognizes its target antigen in a complex mixture of proteins and/or
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macromolecules.  The term "antibody" broadly refers to an immunoglobulin (Ig) molecule,
generally comprising four polypeptide chains, two heavy (H} chains and two light (L} chains, or
any functional fragment, mutant, vanant, or derivative thereof, that retains the essential target
binding features of an Ig molecule. Such mutant, variant, or derivative antibody formats are known
in the art. Such anti-ASC and anti-NLRP1 antibodies of the present invention are capable of
binding portions of ASC and NLRP1, respectively, which interfere with caspase-1 activation.
[0044] As used herein, the term "humanized antibody" refers to an antibody in which minimal
portions of a non-human antibody are introduced into an otherwise human antibody.

18045] As used herein, the term "human antibody” refers to an antibody in which substantially
every part of the protein is substantially non-immunogenic in humans, with only minor sequence
changes or variations.

{0046] In a full-length antibody, each heavy chain comprises a heavy chain variable region
{abbreviated herein as HCVR or VH) and a heavy chain constant region. The heavy chain constant
region comprises three domains, CH1, CH2 and CH3. Each light chain comprises a light chain
variable region (abbreviated heretn as LCVR or VL) and a light chain constant region. The light
chain constant region comprises one domain, CL. The VH and VL regions can be further
subdivided into regions of hypervariability, termed complementarity determining regions {CDRs),
interspersed with regions that are more conserved, termed framework regions (FRs). Fach VH and
V1L is composed of three CDRs and four FRs, arranged from amino-terminus to carboxy-terminus
in the following order: FR1, CDR1, FR2, CDR2, FR3, CDR3, FR4. Immunoglobulin molecules
can be of any type {e.g, IgG, IgE, IgM, IgD, IgA and IgY) and class {e.g., IgGl, 1gG2, 1gG3,
fa(G4, IgAT1 and IgA2) or subclass. Ig(, IgD, and IgE antibodies generally contain two identical
heavy chains and two identical light chains and two antigen combining domains, each composed
of a heavy chain variable region (VH) and a light chain variable region (VL) Generally IgA
antibodies are composed of two monomers, each monomer composed of two heavy chains and
two light chains (as for IgG, IgD, and IgE antibodies); in this way the IgA molecule has four
antigen binding domains, each again composed of a VH and a VL. Certain IgA antibodies are

monomeric o that they are composed of two heavy chains and two hight chains. Secreted IgM
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antibodies are generally composed of five movnomers, each monomer composed of two heavy
chains and two light chains (as for Ig(G and IgE antibodies); in this way the 1gM molecule has ten
antigen binding domains, each again composed of a VH and a VL. A cell surface form of IgM also
exists and this has two heavy chain/two light chain structure similar to IgG, IgD, and IgE
antibodies.

{6047] The term “antigen binding fragment” or “antigen binding portion” or “antigen binding
site” or “binding domain” or “binding region”, as used herein, can refer to the domain, region,
portion, or site of a protein, polypeptide, oligopeptide, or peptide or antibody or binding domain
dertved from an antibody that retains the ability to specifically bind to an antigen {e.g., ASC
protein). Exemoplary binding domains include single-chain antibody variable regions (e.g., domain
antibodies, sFv, scFv, scFab), fusion proteins comprising an antibody portion {e.g., a domain
antibody), receptor ectodornains, and ligands (e g., cytokines, chemokines). In one embodiment,
the fusion protein comprises one or more CDR(s). In another embodiment, the fusion protein
comprises CDR H3 (VH CDR3) and/or CDR L3 (VL CDR3). For purposes of this invention, a
fusion protein contains one or more antibodies and additional amino acid sequence such as for
example, a heterologous sequence or a homologous sequence from another region, attached to the
N- or C-terminus of the antibody or antibody fragment thereof. Exemplary heterologous sequences
include, but are not limited to a "tag" such as a FLAG tag or a 6His tag or an enzyme or a
polypeptide which increases the half-life of the antibody in the blood. Tags are well known in the
art. The additional amino acid sequence, which can include amino- and/or carboxyl-terminal
fusions can range in length from one residue to polypeptides containing a hundred or more
residues, as well as intra-sequence insertions of single or multiple amino acid residues.

{0048} An antigen binding site can be generally formed by the heavy chain variable region
{VH) and the light chain variable region { VL} immunoglobulin domains, with the antigen-binding
interface tormed by six surface polypeptide loops, termed complimentarity determining regions
{CDRs). There are three CDRs each in VH (HCDR 1, HCDRZ, HCDR3 )y and VL (LCDR1, LCDR2Z,
LCDR3}, together with framework regions (FRs). In certain embodiments, the binding domain

comprises or consists of an antigen binding site (e.g., comprising a variable heavy chain sequence
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and variable light chain sequence or three light chain complementary determining regions (CDRs)
and three heavy chain CDRs from an antibody placed into alternative framework regions (FRs)
{e.g., human FRs optionally comprising one or more amino acid substitutions).

18049] The term "CDR region” or "CDR" can be mean the hypervariable regions of the heavy
or light chains of the immunoglobulin as defined by Kabat et al., 1991 (Kabat, E. A et al., (1991)
Sequences of Proteins of Immunological Interest, Sth Edition. US Department of Health and
Human Services, Public Service, NIH, Washington), and later editions. An antibody typically
contains 3 heavy chain CDRs and 3 light chain CDRs.

1805¢] It has been shown that the antigen binding function of an antibody can be performed
by fragments of a full-length antibody. Antibody and antibody fragment embodiments may also
be bispecific, trispecific, dual specific, or multi-specific formats; specifically binding to two or
more different antigens. Examples of binding fragments encompassed within the term "antigen
binding fragment” of an antibody include: (i) an Fab fragment consisting of VL, VH, CL and CH1
domains (Ward, E. S. et al , (1989) Nature 341, 544-546); (i1) an Fd fragment consisting of the VH
and CH1 domains (McCafferty et al., (1990} Nature, 348, 552-554); (iit) an Fv fragment consisting
of the VL and VH domains of a single antibody (Holt et al, (2003) Trends in Biotechnology 21,
484-490); (1v) a dAb fragment (Ward, E. 8. et al,, Nature 341, 544-546 (1989}, McCafferty et al |
(1990} Nature, 348, 552-554, Holt et al,, (2003) Trends in Biotechnology 21, 484-490], which
consists of a VH or a VL domain; (v} 1solated CDR regious; {vi) F(ab'y: fragments, a bivalent
fragment comprising two linked Fab fragments (vii) single chain Fv molecules (scFv), wherein a
VH domain and a VL domain are linked by a peptide linker which allows the two domains to
associate to form an antigen binding site (Bird et al., (1988) Science, 242, 423-426, Huston et al
(1988) PNAS USA, 85, S879-5883). The invention also encompasses an Fab’ fragment.
Furthermore, although the two domains of the Fv fragment, VL and VH, are coded for by separate
genes, they can be joined, using recombinant methods, by a synthetic linker that enables them to
be made as a single protein chain in which the VL and VH regions pair to form monovalent
molecules (known as single chain Fv {(scFv). Such single chain antibodies are also intended to be

encompassed within the term "antigen binding fragment” of an antibody. In certain embodiments
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of the invention, scFv molecules may be incorporated into a fusion protein. In some embodiments,
the invention includes a single chain camelid antibody; (viit} bispecific single chain Fv dimers
(PCT/USS2109965) and (ix) "diabodies”, multivalent or multispecific fragments constructed by
gene fusion (W094/13804; Holliger, P. (1993) et al, Proc. Natl. Acad. Sci. USA 90 6444-6448).
Diabodies are bivalent, bispecific antibodies in which VH and VL domains are expressed on a
single polypeptide chain, but using a linker that is too short to allow for pairing between the two
domains on the same chain, thereby forcing the domains to pair with complementary domains of
another chain and creating two antigen binding sites (see e.g., Holliger, P, et al. (1993) Proc. Natl.
Acad. Sci. USA 90:0444-6448; Poljak, R. 1, et al. (1994) Structure 2:1121-1123). Such antibody
binding fragments are known in the art (Kontermann and Dubel eds, Antibody Engineering (2001)
Springer-Verlag. New York 790 pp.}). In some aspects, the invention includes a single domain
antibody. In general, the term "antibody"” when used herein encompasses an "antibody fragrment”.
An anttbody fragment generally retains the antigen-binding properties of a full fength antibody.
{0051} Fv, scFv or diabody molecules may be stabilized by incorporation of disulfide bridges
linking the VH and VL domains (Reiter, Y. et al, Nature Biotech, 14, 1239-1245, 1996).
Minibodies comprising a scFv joined to a CH3 domain may also be made (Hu, S et al, (1996)
Cancer Res., 56,3055-3061). Other examples of binding fragments can be Fab', which differs from
Fab fragments by the addition of a few residues at the carboxy! terminus of the heavy chain CH1
domain, including one or more cysteines from the antibody hinge region, and Fab'-SH, which is a
Fab' fragment in which the cysteine residue(s) of the constant domains bear a free thiol group.
{0052] "Fv" when used herein can refer to the munimum fragment of an antibody that retains
both antigen-recognition and antigen-binding sites. "Fab" when used herein can refer to a fragment
of an antibody that comprises the constant domain of the hight chain and the CHI domain of the
heavy chain. The term "mAb" refers to monoclonal antibody.

{6053] "Fe region” or "Fc domain” refers to a polypeptide sequence corresponding to or
derived from the portion of a source antibody that 1s responsible for binding to antibody receptors
on cells and the Clq component of complement. Fc stands for "fragment crystalline,"” the fragment

of an antibody that will readily form a protein crystal. Distinct protein fragmeunts, which were
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originally described by proteolytic digestion, can define the overall general structure of an
immunoglobulin protein. As originally defined in the literature, the Fc fragment consists of the
disulfide-linked heavy chain hinge regions, CH2, and CH3 domains. However, more recently the
term has been applied to a single chain consisting of CH3, CH2, and at least a portion of the hinge
sufficient to form a disulfide-linked dimer with a second such chain. For a review of
immunoglobulin structure and function, see Putnam, The Plasma Proteins, Vol V (Academic
Press, Inc., 1987), pp. 49-140; and Padlan, Mol. Immunol. 31:169-217, 1994, Asused herein, the
term Fc includes variants of naturally occurring sequences. In one embodiment, the antibodies or
antibody fragments derived therefrom provided herein (e.g., the anti-ASC monoclonal antibodies
or antibody fragments thereof) have a modified Fe region or domain. Tn some cases, the modified
Fc region or domain can confer increased thermal stability to the resultant antibody or antibody
fragment derived therefrom. The increased thermal stability can result in increased serum half-life.
The Fe region or domain can be modified as described in US20160193295, the contents of which
are herein mcorporated by reference. As described in US2Z0160193295, the Fe region or domain
can be modified to possess a deletion of one or more cysteine residues in the hinge region and
substitution with a sulthydryl-containing residue of one or more CH3-interface amino acids. In
another embodiment, the Fe region or domain of the antibodies or antibody fragments derived
therefrom provided herein {e.g, the anti-ASC monocional antibodies or antibody fragments
thereof) can be stabilized by engineering the Fc region to possess intradomain disultide bonds as
described in Wozniak-Knopp G, Stadlmann I, Riker F (2012) Stabilisation of the Fc Fragment of
Human IgGl by Engineered Intradomain Disulfide Bonds. PLoS ONE 7(1): 30083, the coutents
of which are herein incorporated by reference. In yet anocther embodiment, the antibodies have Fe
regions modified as described in WO 99/58572, which s herein incorporated by reference. In still
other embodiments, the Fc region or domain can be modified as described tn US9574010, the
contents of which are herein incorporated by reference.

[0054] By the terms “Apoptosis-associated Speck-like protein containing a Caspase
Activating Recruitment Domain (CARD)Y” and “ASC” is meant an expression product of an ASC

gene or isoforms thereof, or a protein that shares at least 63%, 75%, 80%, 85%, 90%, 95%, 96%,
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97%, 98%, or 99%) amuno acid sequence identity with ASC (e.g., NP 037390 (QOULZ3-1),
NP 660183 ((QOULZ3-2) or QOULZ3-3 in human, NP 075747 in mouse or NP 758825
(BACA43754) 0 raty and displays a functional activity of ASC. A “functional activity” of a protein
is any activity associated with the physiological function of the protein. Functional activities of
ASC include, for example, recruitment of proteins for activation of caspase-1 and initiation of cell
death.

{0055] By the term “ASC gene,” or “ASC nucleic acid” 18 meant a native ASC-encoding
nucleic acid sequence, genomic sequences from which ASC ¢BNA can be transcribed, and/or
allelic variants and homologues of the foregoing. The terms encompass double-stranded DNA,
single~stranded DNA, and RNA.

{0056] As used herein, the term “inflammasome” means a multi-protein {e.g., at least two
proteins) complex that activates caspase-1. Further, the term “inflammasome” can refer to a multi-
protein complex that activates caspase-1 activity, which in turn regulates IL-10, 1L-18 and IL-33
processing and activation. See Arend ef al. 2008; Li ef /. 2008, and Martinon ef af. 2002, each of
which is incorporated by reference in thetr entireties. The terms “NLRP1 inflammasome”,“NALP1

inflammasome”, “NLRPZ inflammasome”, “NALP2 inflammasome”, “NLRP3 inflammasome”

2 2

“NALP3 inflammasome”, “NLRC4 inflammasome”, “IPAF inflammasome”™ or “AIMZ2
inflammasome” mean a protein complex of at least caspase-1 and one adaptor protein, e.g., ASC.
For example, the terms “NLRPI inflammasome” and “NALP1 inflammasome” can mean a
multiprotein complex containing NLRP1, ASC, caspase-1, caspase-11, XIAP, and pannexin-1 for
activation of caspase-1 and processing of interleukin-1B, interdeukin-18 and interleukin-33. The
terms “NLRPZ inflammasome” and “NALPZ inflammasome” can mean a multiprotein complex
containing NLRP2 (aka NALPZ), ASC and caspase-1,while the terms “NLRP3 inflammasome”
and “NALP3 inflammasome” can mean a multiprotein complex containing NLRP3 (aka NALP3),
ASC and the terms “NLRC4 inflammasome” and “IPAF inflammasome” can mean a multiprotein
complex containing NLRC4 (aka IPAF), ASC and caspase-1. Additionally, the term “AIM2

Inflammasome” can mean a multiprotein complex comprising AIM2, ASC and caspase-1.
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{0057] As used herein, the phrase “sequence identity” means the percentage of identical
subunits at corresponding positions in two sequences {e.g., nucleic acid sequences, aming acid
sequences) when the two sequences are aligned to maximize subunit matching, 1.¢., taking into
account gaps and insertions. Sequence identity can be measured using sequence analysis software
(e.g., Sequence Analysis Software Package from Accelrys CGC, San Diego, CA).

{6058] By the phrases “therapeutically effective amount” and “effective dosage” is meant an
amount sutficient to produce a therapeutically {(e.g., clinically} desirable result; the exact nature of
the result will vary depending on the nature of the disorder being treated. For example, where the
disorder to be treated is SCI, the result can be an improvement in motor skills and locomotor
function, a decreased spinal cord lesion, etc. The compositions described herein can be
administered from one or more times per day to one or more times per week. The skilled artisan
will appreciate that certain factors can influence the dosage and timing required to effectively treat
a subject, including but not limited to the severity of the disease or disorder, previous treatments,
the general health and/or age of the subject, and other diseases present. Moreover, treatment of a
subject with a therapeutically effective amount of the compositions of the invention can include a
single treatment or a series of treatments.

10059] As used herein, the term “treatment” is defined as the application or administration of
a therapeutic agent described herein, or identified by a method described herein, to a patient, or
application or administration of the therapeutic agent to an isolated tissue or cell line from a patient,
who has a disease, a symptom of disease or a predisposition toward a disease, with the purpose to
cure, heal, alleviate, relieve, alter, remedy, ameliorate, improve or affect the disease, the symptoms
of disease, or the predisposition toward disease.

10060] The terms “patient” “subject” and “individual” are used interchangeably herein, and
mean a mammalian subject to be treated. In one embodiment, the mammalian patient is human. In
some cases, the methods of the invention find use in experimental amimals, in veterinary
applications, and in the development of animal models for disease, including, but not imited to,

rodents including mice, rats, and hamsters, as well as primates.
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{0061} As interchangeably used herein, “Absent in Melanoma 27 and “AIM2” can mean an
expression product of an AIM2 gene or isoforms; or a protein that shares at ieast 65%, 75%, 80%,
B5%, 90%, 95%, 96%, 97%, 98%%, or 99% amino acid sequence identity with AIM2 (e g, accession
number(s) NX 014862, NP004824, XPO16858337, XP005245673, AABRIG13, BAFE4731,
AAH10940) and displays a functional activity of AIM2.

{0062] As interchangeably used herein, “NACHT, LRR and PYD domains-containing protein
17, “NALPI” and “"NLRP1” mean an expression product of an NALP! or NLRP! gene or
isoforms; or a protein that shares at least 65%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, or
99% amino acid sequence identity with NALP! {eg, accession number(s} AAHS51787,
NP 001028225, NP 127500, NP 127490, NP 127497, NPOSS737) and displays a functional
activity of NALP1.

{0063} As interchangeably used herein, “NALP2” and “NLRP2” mean an expression product
of an NALP2Z or NLRP2 gene or isoforms; or a protein that shares at least 65%, 75%, 80%, 85%,
90%, 95%, 96%, 97%, 98%, or 99% amino acid sequence identity with NALP2 (e g., accession
number(s) NP 001167552, NP 001167553, NP 001167554 or NP_060322) and displays a
functional activity of NALP2.

10064] As interchangeably used herein, “NALP3” and “NLRP3” mean an expression product
of an NALP3 or NLRP3 gene or isoforms; or a protein that shares at least 65%, 75%, 80%, 85%,
90%, 953%, 96%, 97%, 98%, or 99% amino acid sequence identity with NALP3 (e g., accession
number(s) NP 001073289, NP 001120933, NP 001120934, NP 0012300062, NP 004886,
NP 899632, XP (11542350, XP 016855670, XP 016855671, XP 016855672 or
XP_016855673) and displays a functional activity of NALP3.

{0065] As interchangsabiy used herein, “NLRC4” and “TPAF” mean an expression product of
an NLRC4 or IPAF gene or isoforms; or a protetn that shares at least 65%, 75%, 80%, 85%, 90%,
95%, 96%, 97%, 98%, or 99% amino acid sequence identity with NLRC4 (e.g, accession
number(s) NP 001186067, NPOO1186068, WP 001289433 or NP 067032) and displays a
functional activity of NLRC4,
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[0066] By the terms “stroke” and “1schemic stroke” 13 meant when blood flow is interrupted
to part of the brain or spinal cord.

{06067} By “traumatic injury to the CNS” is meant any insult to the CNS from an external
mechanical force, possibly leading to permanent or temporary impairments of CNS function.
0068] Methods involving conventional molecular biology technigues are described herein.
Such techniques are generally known in the art and are described in detail in methodology treatises
such as Molecular Cloning: A Laboratory Manual, 3rd ed, vol. 1-3, ed. Sambrook et al., Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, NY., 2001, and Current Protocols in
Molecular Biology, ed. Ausubel et al., Greene Publishing and Wiley-Interscience, New York, 1992
{with periodic updates). Immunology techniques are generally known in the art and are described
in detail in methodology treatises such as Advances in Immunclogy, volume 93, ed. Frederick W.
Alt, Academic Press, Burlington, MA, 2007, Making and Using Antibodies: A Practical
Handbook, eds. Gary C. Howard and Matthew R. Kaser, CRC Press, Boca Raton, FL, 2006;
Medical Immunology, 6% ed., edited by Gabriel Virella, Informa Healthcare Press, London,
England, 2007, and Harlow and Lane ANTIBODIES: A Laboratory Manual, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, NY, 1988,

{0069] Although compositions and methods similar or equivalent to those described herein can
be used in the practice or testing of the present invention, suitable compositions and methods are
described below.  All publications, patent applications, and patents mentioned herein are
incorporated by reference in their entirety. In the case of conflict, the present specification,
including definitions, will control. The particular embodiments discussed below are illustrative

only and not intended to be limiting.

OVERVIEW

10070] Provided herein are monoclonal antibodies or an antibody fragments thereof that bind
specifically to Apoptosis-associated Spec-like protein containing a Caspase Activating
Recruitment Domain (ASC). The monoclonal antibodies or fragments thereof can bind specifically
to an antigenic fragment of ASC that comprises, consists of or consists essentially of an amino

acid sequence of SEQ ID NO. 5. Further to this embodiment, the invention contemplates use of
28.



WO 2020/010273 PCT/US2019/040635

the monoclonal antibodies or antibody fragments thereof 1n a method tor treating inflammation in
a subject. The inflammation can be an innate immune inflammation. The inflammation can be an
inflammasome-related inflammation. In one embodiment, the monoclonal antibodies or antibody
fragments thereof provided herein can be used in a method for reducing inflammation in a mammal
as described in US 8,685,400, the contents of which are herein incorporated by reference in their
entirety. The inflammation can be in the lungs and/or the central nervous system (CNS). The
inflammation in the lungs and/or the CNS can be the result of an injury (e.g., traumatic brain injury
(TBD or spinal cord injury (SCI)) or disease, condition or aftliction of the CNS or affecting the
CNS. As provided herein, the disease, condition or affliction of the CNS or affecting the CINS can
be stroke as well as autoimmune diseases and/or CNS diseases including amyotropic lateral
sclerosis (ALS) Lou Gehng's, multiple sclerosis (MS), immune dysfunction muscular CNS
breakdown, muscular dystrophy (MD), Alzheimer's disease (AD), Parkinson's disease (PD). Use
of the of the monoclonal antibody or antibody fragment thereof in a method for treating
inflammation can reduce imflammation in the CNS and/or lungs of the patient. The reduction can
be as compared to a control (e.g., untreated patient and/or patient prior to treatment). In one
embodiment, the monoclonal antibody or antibody fragment derived therefrom is used to treat MS
by administering the monoclonal antibody or antibody fragment derived therefrom to a patient
suffering from or suspected of suffering from MS. The monoclonal antibody or antibody fragment
thereof of this embodiment can be present in a composition such as, for example, a pharmaceutical
composition as provided herein. In some cases, the monocional antibody or fragment thereof is
used in combination with one or more other agents 1u the ruethods of treatment provided herein.
The other agents can be any agent provided heretn {e.g., EV uptake inhibitors) and/or antibodies
or antibody fragments directed against other inflammasome components (e.g , IL-18, caspase-1,
NALP1, ABM2, etc ).

{6071} The invention also encompasses monoclonal antibodies or an antibody fragments
thereof that binds specifically to ASC, wherein the antibody or the antibody fragment comprises a
heavy chain variable (VH}) region and a light chain variable (VL) region, wherein the VH region

amino acid sequence comprises HCDR1 of SEQ ID NO: 6, HCDRZ2 of SEQ ID NO: 7 and HCDR3
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of SEQ ID NO: 8, or a vanant thereof having at least one amino acid substitution in HCDRI,
HCDRZ2, and/or HCDR3. Further to this embodiment, the invention contemplates use of the
monocional antibody or antibody fragment thereof 1n a method for treating inflaromation tn a
subject. The inflammation can be an innate immune inflammation. The inflammation can be an
inflammasome-related inflammation. In one embodiment, the monoclonal antibodies or antibody
fragments thereof provided herein can be used in a method for reducing inflammation in a mammal
as described in US 8,685,400, the contents of which are herein incorporated by reference in their
entirety. The inflammation can be in the lungs and/or the CNS. The inflammation in the lungs
and/or the CNS can be the result of an injury (e.g., traumatic brain injury {(TBI} or spinal cord
injury (SCI)) or disease, condition or affliction of the CNS or affecting the CNS. As provided
herein, the disease, condition or affliction of the UNS or affecting the CNS can be stroke as well
as autoimmune diseases and/or NS diseases including amyotropic lateral sclerosis (ALS) Lou
Gehrig's, multiple sclerosis (MS), immune dysfunction muscular CNS breakdown, muscular
dystrophy (MD), Alzheimer's disease (AD), Parkinson's disease (PD). Use of the monoclonal
antibody or antibody fragment thereof in a method for treating inflammation can reduce
inflammation in the CNS and/or lungs of the patient. Use of the monoclonal antibody or antibody
fragment thereof in a method for treating inflammation can reduce innate tmumune or
inflammasome-related inflammation in the patient. The reduction can be as compared to a control
{e.g., untreated patient and/or patient prior to treatment). In one embodiment, the monoclonal
antibody or antibody fragment derived therefrom is used to treat a central nervous system (CNS)
injury and/or an autoimmune, autoinflammatory, metabolic or neurodegenerative disease. The
CNS injury can be selected from the group consisting of traumatic brain injury (TBI), stroke and
spinal cord injury (SCI). The autoimmune or neurodegenerative disease can be selected from
amyotrophic lateral sclerosis (ALS), Alzheumer's disease, Parkinson's disease (PD), muscular
dystrophy (MD), systemic lupus erythematosus, lupus nephritis, rheumatoid arthritis,
inflammatory bowel disease (e.g., Crohn’s Disease and ulcerative colitis) and multiple sclerosis
(MS}. In one embodiment, the monocional antibody or antibody tragment derived therefrom is

used to treat MS by adnunistering the monocional antibody or antibody fragment derived
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therefrom to a patient suffering from or suspected of suffering from MS. Tn one embodiment, the
monoctonal antibody or antibody fragment derived therefrom is used to treat PD by administering
the monoclonal antibody or antibody fragment derived therefrom to a patient suffering from or
suspected of suffering from PD. In one embodiment, the monocional antibody or antibody
fragment derived therefrom is used to treat lupus nephritis by administering the monoclonal
antibody or antibody fragment derived therefrom to a patient suffering from or suspected of
suffering from lupus nephritis. The metabolic disease can be selected from metabolic syndrome,
obesity, diabetes mellitus, diabetic nephropathy or diabetic kidney disease (DKD), nsulin
resistance, atherosclerosis, a lipid storage disorder, a glycogen sterage disease, medium-chain
acyl-coenzyme A dehydrogenase deficiency, nou-alcoholic fatty liver disease {e.g., Nonalcoholic
steatohepatitis (NASH)) and gout. In one embodiment, the monoclonal antibody or antibody
fragment derived therefrom is used to treat diabetic nephropathy by administering the monoclonal
antibody or antibody fragment derived therefrom to a patient suffering from or suspected of
suffering from diabetic nephropathy. In one embodiment, the monoclonal antibody or antibody
fragment derived therefrom is used to treat NASH by administering the monoclonal antibody or
antibody fragment derived therefrom to a patient suffering from or suspected of suffering from
NASH. The autoinflammatory disease can be cryopyrin-associated periodic syndrome (CAPS).
CAPS can encompass tamilial cold autoinflammatory syndrome (FCAS), Muckle-Wells syndrome
(MWS) and neonatal-onset multisystern inflarnmatory disease (NOMID). In one erobodiruent, the
monoclonal antibody or antibody fragment derived therefrom is used to treat CAPS by
administering the monoclonal antibody or antibody fragment derived therefrom to a patient
suffering from or suspected of suffering from CAPS. The monoclonal antibody or antibody
fragment thereof of this embodiment can be present in a composition such as, for example, a
pharmaceutical composition as provided herein. In some cases, the monoclonal antibody or
fragment thereof is used in combination with one or more other agents in the methods of treatment
provided herein. The other agents can be any agent provided herein (e.g., EV uptake inhibitors)
and/or antibodies or antibody fragments directed against other inflammasome components (e.g.,

IL-~18, caspase-1, NALPI, AIM2, etc ).
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[0072] In some embodiments, the invention provides monoclonal antibodies or an antibody
fragments thereof that binds specifically to ASC, wherein the antibody or the antibody fragment
comprises a light chain variable (VL) region and a heavy chain variable (VH) region, wherein the
VL region amino acid sequence comprises LCDR1T of SEQ ID NO: 12, LCDR2 of SEQ 1D NO:
13 and LCDR3 of SEQ ID NO: 14, or a variant thereot having at least one amino acid substitution
in LCDR1Y, LCDR2Z, and/or LCBR3. Further to this embodiment, the invention contemplates use
of the monoclonal antibody or antibody fragment thereof in a method for treating inflammmation in
a subject. The inflammation can be an innate immune inflammation. The inflammation can be an
inflammasome-related inflammation. In one embodiment, the monoclonal antibedies or antibody
fragments thereof provided herein can be used in a method tor reducing inflammation in a marmmal
as described 1n US 8,685,400, the contents of which are herein incorporated by reference in their
entirety. The mnflammation can be in the lungs and/or the CNS. The inflamnmation in the lungs
and/or the CNS can be the result of an injury (e.g., traumatic brain injury {(TB1} or spinal cord
injury (SCI)} or disease, condition or affliction of the CNS or affecting the CINS. As provided
herein, the disease, condition or affliction of the UNS or affecting the UNS can be stroke as well
as autoimmune diseases and/or CNS diseases including amyotropic lateral sclerosis (ALS) Lou
Gehrig's, multiple sclerosis (MS), immune dysfunction muscular CNS breakdown, muscular
dystrophy (MD), Alzheimer's disease {AD)}, Parkinson's disease (PD}. Use of the monoclonal
antibody or antibody fragment thereof in a method for treating inflammation can reduce
inflammation in the CNS and/or lungs of the patient. Use of the monoclonal antibody or antibody
fragment thereof in a method for treating inflammation can reduce innate immune or
inflammasome-related inflammation in the patient. The reduction can be as compared to a control
{e.g., untreated patient and/or patient prior to treatment). In one embodiment, the monoclonal
antibody or antibody fragment derived therefrom is used to treat a central nervous system (CNS)
injury and/or an autoimmune, autoinflammatory, metabolic or neurodegenerative disease. The
CNS injury can be selected from the group cousisting of traumatic brain injury (TBI), stroke and
spinal cord injury {SCI). The autcimmune or neurcdegenerative disease can be selected from

amyotrophic lateral sclerosis (ALS), Alzheimer's disease, Parkinson's disease (PD), muscular
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dystrophy (MD), systemic lupus erythematosus, lupus nephritis, rheumatoid arthritis,
inflammatory bowel disease (e.g., Crohn’s Disease and ulcerative colitis) and multiple sclerosis
{(MS). In one embodiment, the monocional antibody or antibody fragment derived therefrom is
used to treat MS by administering the monoclonal antibody or antibody fragment derived
therefrom to a patient suftering from or suspected of suffering from MS. In one embodiment, the
monocclonal antibody or antibody fragment derived therefrom is used to treat PD by administering
the monoclonal antibody or antibody fragment derived therefrom to a patient suffering from or
suspected of suffering from PD. In one embodiment, the monoclonal antibody or antibody
fragment derived therefrom is used to treat lupus nephritis by administering the monoclonal
antibody or antibody fragment derived theretrom to a patient suffering from or suspected of
suffering from lupus nephritis. The metabolic disease can be selected from metabolic syndrome,
obesity, diabetes mellitus, diabetic nephropathy or diabetic kidney disease (DKD), insulin
resistance, atherosclerosis, a lipid storage disorder, a glycogen sterage disease, medium-chain
acyl-coenzyme A dehydrogenase deficiency, non-alcoholic fatty hiver disease {(e.g., nonalcoholic
steatohepatitis (NASH)) and gout. In one embodiment, the monoclonal antibody or antibody
fragment derived theretfrom is used to treat diabetic nephropathy by administering the monoclonal
antibody or antibody fragment derived therefrom to a patient suffering from or suspected of
suffering from diabetic nephropathy. In one embodiment, the monoclonal antibody or antibody
fragment derived therefrom 1s used to treat NASH by administering the monoclonal antibody or
antibody fragment derived therefrom to a patient suffering from or suspected of suffering from
NASH. The autoinflammatory disease can be cryopyrin-associated periodic syndrome (CAPS).
CAPS can encompass familial cold autoinflammatory syndrome (FCAS), Muckle-Wells syndrome
(MW S) and neonatal-onset multisystem inflammatory disease (NOMID). In one embodiment, the
monoclonal antibody or antibody fragment derived therefrom is used to treat CAPS by
administering the monoclonal antibody or antibody fragment derived therefrom to a patient
suffering from or suspected of suffering tfromm CAPS. The monoclonal antibedy or antibody
fragment thereof of this embodiment can be present in a composition such as, for example, a

pharmaceutical composition as provided herein. In some cases, the monoclonal antibody or

el
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fragment thereof 1s used in combination with one or more other agents in the methods of treatment
provided herein. The other agents can be any agent provided herein (e.g., EV uptake inhibitors)
and/or antibodies or antibody fragments directed against other inflammasome components {e.g.,
1L-18, caspase-1, NALP1, AIM2, etc ).

10073] In other embodiments, the invention also provides monoclonal antibodies or an
antibody fragments thereof that binds specifically to ASC, wherein the antibody or the antibody
fragment comprises a heavy chain variable (VH) region and a light chain variable (VL) region,
wherein the VH region amino acid sequence comprises HCDR1 of SEQ H3 NO: 6, HCDR2 of
SEQ ID NO: 7 and HCDR3 of SEQ [D NO: 8, or a variant thereof having at least one amino acid
substitution 1o HCDR1, HCDR2, and/or HCDR3; and wherein the VL region amuno acid sequence
comprises LCDRT of SEQ ID NO: 12, LCDR2 of SEQ ID NO: 13 and LCDRS3 of SEQ ID NO:
14, or a vanant thereof having at least one amino acid substitution in LCDR1, LCDR2, and/or
LCDR3. Further to this embodiment, the invention contemplates use of the monoclonal antibody
or antibody fragment thereof in a method for treating inflammation in a subject. The inflammation
can be an innate tmmune inflammation. The inflammation can be an inflammasome-related
inflammation. In one embodiment, the monoclonal antibodies or antibody fragments thereof
provided herein can be used in a method for reducing inflammation in a mammal as described in
US 8,685,400, the contents of which are herein incorporated by reference in their entirety. The
inflarnmation can be in the lungs and/or the CNS. The inflammation 1o the lungs and/or the CNS
can be the result of an injury {e.g., traumatic brain injury (TBL) or spinal cord injury (SCI}) or
disease, condition or affliction of the CNS or affecting the CNS. As provided herein, the disease,
condition or affliction of the UNS or affecting the CNS can be stroke as well as autoimmune
diseases and/or CNS diseases including amyotropic lateral sclerosis (ALS) Lou Gehrig's, multiple
sclerosis (MSB), immune dysfunction muscular CNS breakdown, muscular dystrophy (MD3),
Alzheimer's disease (AD), Parkinson's disease (PD). Use of the monoclonal antibody or antibody
fragment thereof in a method for treating inflamimation can reduce inflammation in the CNS and/or
lungs of the patient. Use of the monocional antibody or antibody fragment thereof {in a method

for treating inflaromation can reduce innate iromune or inflamroasome-related inflammation in the
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patient. The reduction can be as compared to a countrol {e.g., untreated patient and/or patient prior
to treatment). In one embodiment, the monocional antibody or antibody fragment derived
therefrom 1s used to treat a central nervous system (CNS) injury and/or an autoimmune,
autcinflammatory, metabolic or neurodegenerative disease. The CNS injury can be selected from
the group consisting of traumatic brain injury (TBI), stroke and spinal cord injury (SCI}). The
autoimmune or neurcdegenerative disease can be selected from amyotrophic lateral sclerosis
{ALS), Alzheimer's disease, Parkinson's disease (PD), muscular dystrophy (MD), systemic lupus
erythematosus, lupus nephritis, rheumatoid arthritis, inflammatory bowel disease {(e.g., Crohn’s
Disease and ulcerative colitis) and multiple sclerosis (MS). In one embodiment, the monoclonal
antibody or antibody fragment derived therefrom is used to treat MS by administering the
monoclonal antibody or antibody fragment derived therefrom to a patient suffering from or
suspected of suffering from MS. In one embodiment, the monoclonal antibody or antibody
fragment derived therefrom is used to treat PD by administering the monoclonal antibody or
antibody fragment derived therefrom to a patient suffering from or suspected of suffering from
PD. In one embodiment, the monoclonal antibody or antibody fragment derived therefrom is used
to treat lupus nephritis by administering the monoclonal antibody or antibody fragment derived
therefrom to a patient sutfering from or suspected of suffering from hupus nephritis. The metabolic
disease can be selected from metabolic syndrome, obesity, diabetes mellitus, diabetic nephropathy
or diabetic kidney disease (DKD), insulin resistance, atherosclerosis, a lipid storage disorder, a
glycogen storage disease, medium-chain acyl-coenzyme A dehydrogenase deficiency, non-
alcoholic fatty hiver disease (e.g., Nonalcoholic steatohepatitis (NASH)) and gout. In one
embodiment, the monocional antibody or antibody fragment derived therefrom is used to treat
diabetic nephropathy by administering the monoclonal antibody or antibody fragment derived
therefrom to a patient suffering from or suspected of suffering from diabetic nephropathy. In one
embodiment, the monoclonal antibody or antibody fragment derived therefrom is used to treat
NASH by adnmunistering the monoclonal antibody or antibody fragment derived therefrom to a
patient suffering from or suspected of suffering from NASH. The autoinflammatory disease can

be cryopyrin-associated periodic syndrome (CAPS). CAPS can encompass familial cold
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autoinflammatory syndrome (FCAS), Muckle-Wells syndrome (MWS) and neonatal-onset
multisystem inflammatory disease (NOMID). In one embodiment, the monoclonal antibody or
antibody fragment derived therefrom 1s used to treat CAPS by administering the monoclonal
antibody or antibody fragment derived therefrom to a patient suffering from or suspected of
suffering from CAPS. The monoclonal antibody or antibody fragment thereof of this embodiment
can be present in a composition such as, for example, a pharmaceutical composition as provided
herein. In some cases, the monoclonal antibody or fragment thereof 1s used in combination with
one or more other agents in the methods of treatment provided herein. The other agents can be any
agent provided herein (e.g., EV uptake inhibitors) and/or antibodies or antibody fragments directed
against other inflammasome components (e.g., IL-18, caspase-1, NALP1, AIM2, etc.).

{6074] Provided herein are compositions and methods for reducing innate immune or
inflammasome-related inflammation. In some cases, the inflammasome-related inflammation is in
the CNS of a mammal that has been subjected to or is afflicted by a condition that results in or
causes innate immune or inflammasome-related inflammation. In some cases, the inflammasome-
related inflammation 13 in a mammal (e.g., human) that is afflicted by or suspected of being
afflicted by a condition that is associated with, results in or causes innate immune or
inflammasome-related inflammation. The condition that results in or causes innate immune ot
inflammasome-related inflammation can be a CNS injury, an autoimmune, autointlammatory,
neurodegenerative and/or metabolic disease or disorder. The NS injury can be selected from the
group consisting of traumatic brain injury (TBI), stroke and spinal cord injury (SCI). The
autolmmune or neurodegenerative disease can be selected from amyotrophic lateral sclerosis
(ALS), Alzheimer's disease, Parkinson's disease (PD), muscular dystrophy (MB), systemic fupus
ervthematosus, lupus nephritis, theumatoid arthritis, inflammatory bowel disease (e.g., Crohn’s
Disease and ulcerative colitis) and multiple sclerosis (MS). The metabolic disease can be selected
from metabolic syndrome, obesity, diabetes mellitus, diabetic nephropathy or diabetic kidney
disease (DKD), insulin resistance, atherosclerosis, a hipid storage disorder, a glycogen storage
disease, medium-chain acyl-coenzyme A dehydrogenase deficiency, non-alcoholic fatty liver

disease {e.g., nonalcoholic steatohepatitis (NASH)) and gout. The autoinflammatory disease can
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be cryopyrin-associated periodic syndrome (CAPS). CAPS can encompass familial cold
autoinflammatory syndrome (FCAS), Muckle-Wells syndrome (MWS) and neonatal-onset
multisystem inflammatory disease (NOMID). The compositions and methods described herein can
include antibodies or active fragments thereof as provided herein that specifically bind to at least
one component {e.g., ASC) of a mammalian inflarnmasome and/or compounds that modulate (e ¢,
inhibit or reduce) extracellular vesicle (EV) uptake and have use as treatments for CNS§
inflammation in a mammal. Examples of conditions that can lead to inflammmation in the CNS
include a CNS injury (e.g., spinal cord injury (SCI), traumatic brain injury (TBI) or stroke}, a
neurodegenerative disease, an autoimmune disease (e.g., MS), asthma, chronic obstructive
pulmonary disease {(COPD), cystic fibrosis, interstitial tung disease or acute respiratory distress
syndrome. The composition can be administered in a therapeutically effective amount. The
therapeutically effective araount can be a dose as provided herein. The agent can be an extracellular
vesicle (EV) uptake inhibitor and/or an antibody or an active fragment thereof as provided herein
that binds to a component of an inflammasome or a combination thereof. The composition can be
administered by any suitable route, eg., by inhalation, intravenously, intraperitoneally, or
intracerebroventricularty. The composition can further include at least one pharmaceutically
acceptable carrier or diluent.

{86075} Provided herein are compositions and methods for treating Multiple Sclerosis (MS) in
a subject that 1s suffering from or is suspected of suffering from MS. The methods for treating MS

provided herein can entail administering a composition {(e.g

Faw b d

a pharmaceutical composition)
comprising an agent (e.g., IC 100} to the subject suffering from or suspected of suffering from MS.
Multiple sclerosis (MS) is an autoimumune disease that affects the brain and spinal cord. The subject
can present with clinical symptors consistent with MS. The subject can be diagnosed with any
type of MS known in the art. The MS can be relapsing-remitting MS (RRMS), secondary-
progressive MS (SPMS), primary-progressive MS (PPMS), or progressive-relapsing MS (PRMS).
The MS diagnosis can be or can have been determined using any method known in the art. In one
embodiment, the subject has been diagnosed as having MS using the methods detail in US

62/560,963, filed September 20, 2017, the contents of which are herein incorporated by reference

37.



WO 2020/010273 PCT/US2019/040635

in their entirety. The agent can be a standard of care treatment known in the art for MS, an EV
uptake inhibitor {e.g., any EV uptake inhibitor from Table 1), an antibody or antibody fragment
thereof as provided herein that binds to a component of an inflammasome (¢ g, an anti-ASC
monocional antibody or antibody fragment thereof such as, for example, IC 100) or any
combination thereof. The composition can be administered by any suitable route, eg, by
inhalation, intravenously, intraperitoneally, or intracerebroventricularly. The composition can
further include at least one pharmaceutically acceptable carrier or diluent. The standard of care
treatment can be selected from therapies directed towards modifying disease outcome, managing
relapses, managing symptoms or any combination thereof. The therapies directed toward
modifying disease outcome can be selected from beta~interferons, glatiramer acetate, fingolimod,
teriflunomide, dimethyl fumarate, mitoxanthrone, ocrelizumab, alemtuzumab, daclizumab and
natalizumab.

18076} Provided herein are compositions and methods for treating Parkinson’s Disease (PD)
in a subject that is sutfering from or is suspected of suffering from PD. The methods for treating
PD provided herein can entail administering a composition {(e.g., a pharmaceutical composition})
comprising an agent (¢.¢., IC 100) to the subject suffering from or suspected of suffering from PD.
Parkinson’s Disease (PD) is a progressive nervous system disorder that affects movement due to
the gradual breakdown and/or death of nerve cells in the brain of a mammal (e.g., human) suffering
from PD. PD can occur and/or progress through five stages (i.e., Stages 1-3) and the compositions
and methods provided herein can be used to treat an individual suffering from or suspected of
suffering from PD at any of the five stages. The PD diagnosis can be or can have been determined
using any method known in the art. In one embodiment, the subject has been diagnosed as having
PD using the methods detailed in WO 2019/060516, tiled September 20, 2018, the contents of
which are herein incorporated by reference in their entirety. The agent can be a standard of care
treatment known in the art for PD, an EV uptake inhibitor (e.g., any EV uptake inhibitor from
Table 1), an antibody or antibody fragmeut thereof as provided herein that binds to a component
of an inflammasome (e.g., an anti-ASC monoclonal antibody or antibody fragment thereof such

as, for example, 1C 100) or any combination thereof. The composition can be administered by any
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suttable route, e.g., by inhalation, intravenously, intraperitoneally, or intracerebroventricularly.
The compoesition can further include at least one pharmaceutically acceptable carrier or diluent.
The standard of care treatment can be selected from carbidopa (Lodosyn), levodopa carbidopa-
levodopa combination, Duopa, dopamine agonists, MAQ B inhibitors, catechol O-
methyltransferase (COMT) inhibitors, anticholinergics, amantadine and deep brain stimulation.
The dopamine agonists can be selected from pramipexcle (Mirapex), ropinirole (Requip) and
rotigotine (Neupro). The MAO B inhibitors can be selected from selegiline (Eldepryl, Zelapar),
rasagiline {Azilect) and safinamide (Xadago). The COMT inhibitors can be selected from
Entacapone (Comtan) and Tolcapone (Tasmar). The anticholinergic can be selected from
benztropine (Cogentin} or trihexyphenidyl.

{60771 Provided herein are compositions and methods for treating Alzheimer’s Disease (AD)
in a subject that is suffering from or 15 suspected of suffering from AD. The methods for treating
AD provided herein can entail administering a composition {e.g., a pharmaceutical composition)
comprising an agent {e.g_, IC 100) to the subject suffering from or suspected of suffering from AD.
Alzheimer’s Disease (AD) is a progressive nervous system disorder that causes brain cells to
degenerate and die in individuals suffering from AD and progresses from mild cognitive
impairment {MC1) to complete memory loss and even changes in personality and behavior. The
AD diagnosis can be or can have been determined using any method known in the art. In one
embodiment, the subject has been diagnosed as having AD using the methods detailed in WO
2019/060516, tiled September 20, 2018, the contents of which are herein incorporated by reference
in their entirety. The agent can be a standard of care treatment known in the art for AD, an EV
uptake inhibitor (e.g., any EV uptake inhibitor from Table 1), an antibody or antibody fragment
thereof as provided herein that binds to a component of an inflammasome (e.g., an anti-ASC
monoclonal antibody or antibody fragment thereof such as, for example, IC 100} or any
combination thereof The composition can be administered by any suitable route, eg., by
inhalation, intravenously, iotraperitoneally, or iotracerebroventricularly. The composition can
further include at least one pharmaceutically acceptable carrier or diluent The standard of care

treatment can be selected from cholinesterase inhibitors and memantine (Namenda). The
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cholinesterase inhibitors can be selected from donepezil {Aricept), galantamine {Razadyne) and
rivastigmine (Exelon).

{6078} Provided herein are compositions and methods for treating rheumatoid arthritis (RA)
in a subject that is suffering from or is suspected of suffering from RA. The methods for treating
RA provided herein can entail administering a composition {e.g., a pharmaceutical composition}
comprising an agent (e.g., IC 100} to the subject suffering from or suspected of suffering from RA.
Rheumatoid arthritis (RA) 1s chronic, autoimmune inflammatory disorder that can cause damage
to an individual’s joint as well as skin, eyes, hungs, heast and blood vessels. The RA diagnosis can
be or can have been determined using any method known in the art. In one embodiment, the subject
has been diagnosed as having RA using the methods detaled in WO 2019/060516, filed September
20, 2018, the contents of which are herein incorporated by reference in their entirety. The agent
can be a standard of care treatment known in the art for RA, an EV uptake inhibitor {e.g., any EV
uptake inhibitor from Table 1), an antibody or antibody fragment thereof as provided herein that
binds to a component of an inflammasome (e.¢., an anti-ASC monoclonal antibody or antibody
fragment thereof such as, for example, IC 100) or any combination thereof. The composition can
be adnunistered by any suitable route, e.g., by inhalation, intravenously, intraperitoneally, or
intracerebroventricularly. The composition can further include at least one pharmaceutically
acceptable carrier or diluent. The standard of care treatment can be selected from nonstercidal anti-
inflarnmatory drugs (NSAIDs), steroids (e.g., preduisone), disease~-modifying antirheumatic drugs
{DMARDs) and biologic agents. NSAIDs can include ibuprofen {Advil, Motrin 1B} and naproxen
sodium (Aleve). DMARDs can include methotrexate (Trexall, Otrexup, others), leflunomide
{Arava), hydroxychloroquine (Plaguenil) and sulfasalazine (Azulfidine). Biologic agents can
include abatacept (Orencia), adalimumab (Hunura), anakinra (Kineret), baricitinib (Olumiant),
certolizumab (Cimzia}, etanercept (Enbrel), golimumab (Simponi), infliximab {(Remicade),
rituximab (Rituxan), saritumab (Kevzara), toctlizumab (Actemra) and tofacitinib (Xeljanz).
{6079] Provided herein are compositions and methods for treating lupus nephritis in a subject
that is suffering from or is suspected of suffering from lupus nephritis. The methods for treating

fupus nephritis provided herein can entail administering a composition {e.g., a pharmaceutical
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composition) comprising an agent (e.g., 1C 100) to the subject suffering from or suspected of
suffering from lupus nephritis. Lupus nephritis is a type of kidney inflammation that is often a
common complication of systemic tupus erythematosus often referred to as simply lupus. Lupus
nephritis is anautcimmune disease in which lupus autoantibodies affect structures in an
individual’s kidneys that can result in kidney inflammation as well as hematuria, proteinuria, high
blood pressure, impaired kidney function or even kidney failure. The lupus nephritis diagnosis can
be or can have been determined using any method known in the art. In one emnbodiment, the subject
has been diagnosed as having lupus nephritis using the methods detatled in WO 2019/060516,
filed September 20, 2018, the contents of which are herein incorporated by reference in their
entirety. The agent can be a standard of care treatment known in the art for lupus nephritis, an BV
uptake inhibitor {e.g., any EV uptake inhibitor from Table 1), an antibody or antibody fragment
thereof as provided herein that binds to a component of an inflammasome (¢ g, an anti-ASC
monocional antibody or antibody fragment thereof such as, for example, IC 100) or any
combination thereof. The composition can be administered by any suitable route, eg, by
inhalation, intravenously, intraperitoneally, or intracerebroventricularly. The composition can
further include at least one pharmaceutically acceptable carrier or diluent. The standard of care
treatment for lupus nephritis can include medicines to control biood pressure and/or a special diet
fow in protein and salt. Additionally, the standard of care treatment for lupus nephritis can be
treatments for lupus such as, for example, nonsteroidal anti-inflammatory drugs (NSATDs),
antimalarial drugs, corticosteroids (e.g., prednisone; methylprednisclone), immunosuppressants,
or biologic agents. Examples of NSAIDs can include naproxen sodium (Aleve) and ibuprofen
(Advil, Motrin IB, others). An example of an antimalarial drug can be hydroxychloroquine
(Plaquenil). Examples of immunosuppressants can include azathioprine (Imuran, Azasan),
mycophenolate mofetid (CellCept) and methotrexate (Trexall). Examples of biologics can include
belimumab (Benlysta) or rituximab (Rituxan).

[{0086] Provided herein are compositions and methods for treating nonalcoholic steatohepatitis
{(NASH) in a subject that is suffering from or is suspected of suffering from NASH. The methods

for treating NASH provided herein can entail administering a composition (e.g., a pharmaceutical
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composition) comprising an agent (e.g., 1C 100) to the subject suffering from or suspected of
suffering from NASH. NASH is a type of Nonalcoholic fatty liver disease (NAFLD). NAFLD is
an urnbrella term for a range of liver conditions affecting people who drink little to no alcohol.
The main characteristic of NAFLD is too much fat stored in liver cells and is marked by liver
inflarnmation, which may progress to scarring and irreversible damage. This damage can be similar
to the damage caused by heavy alcohol use. At its most severe, nonalcoholic steatohepatitis can
progress to cirrhosis and liver failure. The NASH diagnosis can be or can have been determined
using any method known in the art. In one embodiment, the subject has been diagnosed as having
NASH using the methods detailed in WO 2019/060516, filed September 20, 2018, the contents of
which are herein incorporated by reference i their entivety. The agent can be a standard of care
treatment known in the art for NASH, an EV uptake inhibitor (e.g., any EV uptake inhibitor from
Table 1), an antibody or antibody fragmeut thereof as provided herein that binds to a component
of an inflammasome (e.g., an anti-ASC monoclonal antibody or antibody fragment thereof such
as, for example, IC 100) or any combination thereof. The composition can be administered by any
suitable route, e.g., by inhalation, intravenously, iniraperitoneally, or intracerebroventricularly.
The composition can further include at least one pharmaceutically acceptable carrier or diluent.
The standard of care treatment for NASH can include lifestyle changes such as losing weight,
increasing exercise, avoiding liver damaging drugs, lowering cholesterol and/or managing
diabetes.

{6081} Provided herein are compeositions and methods for treating diabetic nephropathy in a
subject that 1s suffering from or is suspected of sutfering from diabetic nephropathy. The methods
for treating diabetic nephropathy provided heretn can entail administering a composition {e.g., a
pharmaceutical composition) comprising an agent (e.g., IC 100) to the subject suffering from or
suspected of suffering from diabetic nephropathy. Biabetic nephropathy is a serious kidney-related
complication of type | diabetes and type 2 diabetes that can also be referred to as diabetic kidney
disease (DKID). The DKD diagnosis can be or can have been determined using any method known
in the art. In one embodiment, the subject has been diagnosed as having DKD using the methods

detatled in WO 2019/060516, filed September 20, 2018, the contenis of which are herein
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incorporated by reference in their entirety. The agent can be a standard of care treatment known in
the art for DKD, an EV uptake inhibitor (e.g., any EV uptake inhibitor from Table 1), an antibody
or antibody fragment thereof as provided herein that binds to a component of an inflammasome
(e.g., an anti-ASC monoclonal antibody or antibody fragment thereof such as, for example, IC
100) or any combination thereof. The composition can be administered by any suitable route, e g,
by inhalation, intravenously, intraperitoneally, or intracerebroventricularly. The composition can
further include at least one pharmaceutically acceptable carrier or diluent. The standard of care
treatment for diabetic nephropathy can include lifestyle changes such as losing weight, increasing
exercise, lowering cholesterol, controlling protein in urine, fostering bone health, controlling high
blood pressure, managing diabetes, kidney dialysis or transplant.

{6082] Provided herein are compositions and methods for treating inflammatory bowel disease
(IBD) in a subject that s suffering from or 15 suspected of suffering from IBD. The methods for
treating IBD provided herein can entail administering a composition {e.g., a pharmaceutical
composition) comprising an agent (e.g., IC 100} to the subject suffering from or suspected of
suffering from IBD. IBD is an umbrella term used to describe disorders that involve chronic
inflammation of an individual’s digestive tract. IBD can include ulcerative colitis and Crohn's
disease. Ulcerative colitis 1s along-lasting inflammation and sores (ulcers) in the innermost hining
of your large intestine {colon) and rectum, while Crohn's disease 1s characterized by inflammation
of the lining of the digestive tract, which often spreads deep into affected tissues. The IBD
diagnosis can be or can have been determined using any method known in the art. In one
embodiment, the subject has been diagnosed as having IBD using the rethods detailed in WO
2019/000516, filed September 20, 2018, the contents of which are herein incorporated by reference
in their entirety. The agent can be a standard of care treatment known in the art for IBD, an EV
uptake inhibitor {e.g., any EV uptake inhibitor from Table 1}, an antibody or antibody fragment
thereof as provided herein that binds to a component of an inflammasome (e g., an anti-ASC
monocional antibody or antibody fragment thereot such as, for example, IC 100} or any
combination thereof. The composition can be administered by any suitable route, eg., by

inhalation, intravenously, intraperitoneally, or intracerebroventricularly. The composition can
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further include at least one pharmaceutically acceptable carrier or diluent. The standard of care
treatment for IBD can include anti-inflammatory drugs, immune system suppressors, antibiotics,
anti-diarrheal medications, pain relievers, iron supplements and calcium and vitamin D
supplements. Antibiotics can include ciprofioxacin (Cipro) and metronidazole (Flagyl). Examples
of immunosuppressant drugs can include azathioprine (Azasan, Imuran), mercaptopurine
{Purinethol, Purixan), cyclosporine (Gengraf, Neoral, Sandimmune) and methotrexate (Trexall).
Other examples of immunosuppressants can include tumor necrosis factor (TINF }-alpha inhibitors,
or biologies such as, for example, infliximab (Remicade), adalimumab (Humira), golimumab
(Simpont), natalizumab (Tysabri}, vedolizumab (Entyvic) and ustekinumab (Stelara). Anti-
inflammatories can include corticosteroids and aminosalicylates, such as, for example,
mesalamine {Asacol HD, Delzicol), balsalazide (Colazal} and olsalazine (Dipentum}).

{0083} Provided herein are composttions and methods for treating cryopyrin-associated
periodic syndrome (CAPS) in a subject that is suffering from or is suspected of suffering from
CAPS. The methods for treating CAPS provided herein can entail administering a composition
{e.g., a pharmaceutical composition) comprising an agent {e.g., {C 100} to the subject suffering
from or suspected of suffering from CAPS. Cryopyrin-associated periodic syndromes (CAPS),
also called cryopyrin-associated autoinflammatory syndrome consists of three autoinflammatory
diseases related to a defect in the same gene (e, NLRP3) neonatal onset multisystem
inflasnmatory  disease  (NOMID), Muckle-Wells  syndrome (MWS) and familial cold
autoinflammatory syndrome (FCAS) NOMID is characterized by fever with inflammation in
multiple organs. Early symptoms of NOMID can include a hive-like rash that does not iich;
inflammation of the membrane surrounding the brain, which causes headache, blindness or hearing
loss; bulging appearance to the eyes; and episodes of vomiting. After age 1, half of children with
NOMID can develop joint pain and swelling. MWS is characterized by symptoms that come and
go, including skin rash, red eyes, joint pain and severe headaches with vomiting. Episodes last
between one and three days. Hearing loss, which may be complete, often occurs by the teenage
years. FCAS is characterized by fever, chills, nausea, extreme thirst, headache and joint pain. The

CAPS diagnosis can be or can have been determined using any method known 1o the art. In one
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embodiment, the subject has been diagnosed as having CAPS using the methods detailed in WO
2019/060516, tiled September 20, 2018, the contents of which are herein incorporated by reference
in their entirety. The agent can be a standard of care treatment known in the art for CAPS, an EV
uptake inhibitor (e.g., any EV uptake inhibitor from Table 1), an antibody or antibody fragment
thereof as provided herein that binds to a component of an inflammasome (e.g., an anti-ASC
monoclonal antibody or antibody fragment thereof such as, for example, IC 100} or any
combination thereof The composition can be administered by any suitable route, eg., by
inhalation, intravenously, intraperitoneally, or intracerebroventricularly. The composition can
further include at least one pharmaceutically acceptable carrier or diluent The standard of care
reatment for CAPS can inclhude biologic agents that target interleukin-1 as well as physical
therapy, splints to treat joint deformities, and nonstercidal anti-inflammatory drugs, corticosterotds
or methotrexate to reduce symptoms.

{0084} Provided herein are compositions and methods for reducing inflammation in the lungs
of a mammal that has been subjected to or is afflicted by a condition that results in or causes lung
inflammation. The compositions and methods described herein can include antibodies or active
fragments thereof as provided herein (e.g., IC 100) that specifically bind to at least one component
{e.g., ASC) of a mammalian inflammasome and/or compounds that modulate {e.g., inhibit or
reduce} extracellular vesicle (EV) uptake and have use as treatments for lung inflammation in a
mammal.

{6085] Described herein are methods for reducing inflammation in the lungs of a mammal
having a condition that results in and/or causes an inflarnmatory response in the lungs. In one
embodiment, the method of treating inflammation in the lungs of a mammal comprises
adnmunistering to the mammal a composition comprising an agent {e.g., 1C 100} that inhibits
inflammasome signaling. The mammal can be a patient or subject as provided herein. Examples
of conditions that can lead to inflammation in the lungs include a central nervous system (CNS)
injury {e.g., spinal cord injury (8CI), traumatic braio injury (TBI) or stroke), a neurodegenerative
disease, an autoimmune disease (e.g., MS), asthma, chronic obstructive pulmonary disease

(COPD), cystic fibrosis, interstitial lung disease or acute respiratory distress syndrome. The
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composition can be administered in a therapeutically effective amount. The therapeutically
etfective amount can be a dose as provided herein. The agent can be an extracellular vesicle (EV)
uptake inhibitor, an antibody or an active fragment thereof as provided herein that binds to a
component of an inflammasome or a combination thereof. The composition can be administered

g.. by inhalation, intravenously, intraperitoneally, or

=

by any suitable route, e
intracerebroventricularly.  The composition can further include at least one pharmaceutically
acceptable carrier or diluent.

{00846} Provided herein are compositions and methods for reducing inflammation in the
kidneys of a mammal that has been subjected to or is afflicted by a condition that results in or
causes kidney inflammation. The compositions and methods described herein can include
antibodies or active fragments thereof as provided herein {e.g., IC 100) that specifically bind to at
feast one comaponent {e.g., ASC) of a mammalian inflammasome and/or compounds that modulate
(e.g., inhibit or reduce} extracellular vesicle (EV) uptake and have use as treatments for kidney
inflammation in a mammal.

{G087] Diescribed herein are methods for reducing inflammation in the kidneys of a mammal
having a condition that results in and/or causes an inflammatory response in the kidneys. In one
embodiment, the method of treating inflammation in the kidneys of a mammal comprises
administering to the mammal a composition comprising an agent {e.g., 1C 100} that inhibits
inflarnmasome sigoaling. The mammal can be a patient or subject as provided herein. Examples
of conditions that can lead to inflammation in the kidneyvs include lupus nephritis. The composition
can be admirnustered 1o a therapeutically effective amount. The therapeutically effective amount
can be a dose as provided herein. The agent can be an extracellular vesicle (EV) uptake inhibitor,
an antibody or an active fragment thereof as provided herein that binds to a component of an
inflammasome or a combination thereof. The composition can be administered by any suitable

route, e.¢., by inhalation, intravenously, intraperitoneally, or intracerebroventricularly. The

composition can further include at least one pharmaceutically acceptable carrier or diluent.
{0088] In one embodiment, administration of an agent (e.g., antibody or antibody tragment

derived therefrom (e.g., IC 100) alone or in combination, for example, with an EV uptake inhibitor)
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in the methods provided herein can result in a reduction in the activity and/or expression level of
a component of a mammalian inflammasome in the CNS, kidneys or lungs of the subject. The
reduction can be in cells of the lung such as, for example, Type I alveolar cells. The reduction can
be in comparison to a control. The control can be the subject prior to administration of the agent.
The control can be the activity and/or expression level of the inflammasome component(s} in a
subject not administered the agent. In one embodiment, administration of the agent results in the
reduction of caspase-1 activation in at least the CNS or CNS cells of the subject. In one
embodiment, administration of the agent results in the reduction of caspase-1 activation tn at least
the hungs or lung cells of the subject. In one embodiment, administration of the agent results in the
reduction of the expression level of one or rore wflammasome components (e.g, ASC, ATM2,
NALPI, NALP2 WNALP2, NALP3 or NLRC4} in at least the CNS or CNS celis of the subject. In
one embodiment, adounistration of the agent results in the reduction of the expression level of one
or more inflammasome components {e.g., ASC, AIM2, NALP1, NALP2, NALPZ, NALP3 or
NLRC4) in at least the lungs or lung cells of the subject.

{(08Y] In another embodiment, administration of the agent (e.g, antibody or antibody
fragment derived theretfrom alone or in combination, for example, with an EV uptake inhibitor)
can result in a reduction in or elimination of acute hung injury (ALI). In one embodiment, the
reduction in ALI is evidenced by a reduction in neutrophil infiltration into alveolar and/or
interstitial space, reduced or absent alveolar septal thickening or a combination thereof. The
reduction can be in comparison to a control. The control can be ALI in the subject prior to
administration of the agent. The control can be ALI in a subject suffering from ALI not
administered the agent.

10096] In still another embodiment, administration of the agent (e g, antibody or antibody
fragment derived therefrom (e.g., IC 100} alone or in combination, for example, with an EV uptake
inhibitor} can result in a reduction in or elimination of pyroptosis in the CNS or lungs of the
subject. Pyroptosis 15 a proinflammatory torm of cell death that involves activation of caspase-1.
Pyroptosis can be triggered by the caspase-1 mediated cleavage of gasdermin D (GSDMD). In one

embodiment, the reduction in pyroptosis 1s evidenced by a reduction in or lack of cleavage of
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GSDMD 1o the lungs or lung cells (e g., Type H alveolar cells) of the subject. The reduction or
elimination of pyroptosis can be in comparison to a control. The reduction in or lack of cleavage
of GSDMD can be in comparison to a control. The control can be the level of pyroptosis in the
subject prior to administration of the agent. The control can be the level of pyroptosis in a subject
suffering from pyroptosis not administered the agent.

{6091] The success of, or response to, a method of treatment provided herein {e.g., treating
CNS injury, autoimmune, autoinflammatory, neurodegenerative or metabolic diseases (e.g., MS,
P, lupus nephritis, NASH, DKD, CAPS, inflammatory bowel disease (IBD), AD, rheumatoid
arthritis), innate immune or inflammasome-related inflammation, CNS inflammation and/or lung
inflarnmation) can be monitored by measuring the levels of at least one inflammasome protein.
Accordingly, in some embodiments, the methods of treating provided herein further comprise
measuring the level of at least one inflammasome protein in a biological sample obtained from the
subject following treatment, preparing a treatment inflammasome protein signature associated
with a positive response to the treatment, wherein the treatment protein signature comprises a
reduced level of at least one inflammasome protein, and tdentifying subjects exhibiting the
presence of the treatment protein signature as responding positively to the treatment. A reduction
in the level, abundance, or concentration of one or more inflammasome proteins (e.g. ASC, 11.-18
or caspase-1) is indicative of the efficacy of the treatment in the subject. The one or more
inflarnmasome proteins measured in the sample obtained following treatment may be the same as
or different than the inflammasome proteins measured in a sample obtained prior to treatment. The
inflammasome protein levels may also be used to adjust dosage or frequency of a treatment. The
inflammasome protein levels can be ascertained using the methods and technigues provided herein
or as found 1in US 62/560,963, filed September 20, 2017.

{6092] In one embodiment, the agent to be administered in the method of treatments provided
herein is an EV uptake inhibitor. The EV uptake inhibitor can be a compound, antisense RNA,
5iRNA, peptide, antibody or an active fragment thereof as provided herein or a combination
thereof. The compound or peptide can be one or more compounds selected from heparin, ¢~

difluoromethylormithine (DFMO), Enoxaparin, Asialofetuin, Human receptor—associated protein
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(RAP), RGD (Arg-Gly-Asp) peptide, Cytochalasin D, Cytochalasin B, Ethylenediaminetetra
acetic acid (EDTA), Latrunculin A, Latrunculin B, NSC23766, Dynasore, Chlorpromazine, 5-{IN-
Ethyl-N-isopropylhamiloride (EIPA), Amilonde, Bafilomycin A Monensin and Chloroquine,
Amnexin-V, Wortmannin, LY294002, Methyl-B-cyclodextrin (MPBCD), Filipin, Simvastatin,
Fumonisin Bl and N-butyldeoxynojirimycin hydrochloride, U0126 or a proton pump inhubitor.
The EV uptake inhibitor antibody or an active fragment thereof as provided herein can be one or
more antibodies or active fragments thereof directed against protein targets listed in Table 1. A
composition for treating and/or reducing inflammation in the CNS or lungs of a mammal using an
EV uptake inhibitor can further include at least one pharmaceutically acceptable carrier or diluent.
{06093} Table 1. Exemplary targets and corresponding antibodies for use in blocking EV

uptake.

Gene Symbol Gene Name Exemplary Antibedies

ICAM-1 Intercellular Adhesion Molecule 1 invitrogen ICAM-1 antibody {Life
Technologies, 07-5403); CD54
(ICAM-1} Monoclonal Antibody
(R6.5), eBioscience™

LFA-1 Lymphocyte function-assoctated Abbiotec LFA-1 antibody (Abbictec,
antigen 1 250944), Developmental Studies
Hybridoma Bank LFA-1 antibody
{Developmental Studies Hybridoma
Bank, MHM24)

Tiv-4 T-cell membrane protein 4 BioLegend TIMD4 antibody
(BioLegend, 354004); LifeSpan
Biosciences TIMD4 antibody
{(Lifespan Biosciences, L5-B1413)
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Gene Symbol

(ene Name

Exemplary Antibodies

MEG-ES

Milk Fat Globule-EGF Factor 8

Protein

MBL International MFGES antibody
(MBL, D199-3); Santa Cruz
(Santa Cruz, sc-8029); MBL

International MFGES antibody (MBL,
18A2-G10)

DC-SIGN

Dendritic Cell-Specific Intercelinlar
adhesion molecule-3-Grabbing Non-

integrin

Tavitrogen DC SIGN antibody
{eBioscience, eB-h209, 17-2099-41);
BD Biosciences DC SIGN antibody

(BD, DCNA46, 551186)

DEC205 cluster of differentiation 205 EMD Millipore LY75 antibody
(Millipore, HD30), BicLegend
LY75 antibody (BioLegend, 342203}
BioLegend H2-K1 antibody
H-2Kb MHC Class [ (H-2Kd) (Biolegend, 28-8-6, 114603);
BioLegend H2-K1 antibody
{Biol.egend, 28-14-8, 14-5990-85)
Tspang Tetraspanin-8 Rand D Systems TSPANE antibody
(R&D Systems, MAB4734)
Tspan29 Tetraspanin-29 Santa Cruz Biotechnology CD9

antibody (Santa Cruz, 3¢-59140);
Invitrogen CD9 antibody
{eBioscience, eBioSN4; BD
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Gene Symbol Gene Name Exemplary Antibodies
Biosciences CD9 antibody (BD
Pharmingen, 555370)
ITGAL Integrin subunit alpha L TS1/22.1. 1133, M17/44.11.9

ITGAM

Integrin subunit alpha M

CD11b Monoclonal Antibody
(VIM12)Y CD11B00), BD Biosciences
CD11b antibody (BD Pharmingen,
ICRF44; 555385)

ITGAX

Integrin subunit alpha X

Anti-Integrin aX Antibody, clone
N418 (MAB139923; BD Biosciences
CD1lc antibody (BD Bioscience, B-

Iy6; 560369)

Ch44

Cluster of differentiation 44

Invitrogen CD44 antibody
{eBioscience, VFF-7; MA1-82392);
Invitrogen CD44 antibody
{eBioscience, IM7; MA1-10225),
Invitrogen CD44 antibody
(eBioscience, SF12; MA5-12394), BD
Biosciences CD44 antibody (BD
Biosciences, 515; 550990 OR 550988)

ITGA3

Tutegrin subunit alpha 3

EMD Millipore integrin alpha3
antibody (Millipore, P1B5;
MAB19527 OR MAB1952P)
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Gene Symbol

(ene Name

Exemplary Antibodies

ITGA4

lntegrin subunit alpha 4

Bio X Cell [TGA4 antibody (BioXcell,
PS/2y (BEGOT1-5MG), BD
Biosciences ITGA4 antibody (BD
Biosciences, 561892); BD Biosciences
ITGA4 antibody (BD, 340976); EMD
Millipore ITGA4 antibody (Millipore,
P4C2; MABI19S5)

ITGAV

Integrin subunit alpha V

Abcam integrin alpha v antibody
{Abcam, ab77906); Abcam integrin
alpha v antibody (Abcam, ab78289);

Abcam integrin alpha v antibody
{Abcam, ab16821); Invitrogen integrin

alpha v antibody (Thermo Fisher
Scientific, 272-17E6, MA1-91669);, R
& D Systems integrin alpha v antibody
(R&D Systems, MAB2528)

ITGE3

lntegrin subunit beta 3

Abcam integrin beta3 antibody
(Abcam, ab78289); Abnova integrin
beta3 antibody (Abnova, MHF4,
MAB7098)

SELL Selectin L BiolLegend CD62L antibody
{Biolegend, 304804); Biolegend
CD62L antibody (Biolegend, 304810)
D81 CDB1 molecule

BD Biosciences CD81 antibody (BD
Pharmingen, 555675}, Rand D
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Gene Symbol Gene Name Exemplary Antibodies
Systems CD81 antibody (R&D
Systems, MAB4615)
LRP1 LDL receptor related protein 1 Invitrogen LRP1 antibody (Life

Technologies, 37-7600); Invitrogen
LRP1 antibody (Thermo Fisher, MA 1-
27198)

VCAMI

vascular cell adhesion molecule 1

fnvitrogen VCAM-1 antibody {Caltag,
IGIIB1; MAS5-16429);
Immunotech anti-VCAM-1
antibody

CD151

CD151 molecule {Raph blood group)

BD Biosciences CD151 antibody
(Becton Dickinson, 556056},
Epttomics CD151 antibody
{Epitomics, 5901-1)

16694]

In one embodiment, the agent to be administered is an antibody or an active fragment

thereof as provided herein directed against a component of a mammalian inflammasome or an

antigen or epitope denved therefrom. In another embodiment, the agent to be administered s an

antisense RNA or siRNA directed against a component of @ mammalian inflammasome. The

inflammasome component can be a component of any inflammasorme known in the art, such as,

for example, the NAPL1, NALP2, NALP3, NLRC4 or AIM?2 inflammasome. In a typical

embodiment, the antibody specifically binds to ASC or an antigen or epitope derived therefrom.

However, an antibody against any other component of a mammalian inflammasome {e.g., the

NALPI, NALP2, NALP3, NLRC4 or AIM2 inflammasome) may be used.
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{B095] An antibody as described herein can be a monocional or polyclonal antibody or active
fragments thereof. Said antibodies or active fragments can be chimeric, human or humanized as
described herein.

18096] Any suitable antibody or an active fragment thereof as provided herein that specifically
binds ASC can be used, e g, an antibody that inhibits ASC activity in the CNS (e.g., CNS cells})
or lung cells {e.g., Type II alveolar cells) of the subject. In one embodiment, the antibody
specifically binds to an amino acid sequence having at least 83% sequence identity with amino
acid sequence SEQ ID NO:1 or SEQ 1D NO:2. In another embodiment, the antibody or fragment
thereof binds to an amino acid sequence having at least 85%, 86%, 87%, 88%, 89%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% sequence identity with amino acid sequence
KKFKLKLLSVPLREGYGRIPR (SEQ ID NO: 5. In yet ancther embodiment, the antibody or
fragment thereof binds to an amino acid sequence KKFKLKLLSVPLREGYGRIPR (SEQ ID NO:
5yor2,3,4,5,6,7,8,9,10, 11,12, 13, 14 | 15, 16, 17, 18, 19 or 20 amino acids of SEQ D NO:
5. 1In a still further embodiment, the antibody or fragment thereof binds to 2-5, 5-10, 10-15 or 15-
20 amino acids of SEQ ID NG: 5. In some embodiments, an epitope of ASC (e.g., epitope with
amino acid SEQ ID NO: 5) bound by an antibody or antibody fragment is continuous. In some
embodiments, an epitope of ASC (e.g., epitope with amingo acid SEQ ID NO: 5) bound by an
antibody or antibody fragment is discontinuous. In some cases, the monoclonal antibody or the
antibody fragment thereof provided herein inhibits or reduces the activity of ASC.

{6097] As used herein, the term “epitope” includes any protein determinant capable of specific
binding to an immunoglobulin or an immunoglobulin fragment. Epttopic determinants usually
counsist of chemically active surface groupings of molecules such as amino acids or sugar side
chains and usually have specific three dimensional structural characteristics, as well as specific
charge characteristics. The term “epitope” also refers to a unit of structure conventionally bound
by an immunoglobulin heavy chain variable (VH) region and a light chain variable (VL) region
pair. An epitope may define the minimum binding site for an antibody, and thus represent the

target of specificity of an antibody.
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{00938] Similarly, in another embodiment, the inflammasome s the NALPT inflammasome,
and the at least one component is NALP1 (i.e, NLRP1). In this embodiment, the antibody or an
active fragment thereof as provided herein specifically binds to an amino acid sequence having at
least 85% sequence identity with amino acid sequence SEQ ID NO: 3 or SEQ ID NO: 4.

{0099} In yet another embodiment, the agent is one or more EV uptake inhibitors in
combination with one or more antibodies or active fragments thereof as provided herein that bind
a component of an inflammasome. The EV uptake inhibitor can be any EV uptake inhibitor as
provided herein. The antibody that binds a component of an inflammasome can any antibody that
binds any inflammasome component as provided herein. In one embodiment, the agent
admunistered to a subject suffering from CNS or lung inflammation comprises a heparin {e.g.,
Enoxaparin) in combination with an antibody that binds a component of the AIMZ inflammasome
{e.g, ASC).

i80106] In one embodiment, the method comprises: providing a therapeutically effective
amount of a composition including an antibody or an active fragment thereof as provided herein
that specifically binds to at least one component {e.g., ASC) of a mammalian inflammasome {e.g.,
AIMZ inflammasome); and administering the composition to the mammal suffering from CNS or
lung inflammation or MS, wherein administering the composition to the mammal results in a
reduction of caspase-1 activation in the CNS or lungs of the mammal. In another embodiment, the
method comprises: providing a therapeutically effective amount of a composition including an
antibody that specifically binds to at least one component {(e.g, ASC) of a mammalian
inflammasome {e.g., AIM2 inflamnmasome); and administering the composition to the mammal
suffering from CNS or lung inflammation or MS, wherein administering the composttion to the
marmmal results in a reduction in the levels of one or more inflammasome components {(e.g., ASC).
In yet another embodiment, the method comprises: providing a therapeutically effective amount
of a compostition including an antibody that specifically binds to at least one component {(e.g.,
ASC) of a mammalian inflammasome (e.g., AIM2 inflammasome), and administering the
composition to the mammal suffering from CNS or lung inflammation or MS, wherein

administering the composition to the mammal results in a reduction ALL The CNS or lung
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inflarnmation can be the result of & CNS injury (e.g., SCI or TBI), asthma, chronic obstructive
pulmonary disorder (COPD), a neurodegenerative disease, or an autoimmune disease with an
inflammatory component. In one embodiment, the tung inflammation is caused by a CNS njury
such as TBI or SCL

{00101] In one embodiment, the methods provided herein further entail detecting a level or
activity of one or more components of a mammalian inflammasome in a sample from a subject
suspected of suffering from CNS or lung inflammation or MS. The method of detecting the level
or activity entails measuring the level of at least one inflammasome protein {e.g., ASC or AIMZ2}
in the sample obtained from the subject; determining the presence or absence of an elevated level
or activity of said at least one inflammasome protein (e.g., ASC or ABM2). The level or activity of
said at least one inflammasome protein can be enhanced relative to the level of said at least one
inflammasome protein in a control sample. The level or activity of said at least one inflammasore
protein in the protein signature can be enhanced relative to a pre-determined reference value or
range of reference values. The at least one inflammasome protein can be nucleotide-binding
feucine-rich repeat pyrin domain containing protein 1 (NLRP1), NLRPZ, NLRP3, NLRC4, AIMZ,
apoptosis-associated speck-like protein containing a caspase recruitment domain (ASC), caspase-
I, or combinations thereof. The sample can be cerebrospinal fluid (CSF), saliva, blood, serum,

plasma, urine or a lung aspirate.

Antibodies That Bind Specifically to At  Least One Component of A

Muammalian Inflannnasome

{00102] The methods described herein for reducing inflammation in the CNS and/or lungs of a
mammal inchude compositions including an antibody or an active fragment thereof as provided
herein that specifically binds to at least one component {e.g, ASC, AIM2Z) of a mammalian
inflammasome (e.g., the AIM2 inflammasome)}. A composition for treating and/or reducing
inflammmation in the CNS and/or lungs of a mammal can further include at least one
pharmaceutically acceptable carrier or diluent. Exemplary antibodies directed against corponents
of a mammalian inflammasome for use in the methods herein can be those found in US8685400,
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the contents of which are herein incorporated by reference in its entirety. Exemplary monoclonal
antibodies or antibody fragments are also provided herein, such as, for example, the monoclonal
antibody or antibody fragment comprising a VH region such that the VH region amino acid
sequence comprises HCDRI of SEQ 1D NO: 6, HCDR2 of SEQ D NO: 7 and HCDR3 of SEQ
D NO: 8, and a VL region such that the VL region amino acid sequence comprises LCDR1 of

SEQ ID NG 12, LCDR2 of SEQ ID NO: 13 and LCDR3 of SEQ H3 NG 14,

{60103] In one embodiment, a composition for treating and/or reducing inflammation in the
CNS or lungs of a mammal includes an antibody or an active fragment thereof as provided herein
that specifically binds to a domain or portion thereof of a mammalian ASC protein such as, for
example, a human, mouse or rat ASC protein. Any suitable anti-ASC antibody can be used, and
several are commercially available. Examples of anti-ASC antibodies for use in the rethods
herein can be those found in USB085400, the contents of which are herein incorporated by
reference 1n its entirety. Exarples of comnmercially available anti-ASC antibodies for use in the
methods provided herein include, but are not limited to 04-147 Anti-ASC, clone 2EI-7 mouse
monoclonal antibody from MilliporeSigma, AB3607 - Anti-ASC Auntibody from Millipore Sigma,
orb194021 Anti-ASC from Biorbyt, LS-C331318-50 Anti-ASC from LifeSpan Biosciences,
AF3805 Anti-ASC from R & D Systems, NBP1-78977 Anti-ASC from Novus Biologicals, 600-
401-Y67 Anti-ASC from Rockland Immunochemicals, D086-3 Anti-ASC from MBL
International, AL177 anti-ASC from Adipogen, monoclonal anti-ASC {(clone 093E9) antibody,
anti-ASC antibody (F-9) from Santa Cruz Biotechnology, anti-ASC antibody (B-3) from Santa
Cruz Bictechnology, ASC polyclonal antibody - AD1-905-173 from Enzo Life Sciences, or A161
Anti-Human ASC - Leinco Technologies. The human ASC protein can be accession number
NP 037390.2 (QOULZ3-1), NP_660183 (QOULZ3-2) or QOULZ3-3. The rat ASC protein can be
accession number NP 758825 (BAC43754). The mouse ASC protein can be accession number
NP 0757473, In one embodiment, the antibody binds to a PYRIN-PAAD-DAPIN domain (PYD)
or a portion or fragment thereof of a mammalian ASC protein (e.g. human, mouse or rat ASC). In
this embodiment, an antibody as described herein specifically binds to an amino acid sequence

having at least 65% (e.g., 65, 70, 75, 80, 85%)

w2

equence identity with a PYD domain or fragment
7.
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thereof of human, mouse or rat ASC. In one embodiment, the antibody binds to a C-terminal
caspase-recruitment domain (CARDY) or a portion or fragment thereof of a mammalian ASC
protein {(e.g. human, mouse or rat ASC). In this embodiment, an antibody as described herein
specifically binds to an amino acid sequence having at feast 65% (e.g., 65, 70, 75, 80, 85%})
sequence identity with a CARD domain or fragment thereof of human, mouse or rat ASC. In still
another embodiment, the antibody binds to a portion or fragment thereof of a mammalian ASC
protein sequence {e.g. human, mouse or rat ASC) located between the PYD and CARD domains.
In ancther embodiment, a composition for treating and/or reducing inflammation in the CNS
and/or lungs of a mammal includes an antibody that specifically binds to a region of rat ASC, e.g,
amino acid sequence ALRQTOPYLVTDLEQS (SEQID NG 1) (1o, residues 178-193 of rat ASC,
accession number BAC43754). In this embodiment, an antibody as described herein specifically
binds to an amino acid sequence having at least 65% (e.g., 65, 70, 75, 80, 85%) sequence identity
with amino acid sequence ALRQTQPYLVTDLEQS (SEQ ID NO:1) of rat ASC. In another
embodiment, a composition for treating and/or reducing inflammation in the CNS and/or lungs of
a mammal includes an antibody that specifically binds to a region of human ASC, e g., amino acid
sequence RESQSYLVEDLERS (SEQ ID NO:2). In still another embodiment, a composition for
treating and/or reducing inflammation in the CNS and/or lungs of a mammal includes an antibody
that specifically binds to a region of human ASC, eg., amino acid seqguence
KKFKLKLLSVPLREGYGRIPR (SEQ ID NGO 5, 1¢, residues 21-41 of human ASC) or 5-10,
10-15 or 15-20 amino acids of SEQ D NG: 5. In one embodiment, an antibody that binds to an
ASC domain or fragment thereot as described herein inhibits ASC activity in lung cells, e.g., Type
I alveolar cells of a mammal. In another embodiment, an antibody that binds to an ASC domain
or fragment thereof as described herein (e.g, monoclonal anti-ASC antibody or antibody
fragments thereof provided herein) inhibits ASC activity in the CNS of a mammal suffering or
suspected of suffering from a CNS injury or disorder. Examples of CNS injuries or disorders can
include TBI, SCI, stroke, amyotropic lateral sclerosis (ALS) Lou Gehrig's, multiple sclerosis (MS),
immune dysfunction muscular CNS breakdown, muscular dystrophy (MD), Alzheimer's disease

{AD), Parkinson's disease (PD).
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{00104] In certain embodiments, the invention provides antibodies and antibody fragments that
bind specifically to ASC and that comprise one or more amino acid sequences shown Table 2.
Also provided herein are isolated mucleic acid molecules encoding the monoclonal antibodies or
the antibody fragments thereof that comprise nucleic acid sequences shown in Table 2. In some
cases, expression vectors comprising the nucleic acid molecules of Table 2. The expression vector
can comprise heavy chain or light chain constant regions. An example of a light chain and heavy
chain expression vector system for use in the compositions and methods provided herein is the
Antitope pANT expression vector system for IgG4 (S241P) heavy and kappa light chain. The
nucleic acid molecule for the heavy or light chain can be operatively linked to regulatory sequences
suttable for expression of the nucleic acid segments in a host cell.
{060105] Table 2. Variable Heavy and Variable Light (Kappa) Chain Sequences of anti-ASC
antibody or antibody fragments thereof of the invention.

Heavy Chain (H} CDRI Amino Acid Seguence TSGMGVS (SEQ ID NO: 6)

Heavy Chain{ H)} CDR1 Nucleic Acid Sequence

ACTAGTGGAATGGGTGTGAGC (SEQ ID NG 9)

Heavy Chain (H) CDR2 Amino Acid Sequence

HIYWDDDKRYNPSLKS (SEQ ID NO: 7)

Heavy Chain (3 CDR2Z Nucleic Acid Sequence

CACATTTATTGGGATGATGATAAGCGCTACAACCCATCTCTGAAGAGC  (SEQ 1D

NO: 10)

Heavy Chain (H) CBR3 Amino Acid Sequence

STPIVANAMDY (SEQ ID NO: 8)

Heavy Chain (H) CDR3 Nucleic Acid Sequence

AGCACCCCCATCGTGGCCAACGCCATGGACTAC (SEQIDNO: 1)

Light (Kappa) (L3 Chain CDR1 Amino Acid Seguence

KASQSVDYDGDSYMN (SEQ 1D NG: 12)

Lisht (Kappa) (L) Chain CDRI1 Nucleic Acid Sequence
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AAGGCCAGCCAGAGTGTTGACTACGACGGCGACAGTTACATGAAT (SEQ ID NO:
15)

Light (Kappa) (L) Chain CDR?2 Amino Acid Sequence
AASNLES (SEQ ID NG: 13)

Lieht (Kappa) (1) Chain CDBR2 Nucleic Acid Seguence
GCCGCATCTAACCTGGAATCC (SEQ ID NO: 16)

Lioht {Kappa) (L)} Chain CDR3 Amino Acid Nequence
QQSNEDPYT (SEQ ID NO: 14)

Lisht (Kanna) {1 Chain CDR3 Nucleic Acid Seguence
CAGCAATCTAATGAGGACCCTTACACT (SEQ ID NO: 17)

Variable Heavyv (VH) I Chain Aming Acid Seqguence
QVTLKESGPGILOPSQTLSLTCSFSGFSLSTSGMGVSWIRGPSGRKGLEWLAHIYWDDD

KRYNPSLKSRLTISKDSSSENQVFLKITSVDTADTATYSCARSTPIVANAMDYWGQGTS
YTVSS (SEQ ID NO: 18)

Yariable Heavy {VH) § Chain Nucleic Acid Seguence
CAGGTCACCTTGAAGGAGTCTGGTCCTGCCATCGTGAAACCCACACAGACCCTCA
CGCTGACCTGCAGCTTCTCTGGGTTCTCACTCAGCACTAGTGGAATGGGTGTGAGC
TGGATCCGTCAGCCCTCAGGAAAGGGCCTGGAGTOGCTTGCACACATTTATTIGGE
ATGATGATAAGCGCTACAACCCATCTCTGAAGAGCAGGCTCACCATCTCCAAGGA
CAGCTCCAAAAACCAGGTGGTCCTTAAAATCACCAGCGTGGACCCTGTGGACACA
GCCACATATTCCTGTGCACGGAGCACCCCCATCGTGOGCCAACGCCATGGACTACT
GGGGCCAAGGAACCAGCGTCACCGTCTCCTCA (SEQ ID NO: 23)

Variable Heavv (VH) 2 Chain Amino Acid Seguence

QVTLKESGPALVEPTOQTLTLTCSFSGFSLSTSGMGVSWIRQPAGKGLEWLAHIYWDD
DKRYNPSLKSRLTISKDSSENOQVVLTMTNMDPVDTATYSCARSTPIVANAMBDYWGQ
GTLVTVSS (SEQ ID NO: 19)

Variable Heavy {VH) 2 Chain Nucleic Acid Sequence

CAGGTCACCTTGAAGGAGTCTOGOGTCCTGCCCTGOTGAAACCCACACAGACCCTCA
CGCTGACCTOCAGCTTCTCTGOUGTTCTCACTCAGCACTAGTGGAATGGGTGTGAGE
TGGATCCGTCAGUCCGUUGGAAAGGGCCTGOGAGTGGCTTGCACACATTTATTGGG
ATGATGATAAGCGCTACAACCCATCTCTGAAGAGCAGGCTCACCATCTCCAAGGA
CAGCTCCAAAAACCAGGTOGGTCCTTACAATGACCAACATGOGACCCTGTGGACACA
GUCACATATTCCTGTGCACGGAGCACCCCCATCOGTGOGCCAACGCCATGGACTACT
GGOGCCAAGGAACCCTGGTICACCGTCTCCTCA (SEQ 1D NO: 24)

Variable Heavv (VH) 3 Chain Amino Acid Seguence
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QVTLKESGPALVKPTOQTLTLTCSFSGFSLSTSGMGVSWIRQPAGKGLEWLAHIYWDD
DEKRYNPSLKSRLTISKDSSKNOQVVETMTNMDPVDTATYYCARSTPIVANAMDYWGQ
GTLVYTVSS (SEQ ID NO: 20)

Variable Heavv {VH) 3 Chain Nucleic Acid Sequence

CAGOGTCACCTTGAAGOAGTCTGOTCCTGCCCTGGTGAAACCCACACAGACCCTCA

COCTGACCTGCAGCTTCTCTGGOTTCTCACTCAGCACTAGTGGAATGOGTOGTGAGC
TGGATCCOTCAGCCCGCCOGGAAAGGGUCCTGGAGTGGCTTOGCACACATTITATTGGO
ATGATGATAAGCGCTACAACCCATCTCTGAAGAGCAGGUTCACCATCTCCAAGGA
CAGCTCCAAAAACCAGGTOGTCCTTACAATGACCAACATGGACCCTOTGGACACA
GCCACATATTACTGTGCACGGAGUCACCCCCATCOGTGOCCAACGCCATGGACTALCT

GGOGCCAAGGAACCCTGOTCACCGTCTCCTCA (SEQ 1D NO: 253

Variable Heavv {(VH) 4 Chain Amino Acid Seguence
QVTLKESGPALVEKPTQTLTLTCTFSGFSLSTSGMGVSWIRQPAGKGLEWLAHIYWDD
DKRYNPSLEKSRLTISKDTSKNOVVLTMINMDPVDTATYYCARSTPIVANAMDYWGQ
GTLVTVSS (SEQ ID NO: 21

Variable Heavy {VH 4 Chain Nucleic Acid Seguence

CAGOGTCACCTTGAAGOAGTCTGOTCCTGCCCTGGTGAAACCCACACAGACCCTCA

COCTGACCTGCACCTTCTCTGGOGTTICTCACTCAGCACTAGTGGAATGGOTGTGAGC
TGGATCCOTCAGCCCGCCOGGAAAGOGGCCTGGAGTGGCTTGCACACATTTATTGGO
ATGATGATAAGCGCTACAACCCATCTCTGAAGAGCAGGUTCACCATCTCCAAGGA
CACCTCCAAAAACCAGGTGGTCCTTACAATCGACCAACATOGACCCTGTGGACACA
GCCACATATTACTGTGCACGGAGUCACCCCCATCOGTGOCCAACGCCATGGACTALCT

GGOGCCAAGGAACCCTGOTCACCGTCTCCTCA (SEQ 1D NO: 26)

Variable Heavy (VH) Chimeric (O Chain Amino Acid Sequence
QVTLKESGPGILOPSQTLSLTCSFSGFSLSTSGMGVSWIRQPSGKGLEWLAHIYWDDD
KRYNPSLKSRLTISKDSSSNOVFLKITSVDTADTATYSCARSTPIVANAMDYWGQGTS
VTVSS (SEQ ID NO: 22)

Variable Heavy {VHD Chimeric {O) Chain Nucleic Acid Sequence

CAGOGTTACTCTGAAAGAGTCTGGUCCTGGGATATTGCAGCCCTCCCAGACCCTCA
GTCTGACTTOTTCTTTCTCTGGOGTTTTCACTGAGCACTTCTGGTATGGGTGTGAGCT
GGATTCOTCAGCCTTCAGGAAAGGGTCTGGAGTGGCTGGCACACATTITACTGGGA
TGATGACAAGCGCTATAACCCATCCCTGAAGAGCCGGCTCACAATCTCCAAGGAT
TCCTCCAGCAACCAGOGTCTTCCTCAAGATCACCAGTGTGOACACTGCAGATACTGE
CACATACTCCTGTGCTCOGAAGTACTCCGATTGTAGCTAATGCTATGGACTACTGGE
GTCAAGGAACCTCAGTCACCGTCTCCTCA (SEQ ID NG: 27)

Variable Kappa Licht (VL) 1 Chain Amino Acid Sequence

DIVLTQSPDSLAVSLGERATINCKASQSVDYDGDSYMNWYQQKPGQPPKLLIYAASN
LESGIPARFSGSGSGTDFTLTISSLQEEDVATYYCQQSNEDPYTFGQGTKLEIK (SEQ ID
NO: 28)
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Variable Kappa Licht (VL) 1 Chain Nucleic Acid Seguence
GACATCGTGCTGACCCAGTCTCCAGACTCCCTGGCTGTOTICTCTGGGCGAGAGGG
CCACCATCAACTGCAAGGCCAGCCAGAGTIGTTGACTACGACGGLCGACAGTTACAT
GAATTGGTACCAGCAGAAACCAGGACAGCCTCCTAAGCTGCTCATTTACGCCGCA
TCTAACCTGGAATCCGGCATCCCTGCCCGATTCAGTOGGCAGCGOGTCTGGGACAG
ATTTCACTCTCACCATCAGCAGCCTGCAGGAGGAAGATGTGGCAACTTATTACTGT
CAGCAATCTAATGAGGACCCTTACACTTTITGGL CAGGOGACCAAGCTGGAGATCA
AA{(SEQ ID NO: 32)

VYariable Kappa Light (VL) 2 Chain Amino Acid Seguence
DIVLTOSPDSLAVSLGERATINCKASQSVDYDGDSYMNWYQOQKPGOPPKLLIYAASN

LESGIPARFSGSGSGTDFTLTISSLOPEDVATYYCQQSNEDPYTFGQGTKLEIK (SEQ ID
NO: 29)

Yariable Kapnpa Light (VL) 2 Chain Nucleic Acid Sequence
GACATCGTGCTGACCCAGTCTCCAGACTCCOCTOGGLTOTGTCTCTGOGUGAGAGGG
CCACCATCAACTGCAAGGCCAGCCAGAGTGTTGACTACGACGGCGACAGTTACAT
GAATTGGTACCAGCAGAAACCAGGACAGCCTCCTAAGCTGCTCATTTACGCCGCA
TCTAACCTGGAATCCGGCATCCCTGCCCGATTCAGTGGCAGCGGGTCTGGGACAG
ATTTCACTCTCACCATCAGCAGCCTGCAGCCTGAAGATGTGGCAACTTATTACTGT
CAGCAATCTAATGAGGACCCTTACACTTTTGGCCAGGLGACCAAGCTGGAGATCA
AA(SEQ ID NO: 33)

VYariable Kappa Light (V1) 3 Chain Amino Acid Seguence

DIVMTQOQSPDSLAVSLGERATINCKASQSVDYDGDSYMNWYQQKPGQOPPKLLIYAASN
LESGIPARFSGSGSGTDFTLTISSLOPEDVATYYCQOSNEDPYTFGOQGTKLEIK (SEQ ID
NO: 30y

Yariable Kappa Light (VL) 3 Chain Nucleic Acid Sequence
GACATCGTGATGACCCAGTCTCCAGACTCCCTGGCTGTGTCTCTGGGCGAGAGGG
CCACCATCAACTGCAAGGCCAGCCAGAGTGTTGACTACGACGGCGACAGTTACAT
GAATTGGTACCAGCAGAAACCAGGACAGCCTCCTAAGCTGCTCATTTACGCCGCA
TCTAACCTGGAATCCGGCATCCCTGCCCGATTCAGTGGCAGCGGGTCTGGGACAG
ATTTCACTCTCACCATCAGCAGCCTGCAGCCTGAAGATGTGGCAACTTATTACTGT
CAGCAATCTAATGAGGACCCTTACACTTTTGGCCAGGLGACCAAGCTGGAGATCA
AA (SEQ ID NO: 34)

Variable Kapna Licht (VL) Chimeric (O Chain Amino Acid Sequence
DIVLTQSPASLAVSLGQORATISCKASQSVDYDGDSYMNWYQOQKPGQPPKLLIYAASN
LESGIPARFSGSGSGTDFTLNIHPVEEEDAATYYCQQSNEDPYTFGGGTKLEIK (SEQ ID
NO: 31

Variable Kappa Licht (VL) Chimerie (O) Chain Nucleic Acid Sequence
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GACATTGTGCTGACCCAATCTCCAGCTTICTTTGGCTGTOTCTCTAGGGCAGAGGGC
CACCATCTCCTGCAAGGCCAGCCAAAGTOTTGATTATGATGGTGATAGTTATATGA
ACTGGTACCAACAGAAACCAGGACAGCCACCCAAACTCCTCATCTATGCTGCATC
CAATCTAGAATCTGGCATCCCAGCCAGGTTTAGTGGCAGTGGOTCTGGGACAGAC
TTCACCCTCAACATCCATCCTOTGGAGGAGGAGGATGCTGCAACCTATTACTGTCA
GCAAAGTAATGOGAGGACCCGTACACGTTCGGAGGGGGGACCAAGCTGGAAATAAA
A (SEQ 1D NO: 35)

{80106] In one embodiment, provided herein 1s a monoclonal antibody or an antibody fragment
thereof that binds specifically ASC, wherein the antibody or the antibody fragment thereof
comprises a heavy chain variable {VH) region and a light or kappa chain variable (VL) region,
wherein the VH region amino acid sequence comprises SEQ ID NO: 18, 19, 20, 21, 22, or an
amino acid sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid
sequence of SEQ ID NG: 18, 19, 20, 21, or 22, Further to this embodiment, provided herein is use
of the monoclonal antibody or antibody fragment thereof in a method for treating inflammation in
a subject. The inflammation can be an innate immune inflammation. The inflammation can be an
inflammasome-related inflammation. The inflammation can be in the lungs and/or the CNS. The
inflammation in the lungs and/or the CNS can be the result of an injury (e.g., traumatic brain injury
(TBD or spinal cord injury (SCI)) or disease, condition or aftliction of the CNS or affecting the
CNS. As provided herein, the disease, condition or affliction of the CNS or atfecting the CNS can
be stroke as well as autoimmune diseases and/or CNS diseases including amyotropic lateral
sclerosis (ALS) Lou Gehng's, multiple sclerosis (MS), immune dysfunction muscular CNS
breakdown, muscular dystrophy (MD), Alzheimer's disease (AD), Parkinson's disease (PD). Use
of the monoclonal antibody or antibody fragment thereof in a method for treating inflammation
can reduce inflamnmation in the CNS and/or lungs of the patient. The reduction can be as compared
to a control {(e.g, untreated patient and/or patient prior to treatment). In one embodiment, the
monoclonal antibody or antibody fragment derived therefrom is used to treat MS by administering
the monoclonal antibody or antibody fragment derived therefrom to a patient suffering from or

suspected of suffering from MS. In some cases, the monoclonal antibody or the antibody fragment

N
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thereof of this embodiment is present in a composition. The composition can be a pharmaceutical
composition as provided herein.

{66107] In one embodiment, provided herein 1s a monoclonal antibody or an antibody fragment
thereof that binds specifically ASC, wherein the antibody or the antibody fragment thereof
comprises a heavy chain variable {VH) region and a light or kappa chain variable (VL) region,
wherein the VL region amino acid sequence comprises SEQ D NO: 28, 29, 30, 31, or an amino
acid sequence that is at feast 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence
of SEG ID NG: 28, 29, 30 or 31. Further to this embodiment, provided herein is use of the
monoclonal antibody or antibody fragment thereof in a method for treating inflammation in a
subject. The inflammation can be an innate immune inflammation. The inflammation can be an
inflammasome-related inflammation. The inflammation can be in the lungs and/or the CNS. The
inflammation in the lungs and/or the CNS can be the result of an injury (e g., traumatic brain injury
(TBD or spinal cord injury (SC1}) or disease, condition or aftliction of the CNS or affecting the
CNS. As provided herein, the disease, condition or affliction of the CNS or atfecting the CNS can
be stroke as well as autoimmune diseases and/or CNS diseases including amyotropic lateral
sclerosis {ALS) Lou Gehnig's, multiple sclerosis (MS), immune dysfunction muscular CNS
breakdown, muscular dystrophy (MD), Alzheimer's disease (AD), Parkinson's disease (PD). Use
of the of the monoclonal antibody or antibody fragment thereof in a method for treating
inflarnmation can reduce inflamnmation in the CNS and/or lungs of the patient. The reduction can
be as compared to a conirol (e.g, untreated patient and/or patient prior to treatment). In one
embodiment, the monoclonal antibody or antibody fragment derived therefrom is used to treat MS
by administering the monoclonal antibody or antibody fragment derived therefrom to a patient
suffering trom or suspected of suffering from MS. In some cases, the monoclonal antibody or the
antibody fragment thereof of this embodiment is present in a composition. The composition can
be a pharmaceutical composition as provided herein.

{60108] In one embodiment, provided herein 1s a monoclonal antibody or an antibody fragment
thereof that binds specifically ASC, wherein the antibody or the antibody fragment thereof

comprises a heavy chain variable (VH) region and a light or kappa chain varnable (VL) region,
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wherein the VH region amino acid sequence comprises SEQ ID NGO 18, 19, 20, 21, 22, or an
amino acid sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid
sequence of SEQ 1D NG 18, 19, 20, 21 or 22; and wherein the VL region amino acid sequence
comprises SEQ ID NO: 28, 29, 30, 31, or an amino acid sequence that is at least 95%, 96%, 97%,
98% or 99% identical to the amino acid sequence of SEQ D NO: 28, 29, 30 or 31. Further to this
embodiment, provided herein is use of the monoclonal antibody or antibody fragment thereof in a
method for treating inflammation in a subject. The inflammation can be an innate immune
inflammation. The inflammation can be an inflammasome-related inflammation. The
inflammation can be in the lungs and/or the CINS. The inflammation in the lungs and/or the CNS
can be the result of an injury (e.g., trauratic brain injury (TBD) or spinal cord injury (SCE) or
disease, condition or affliction of the CNS or affecting the CNS. As provided herein, the disease,
condition or affliction of the CNS or affecting the CNS can be stroke as well as avtoimmune
diseases and/or CINS diseases including amyotropic lateral sclerosis (ALS) Lou Gehrig's, multiple
sclerosis {MS), immune dysfunction muscular CNS breakdown, muscular dystrophy (MD),
Alzheimer's disease (AD), Parkinson's disease (PD). Use of the of the monoclonal antibody or
antibody fragment thereof in a method for treating inflammation can reduce inflammation in the
CNS and/or lungs of the patient. The reduction can be as compared to a control {(e.g., untreated
patient and/or patient prior to treatiment}. In one embodiment, the monoclonal antibody or antibody
fragment derived therefrom is used to treat MS by admunistering the monoclonal antibody or
antibody fragment derived therefrom to a patient suffering from or suspected of suffering from
MS. In some cases, the monoclonal antibody or the antibody fragment thereot of this embodiment
is present in a composition. The composition can be a pharmaceutical composition as provided
herein.

{60109]  In one embodiment, provided herein i1s a monoclonal antibody or an antibody fragment
thereof that binds specifically ASC, wherein the antibody or the antibody fragment thereof
comprises a heavy chain variable (VH) region and a light or kappa chain variable (VL) region,
wherein the VH region amino acid sequence comprises SEQ ID NG: 18, or an amino acid sequence

that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ [D NO:
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18; and wherein the VL region amivno acid sequence comprises SEQ D NO: 28 or an amuno acid
sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ
1D NO: 28. Further to this embodiment, provided herein is use of the monoclonal antibody or
antibody fragment thereof in a method for treating inflammation in a subject. The inflammation
can be an innate immune inflammation. The inflammation can be an inflammasome-related
inflammation. The tnflammation can be tn the lungs and/or the CNS. The inflammation in the
tungs and/or the CNS can be the result of an injury (e.g., traumatic brain injury (TBI) or spinal
cord injury (8C1)) or disease, condition or aftliction of the UNS or affecting the CNS. As provided
herein, the disease, condition or affliction of the CNS or affecting the CNS can be stroke as well
as autoimmune diseases and/or CNS diseases including amyotropic lateral sclerosis (ALS) Lou
Gehrig's, multiple sclerosis (MS), immune dysfunction muscular CNS breakdown, muscular
dystrophy (MD), Alzheimer's disease (AD), Parkinson's disease (PD). Use of the of the
monoclonal antibody or antibody fragment thereof in a method for treating inflammation can
reduce inflammation in the CNS and/or lungs of the patient. The reduction can be as compared to
a control {e.g., untreated patient and/or patient prior to itreatment}. In one embodiment, the
monoclonal antibody or antibody fragment derived therefrom is used to treat MS by administering
the monoclonal antibody or antibody fragment derived therefrom to a patient suffering from or
suspected of suffering from MS. In some cases, the monoclonal antibody or the antibody fragment
thereof of this embodiment is present in a composition. The composition can be a pharmaceutical
composition as provided herein.

{80110] In one embodiment, provided herein 1s a monoclonal antibody or an antibody fragment
thereof that binds specifically ASC, wherein the antibody or the antibody fragment thereof
comprises a heavy chain variable {VH) region and a light or kappa chain variable (VL) region,
wherein the VH region amino acid sequence comprises SEQ 1D NO: 18, or an amino acid sequence
that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ ID NO:
18; and wherein the VL region amino acid sequence comprises SEQ ID NO: 29 or an amino acid
sequence that 1s at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ

D NO: 29. Further to this embodiment, provided herein is use of the monocional antibody or
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antibody fragment thereof in a method for treating inflammation in a subject. The inflammation
can be an innate immune inflammation. The inflammation can be an inflammasome-related
inflammation. The inflammation can be in the lungs and/or the CNS. The inflammation 1o the
lungs and/or the CNS can be the result of an injury {e.g., traumatic brain injury {TBI} or spinal
cord injury (SCI}) or disease, condition or aftliction of the CNS or affecting the CNS. As provided
herein, the disease, condition or affliction of the UNS or affecting the UNS can be stroke as well
as autoimmune diseases and/or CNS diseases including amyotropic lateral sclerosis (ALS) Lou
Gehrig's, multiple sclerosis (MS), immune dysfunction muscular ONS breakdown, muscuiar
dystrophy (MD), Alzheimer's disease {AD), Parkinson's disease (PD). Use of the of the
monoclonal antibody or antibody fragment thercof in a method for treating inflammation can
reduce inflammation in the CNS and/or lungs of the patient. The reduction can be as compared to
a control {e.g., unitreated patient and/or patient prior to treatroent). In one embodiment, the
monoclonal antibody or antibody fragment derived therefrom is used to treat MS by administering
the monoclonal antibody or antibody fragment derived therefrom to a patient suffering from or
suspected of suffering from MS. In some cases, the monoclonal antibody or the antibody fragment
thereof of this embodiment is present in a composition. The composition can be a pharmaceutical
composition as provided herein.

{80111} In one embodiment, provided herein is a monoclonal antibody or an antibody fragment
thereof that binds specifically ASC, wherein the antibody or the antibody fragment thereof
comprises a heavy chain variable (VH) region and a light or kappa chain variable (VL) region,
wherein the VH region amino acid sequence coraprises SEQ ID NO: 18, or an amino acid sequence
that 1s at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ D N
18; and wherein the VL region amino acid sequence comprises SEQ ID NO: 30 or an anuno acid
sequence that is at teast 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ
1D NO: 30. Further to this embodiment, provided herein is use of the monoclonal antibody or
antibody fragment thereof in a method for treating inflammation in a subject. The inflammation
can be an innate immune inflammation. The inflammation can be an inflammasome-related

inflarnmation. The inflammation can be in the lungs and/or the CNS. The inflaromation in the
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fungs and/or the CNS can be the result of an injury {(e.g., traumatic brain injury (TBI) or spinal
cord injury {SCI)) or disease, condition or affliction of the CNS or affecting the CNS. As provided
herein, the disease, condition or affliction of the CNS or affecting the CNS can be stroke as well
as autoimmune diseases and/or CNS diseases including amyotropic lateral sclerosis (ALS) Lou
Gehrig's, multiple sclerosis (MS), immune dysfunction muscular CNS breakdown, muscular
dystrophy (MD), Alzheimer's disease (AD), Parkinson's disease (PD}) Use of the of the
monoclonal antibody or antibody fragment thereof in a method for treating inflammation can
reduce inflammation in the CNS and/or lungs of the patient. The reduction can be as compared to
a control {e.g., untreated patient and/or patient prior to treatment) In one embodiment, the
monoclonal antibody or antibody fragment derived therefrom is used to treat MS by administering
the monoclonal antibody or antibody tragment derived therefrom to a patient suffering from or
suspected of suffering from MS. Tn some cases, the monoclonal antibody or the antibody fragment
thereof of this embodiment is present in a composition. The composition can be a pharmaceutical
composition as provided herein.

{60112] In one embodiment, provided herein is a monoclonal antibody or an antibody fragment
thereof that binds specifically ASC, wherein the antibody or the antibody fragment thereof
comprises a heavy chain variable (VH) region and a light or kappa chain variable (VL) region,
wherein the VH region amino acid sequence comprises SEQ ID NG: 18, or an amino acid sequence
that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ [D NO:
18; and wherein the VL region amino acid sequence comprises SEQ [D NO: 31 or an amino acid
sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ
ID NG: 31. Further to this embodiment, provided herein is use of the monoclonal antibody or
antibody fragment thereof in a method for treating inflammation in a subject. The inflammation
can be an innate tmmune inflammation. The inflammation can be an inflammasome-related
inflammation. The inflammation can be in the lungs and/or the CNS. The inflammation in the
tungs and/or the CNS can be the result of an injury {e.g., traumatic brain injury {TBI) or spinal
cord injury (S8CI)) or disease, condition or aftliction of the CNS or affecting the CNS. As provided

herein, the disease, condition or affliction of the UNS or atfecting the CNS can be stroke as well
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as autoimmune diseases and/or CNS diseases including amyotropic lateral sclerosis (ALS) Lou
Gehrig's, multiple sclerosis (MS), immune dysfunction muscular CNS breakdown, muscular
dystrophy (MD), Alzheimer's disease (AD), Parkinson's disease (PD). Use of the of the
monoclonal antibody or antibody fragment thereof in a method for treating inflammation can
reduce inflammation in the CNS and/or lungs of the patient. The reduction can be as compared to
a control {e.g., untreated patient and/or patient prior to itreatment}. In one embodiment, the
monoclonal antibody or antibody fragment derived therefrom is used to treat MS by administering
the monoclonal antibody or antibody fragment derived therefrom to a patient suffering from or
suspected of suffering from MS. In some cases, the monoclonal antibody or the antibody fragment
thereof of this embodiment is present in a composition. The composition can be a pharmaceutical
composition as provided herein.

{80113] In one embodiment, provided herein 1s a monoclonal antibody or an antibody fragment
thereof that binds specifically ASC, wherein the antibody or the antibody fragment thereof
comprises a heavy chain variable {VH) region and a light or kappa chain variable (VL) region,
wherein the VH region amino acid sequence comprises SEQ 1D NO: 19, or an amino acid sequence
that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ ID NO:
19; and wherein the VL region amino acid sequence comprises SEQ ID NO: 28 or an amino acid
sequence that 1s at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ
D NO: 28 Further to this embodiment, provided herein is use of the monocional antibody or
antibody fragment thereof in a method for treating inflammation in a subject. The inflammation
can be an nnate immune inflammation. The inflammation can be an inflammasome-related
inflammation. The inflammation can be in the lungs and/or the CNS. The inflammation 1n the
fungs and/or the CNS can be the result of an injury {(e.g., traumatic brain injury {TBI) or spinal
cord injury (SCI}) or disease, condition or affliction of the CNS or affecting the CNS. As provided
herein, the disease, condition or aftliction of the NS or affecting the CNS can be stroke as well
as autoimmune diseases and/or NS diseases including amyotropic lateral sclerosis (ALS) Lou
Gehrig's, multiple sclerosis (MS), immune dysfunction muscular CNS breakdown, muscular

dystrophy (MD), Alzheimer's disease (AD), Parkinson's disease (PD). Use of the of the
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monoclonal antibody or antibody fragment thercof in a method for treating inflammation can
reduce inflammation in the CNS and/or lungs of the patient. The reduction can be as compared to
a control {e.g., unitreated patient and/or patient prior to treatroent). In one embodiment, the
monoclonal antibody or antibody fragment derived therefrom is used to treat MS by administering
the monoclonal antibody or antibody fragment derived therefrom to a patient suffering from or
suspected of suffering from MS. In some cases, the monoclonal antibody or the antibody fragment
thereof of this embodiment is present in a composition. The composition can be a pharmaceutical
composition as provided herein.

i860114] In one embodiment, provided herein is a monoclonal antibody or an antibody fragment
thereof that binds specifically ASC, wherein the antibody or the antibody fragment thereof
comprises a heavy chain variable (VH) region and a light or kappa chain variable (VL) region,
wherein the VH region amino acid sequence coraprises SEQ ID NGO: 19, or an amino acid sequence
that 1s at least 95%, 906%, 97%, 98% or 99% identical to the amino acid sequence of SEQ ID NO:
19; and wherein the VL region amino acid sequence comprises SEQ ID NO: 29 or an anmuno acid
sequence that is at teast 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ
1D NO: 29. Further to this embodiment, provided herein is use of the monoclonal antibody or
antibody fragment thereof tn a method for treating inflammation tn a subject. The inflammation
can be an innate immune inflammation. The inflammation can be an inflammasome-related
inflarnmation. The inflammation can be in the lungs and/or the CNS. The inflaromation in the
fungs and/or the CNS can be the result of an injury (e.g, traumatic brain injury (TBI} or spinal
cord injury (SCI)) or disease, condition or affliction of the NS or affecting the CNS. As provided
herein, the disease, condition or affliction of the CNS or affecting the CNS can be stroke as well
as autoimmune diseases and/or CNS diseases including amyotropic lateral sclerosis (ALS) Loy
Gehrig's, multiple sclerosis (MS), immune dysfunction muscular CNS breakdown, muscular
dystrophy (MD), Alzheimer's disease (AD), Parkinson's disease (PD). Use of the of the
monocional antibody or antibody fragment thereof in a method for treating inflammation can
reduce inflammation in the CNS and/or lungs of the patient. The reduction can be as compared to

a control {e.g., untreated patient and/or patient prior to treatment). o one embodiment, the
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monoclonal antibody or antibody fragment derived therefrom is used to treat MS by administering
the monoclonal antibody or antibody tragment derived therefrom to a patient suffering from or
suspected of suffering from MS. Tn some cases, the roonoclonal antibody or the antibody fragment
thereof of this embodiment is present in a composition. The composition can be a pharmaceutical
composition as provided herein.

{60115] In one embodiment, provided herein is a monoclonal antibody or an antibody fragment
thereof that binds specifically ASC, wherein the antibody or the antibody fragment thereof
comprises a heavy chain variable (VH) region and a light or kappa chain variable (VL) region,
wherein the VH region amino acid sequence comprises SEQ ID NG: 19, or an amino acid sequence
that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ [D NO:
19; and wherein the VL region amino acid sequence comprises SEQ [D NO: 30 or an amino acid
sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ
1D NO: 30. In some cases, a monoclonal antibody or an antibody fragment derived therefrom
comprising a VH region amino acid sequence comprising SEQ 1D NO: 19 and a VL region amino
actd sequence comprising SEQ 1D NO: 30 can be referred to as IC 100. Further to this embodiment,
provided herein is use of the monoclonal antibody or antibody fragment thereof in a method for
treating inflammation in a subject. The inflammation can be an innate immune inflammation. The
inflammation can be an inflammasome-related inflammation. The inflammation can be in the lungs
and/or the CNS. The inflammation in the lungs and/or the CNS can be the result of an injury (e.g.,
traumatic brain injury (IBI) or spinal cord injury (SCI)) or disease, condition or affliction of the
CNS or affecting the CNS. As provided herein, the disease, condition or affliction of the CNS or
affecting the CNS can be stroke as well as autoimmune diseases and/or CNS diseases including
amyotropic lateral sclerosis (ALS) Lou Gehrig's, multiple sclerosis (MS), immune dysfunction
muscular CNS breakdown, muscular dystrophy (MD), Alzheimer's disease (AD), Parkinson's
disease (PD). Use of the of the monoclonal antibody or antibody fragment thereof in a method for
treating inflammation can reduce inflammation 1o the CNS and/or lungs of the patient. The
reduction can be as compared to a control (e.g, untreated patient and/or patient prior to treatment).

In one embodiment, the monoclonal antibody or antibody fragment derived therefrom is used to

~1

I



WO 2020/010273 PCT/US2019/040635

treat MS by administering the monoclonal antibody or antibody fragment detived therefrom to a
patient suffering from or suspected of suffering from MS. In some cases, the monoclonal antibody
or the antibody fragment thereof of this embodiment is present in a composition. The composition
can be a pharmaceutical composition as provided herein.

{00116]  In one embodiment, provided herein 1s a monoclonal antibody or an antibody fragment
thereof that binds specifically ASC, wherein the antibody or the antibody fragment thereof
comprises a heavy chain variable (VH) region and a light or kappa chain variable (VL) region,
wherein the VH region amino acid sequence comprises SEQ ID NG: 19, or an amino acid sequence
that 1s at least 95%, 906%, 97%, 98% or 99% identical to the amino acid sequence of SEQ ID NO:
19; and wherein the VL region amivno acid sequence comprises SEQ D NO: 31 or an amuno acid
sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ
1D NO: 31. Further to this embodiment, provided herein is use of the monoclonal antibody or
antibody fragment thereof in a method for treating inflammation in a subject. The inflammation
can be an innate immune inflammation. The inflammation can be an inflammasome-related
inflammation. The tnflammation can be tn the lungs and/or the CNS. The inflammation in the
tungs and/or the CNS can be the result of an injury (e.g., traumatic brain injury (TBI) or spinal
cord injury (8C1)) or disease, condition or aftliction of the UNS or affecting the CNS. As provided
herein, the disease, condition or affliction of the CNS or affecting the CNS can be stroke as well
as autoimmune diseases and/or CNS diseases including amyotropic lateral sclerosis (ALS) Lou
Gehrig's, multiple sclerosis (MS), immune dysfunction muscular CNS breakdown, muscular
dystrophy (MD), Alzheimer's disease (AD), Parkinson's disease (PD). Use of the of the
monocional antibody or antibody fragment thereof in a method for treating inflammation can
reduce inflammation in the CNS and/or lungs of the patient. The reduction can be as compared to
a control {e.g., untreated patient and/or patient prior to itreatment}. In one embodiment, the
monoclonal antibody or antibody fragment derived therefrom is used to treat MS by administering
the monoclonal antibody or antibody fragment derived therefrom to a patient suffering from or

suspected of suffering from MS. In some cases, the monoclonal antibody or the antibody fragment
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thereof of this embodiment is present in a composition. The composition can be a pharmaceutical
composition as provided herein.

{60117] In one embodiment, provided herein 1s a monoclonal antibody or an antibody fragment
thereof that binds specifically ASC, wherein the antibody or the antibody fragment thereof
comprises a heavy chain variable {VH) region and a light or kappa chain variable (VL) region,
wherein the VH region amino acid sequence comprises SEQ 1D NO: 20, or an amino acid sequence
that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ ID NO:
20; and wherein the VL region amino acid sequence comprises SEQ ID NO: 28 or an amino acid
sequence that 1s at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ
D NO: 28 Further to this embodiment, provided herein is use of the monocional antibody or
antibody fragment thereof in a method for treating inflammation in a subject. The inflammation
can be an nnate immune inflammation. The inflammation can be an inflammasome-related
inflammation. The inflammation can be in the lungs and/or the CNS. The inflammation in the
fungs and/or the CNS can be the result of an injury {(e.g., traumatic brain injury {TBI) or spinal
cord injury (SCI}) or disease, condition or affliction of the CNS or affecting the CNS. As provided
herein, the disease, condition or aftliction of the NS or affecting the CNS can be stroke as well
as autoimmune diseases and/or CNS diseases including amyotropic lateral sclerosis (ALS) Lou
Gehrig's, multiple sclerosis (MS), immune dysfunction muscular CNS breakdown, muscular
dystrophy (MD), Alzheimer's disease (AD), Parkinson's disease (PD). Use of the of the
monoclonal antibody or antibody fragment thereof in a method for treating inflammation can
reduce inflammation in the CNS and/or lungs of the patient. The reduction can be as compared to
a control {e.g., untreated patient and/or patient prior to treatment). In one embodiment, the
monoclonal antibody or antibody fragment derived therefrom is used to treat MS by administering
the monoclonal antibody or antibody fragment derived therefrom to a patient suffering from or
suspected of sutfering from MS. In some cases, the monoclonal antibody or the antibody fragment
thereof of this embodiment is present in a composition. The composition can be a pharmaceutical

composition as provided herein.
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[060118] In one embodiment, provided herein 1s a monoclonal antibody or an antibody fragment
thereot that binds specifically ASC, wherein the antibody or the antibody fragment thereof
comprises a heavy chain variable (VH) region and a light or kappa chain variable (VL) region,
wherein the VH region amino acid sequence comprises SEQ ID NG: 20, or an amino acid sequence
that 1s at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ ID NO:
20; and wherein the VL region amino acid sequence comprises SEQ D NO: 29 or an amino acid
sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ
1D NG: 29. Further to this embodiment, provided herein is use of the monoclonal antibody or
antibody fragment thereof in a method for treating inflammation in a subject. The inflammation
can be an innate immune inflammation. The inflammation can be an inflammasome-related
inflammation. The inflammation can be in the lungs and/or the CNS. The inflammation in the
tungs and/or the CNS can be the result of an injury {e.g., traumatic brain injury {TBI) or spinal
cord injury (S8CI)) or disease, condition or aftliction of the CNS or affecting the CNS. As provided
herein, the disease, condition or affliction of the CNS or affecting the CNS can be stroke as well
as autoimmune diseases and/or CNS diseases including amyotropic lateral sclerosis (ALS) Lou
Gehrig's, multiple sclerosis (MS), immune dystunction muscular CNS breakdown, muscular
dystrophy (MD}, Alzheimer's disease (AD), Parkinson's disease (PD). Use of the of the
monoclonal antibody or antibody fragment thereof in a method for treating inflammation can
reduce inflammation in the CNS and/or lungs of the patient. The reduction can be as compared to
a control (e.g., untreated patient and/or patient prior to treatment). In one embodiment, the
monocional antibody or antibody fragment derived therefrom 15 used to treat MS by administering
the monoclonal antibody or antibody fragment derived therefrom to a patient suffering from or
suspected of suffering from MS. In some cases, the monoclonal antibody or the antibody fragment
thereof of this embodiment is present in a composition. The composition can be a pharmaceutical
composition as provided herein.

{60119] In one embodiment, provided herein 1s a monoclonal antibody or an antibody fragment
thereof that binds specifically ASC, wherein the antibody or the antibody fragment thereof

comprises a heavy chain variable (VH) region and a light or kappa chain varnable (VL) region,
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wherein the VH region amino acid sequence comprises SEQ ID NO: 20, or an anuno acid sequence
that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ 1D NO:
20; and wherein the VL region amino acid sequence comprises SEQ ID NO: 30 or an amino acid
sequence that 1s at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ
D NO: 30. Further to this embodiment, provided herein is use of the monoclonal antibody or
antibody fragment thereof in a method for treating inflammation in a subject. The inflammation
can be an innate immune inflammation. The inflammation can be an inflammasome-related
inflammation. The inflammation can be in the lungs and/or the CNS. The inflammation in the
lungs and/or the CNS can be the result of an injury {e.g., traumatic brain injury {TBI} or spinal
cord tnjury (SCI)) or disease, condition or affliction of the CNS or atfecting the CNS. As provided
herein, the disease, condition or affliction of the UNS or affecting the CNS can be stroke as well
as autoimmune diseases and/or NS diseases including amyotropic lateral sclerosis (ALS) Lou
Gehrig's, multiple sclerosis (MS), immune dysfunction muscular CNS breakdown, muscular
dystrophy (MD), Alzheimer's disease {AD), Parkinson's disease (PD). Use of the of the
monoclonal antibody or antibody fragment thereof in a method for treating inflammation can
reduce inflammation in the CNS and/or lungs of the patient. The reduction can be as compared to
a control {e.g., untreated patient and/or patient prior to treatment). In one embodiment, the
monoclonal antibody or antibody fragment derived therefrom is used to treat MS by administering
the monoclonal antibody or antibody fragment derived therefrom to a patient suffering from or
suspected of suffering from MS. In some cases, the monoclonal antibody or the antibody fragment
thereof of this embodiment is present in a composition. The composition can be a pharmaceutical
composition as provided herein.

{00120] In one embodiment, provided herein is a monoclonal antibody or an antibody fragment
thereof that binds specifically ASC, wherein the antibody or the antibody fragment thereof
comprises a heavy chain variable (VH) region and a light or kappa chain variable (VL) region,
wherein the VH region amino acid sequence coraprises SEQ ID NO: 20, or an amino acid sequence
that 1s at least 95%, 906%, 97%, 98% or 99% identical to the amino acid sequence of SEQ ID NO:

20; and wherein the VL region amino acid sequence coraprises SEQ D NO: 31 or an amino acid
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sequence that 1s at teast 95%, 96%, 97%, 98% or 99% 1dentical to the amino acid sequence of SEQ
{2 NO: 31. Further to this embodiment, provided herein is use of the monocional antibody or
antibody fragment thereof in a method for treating inflammation in a subject. The inflammation
can be an innate immune inflammation. The inflammation can be an inflammasome-related
inflammmation. The inflammation can be in the lungs and/or the CNS. The inflammation in the
fungs and/or the CNS can be the result of an injury {(e.g., traumatic brain injury (TBI} or spinal
cord injury (SCI)) or disease, condition or affliction of the CNS or affecting the CNS. As provided
herein, the disease, condition or affliction of the CNS or affecting the CNS can be stroke as well
as autoimmune diseases and/or CNS diseases including amyotropic lateral sclerosis (ALS) Lou
Gehrig's, multiple sclerosis (MS), immune dysfunction muscular CNS breakdown, muscular
dystrophy (MD), Alzheimer's disease (AD), Parkinson's disease (PD). Use of the of the
monocional antibody or antibody fragment thereof in a method for treating inflammation can
reduce inflammation in the CNS and/or lungs of the patient. The reduction can be as compared to
a control {e.g., untreated patient and/or patient prior to treatment) In one embodiment, the
monocclonal antibody or antibody fragment derived therefrom is used to treat MS by administering
the monoclonal antibody or antibody fragment derived therefrom to a patient suffering from or
suspected of suffering from MS. In some cases, the monoclonal antibody or the antibody fragment
thereof of this embodiment is present in a composition. The composition can be a pharmaceutical
composition as provided herein.

{060121] In one embodiment, provided herein is a monoclonal antibody or an antibody fragment
thereof that binds specifically ASC, wherein the antibody or the antibody fragment thereof
comprises a heavy chain variable (VH) region and a light or kappa chain variable (VL) region,
wherein the VH region amino acid sequence comprises SEQ ID NG: 21, or an amino acid sequence
that is at least 95%, 96%, 97%, 98% or 99% tdentical to the amino acid sequence of SEQ 1D NO:
21; and wherein the VL region amino acid sequence comprises SEQ D NO: 28 or an amino acid
sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ
1D NO: 28. Further to this embodiment, provided herein is use of the monocional antibody or

antibody fragment thereof in a method for treating inflammation in a subject. The inflammation
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can be an innate immune inflammation. The inflammation can be an inflammasome-related
inflammation. The inflammation can be in the lungs and/or the CNS. The inflammation in the
tungs and/or the CNS can be the result of an injury {e.g., traumatic brain injury {TBI) or spinal
cord injury (S8CI)) or disease, condition or aftliction of the CNS or affecting the CNS. As provided
herein, the disease, condition or affliction of the CNS or affecting the CNS can be stroke as well
as autoimmune diseases and/or CNS diseases including amyotropic lateral sclerosis (ALS) Lou
Gehrig's, multiple sclerosis (MS), immune dystunction muscular CNS breakdown, muscular
dystrophy (MD}, Alzheimer's disease (AD), Parkinson's disease (PD). Use of the of the
monoclonal antibody or antibody fragment thereof in a method for treating inflammation can
reduce inflammation in the CNS and/or lungs of the patient. The reduction can be as compared to
a control (e.g., untreated patient and/or patient prior to treatment). In one embodiment, the
monocional antibody or antibody fragment derived therefrom 15 used to treat MS by administering
the monoclonal antibody or antibody fragment derived therefrom to a patient suffering from or
suspected of suffering from MS. In some cases, the monoclonal antibody or the antibody fragment
thereof of this embodiment is present in a composition. The composition can be a pharmaceutical
composition as provided herein.

{00122] In one embodiment, provided herein is a monoclonal antibody or an antibody fragment
thereof that binds specifically ASC, wherein the antibody or the antibody fragment thereof
comprises a heavy chain variable (VH) region and a light or kappa chain variable (VL) region,
wherein the VH region amino acid sequence comprises SEQ ID NO: 21, or an amino acid sequence
that 1s at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ 1D NO:
21; and wherein the VL region amino acid sequence comprises SEQ ID NO: 29 or an amino acid
sequence that 1s at least 95%, 96%, 97%, 98% or 99% 1dentical to the amino acid sequence of SEQ
1 NO: 29. Further to this embodiment, provided herein is use of the monocional antibody or
antibody fragment thereof in a method for treating inflammation in a subject. The inflammation
can be an nnate immune inflammation. The inflammation can be an inflammasome-related
inflammation. The inflammation can be in the lungs and/or the CNS. The inflammation in the

fungs and/or the CNS can be the result of an injury {(e.g., traumatic brain injury (TBI) or spinal
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cord tnjury (SCI)) or disease, condition or affliction of the CNS or atfecting the CNS. As provided
herein, the disease, condition or affliction of the UNS or affecting the CNS can be stroke as well
as autoimmune diseases and/or NS diseases including amyotropic lateral sclerosis (ALS) Lou
Gehrig's, multiple sclerosis (MS), immune dysfunction muscular CNS breakdown, muscular
dystrophy (MD), Alzheimer's disease {AD), Parkinson's disease (PD). Use of the of the
monoclonal antibody or antibody fragment thereof in a method for treating inflammation can
reduce inflammation in the CNS and/or lungs of the patient. The reduction can be as compared to
a control {e.g., untreated patient and/or patient prior to treatment). In one embodiment, the
monoclonal antibody or antibody fragment derived therefrom is used to treat MS by administering
the monoclonal antibody or antibody fragment derived therefrom to a patient suffering from or
suspected of suffering from MS. In some cases, the monoclonal antibody or the antibody fragment
thereof of this embodiment is present in a composition. The composition can be a pharmaceutical
composition as provided herein.

{00123] In one embodiment, provided herein is a monoclonal antibody or an antibody fragment
thereof that binds specifically ASC, wherein the antibody or the antibody fragment thereof
comprises a heavy chain variable (VH) region and a light or kappa chain variable (VL) region,
wherein the VH region amino acid sequence comprises SEQ ID NG: 21, or an amino acid sequence
that 1s at least 95%, 906%, 97%, 98% or 99% identical to the amino acid sequence of SEQ ID NO:
21; and wherein the VL region amino acid sequence coraprises SEQ D NO: 30 or an amino acid
sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ
1D NO: 30. Further to this embodiment, provided herein is use of the monoclonal antibody or
antibody fragment thereof tn a method for treating inflammation tn a subject. The inflammation
can be an innate immune inflammation. The inflammation can be an inflammasome-related
inflammation. The tnflammation can be tn the lungs and/or the CNS. The inflammation in the
tungs and/or the CNS can be the result of an injury (e.g., traumatic brain injury (TBI) or spinal
cord injury (SCI)) or disease, condition or affliction of the NS or affecting the CNS. As provided
herein, the disease, condition or affliction of the CNS or affecting the CNS can be stroke as well

as autoimmune diseases and/or CNS diseases including amyotropic lateral sclerosis (ALS) Lou
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Gehrig's, multiple sclerosis (MS), immune dysfunction muscular CNS breakdown, muscular
dystrophy (MD), Alzheimer's disease (AD), Parkinson's disease (PD). Use of the of the
monocional antibody or antibody fragment thereof in a method for treating inflammation can
reduce inflammation in the CNS and/or lungs of the patient. The reduction can be as compared to
a control {e.g., untreated patient and/or patient prior to treatment) In one embodiment, the
monocclonal antibody or antibody fragment derived therefrom is used to treat MS by administering
the monoclonal antibody or antibody fragment derived therefrom to a patient suffering from or
suspected of suffering from MS. In some cases, the monoclonal antibody or the antibody fragment
thereof of this embodiment is present in a composition. The composition can be a pharmaceutical
composition as provided herein.

{060124] In one embodiment, provided herein is a monoclonal antibody or an antibody fragment
thereof that binds specifically ASC, wherein the antibody or the antibody fragment thereof
comprises a heavy chain variable {(VH) region and a light or kappa chain variable (VL) region,
wherein the VH region amino acid sequence comprises SEQ ID NG: 21, or an amino acid sequence
that is at least 95%, 96%, 97%, 98% or 99% tdentical to the amino acid sequence of SEQ 1D NO:
21; and wherein the VL region amino acid sequence comprises SEQ ID NO: 31 or an amino acid
sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ
1D NO: 31. Further to this embodiment, provided herein is use of the monocional antibody or
antibody fragment thereof in a method for treating inflammation in a subject. The inflammation
can be an innate immune inflammation. The inflammation can be an inflammasome-related
inflammation. The inflammation can be in the lungs and/or the CNS. The inflammation 1o the
lungs and/or the CNS can be the result of an injury {e.g., traumatic brain injury (TBI) or spinal
cord injury (SCI}) or disease, condition or aftliction of the CNS or affecting the CNS. As provided
herein, the disease, condition or affliction of the UNS or affecting the UNS can be stroke as well
as autoimmune diseases and/or CNS diseases including amyotropic lateral sclerosis (ALS) Lou
Gehrig's, multiple sclerosis (MS), immune dysfunction muscular CNS breakdown, muscular
dystrophy (MD), Alzheimer's disease {AD), Parkinson's disease (PD). Use of the of the

monoclonal antibody or antibody fragment thercof in a method for treating inflammation can
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reduce inflammation in the CNS and/or lungs of the patient. The reduction can be as compared to
a control (e.g., untreated patient and/or patient prior to treatment). In one embodiment, the
monocional antibody or antibody fragment derived therefrom 15 used to treat MS by administering
the monoclonal antibody or antibody fragment derived therefrom to a patient suffering from or
suspected of suffering from MS. In some cases, the monoclonal antibody or the antibody fragment
thereof of this embodiment is present in a composition. The composition can be a pharmaceutical
composition as provided herein.

{00125] In one embodiment, provided herein is a monoclonal antibody or an antibody fragment
thereof that binds specifically ASC, wherein the antibody or the antibody fragment thereof
comprises a heavy chain variable (VH) region and a light or kappa chain variable (VL) region,
wherein the VH region amino acid sequence comprises SEQ ID NG: 22, or an amino acid sequence
that 1s at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ 1D NO:
22; and wherein the VL region amino acid sequence comprises SEQ ID NO: 28 or an amino acid
sequence that 1s at least 95%, 96%, 97%, 98% or 99% 1dentical to the amino acid sequence of SEQ
1 NO: 28, Further to this embodiment, provided herein is use of the monocional antibody or
antibody fragment thereof in a method for treating inflammation in a subject. The inflammation
can be an innate immune tnflammation. The inflammation can be an inflammasome-related
inflammation. The inflammation can be in the lungs and/or the CNS. The inflammation in the
fungs and/or the CNS can be the result of an injury {(e.g., traumatic brain injury (TBI) or spinal
cord injury {SCI)) or disease, condition or affliction of the CNS or affecting the CNS. As provided
herein, the disease, condition or affliction of the CNS or affecting the CNS can be stroke as well
as autoimmune diseases and/or CNS diseases including amyotropic lateral sclerosis (ALS) Lou
Gehrig's, multiple sclerosis (MS), immune dysfunction muscular CNS breakdown, muscular
dystrophy (MD), Alzheimer's disease (AD), Parkinson's disease (PD}) Use of the of the
monoclonal antibody or antibody fragment thereof in a method for treating inflammation can
reduce inflammation in the CNS and/or lungs of the patient. The reduction can be as compared to
a control {e.g., untreated patient and/or patient prior to treatment) In one embodiment, the

monoclonal antibody or antibody fragment derived therefrom is used to treat MS by administering
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the monoclonal antibody or antibody fragment derived therefrom to a patient suffering from or
suspected of suffering from MS. In some cases, the monoclonal antibody or the antibody fragment
thereof of this embodiment is present in a composition. The composition can be a pharmaceutical
composition as provided herein.

{00126] In one embodiment, provided herein 1s a monoclonal antibody or an antibody fragment
thereof that binds specifically ASC, wherein the antibody or the antibody fragment thereof
comprises a heavy chain variable (VH) region and a light or kappa chain variable (VL) region,
wherein the VH region amino acid sequence comprises SEQ ID NG: 22, or an amino acid sequence
that 1s at least 95%, 906%, 97%, 98% or 99% identical to the amino acid sequence of SEQ ID NO:
22; and wherein the VL region amino acid sequence coraprises SEQ D NO: 29 or an amino acid
sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ
1D NO: 29. Further to this embodiment, provided herein is use of the monoclonal antibody or
antibody fragment thereof in a method for treating inflammation in a subject. The inflammation
can be an innate immune inflammation. The inflammation can be an inflammasome-related
inflammation. The tnflammation can be tn the lungs and/or the CNS. The inflammation in the
tungs and/or the CNS can be the result of an injury (e.g., traumatic brain injury (TBI) or spinal
cord injury (8C1)) or disease, condition or aftliction of the UNS or affecting the CNS. As provided
herein, the disease, condition or affliction of the CNS or affecting the CNS can be stroke as well
as autoimmune diseases and/or CNS diseases including amyotropic lateral sclerosis (ALS) Lou
Gehrig's, multiple sclerosis (MS), immune dysfunction muscular CNS breakdown, muscular
dystrophy (MD), Alzheimer's disease (AD), Parkinson's disease (PD). Use of the of the
monocional antibody or antibody fragment thereof in a method for treating inflammation can
reduce inflammation in the CNS and/or lungs of the patient. The reduction can be as compared to
a control {e.g., untreated patient and/or patient prior to itreatment}. In one embodiment, the
monoclonal antibody or antibody fragment derived therefrom is used to treat MS by administering
the monoclonal antibody or antibody fragment derived therefrom to a patient suffering from or

suspected of suffering from MS. In some cases, the monoclonal antibody or the antibody fragment
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thereof of this embodiment is present in a composition. The composition can be a pharmaceutical
composition as provided herein.

{60127] Inone embodiment, provided herein i1s a monoclonal antibody or an antibody fragment
thereof that binds specifically ASC, wherein the antibody or the antibody fragment thereof
comprises a heavy chain variable {VH) region and a light or kappa chain variable (VL) region,
wherein the VH region amino acid sequence comprises SEQ 1D NO: 22, or an amino acid sequence
that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ ID NO:
22; and wherein the VL region amino acid sequence comprises SEQ ID NO: 30 or an amino acid
sequence that 1s at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ
D NO: 30. Further to this embodiment, provided herein is use of the monocional antibody or
antibody fragment thereof in a method for treating inflammation in a subject. The inflammation
can be an nnate immune inflammation. The inflammation can be an inflammasome-related
inflammation. The inflammation can be in the lungs and/or the CNS. The inflammation in the
fungs and/or the CNS can be the result of an injury {(e.g., traumatic brain injury {TBI) or spinal
cord injury (SCI}) or disease, condition or affliction of the CNS or affecting the CNS. As provided
herein, the disease, condition or aftliction of the NS or affecting the CNS can be stroke as well
as autoimmune diseases and/or CNS diseases including amyotropic lateral sclerosis (ALS) Lou
Gehrig's, multiple sclerosis (MS), immune dysfunction muscular CNS breakdown, muscular
dystrophy (MD), Alzheimer's disease (AD), Parkinson's disease (PD). Use of the of the
monoclonal antibody or antibody fragment thereof in a method for treating inflammation can
reduce inflammation in the CNS and/or lungs of the patient. The reduction can be as compared to
a control {e.g., untreated patient and/or patient prior to treatment). In one embodiment, the
monoclonal antibody or antibody fragment derived therefrom is used to treat MS by administering
the monoclonal antibody or antibody fragment derived therefrom to a patient suffering from or
suspected of sutfering from MS. In some cases, the monoclonal antibody or the antibody fragment
thereof of this embodiment is present in a composition. The composition can be a pharmaceutical

composition as provided herein.
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[60128] In one embodiment, provided herein 1s a monoclonal antibody or an antibody fragment
thereot that binds specifically ASC, wherein the antibody or the antibody fragment thereof
comprises a heavy chain variable (VH) region and a light or kappa chain variable (VL) region,
wherein the VH region amino acid sequence comprises SEQ ID NG: 22, or an amino acid sequence
that 1s at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ ID NO:
22 and wherein the VL region amino acid sequence comprises SEQ D NO: 31 or an amino acid
sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of SEQ
ID NG: 31. Further to this embodiment, provided herein is use of the monoclonal antibody or
antibody fragment thereof in a method for treating inflammation in a subject. The inflammation
can be an innate immune inflammation. The inflammation can be an inflammasome-related
inflammation. In one embodiment, the monoclonal antibodies or antibody fragments thereof
provided herein can be used in a method for reducing inflammation in a mammal as described o
US 8,685,400, the contents of which are herein incorporated by reference in their entirety. The
inflarnmation can be in the lungs and/or the CNS. The inflammation in the lungs and/or the CNS
can be the result of an injury {e.g., traumatic brain injury (TBD or spinal cord injury (SCEH) or
disease, condition or affliction of the CNS or affecting the CNS. As provided herein, the disease,
condition or affliction of the UNS or affecting the CNS can be stroke as well as autoimmune
diseases and/or CINS diseases including amyotropic lateral sclerosis (ALS) Lou Gehrig's, multiple
sclerosts (MS), 1mmune dystunction muscular CNS breakdown, muscular dystrophy (MD),
Alzheimer's disease (AD), Parkinson's disease (PD). Use of the of the monoclonal antibody or
antibody fragment thereof in a method for treating inflarnmation can reduce wflammation in the
CNS and/or lungs of the patient. The reduction can be as compared to a control {(e.g., untreated
patient and/or patient prior to treatment). In one embodiment, the monoclonal antibody or antibody
fragment derived therefrom s used to treat MS by administering the monoclonal antibody or
antibody fragment derived therefrom to a patient suffering from or suspected of suffering from
MS. In some cases, the monoclonal antibody or the antibody fragment thereot of this embodiment
is present in a composition. The composition can be a pharmaceutical composition as provided

herein.
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[00128]  In another embodiment, a composition for reducing inflammation in the CNS or lungs
of a mammal includes an antibody or an active fragment thereof as provided herein that specifically
binds to NLRP1 {e.g., anti-NLRP1 chicken antibody) or a domain thereof. Any suitable anti-
NLRPI antibody can be used, and several are commercially available. Examples of anti-NLRP1
antibodies for use in the methods herein can be those found in US8685400, the contents of which
are herein incorporated by reference in its entirety. Examples of commercially available anti-
NLRP1 antibodies for use in the methods provided herein include, but are not limited to human
NLRP! polyclonal antibody AF6788 from R&D Systems, EMD Millipore rabbit polyclonal anti-
NLRP1 ABF22, Novus Biclogicals rabbit polyclonal anti-NLRP1 NB100-56148, Sigma-Aldrich
mouse polyclonal anti-NLRP1T SAB1407151, Abcam rabbit polyclonal anti-NLRP1 ab3683,
Biorbyt rabbit polyclonal anti-NLRP1 orb325922 mybioscurce rabbit polvelonal anti-NLRPI
MBS7001225, R&D systers sheep polyclonal AF6788, Aviva Systems mouse monocional anti-
NLRP1 0aed00344, Aviva Systems rabbit polyclonal anti-NLRP1 AR(G54478 P050, Origene
rabbit polyclonal anti-NLRP1T APO777SPU-N, Antibodies online rabbit polyclonal anti-NLRP1
ABIN768983, Prosct rabbit polyclonal anti-NLRP1 3037, Proteintech rabbit polyclonal anti-
NLRP1 12256-1-AP, Enzo mouse monoclonal anti-NLRP1 ALX-804-803-C100, Invitrogen
mouse monoclonal anti-NLRPI MA1-25842, GeneTex mouse monocional anti-NLRPI
GTX16091, Rockland rabbit polyclonal anti-NLRP1 200-401-CXS, or Cell Signaling Technology
rabbit polyclonal anti-NLRP1 4990 The human NLRPI1 protein can be accession number
AAHSTTE7, NP 001028225, NP 055737, NP_127497, NP 127499, or NP _127500. In one
embodiment, the antibody binds to a Pyrin, NACHT, LRR1-6, FIIND or CARD domain or a
portion or fragment thereof of a mammalian NLRP1 protein (e.g. human NLRP1). In this
embodiment, an antibody as described herein specitically binds to an anmino acid sequence having
at least 65% {e.g., 65, 70, 75, 80, 85%) sequence identity with a specific domain (e.g., Pyrin,
NACHT, LRR1-6, FIIND or CARD) or fragment thereof of human NLRP1L. In one embodiment,
a chicken anti-NLRP1 polyclonal that was custom-designed and produced by Ayes Laboratories
is used for reducing lung inflammation. This antibody can be directed against the following amino

acid sequence in human NLRP!: CEYYTEIREREREKSEKGR (SEQ ID NO:3) In one
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embodiment, an antibody that binds to a NLRP1 domain or fragment thereof as described herein
inhibits NLRP1 activity in lung cells, e.g., Type Il alveolar cells of a mammal.

{60136] In yet another embodiment, a composition for reducing inflammation in the NS or
lungs of a mammal includes an antibody or an active fragment thereof as provided herein that
specifically binds to AIM2 or a domain thereof. Any suitable anti-AIM2 antibody can be used, and
several are commerctally available. Examples of commercially available anti-AIM2 antibodies for
use in the methods provided herein include, but are not limited to a rabbit polyclonal anti-AIM?2
cat. Number 20590-1-AP from Proteintech,, Abcam anti-AIMS antibody (ab119791), rabbit
polyclonal anti-AIM2 (N-terminal region} Cat. Number AP3851 from ECM biosciences, rabbit
polyclonal anti-ASC Cat. Number E-AB-30449 from Elabsciences,, Anti-AIM2 mouse
monoclonal antibody called AIMZ Antibody (3C4G1 1) with catalog number sc-293174 from Santa
Cruz Biotechnology, ruouse monoclonal AIM2 antibody with catalog number TA324972 from
Origene, AIMZ2 monoclonal antibody (10M2B3}) from Thermofisher Scientific, AIM2 rabbit
polyclonal antibody ABIN928372 or ABIN760766 from Antibodies-online, Biomatix coat anti-
AIMZ polvclonal antibody with cat. Number CAEO2153. Anti-AIM2 polyclaonl antibody
{(OABFO01632) from Aviva Systems Biology, rabbit polyclonal anti-AIM2 antibody LS-C354127
from LSBi10-C354127, rabbit monoclonal anti-AIM2 antibody from Cell Signaling Techuology,
with cat number MAS-16259. Rabbit polyclonal anti-AIM2 monoclonal antibody from Fab
Gennix International Incorporated, Cat. Number ATM2 201 AP, MyBiosource rabbit polyclonal
anti-AIM2 cat number MBS855320, Signalway rabbit polyclonal anti AIMZ2 cateaog number
36253, Novus Biological rabbit polyclonal anti-AIM?2 catalog number 43900002, GeneTex rabbit
polclonal anti-AIM2 GTX54910, Prosci, rabbit polyclonal anti-AIM2 26-540, Biorbyt mouse
monoclonal anti-AIM2 orb333902, Abcam rabbit polyclonal anti-AIM2 ab93015), Abcam rabbit
polyclonal anti-AIMZ ab76423, Signma Aldrich mouse polyclonal anti-AIM2 SAB1406827, or
Biolegend anti-AIM2 3B10. The human AIM2 protein can be accession number NX 014862,
NP004824, XPO16858337, XP005245673, AABS1613, BAFB4731 or AAHI0940. In one
embodiment, the antibody binds to a Pyrin or HIN-200 domain or a portion or fragment thereof of

a mammalian AIM2 protein (e.g. human AIM2). In this embodiment, an antibody as described
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herein specifically binds to an amino acid sequence having at least 65% {e.g., 65, 70, 75, 80, 85%)
sequence identity with a specific domain (e.g., Pyrin or HIN-200) or fragment thereof of human
AIMZ. In one embeodiment, an antibody that binds to a AIM2 domain or fragment thereof as
described herein inhibits AIM2 activity in lung cells, e.g., Type I alveclar cells of a mammal.
{00131] Anti-inflammasome {eg, Anti-ASC, anti-NLRP1 or anti-AIM2} antibodies as
described herein include polyclonal and monoclonal rodent antibodies, polyclonal and monoclonal
human antibodies, or any portions thereof, having at least one antigen binding region of an
immunoglobulin variable region, which antibody specifically binds to a component of a
mammalian inflammasome (e.g., AIM2Z inflammasome) such as, for example, ASC or AIM2. In
some cases, the antibody 1s specific for ASC such that an antibody 1s specific for ASC 1f it 13
produced against an epitope of the polypeptide and binds to at least part of the natural or
recombinant protein.

i80132] In certain embodiments, an antibody provided herein comprises a polypeptide having
one or more amino acid substitutions, deletions or insertions. For example, an anti-ASC
monocclonal antibody or an ASC binding antibody fragment comprises a polypeptide having one
or more amino acid substitutions, deletions or insertions as compared to a polypeptide having an
amino acid sequence of one or more of SEQ ID NUs: 6-8, 12-14, 18-22 or 28-31. An antibody
provided herein may have 1,2, 3,4, 5, 6,7, 8, 9, 10, or more amine acid substitutions, deletions
or insertions. For example, an anti-ASC monoclonal antibody or an ASC binding antibody
fragment may have 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or more aming acid substitutions, deletions or
insertions. Substitutions, deletions or insertions may be introduced by standard technigues, such
as site-directed mutagenesis or PCR-mediated mutagenesis of a nucleic acid molecule encoding a
polypeptide of an anti-ASC antibody or an ASC-binding antibody fragment.

{00133] In certain embodiments, conservative amino acid substitutions are made at one or more
positions in the amino acid sequences of antibodies or antibody fragments disclosed herein. A
"conservative amino acid substitution” is one in which the amino acid residue is replaced with an
amino acid residue having a similar side chain. In certain embodiments, conservative amino acid

substitutions are roade only 1n the FR sequences and not in the CDR sequences of an antibody or
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antibody fragment. Families of amino acid residues having similar side chains bave been defined
in the art, including basic side chains {(e.g., lysine, arginine, histidine), acidic side chains {e.g.,
aspartic acid, glutamic acid), uncharged polar side chains (e g, glycine, asparagine, glutamine,
serine, threonine, tyrosing, cysteine), nonpolar side chains (e.g., alanine, valine, leucine,

isoleucine, proline, phenylalanine, methionine, tryptophan), beta-branched side chains {(e.g,

threonine, valine, isoleucine) and aromatic side chains (e.g., tyrosine, phenylalanine, tryptophan;
histidine}. Thus, for example, an amino acid residue in a polypeptide of an anti-ASC monoclonal
antibody or an ASC binding antibody fragment may be replaced with another amino acid residue
from the same side chain family. In certain embodiments, a string of amino acids can be replaced
with a structurally similar string that differs in order and/or composition of side chain family
members. Those skilled in the art will be able to evaluate whether an anti-ASC monoclonal
antibody or an ASC binding antibody fragment compnsing a polypeptide having one or more
aminc acid substitutions, deletions or insertions as compared to a polypeptide having an aminc
acid sequence of one or more of SEQ ID NOs: 6-8, 12-14, 18-22 or 28-31 binds ASC protein by
utiiizing routine, art-recognized methods including, but not limited to, ELISAs, Western blots,
phage display, ete.

{00134] Calculations of sequence homology or identity (the terms are used interchangeably
herein) between sequences may be performed as follows.

[00135]  To determine the percent identity of two amino acid sequences, or of two nucleic acid
sequences, the sequences are aligned for optimal comparison purposes (e.g., gaps can be
introduced in one or both of a first and a second amino acid or nucleic acid sequence for optimal
alignment and non-homologous sequences can be disregarded for comparison purposes). In an
exemplary embodiment, the length of a reference sequence aligned for comparison purposes is at
least 30%, 40%, 50%, 60%, 70%, 75%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100% of the length of the reference
sequence. The amino acid residues or nucleotides at corresponding amino acid positions or
nuclectide positions are then compared. When a position in the first sequence is occupied by the

same amino acid residue or nucleotide as the corresponding position in the second sequence, then
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the molecules are identical at that position (as used herein amino acid or nucleic acid "identity” i3
equivalent to amine acid or nucleic acid "homology"). The percent identity between the two
sequences 15 a function of the number of 1dentical positions shared by the sequences, taking into
account the number of gaps, and the length of each gap, which need to be introduced for optimal
alignment of the two sequences.

{60136] The comparison of sequences and determination of percent identity between two
sequences can be accomplished using a mathematical algorithm. In one embodiment, the percent
identity between two amino acid sequences is determined using the Needleman et al. ((1970) I
Mol Biol. 48:444-453) algorithm which has been incorporated into the GAP program in the GCG
software package (available at www.gcg.com), using either a BLOSUM 62 matrix or a PAM250
matrix, and a gap weight of 16, 14, 12, 10, 8, 6, or 4 and a length weight of 1, 2,3, 4,5, or 6. In
yet another embodiment, the percent identity between two nucleotide sequences is deterrined
using the GAP program in the GCG software package (available at www.gcg.com), using a
NWSgapdna CMP matrix and a gap weight of 40, 50, 60, 70, or 80 and a length weight of 1, 2, 3,
4, 5, or 6. One set of parameters (and the one that can be used if the practitioner ts uncertain about
what parameters should be applied to determine if a molecule is within a sequence identity or
homology limitation of the invention) is a BLOSUM 62 scoring matrix with a gap penalty of 12,
a gap extend penalty of 4, and a frameshift gap penalty of 5.

{00137]  The percent identity between two amino acid or nucleotide sequences can be
determined using the algorithm of Mevers et al. ({(1989) CABIOS 4:11-17) which has been
incorporated into the ALIGN prograr (version 2.0}, using a PAM 120 weight residue table, a gap
length penalty of 12 and a gap penalty of 4.

{00138] In certain aspects, an antibody is a monoclonal antibody. In other aspects, an antibody
is a polyclonal antibody. The term "monoclonal antibody” refers to a population of antibody
molecules that contain only one species of an antigen binding site capable of immunoreacting with
a particular epitope of an antigen. A monoclonal antibody composition thus typically displays a

single binding affinity for a particular protein with which it immunoreacts.
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[0013%]  In some aspects, an antibody of the invention {an anti-ASC monoclonal antibody or an
ASC binding antibody fragment) is humanized, chimeric or human.

{60140] In some embodiments, an antibody of the invention is a humanized antibody.

i80141] “Humanized antibody” as the term is used herein refers to an antibody that has been
engineered to comprise one or more human framework regions in the variable region together with
non-human (e.g., mouse, rat, or hamster) complementarity-determining regions (CDRs) of the
heavy and/or light chain. In certain embodiments, a humanized antibody comprises sequences that
are entirely human except for the CDR regions. In some instances, Fv framework region (FR)
residues of the human immunoglobulin are replaced by corresponding non-human residues.
Furthermore, the humanized antibody may comprise residues that are found neither in the human
form of the antibody nor in the imported CDR or framework sequences, but are included to further
refine and optimize antibody performance. Tn general, the humanized antibody will comprise
substantially all of at least one, and typically two, variable domains, in which all or substantially
all of the CDR regions correspond to those of a non-human immunoglobulin and all or
substantially all of the FR regions are those of a human immunoglobulin consensus sequence. The
FR region can be modified in any manner known in the art and/or provided herein. The
modifications can confer desirable properties such as increased half-life and/or improved
expression in host cells. In one embodiment, the FR region(s) can be modified or mutated as
described 1o US20150232557, which is herein incorporated by reference. Other forms of
humanized antibodies can have one or more CDRs (CDR L1, CDR L2, CDR L3, CDR HI, CDR
H2, or CDR H3) which are altered with respect to the original antibody, which are also termed one
or more CDRs “derived from” one or more CDRs from the original antibody. The humanized
antibody optimally also will comprise at least a portion of an immunoglobulin constant region or
domain (Fc}, typically that of a buman immunoglobulin.

{00142] Humamzed antibodies are typically less immunogenic to humans, relative to non-
humanized antibodies, and thus offer therapeutic bevefits in certain situations. For exaruple, the
antibody constant region can be engineered such that it is immunologically inert {e.g., does not

trigger complement lysis).  See, eg. PCT Publication No. PCT/GB99/01441; UK Patent
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Application No. 9809951 8, each of which is incorporated herein by reference in its entirety. Those
skilled in the art will be aware of humanized antibodies, and will also be aware of suitable
techniques for their generation. See for example, Hwang, W. Y. K, et al., Methods 36:35, 2005,
Queen et al , Proc. Natl. Acad. Sci. USA, 86:10029-10033, 1989; Jones et al | Nature, 321:522-25,
1986; Riechmann et al |, Nature, 332:323-27, 1988; Verhoeyen et al., Science, 239:1534-36, 1988;
Orlandi et al., Proc. Natl. Acad. Sci. USA, 86:3833-37, 1989, U .S, Pat. Nos. 5,225,539; 5,530,101,
5,585,089 5,693,761; 5,693,762 6,180,370; and Selick et al., WO 90/07861, each of which is
incorporated herein by reference in its entirety. Other methods of humanizing antibodies that may
also be utilized are disclosed by Daugherty et al | Nucl. Acids Res. 19:2471-2476, 1991, and in
U.S. Pat. Nos. 6,180,377, 6,054,297, 5,997,867; 5,866,692; 6,210,671; and 6,350,861; and in PCT
Publication No. WO 01/27160, each of which is incorporated herein by reference in its entirety.
For example, an anti-ASC antibody or anti-ASC antigen-binding fragment of the invention may
comprise a VH region amino acid sequence that comprises HCDR1 of SEQ ID NO: 6, HCDR2 of
SEQID NO: 7and HCDR3 of SEQ ID NO: 8; and a VL region amino acid sequence that comprises
LCDRI of SEQ ID NO: 12, LCDRZ of SEQ 1D NG 13 and LCDR3 of SEQ ID NG: 14; and one
or more human framework region sequences.

{00143] In some embodiments, an antibody of the invention is a chimeric antibody and binds
specifically ASC. In some cases, the anti-ASC chimeric antibody reduces the activity of ASC.
“Chimeric antibody™ as the term is used herein refers to an antibody that has been engineered to
comprise at least one human constant region. For example, one or all the variable regions of the
fight chain(s) and/or one or all the variable regions of the heavy chain{s) of a mouse antibody {e.g.,
a mouse monoclonal antibody} may each be joined to a human constant region, such as, without
himitation an [gG1 human constant region. Chimeric antibodies are typically less immunogenic to
humans, relative to non-chimeric antibodies, and thus offer therapeutic benefits in certain
situations. Those skilled in the art will be aware of chimeric antibodies, and will also be aware of
suitable technigues for their generation. See, for example, Cabilly et al,, U.S Pat. No. 4,816,567,
Shoemaker et al., 1.8, Pat. No. 4,978 775, Beavers et al | U.S. Pat. No. 4,975.369; and Boss et al |

U.S. Pat. No. 4,816,397, each of which is incorporated herein by reference in its entirety. For
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exarple, an antibody or antigen-binding fragment of the invention may comprise a VH region
comprising SEQ ID NO: 22; a VL region comprising SEQ D NO: 31, and a human constant
region.

"

{80144] As used herein, the terms "immunological binding," and "tmmunoclogical binding
properties” refer to the non-covalent interactions of the type which occur between an
immunoglobulin molecule (e.g, antibody) and an antigen for which the immunoglobulin is
specific. The strength, or affinity of immunological binding interactions can be expressed in terms
of the dissociation constant (Kq) of the interaction, wherein a smaller Ka represents a greater
affinity. Immunological binding properties of selected polypeptides can be quantified using
methods well known in the art. One such method entails measuring the rates of antigen-binding
site/antigen complex formation and dissociation, wherein those rates depend on the concentrations
of the complex partners, the affinity of the interaction, and geometric parameters that equally
influence the rate in both directions. Thus, both the "on rate constant” {Kon) and the "off rate
constant" (Ko} can be determined by calculation of the concentrations and the actual rates of
assoctation and dissociation. (See Nature 361:186-87 (1993}). The ratio of Korr /Kon enables the
cancellation of all parameters not related to affinity, and is equal to the dissociation constant Kq.
(See, generally, Davies et al. {1990} Annual Rev Biochem 59:439-473). An antibody of the present
invention is said to specifically bind to an epitope (e.g., ASC fragment with amino acid SEQ D
NO: 5) when the equilibrium binding constant (Ka) 1s <10 uM, < 10 oM, < 10 oM, and < 100 pM
to about 1 pM, as measured by assays such as radioligand binding assays or similar assays known
to those skilled in the art.

{00145]  In certain aspects, an antibody of the invention is monovalent or bivalent and comprises
a single or double chain. Functionally, the binding affinity of an antibody may be within the range
of 10°M to 10? M. For example, the binding affinity of an antibody is from 10°M to 1072 M,
from 107 M to 1072 M, from 10 M to 1077 M, from 107 M to 1072 M, from 107 M to 101 M,
from 10 M to 10" M, from 107 M to 107" M, from 10 M to 101 M, from 10° M to 1071 M,
from 107 M to 1071 M, from 10° M to 1079 M, from 10° M to 1070 M, from 107 M to 10719 M,
from 10° M to 10719 M, from 10°M to 107" M, from 10° M to 107 M, from 10° M to 107 M,
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from 107 M to 107 M, from 10° M to 107 M, from 10° M to 10° M, from 10 M to 10 M, from
107 M to 10 M, from 10° M to 107 M, from 10° M to 107 M or from 10° M to 10°° M.

{00146] Methods for determining monoclonal antibody specificity and affinity by competitive
inhtbition can be found in Harlow, et al., Antibodies: A Laboratory Manual, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, NY ., 1988, Colligan et al | eds., Current Protocols in
Immunology, Greene Publishing Assoc. and Wiley Interscience, N.Y ., (1992, 1993), and Muller,
Meth. Enzymol. 92:589-601, 1983, which references are entirely incorporated herein by reference.
{00147] Anti-inflammasome {e.g., Anti-ASC and anti-AIM2) antibodies of the present
invention can be routinely made according to methods such as, but not limited to inoculation of an
appropriate aniroal with the polypeptide or an antigenic fragment, in vifro stimulation of
lymphocyte populations, synthetic methods, hybridomas, and/or recombinant cells expressing
nucieic acid encoding such anti-ASC or anti-NLR1 antibodies. Immunization of an animal using
purified recombinant ASC or peptide fragments thereof, e.g., residues 178-193 (SEQ ID NO: 1} of
rat ASC (e.g., accession number BAC43754), EQ ID NO:2 of human ASC or residues 21-41 (SEQ
1D NGO 5) of buman ASC {e.g., accession number NP _037390.2), is an example of a method of
preparing anti-ASC antibodies. Similarly, immunization of an animal using purified recombinant
NLRP1 or peptide fragments thereof, e g., residues MEE 8Q8 KEE SNT EG-cys (SEQ 1D NO:4)
of rat NALP1 or SEQ D NGO:3 of human NALP1, is an example of a method of preparing anti-
NLRP1 antibodies.

{00148] Monoclonal antibodies that specifically bind ASC or NLRP1 may be obtained by
methods known to those skilled in the art. See, for example Kohler and Milstein, Nature 256:495-
497, 1975, U.S. Pat. No. 4,376,110; Ausubel et al |, eds, Current Protocols in Molecular Biology,
Greene Publishing Assoc. and Wiley Interscience, N.Y., (1987, 1992). Harlow and Lane
ANTIBODIES: A Laboratory Manual Cold Spring Harbor Laboratory Press, Cold Spring Harbor,
WY, 1988; Colligan et al | eds., Current Protocols in Immunology, Greene Publishing Assoc. and
Wiley Interscience, N.Y ., (1992, 1993}, the contents of which are incorporated entirely herein by
reference. Such antibodies may be of any immunoglobulin class including IgG, IgM, IgE, IgA,

GILD and any subclass thereof. A hybridoma producing a roonoclonal antibody of the present
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invention may be cultivated in vitro, in siti or in vive. In one embodiment, a hybridoma producing
an anti-ASC monoclonal antibody of the present disclosure is the ICCNT . OH hybridoma. In
another embodiment, a hybridoma producing an anti-ASC monoclonal antibody of the present
disclosure produces monoclonal antibodies comprising a heavy chain varnable (VH) region and a
light chain variable (VL) region, wherein the VH region amino acid sequence comprises HCDR1
of SEQ ID NO: 6, HCDR2 of SEQ ID NG: 7 and HCDR3 of SEQ ID NG: 8, or a variant thereof
having at least one amino acid substitution in HCDR1, HCDR2, and/or HCDR3. In ancther
embodiment, a hybridoma producing an anti-ASC monoclonal antibody of the present disclosure
produces monoclonal antibodies comprising a heavy chain variable (VH) region and a light chain
variable (VL) region, wherein the VL region amino acid sequence comprises LCDR1 of SEQ D
NO: 12, LCDRZ of SEGQ 1D NO: 13 and LCDR3 of SEQ ID NO: 14, or a variant thereof having at
feast one amino acid substitution in LCDR1, LCDR2, and/or LCDR3. In yet another embodiment,
a hybridoma producing an anti-ASC monoclonal antibody of the present disclosure produces
monoclonal antibodies comprising a heavy chain variable (VH) region and a light chain variable
{VL} region, wherein the VH region amino acid sequence comprises HCDR1 of SEQ H3 NGO 6,
HCDR2 of SEQ ID NO: 7 and HCDR3 of SEQ 1D NO: 8, or a variant thereof having at least one
amino acid substitution in HCDR1, HCDRZ, and/or HCDR3 and wherein the VL region amino
acid sequence comprises LODR1 of SEQ D NO: 12, LCDRZ of SEQ ID NO: 13 and LCDR3 of
SEQ ID NO: 14, or a variant thereof having at least one amino acid substitution in LCDRI,

LCDR2, and/or LCDR3.

Administration of Compaositions

{00149] The compositions of the invention may be administered to mammals (e g, rodents,
humans) in any suitable formulation. For example, anti-ASC antibodies may be formulated in
pharmaceutically acceptable carriers or diluents such as physiological saline or a buffered salt
solution. Suitable carriers and diluents can be selected on the basis of mode and route of
administration and standard pharmaceutical practice. A description of exemplary

pharmaceutically acceptable carriers and diluents, as well as pharmaceutical formulations, can be
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found in Remington’s Pharmaceutical Sciences, a standard text in this field, and in USP/NF. Other
substances may be added to the compositions to stabilize and/or preserve the compositions.

{8015¢] The compositions of the invention rmway be administered to mammals by any
conventional technique. Typically, such administration will be by inhalation or parenteral (e.g.,
intravencus, subcutaneous, intratumoral, intramuscular, intraperitoneal, or intrathecal
introduction}. The composttions may also be administered directly to a target site by, for example,
surgical delivery to an internal or external target site, or by catheter to a site accessible by a blood
vessel. The compositions may be administered in a single bolus, multiple tnjections, or by
continuous infusion {e.g., intravencusly, by peritoneal dialysis, pump infusion}. For parenteral

admuinistration, the compositions can be formulated in a sterilized pyrogen-free form.

Effective Doses

{00151] The compositions described above can be administered to a mammal (e.g., a rat,
human) 1 an effective amount, that is, an amount capable of producing a desirable result in a
treated mammal (e.g., reducing inflammation tn the CNS of a mammal subjected to a traumatic
injury to the CNS or stroke or having an autoimmune, autoinflammatory, metabolic,
neurcdegenerative or CNS disease). Such a therapeutically effective amount can be determined
as described below. The therapeutically etffective amount of a composition comprising an agent as
provided herein (e.g., a monoclonal antibody or antibody fragment derived therefrom as provided
herein such as, for example, IC 100) can generally be about 0.001, 0.005, 0.01,0.05,0.1,0.5, 1, 2,
46,8, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 125, 150, 175 or
200 mg/kg of patient body weight. The therapeutically effective amount of a composition
comprising an agent as provided herein (e.g., a monoclonal antibody or antibody fragment derived
therefrom as provided herein such as, for example, 1C 100} can generally be about 0.001 to about
200 mg/kg of patient body weight. The therapeutically effective amount of a composition
comprising an agent as provided herein {e.g., a monoclonal antibody or antibody fragment derived
therefrom as provided herein such as, for example, IC 100) can generally be about 0.001 mg/kg to
about 0.01 mg/kg, about 0.01 mg/kg to about 0.1 mg/kg, about 0.1 mg/kg to about 1 mg/kg, about

I mg/kg to about 10 mg/kg, about 10 mg/kg to about 25 mg/kg, about 25 mg/kg to about 50 mg/kg,
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about 50 mg/kg to about 75 mg/kg, about 75 mg/kg to about 100 mg/kg, about 100 mg/kg to about
125 mg/kg, about 125 mg/ke to about 150 mg/kg, about 150 mg/ke to about 175 mg/ke or about
175 mg/kg to about 200 mg/kg of the subject’s body weight. The compeosition comprising an agent
as provided herein {(e.g, a monoclonal antibody or antibody fragment derived therefrom as
provided herein such as, for example, IC 100) can be adnunistered in single or multiple doses.
{00152] Toxicity and therapeutic efficacy of the compositions utilized in methods of the
invention can be determined by standard pharmaceutical procedures, using either cells in culture
or experimental animals to determine the LDso (the dose lethal to 50% of the population). The
dose ratio between toxic and therapeutic effects is the therapeutic index and it can be expressed as
the ratio LDso/EDso. In some cases, the compositions provided herein exhibit large therapeutic
indices. While those that exhibit toxic side effects may be used, care should be taken to design a
delivery system that minimizes the potential damage of such side effects. In some cases, the
dosage of compositions provided herein lies within a range that includes an EDso with little or no
toxicity. The dosage may vary within this range depending upon the dosage form employed and
the route of administration utilized.

{00153} As is well known in the medical and veterinary arts, dosage for any one subject
depends on many factors, including the subject’s size, body surface area, age, the particular
composition to be administered, time and route of administration, general health, and other drugs

being administered concurrently.

EXAMPLES
{00154] The present invention is further illustrated by the following specific examples. The
examples are provided for illustration only and should not be construed as limiting the scope of

the invention in any way.

Example 1. Role of EV mediated inflammasome signaling in AL following TBI and effects
of its neutralization

{00155] Pulmonary dysfunction often presents as a complication of Severe Traurnatic Brain
Injury (1). Approximately 20-25 percent of TBI subjects develop acute lung injury (ALD) (2}, but
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the mechanisms mediating the pathology of TBI-induced ALY remain poorly detined. Previous
literature has supported the idea that pulmonary dysfunction after TBI is due to the sympathetic
response to increased intracramial pressure leading to cardiopulmonary dysfunction (42). More
recent studies, however, have shown that a systemic inflammatory response also plays a key role
in TBI-induced lung injury (43). Specifically, the HMGB I-RAGE ligand receptor pathway serves
as central transduction mechanism for pulmonary dysfunction after TBI (&), In addition, HMGBI
induces AIMZ inflammasome activation {37). Furthermore previous literature reveals that
pathogens secrete EV that carry DAMPs, such as HMGRB1, and trigger inflammation (Buzas et al |
2014). Various studies have shown that the blood brain barrier (BBB) is permeable after TBI as
early as 3-6 hours after injury resulting in damage to the protective barrier between the brain and
the intravascular compartment and leads to leakage of proteins and fluid (44). Disruption of the
BBB after injury results in the secretion of inflammatory mediators, such as DAMPs, which can
further brain inflammation and damage distal organs (5}, Several inflammatory mediators can act
as clear markers for brain injury, however their validity is not widely accepted (45}, Furthermore,
there ts currently no clintcally approved treatment or biomarker for TBI-induced ALL Recently,
EV have become an area of interest in biomarker research for a several different types of diseases,
including lung injury (46) and TBI (47}. It has been previously shown that in EV isolated from the
cerebrospinal fluid of patient with TBL there is an increase of inflammasome proteins when
compared to control samples (14). In this Example, the contribution of EV mediated

inflammasome signaling in the eticlogy of TBI-induced ALI was examined.

Materials and Methods
Animals and Traumatic Brain Injury

{601%6] All animal procedures were approved by the lostitutional Animal Care and Use
Commitiee of the University of Miami Miller School of Medicine {Animal Welfare Assurance
A3224-01) and were done according to the NIH Guide for the Care and Use of Laboratory
Animals. The ARRIVE guidelines were followed when conducting this study. All C57/BL6 mice
were 8-12 weeks and 24 to 32 grams. Mice were prospectively randomized to experimental groups
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{sham, 4h, 24) for TBI, experimental groups (naive, sham-saline, untreated, enoxaparin, anti-ASC)
for adoptive transfer and treatment.. For TBI experiment-groups, sham animals underwent surgical
procedure but were not injured. For adoptive transfer treatment studies, the sham-saline group
underwent surgical procedures and recetved saline as vehicle treatment. Naive animals underwent
no surgical procedures. A sample size of S to 6 was used for each group based on power analysis
(using G* power analysis, with an effect size F=0.85, o set a 0.05) and historical data > All
mice were housed in the viral antigen free (VAF) arumal facility at the Lois Pope Life Center at
the University of Miami on 12-hour light/dark cycles and food and water were supplied ad libitum.
The facility conducts husbandry procedures twice a week and checks on the conditions of the
animals daily. Animals were observed post-op, where they were kept on a heating pad and body
temperature was controlled with a rectal probe where it was maintained at 37°C, in our operation
room and then transterred to the animal quarters,

{80157] Prior to surgery amimals were anesthetized with ketamine and xylazine
(intraperitoneal, 1.p.). The anesthetized animals were then placed on a heating pad to ensure a body
temperature of 37°C. TBI was performed using a Controlled Cortical Impact (CCH) model. A 5
mm craniotomy was made on the right cortex (—2.5 mm posterior, 2.0 mm lateral from Bregma).
Injury was induced using the ECCI-6.3 device (Custom Design & Fabrication, Richmond, VA,
USA) with a 3 mm tmpounder at 6 m/s velocity, 0.8 mm depth, and 150 ms impact duration (15).
Following these procedures animals were returned to their cages and given food and water.
Animals were sacrificed at 4 hours and 24 hours after TBI as described. Sham animals were
anesthetized and subjected to the same pre-surgical incision as injured animals but did not undergo

a craniotomy or contusion.

Tissue collection

{60158] All animals were anesthetized with ketamine and xylazine, prior to perfusion.
Animals then underwent tracheal perfusion. Lungs were infused with 4% paraformaldehyde (PFA)
using a tracheal catheter at 20 cm H20 and then fixed in 4% PFA overnight at 4°C. Fixed hung

tissues were paraffin embedded and 5 um sections were processed (16). Right lung tissue was
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coliected for protein isolation and molecular analyses. Animals then underwent decapitation and

right cortical tissue was collected for protein isolation and molecular analyses.

Pyroptosome isolation assay

{00159] Mice lung tissue lysates were filtered through a 5 pm low-binding polyvinylidene
diftuoride (PVDF) membrane (Millipore). After filtration, the supernatant was centrifuged at 2,700
xg for 8 minutes. The pellet was resuspended in 40 ul of 3[(3-cholamidopropyi})
dimethylammoniol-propanesulfonic acid (CHAPS) buffer (20 mmol/L HEPES-KOH, pH 7.5,
Smmol/L MgC12, 0.5Smmol/L. EGTA, 0.1 mmol/L phenyimethylsulfonyl fluoride, protease
inhibitor cocktail, and 0.1% CHAPS). The pyroptosore was pelleted by centrifugation at 2,700
xg for 8 minutes. The pellet was then resuspended and incubated in 27.8 ul of CHAPS butfer with
2.2 ul of disuccinumidyl substrate (9) for 30 minutes at room temperature to cross-link ASC dimers.
Lastly, an equal amount of 2x Laemmili buffer was added and proteins were analyzed by

immunoblotiing using commercially available antibodies to ASC and Gasdermin D (GSD)..

Nuclear and Cytoplasmic Extraction

{00168] Nuclear and Cytoplasmic fractions were extracted using the NE-PER Nuclear and
Cytoplasmic Extraction Reagents (Thermo Scientific) according to manufacturer instructions.
Briefly, mice lung tissue samples were cut into 20-100 mg pieces and centrifuged at 500 x g for S
minutes. Tissue pieces were the homogenized with the Cytoplasmic Extraction Reagent and
centrifuged at 16,000 x g for § minutes. Then the supernatant {cellular extract) was removed and
the pellet was centrifuged with Nuclear Extraction Reagent {(Thermo Scientific) at 16,000 x g for
10 minutes. This supernatant corresponded to the nuclear fraction, which was removed and stored

at -80°C.

Immunoblotting
{60161} Lung and brain tissue samples were snap frozen in liguid nitrogen and stored in -
&0°C. Z-mm sections of right lower lung and right cortical tissue were homogenized in extraction

buffer containing protease and phosphatase inhibitor cocktail (Sigma, St Louis, MO, USA) and
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resolved in 4-20% Tris-TGX Criterion precasted gels (Bio-Rad, Hercules, CA, USA) as described
in de Rivero Vaccart et al. 2015 (13) using antibodies to caspase-1 {Novus Biclogicals), ASC
{(Santa Cruz), IL-1 B (Cell Signaling), IL-18 { Abcam) ATM2 (Santa Cruz) and HMGB 1 (Millipore).
Quantification of band density was performed using Image Lab and all data were normalized to -

actin.

Immunohistochemistry

160162] Tissue sections were deparaffinized in xvlene and then rehydrated using ethano}
and Tris buffer saline. Immunohistochemical procedures were then carried out for double staining
as previously described (16}, Sections were incubated overnight at 4°C with antibodies against
Caspase-1 and ASC (Millipore), AIMZ (Santa Cruz), HMGB1 (Millipore) and SPC (Millipore).
Immunostained lung sections of sham, 4 hour, and 24 hour mice were examined with a Zeiss laser
scanning contocal microscope (Zeiss, Inc., Thormwood, NY, USA). Lung sections were analyzed

by individuals who were blinded to the groups.

EV Isolation

{00163] EV were isolated from serum from TBI-injured mice and injury mice using the
Total Exosome Isolation sclution according to manufacturer’s instructions (Invitrogen). Briefly,
100 wl of each sample were centrifuged at 2000 x g for 30 minutes. The supernatant was then
incubated with 20 pl of Total Exosome Isolation {TEI) reagent for 30 minutes at 4°C tollowed by
centrifugation at 10,000 x g for 10 minutes at room temperature. Supernatants were discarded and
the peliet was resuspended in 100 ul of PBS. EV were characterized by the expression of CDB1

and by Nanosight tracking analysis (FIG. 6).

Adoptive Transfer of EV

{00164} Serum-derived EV from CS57BL-6 TBI and sham mice were injected into naive
CS7BL-6 mice through the jugular vein at a dose of 1.0 x 10Y particles per gram/body weight .
Particle count was measured by Nanosight Tracking analysis and samples were diluted

accordingly. Prior to surgery animals were anesthetized with ketamine and xylene. A 1-2 cm
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incision was made between the jaw and the clavicle. The jugular vein was elevated and tied,
followed by catheter placement. Serum-derived EV were transterred and lung and brain tissues

were collected 24 hours after injection for analysis (n=5).

Enoxaparin and Anti-ASC treatment

{00165] Serum-derived EV from TBI mice were injected into naive C57-BL6 mice through
a jugular vein injection. One hour later, Enoxaparin (3 mg/kg) (n=4) and Anti-ASC (IC 100;
Smg/kg} (n=4) were administered to recipient animals. The following groups were used: 1) the
naive group received no treatment, 2} the sham saline group was used as a negative control and
underwent jugular vein injection of only saline, 3) the untreated group received EV from TBI mice
without any treatment and was used as a positive control, 43 the ENOX group received EV from
TBI mice and Enoxaparin, and S) the Anti-ASC group received EV from TBI mice and Anti-ASC.
The order of treatment was randomized. Lung and brain tissues were collected 24 hours after
injection for analysis. It should be noted that the anti-ASC antibody used in the treatment
experiments was a humanized monoclonal antibody against ASC and recognizes murine, human

and swine ASC.

Histology and Lung Injury Scoring

{00166] Lung tissue sections were stained by a standard hematoxylin and ecsin method for
histology, morphometry and ALI scoring. Lung sections were scored by a blinded pathologist
using the Lung Injury Scoring System from the American Thoracic Society Workshop Report (17).
Twenty random high power fields were chosen for scoring. Criteria for ALI scoring was based on
number of neutrophils in the alveolar space, interstitial space, hyaline membranes, proteinaceous
debris filling the airspaces and alveolar septal thickening. Based on these criferia a score between

0 (no injury} and 1 (severe injury) was given.

Statistical Analysis
{00167] Data were analvzed using a student’s T-test for two groups and a cne-way ANOVA

followed by Tukey’s multiple comparison tests, (GraphPad Prism version 7.0} for two or more
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groups. " Agostino-Pearson test was used to test for normality. Data are expressed as mean +/-

SEM. P values of significance used were * p<0.05.
Results

Severe TBI increases AIM2 Infllammasome proteins and HMGBI expression in the brain of
mice

{00168] Excessive levels of the prownflammatory cyiokine IL-1§ and H.-18, and
inflammasome proteins are associated with secondary damage after fluid-percussion brain injury
{18). To determine whether severe CCl induced processing of proinflammatory cytokines and
alterations in fevels of inflammasome proteins, cortical lysates were analyzed, however there is
fimited research on inflammasome activation in severe TBI In this Example, following severe
CCl, cortical lysates were examined for the levels of the caspase-1 (Fig 1A, B) (p<.001), ASC
(Fig 14, C) (p= .003), IL-18 (Fig 1 A, D) (p=0042), AIM2 (Fig. 1A, F) (p=0.0197) and 1L-1

(Fig 1 A, G) (p=0.0141) at 4 and 24 hrs after injury. Levels of caspase-1, ASC, AIM2, and IL-Ij

peaked at 4 hours after CCI and decreased by 24 hrs. The time course for maturation of
inflammatory cytokines differed slightly but peaked by 24 hours after TBI. Since others have
shown a role for the inflammasome DAMP HMGB1 activating the AIM2 woflammasome, the
levels of these proteins were also determined in cortical fysates. As shown in FEGs. 1A, K, CCI
induced a significant increase in the levels of HMGB1 (FIG. 1A, 1E) (p=0.0121) at 4 and 24 hrs
after injury. These data indicate that foliowing severe CCI in mice, the levels of the AIM2

inflammasome proteins were significantly elevated in the cortex following injury.

Severe TBI increases AIM2 inflammasome protein and HMGB! expression on the lungs of
mice

180169} To determine whether CCI induced inflammasome activation in the lungs, an
immunoblot analysis of lung lysates was performed for caspase-1 (Fig 1 H, ) (p=.0026), ASC
(Fig 1 H, J) (p=10427), IL-18 (Fig 1H, K) (p=0025), 1L-18 (Fig 1 H, N} (p=0012) and AIMZ2
(Fig 1 H, M) (p<.001), and NLRP3 (p=0047) (Supplemental Figure 1}. Increased levels of
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caspase~1, ASC, IL-18 and AIM2 were significantly increased at 4 hrs and 24 hrs after injury as
compared to the sham control. However the time course of the increase in protein expression
differed slightly from that observed in brain in which they peaked at 24 hr after CCL Since, the
HMGB1-RAGE axis plays a role in the mechanism by which TBI induces lung dysfunction (8),
hung lysates were analyzed for levels of HMGBI protein expression. FIGs. 1H, 1L (p=0138)
shows that HMGBT expression increased at 4 and 24 hours after TBI, indicating that the AIM2

inflammasome and HMGB1 play a role in the inflammatory response in the lungs post-TBL

TBI induces pyroptosis in the lungs of mice

{60170 As shown previously, activation of the AIM2 inflammasome in cortical neurons
leads to pyroptotic cell death (19).To investigate whether TBI results in pyroptosis in mice lung
tissue, the pyroptosome in lung tissue was isolated after TBL TBI animals, sacrificed at 4 hours
post-injury showed evidence of ASC oligomerization compared to sham animals (FIG. 4A). ASC
dimers, and trimers were seen in TBI animals (50, 75 kDA respectively). These results were
indicative of pyroptosome formation, which can be characterized by the supramolecular assembly
ot ASC oligomers. In addition, gasdermin D (GSDMD), which is cleaved upon activation of
caspase-1 and triggers pyroptosis and the release of [L-1P (20), was significantly increased in the
fungs of TBI animals compared to sham (FIG. 4B and 4C) (p=0.0001). These findings indicated

that pyroptosis contributes to cell death 1o hung tissue after TBL

TBI increases immunoreactivity of inflammasome proteins in type Il alveolar epithelial cells
i80171] TBImay lead to capillary leak, resulting in increased vascular permeability and damage
to specialized alveolar epithelial cells, called type H pneumocytes (5). To examine the cellular
effects of TBI on inflammasome expression in the lungs after injury, immunohistochemical
analysis was performed in lung sections of sham, 4 hour, and 24 hour injured animals. Type I
alveolar epithelial cells are known to be the main type of lung cells injured in ALI (17). Lung
sections were stained with antibodies against AIM2, caspase-1, and ASC (green) and co-stained
with Pro-surfactant protein C (Pro-SPC, red), a marker of type I epithelial cells, and DAPI nuclear
staining (blue). As shown in FIG. ZA-2C, active caspase-1 (FIG. 24}, ASC (FIG. 2B), as well as
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AIM2 (FIG. 20) are present in SPC-positive cells (arrow). Immunoreactivity of these
inflammasome proteins increased after TBI These findings indicate that inflammasome proteins
are expressed 1o type U alveolar epithelial cells and that TBI results in increased iramunoreactivity

in these cells.

TBI increases nuclear and cytoplasmic HMGB1 expression

{00172] In order to determine the cellular distribution of HMGRB1 in lung cells after TBI,
nuclear and cytoplasmic fractions from lung homogenates were isolated (FIG. 3A, 3C) (p=0337).
Immunoblotting indicated that both fractions had significant increases in HMGB1 expression at 4
hrs post-TBI (FIG. 3B. 3D) (p=0345). Tmmunohistochemical analysis of HMGB1 was also
performed in order to determine the changes in immunoreactivity in lung sections after TBL
Sections were co-stained for HMGB1 (green) and SPC (red) and DAPI nuclear staining (blue).
Immunoreactivity of HMGB1T was increased at 4 hrs and 24 hrs when compared to sham. Weak
immunoreactivity of HMGB1 was observed in SPC-positive cells (arrow) (FIG. 3E), therefore,

suggesting that HMGB1 changes in the injured lung tissue may be cytoplasmic.

TBI induces changes in lung morphology and induces ALY

{00173] ALT can be characterized by inflammatory processes, which lead to alveolar and
interstitial edema as well as nfiltration of inflammatory cells into the alveolar space (23).
Histopathological analysis of lung tissue (FI1G. 5A) indicate that severe TBI causes substantial
changes in the lung architecture and morphology at 4 and 24 hours after injury. Sham animals
showed a normal alveolar morphology, whereas injured animals showed acute changes in alveolar
edema but decreased shightly by 24 hours after injury (long arrows). In addition, there was evidence
of neutrophil infiltration {(arrow heads} and changes in morphology of alveolar capillary
membranes (*) at both time points. Injured animals showed signs of interstitial edema, which was
more pronounced at 4 hours post-injury, but was still evident at 24 hours post injury {short arrows).
Lastly, imjured animals also showed evidence of thickening of the interstitial area and the alveolar

septum (pound, #).
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[80174] To confirm that severe injury induces ALIL histological sections were analyzed
using the ALI scoring system defined by the American Thoracic Society (17). This system is based
on evidence of neutrophil infiltration into the alveolar and iuterstitial spaces, hyaline membrane
formation, proteinacecus debris filling the airspaces, and alveolar septal thickening.(17}. These
characteristics were significantly elevated in injured animals and ALY scores were higher overall

in TBI animals compared to sham (FIG. §B) (p=0.0017)}.

Enoxapario and anti-ASC  antibody treatment significantly reduces inflammasome
expression and ALI after adoptive transfer of EV from TBI mice

{80175] In order to provide evidence that EV and their cargo that can be released into the
circulation after TBI may induce inflammasome activation in the lung, a classic adoptive transfer
experirnent was performed using serum-derived EV from severe CCI mice. EV preparations were
validated using Western Blot for EV marker CD81 (FIG. 6). Controls received EV isolated from
sham or naive animals. As shown in FIG, TA-TF, active caspase-1 (FIG. 7A, 7B), ASC (FIG. 74,
7C), IL-18 (FIG. 7A, 7B), AIM2 (FIG. 7A, 7E) and HMGB1 (FIG. 74, 7F) were significantly
elevated in the lungs of animals that received the EV from TBI injured animals when compared to
the lungs of animals that receive EV from uninjured or najve mice or naive mice. Furthermore,
infiltration of inflarnmatory cells (arrows) was apparent int lungs treated with EV from TBI mice
(FIG. 7G). Lastly, ALI score was also significantly bigher in animals that received EV from
injured mice (FIG. 7G}. These studies provided evidence for a neural-respiratory-inflammasome
axis in which EV released into the circulation after TBT activate the inflammasome in lung target
cells contributing to the pathogenesis of ALL

{60176} Next, exosome uptake blockade was attempted by treatment with either Enoxaparin
or a monoclional anttbody against ASC (IC 100} after adoptive transfer of EV from injured to naive
mice. Negative control animals received saline and positive control animals recetved no treatment.
As shown in FIG. 8A-8F, Caspase-1 (FIG. 8A, 8B), ASC (FIG. 84, 8C), IL-1B (FIG. 8A, $D),
AIM2 (FIG. BA, 8E), and HMGB1 (FIG. 84, 8F) were sigunificantly reduced (p=<.0001) as

compared to untreated (positive control) group after treatment with Enoxaparin or a humanized
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monoclonal anti-ASC antibody (e.g. IC 100 antibody). In addition, H&E stained lung sections
showed significantly less neutrophil infiltration into alveolar and interstitial space, as well as no
signs of septal thickening (FEG. 9A-B). ALI scores for animals treated with Enoxaparin and anti-
ASC antibody (IC 100} were significantly lower compared to untreated group (FIG. 9K)
{(p=<.0001). Thus, EV released into the circulation after TBI play a role in inflammasome

activation in lung cells leading to ALL

Conclusions

{00177 TBI can be associated with higher rates of certain medical complications, especially
pulmonary and central nervous system dystunction. In this Example, severe TBI was shown to
increase HMGBI and inflammasome expression (e.g., AIM2, caspase-1 and ASC expression} in
cortical and lung tissue and induce changes in lung morphology consistent with ALI {e.g.,
infiltration of neutrophils into the alveolar and interstitial space, alveolar septal thickening, and
alveolar edema and hemorrhage) and introduces the idea of a Neural Respiratory Inflammatory
Axis. Iaportantly, TBI resulted 10 pyroptosis in lung tissue (e.g., presence of GSDMD cleavage)
and increased expression of inflammasome proteins in Type II alveolar epithelial cells
Additionally, adoptive transfer of EV from TBI mice activated the inflammasome and induced
ALL indicating that brain injury induces the release of EV containing a cargo of inflammasome
proteins that are then carried to the resulting in ALL Moreover, it was shown that by both inhibiting
EV uptake (Enoxaparin} and inflammasome activation {(anti-ASC antibody (IC 100) treatment),
there is a reduction in inflammasome protein expression and in the development of ALL

{60178] In summary, this Example showed that AIM2 inflammasome signaling plays a
central role in the pathomechanism of lung injury after TBI and demonstrates a mechanism of TBI-
induced ALT involving EV-mediated inflammasome signaling. These data provided evidence that
EV-mediated inflammasome signaling can play a central role involving a Neuronal-Respiratory-
Inflammatory Axis. Therefore, targeting this axis with antibodies against inflammasome proteins
or drugs that block EV uptake may provide a therapeutic approach in Neurotrauma-induced AL
in all areas of critical care medicine. In light of these results, the disclosed therapeutic strategies

may be useful for the treatment of inflammatory diseases of the lung in general.
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Example 2: Role of £V mediated inflammasome signaling in ALY fellowing TBI in human
patients

{00230]  As a follow up to the experiments on mice in Example 1, the role of EV isolated from
human TBI patients on inflammasome signaling in human pulmonary endothelial cells was

examined.
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[00231]  In a first experiment, serum-derived EVs were isolated from TBI and control patients
using Total Exosome Isolation kit (Thermotisher). Pulmonary Human Microvascular Endothelial
Cells (HMVEC-Lonza) were cultured and plated oo a 12-well plate. After contluency was reached,
isolated EV from TBI and control patients were delivered (1.94 x 108 particles/m!) to cells for an
incubation period of 4 hours. After incubation cells were harvested with 200 ul of lysis bufter and
cell lysates were used for Western Blot analysis.

{00232] In a second experiment, serum-derived EVs were isolated from TBI and control
patients using Total Exosome Isolation kit (Thermofisher). Pulmonary Human Microvascular
Endothelial Cells (HMVEC- Lonza) were cultured and plated on a 96-well plate. After confluency
was reached, isolated EV from TBI and control patients were delivered (1.94 x 108 particles/ml)
to cells for an incubation period of 3 hours and then 1 additional hour with caspase-1 FAM FLICA
{(Fromunohistochemistry Technologies) with a 1:30 volume to volume ratio. After incubation,
media was removed and cells were washed 3 times with apoptosis wash buffer
(Immunochistochemistry Technologies). Cells were then co-stained with Hoechst for nuclear
staining and Propidium lodide for cell death. Images were taken using an EVOS microscope and
then cells were read under a fluorescent plate reader at an excitation wavelength of 492 nm and an

emission wavelength of 520 am.

Results

i80233] As shownin FIG. 18A-10F, delivery of serum-derived EV from TBI patients increased
inflarnmasome protein expression in pulmonary endothelial cells. FIG. 18A-10E showed that
caspase-1, ASC, AIMZ, and HMGB1 were elevated in PMVEC incubated with TBI-EV for 4 hours
as compared to PMVEC incubated with control-EV for 4 hours. Immunocassay results showed a
significant increase in Hl.-1beta expression using Ella simple plex assay (FIG. 16F).

{00234] As shown in FIG, 11A-11C, delivery of TBI-EV to pulmonary endothelial cells

increased immunoreactivity of caspase-1 and cell death.
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{00235]  These studies provided further evidence for a neural-respiratory-inflammasome axis in
which EV released into the circulation after TBI activate the inflammasome in lung target celis

contributing to the pathogenesis of ALL

Example 3: Effect of use of humanized anti-ASC antibedy in an animal model of Muitiple
sclerosis

{00236] In order to determine the utility of a humanized, anti-ASC monoclonal antibody in
treating MS, said antibody was administered to experimental allergic encephalomyelitis (EAE)
mice. EAE is an animal (i.e., rodent) model of MS as described in Hoftberger R, Leisser M, Bauer
I, Lassmann H (Dec 2015). "Autoimmune encephalitis in humans: how closely does 1t reflect
multiple scleresis?”. Acta Neuropatho! Commun. 3 (1) 80 and Lassman Hans (Feb 2010). "Acute
disserminated encephalomyelitis and multiple sclerosis”". Bramn, 133: 317-319 and L. Gomez
Vicente et al. Relapse in a paucisymptomatic form of multiple sclerosis in a patient treated with

nivolumab, Neuro Oncol (2016) 18 (suppl 4): 1v25.

METHODS

Induction of EAE and treatment with IC 166

i00237] Active EAE was induced in Z-months old CSTBL/6 female mice with myelin
oligodendrocyte glycoprotein 35-55 peptide (MOGas.ss, BioSynthestis} as previously described
{Brambilla et al , 2014). Briefly, mice received an intraperitoneal (1.p.) injection of pertussis toxin
{(dissolved in PBS (350 ng/ruouse; day 0), followed by sub-cutaneous administration of MOGss-ss
(300 ng/mouse; day 1) emulsified in Complete Freund’s Adjuvant, and a second 1.p. injection of
pertussis toxin (350 ng/mouse; day 2). Mice were administered vehicle (0.9% saline) or IC 100 at
three different doses (10, 30 and 45 mg/kg) via t.p. injection every 4 days, starting at day 8 after
induction of EAE. Clinical symptoms of EAE were assessed daily on a scale of 0 to 6 as follows:
0, no clinical signs; 1, loss of tail tone; 2, flaccid tail; 3, complete hind limb paralysis; 4, complete

forelimb paralysis; S, moribund; 6, dead.
Cell isolation for flow cytometry
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{00238] Following transcardial perfusion with PBS spival cords were harvested and placed in
cold Hanks’ Balanced Salt Solution without Mg™* and Ca™ (HBSS w/o}. Samples were manually
dissociated into single cell suspensions through a 70 um strainer and washed 1n HBSS w/o. The
spleen samples were spun at 1200 rpm for 10 min at 4°C, supernatants were removed, and red
blood cells (RBCs) lysed in 2 mi RBC lysis buffer (eBioscience) according the manufacturer’s
istructions. Spleen cells were then resuspended in PBS. Cells isolated from the spinal cord were
resuspended in tlow cytometry bufter (FCB, eBioscience), and incubated with Myelin Removal
Beads 11 (Miltenyi). Myelin was depleted using the LS magnetic columus as described in the
manufacturer’s protocol (Miltenyi). Similar to the splenocytes, spinal cord cells were resuspended

in PBS and stained as described below.

Immunolabeling and flow eytometric analysis

100239] For experiments where Caspase-1 was assessed, the FAM FLICA™ Caspase 1 kit was
used (BioRad) according to manufacturer’s instructions. Cells were incubated for 30 min at 4°Cin
FLICA solution (BioRad), washed with Apoptosis Wash Buffer (BioRad) and resuspended in 1
mi PBS. Samples were then incubated for 30 min at 4°C with a fixable live/dead stain (Tonbo
Biosciences), spun at 1200 rpm for 10 min at 4°C, and removed of the supernatants. Cells were
resuspended in 100 ul FACS buffer, blocked with anti-CD16/32 (FcR block, eBioscience) at room
temperature for 5 min, immunostained for 30 min at 4°C, and fixed with 1% PFA. Samples were
analyzed with a CytoFLEX S flow cytometer equipped with CytExpert 2.1 software (Beckman
Coulter). The number of spinal cord leukocytes was determined with 123count eBeads
{eBioscience). The number of splenic leukocytes was determined by flow cytometry in
combination with trypan blue exclusion counting using a TC20TM Automated Cell Counter (Bio-
Rad}. A list of flow cytometry antibodies is provided below Table 3.

{00246] Table 3. Flow Cytometry Antibodies for Use in the Methods Provided Herein.

Antigen Color Dilution Provider Catalog #
CD45 FITC 1:1000 eBioscience 11-0451-82
CD45 PE 1:1000 eBioscience 12-0451-82
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CD4 PE/Cy7 1:200 eBioscience 25-0042-81
CD8 Percp-Cy 5.5 1:200 Biolegend 100734
B220 PE 1:200 Biolegend 103208
B220 APC eFluor780 | 1:200 eBioscience 47-0452-80
CDl1ib APC eFluor780 | 1:200 eBioscience 47-0112-82
CDl1ib PE/CYT 1:200 Biolegend 101215
MHCH APC 1:200 eBioscience 17-5321-81
Ly6-G Percp-Cy 5.5 1:200 Biolegend 127616
NK1.1 APC 1:200 Tonbo Biosciences 20-5941-1J025
Live/Dead Violet 450 1:1000 Tonbo Biosciences 13-0863-T500

{00241] Luxol fast blue staining and quantification of demyelinated white matter volume

{00242] Paraformaldehvde (PFA)-fixed segments of the spinal cord were paraffin embedded,
sectioned into 10-mm-thick cross sections with a Leica RM 2135 microtome, and stained with
fuxol fast blue (LFB). Ten serial sections at 50 um intervals were used to estimate the demyelinated
white matter volume. Demyelinated areas were outlined with an Olyrapus BX5S1 microscope, and
demvyelinated white matter volume was quantified with Sterecinvestigator software
{(MicroBrighttield). 3D reconstructions of the demyelinated spinal cord were performed on the

same serial sections with Neurolucida software (MBF Bioscience).

OQuantification of IC 100 in Tissues
{00243] IC 100 was quantified in brain, spinal cord, liver and spleen at 35 days post-induction
{dpt) of EAE using an assay developed by InflammaCORE, LLC using Meso Scale Technology.

The assay was read using the QuickPlex S 120 instrument (Meso Scale Diagnostics, Maryland).

i80244] Similar experiments were conducted in a rat model of contusive cervical spinal cord
injury 1o order to determine if anti-ASC penetrates spinal cord neurons.
{002458]  In order to determine if IC 100 is taken up by cells, fluorescein-labeled 1C 100 is added

to the tissue culture medium containing THP-1 cells (human monocytic cell line).
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Results

Treatment with the anti-ASC antibody IC 106G ameliorates the functional outcome in
experimental autoimmune encephalomyelitis (EAE)

i80246] In order to assess the therapeutic potential of IC 100, EAE was induced with MOGas.
ss peptide (Brambilla et al., 2014) on two months old temale C57BL/6 mice and administered IC
100 or vehicle alone beginning at day 8 post-induction (dpi) of the disease. The administration was
repeated every four days until sacrifice, which was set at 35 dpi. Three doses were tested, 10, 30
and 45 mg/Kg.

180247] IC 100 significantly improved functional recovery when used at the doses of 30 and 45
mg/Kg, with a robust reduction of the clinical disease scores throughout the duration of the
experiment (FIG, 12A). Treatment reduced the average peak clinical scores (FIG. 12B) as well as
the overall severity of EAE measured as a reduction in the cumulative disease index (CDI) (FIG.
12C). Mice treated with 30 and 45 mg/Kg IC 100 also showed a tendency to a delayed disease
onset (FIG. 12D). No differences in the day the mice reached their peak disease score were

observed (FIG. 12E).

Treatment with the anti-ASC antibody IC 100 reduces the infiltration of peripheral immune
cells into the spinal cord following EAE

{00248] [Inutiation, persistence and severity of the chnical symptoms of EAE are directly
correlated with the infiltration of immune cells into the spinal cord. To evaluate whether IC 100
affected this process, the immune cell populations isolated from the spinal cord at 35 dpt were
profiled by flow cytometry. Treatment with 30 mg/Kg IC 100 significantly reduced the total
number of encephalitogenic CD4" T cells, as well as CD8" T cells (FIG. 13A), the immune cell
populations most crucial in driving EAE pathology. All other immune cell populations showed a
clear trend towards a reduction. No differences in cell numbers were observed with any of the IC
100 doses in the spleen, suggesting treatment did not interfere with the ability of the mice to mount

an adequate immune response to the EAE challenge (FIG, 13B).
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Treatment with the anti-ASC antibody IC 100 reduces the number and activation state of
microglia following EAE

{00249] Microghia participate in the immune-inflarnmatory response to CNS disease. As their
activation state increases, they proliferate and upregulate surface expression of MHCIH. To assess
whether IC 100 affected this response, the number of total microglia and MHCI activated
microglia in the spinal cord were quantified by flow cytometry. Both populations were
significantly reduced by treatment with 30 mg/Kg IC 100 indicating that at this dose IC 100 is
effective in suppressing microglia activation and microglia-mediated neuroinflammation (see

FIG. 14).

IC 160 penetrates the brain and spinal cord

{00256]  An important parameter in designing drugs to retreat M3 is to determine whether the
drug penetrates into the CINS at a therapeutic level. This is an important feature, particularly in the
treatment of the progressive form of MS since the blood—brain barrier appears relatively intact at
this stage of the disease (Lassman et al. 2012). Therefore, we harvested brain, spinal cord, liver
and spleen to determine the levels of IC 100 in these tissues. As shown in FIG. 18, IC 100
penetrated all these tissues at all three dosages, including brain and spinal cord. Interestingly, the
fevels of IC 100 in the spinal cord were higher at the 30 mg/kg dose, consistent with greater
therapeutic effects at this dose.

i80251] Fluorescein-labeled IC 100 is taken up by THP-1 cells (human monocytic cell line) and
incorporated into ASC specks when added to the tissue culture medium. Additionally,
inflammasome induction of these cells stimulates uptake of labeled IC 100 into ASC specks along
with rhodamine-labeled dextran, suggesting that IC 100 uptake is mediated by endocytosis (see
FIG. 16).

{00252] Likewise, IC 100 prevented IL-10 release from THP-1 cells (see FIG. 17).

{00253]  Anti-ASC antibodies (e.g., IC 100) also penetrated spinal cord neurons in a rat model
of contusive cervical spinal cord injury.

{80234] IC 100 can work both intracellularly and extracellularly. Intracellularly, it can work by

binding to and inhibiting the ASC protein, thus preventing assembly of the
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multiprotein  inflammasome  and  imitiation  of  the  inflammatory  response.
It can also bind to ASC in ASC specks, preventing propagation of the large
filamentous  signaling  platform,  thereby  inhibiting  extracellular  activation  of
pro-ILB  responsible  for  perpetuating  inflammation in  chronic  inflammatory
diseases.

Incorporation by reference

160255] The following references are incorporated by reference in their entireties for all

PUIposes.

{00256] Brambilla R, Morton PD, Ashbaugh 1J, Karmally S, Lambertsen K, and Bethea JR
(2014) Astrocytes play a key role in EAE pathophysiology by orchestrating in the CNS the
inflammatory response of resident and peripheral immune cells and by suppressing remyelination.
GLIA, 62:452-457.

{00257} Lassmann, H., van Horssen, J. & Mahad, D. Progressive multiple sclerosis: pathology

and pathogenesis. Nat Rev Neurol 8 647-656, doi:10.1038/nrneurol 2012168 (2012).

Example 4: Kinetics analysis of candidate anti-ASC monocional antibeodies

{00258] A lunetics analysis of candidate anti-ASC monoclonal antibodies was performed using
biolayer interferometry (BLI). In BLL association or disassociation with the surface cases a shift
in wavelength of reflected light and measuring the shift over time enables the determination of
binding kinetics.

{00258] The BLT assay consisted of the following:

{00260] Sensor Check (30s) -> Load Ab/Suput. (700s} ---> Baseline (300s) --> Ab Assoc.
{600s)--> Dissoc. (600s)--> Repeat

{00261] Candidate mouse Ig(s antibody supernatants were tested for binding to human ASC
peptide (SEQ 1D NO: 5) at 7 different concentrations (i.e. 540 nM,; 180 nM,; 60 nM; 20 nM, 6.67
nM; 2.22 nM,; 0.741 nM). The antibodies tested were ICCN 1.0H (i.e., IC 100); ICCN 2 O0H; and
ICCN 3.0H. AMC (Anti-Mouse IgG Fe) biosensors were loaded with mouse IgG from undiluted
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supernatant. The raw antibody kinetics data for the 3 candidate antibodies are shown in FIG. 21,

while FIG. 22 shows the global KD values.

Example 5: Absorption, Distribution, Metabolism, and Excretion Studies Pharmacokinetics
Studies of IC 100

{60262]  Absorption, distribution, metabolism, and excretion (ADME) experiments will be
performed to describe the disposition of IC 100 within CD-1 male rats.

{00263] In a first expeniment, 30 six week old CD-1 male rats will be obtained from Charles
River. Experiments will be conducted at Bolder BioPath (BBP). The mice will be acclimated for
at least seven days after arrival at BBP. Mice will be housed in four anmimals per cage.

{00264] Animals will be randomized into treatment groups {nine mice per group) based on body
weight and administered a doses of IC 100 intravenously (IV). The treatment groups will receive
either 5 mg/kg, 15 mg/ke, or 30 mg/kg IC 100. Plasma will be collected at various times after a
single IV dose for pharmacokinetics (PK) monitoring. An exemplary timetable of plasma
coliection is shown in Table 4 below. Acute toxicity will be monitored via clinical observations.
Plasma will be shipped to Antibody Solutions for analysis. The experiment will continue for ten
weeks.

i80265] Body weight measurements will be taken at days 0, 7, 14, 21, 28 and 35.

[60266] Retro-orbital bleeding will be employed to collect adequate volumes of blood; rice
will be anesthetized with isoflurane prior to sample collection. Animals 1, 2, and 3 of each group
will be bled at days 1 and 10; animals 4, 5, and 6 will be bled at days 2 and 15; anmimals 7, 8, and
9 will be bled at days 5 and 20.

{00267] At the final timepoint, animals will be anesthetized with isoflurane and bled to
exsanguination followed by bilateral pneumothorax. Animals 1, 2, and 3 will be sacrificed on day
25. Animals 4, 5, and & will be sacrificed on day 30. Animals 7, 8, and 9 will be sacrificed on day
3S.

Table 4. Sample Collection List

Group An # Timepoint
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1,23 [-3 Bay 1 (24 h)
1,23 4-6 Day 2 (48 h)
1,23 7-9 Bay 5

£, 2,3 -3 Pay 10

£, 2,3 4-6 Pay 15

£, 2,3 7-9 Pay 20

1,2,3 -3 Day 25 (terminal)
1,2,3 4-6 Day 30 (terminal)
1,2,3 7-9 Day 35 (terminal)

*Necropsy occurs at terminal bleed

Example 6. Bio-distribution of IC 100 Using Female B6 Albino Mice and Fluorescence
Imaging

{00268] In a second experiment, IC 100 and control mouse IgG will be labeled with VivoTag
680XL fluorescent labeling dye according to established VivoTag protocols, and the binding
atfinity will be determined. Briefly, according to VivoTag protocols, the labeling protocol will
entail:

180269] 1. Preparing the antibody (>7 kDa) solutions to 1-10 mg/mL in PBS. The antibodies
will be free of ammonium ions or primary amines to reduce competition for reaction with the
reactive dye.

{00270] 2. 0.25 mg of VivoTag 680XL will be dissolved in 10 ubL of dry DMSG. Once
reconstituted, VivoTag 680XL is stable for up to 7 days when stored at 2-8 °C and protected from
light.

{00271] 3. 0.5 mb of protein (0.5-5 mg), 50 pL. sodium bicarbonate, 2 pl of VivoTag 680X1L
for each mg of protein will be added to an eppendorf tube. The mixture will be incubated in dark
for 2 hours at room temperature with shaking.

i80272] 4. Separate protein conjugate from free dyve. Twist off the column’s bottom closure and

loosen cap. The column will be placed onto a 15 mL conical collection tube and centrifuged at
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1,000xg for 2 mun. 2 mL of PBS will be added to the column and centrifuged at 1,000xg for 2 min,
The wash will be repeated two more times.

{60273] S. The column will be placed onto a fresh 1S ml conical collection tube. All the will
be loaded protein samples (200-700 uL} to the column and centrifuged at 1,000xg for 2 min. The
flow through protein sarple will be collected.

{60274] 6. The collected labeled antibody sample can be analyzed for the degree of labeling
(DOL). Determine the absorbance of the purified conjugate at 280 nm and 668 nm.

{60275] 7. Adjust the absorbance at 280 nm of the purified protetn by subtracting the 280 nm
absorbance of VivoTag 680XL, which 1s 16% of absorbance at 668 nm.

[00276] 8 Absorbance analysis can be done with either a UV Spectrophotometer or a Nanodrop
Spectrophotometer. To use the latter, samples need to be diluted to 0.5-2 mg/mL range before
measurement. As the light path is 1 mm, the reading should be normalized with a factor of 10.
i80277] In a third experiment, the biodistribution of IC 100 will be determined. Fifteen 8-12
week old female B6 Albino (C57BL6) mice will be utilized for the study. Animals will be
randonuized into groups based on day one bodyweight.

{00278] Female B6 Albino mice will receive no treatment (negative control}, a single dose of
IC 100 labeled with VivoTag 680XL, or a single dose of mouse [g(s labeled with VivoTag 680X1L
(negative control). Treatments will be administered intravenocusly {(volume = 200 ul) at a dose of
100 pg / animal.

{060279] In vivo flucrescence imaging will be performed at 2 hr, 8 hr, 24 hr, 48 hr, 72 hr, and
96 hr post Dorsal and ventral in-vivo whole body 1mages will be captured using fluorescence
imaging at various time intervals up to 96 hours post treatment. Ex-vivo imaging of the brain, eves
with optic nerves, heart, left and right kidneys, large intestine, including terminal colon, liver,
fungs, ovaries, pancreas, small intestine, spinal column, stomach, thyroid, and urinary bladder from
all animals will be performed.

{60280] Whole blood will be collected, and the immune infiltrate will be analyzed for CD4+ T
cells (CD4+ CD11b- CD3+ CD8-), CD8+ T cells (CD8+ CD116-CD3+CD4-), B cells (CD3-
CD111b-CD45R+), monocytes (CD3-CD1Ib+CD115+), and NK cells (CD3-CD4Sh+CD335+).
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Expression of Ab-VivoTag 680 XL will be quantitated to determine the level of labeled antibody
detivered. A LIVE/DEAD dye will be included in the flow cytometry panel to quantitate the
number of five cells. The entire antibody panel will include antibodies directed toward CD3, CD4,

CD8, CD11b, CD115, CD45R, CD49b, CD335, and a LIVE/DEAD dye.

Example 7: Effect of IC 100 Administration on Inflammasome Signaling

{00281] Blood from human patients with nonalcoholic steatchepatitis (NASH), diabetic
nephropathy, and lupus nephritis will be obtained from BioReclamation IVT for biomarker
analysis of inflarnmasome proteins. Tissues from patients with NASH, diabetic nephropathy, and
tupus nephritis will be obtained from Bolder BioPath, and protein lysates will be obtained from
those tissues and analyzed by immunoblotting and other biochemical techniques for the expression
of inflammasome signaling proteins, including caspase-1 and ASC.

{060282] Additionally, a human cancer cell line will be used to examine the activation of ASC
dependent inflaromasomes in real-timne. This study will consist of two aims and will commence
over a 6-9 week period.

{00283] Specific Aim 1 Antibody Labeling

{00284] 2 mgof IC 100 will be labeled with [gG-080 XL-IFC (VivoTag® 680 X1, PerkinElmer
#-NEV11120) tfluorescent labeling dye and the stoichiometry of labeling will be determined per
manufacturer’s instructions. Control mouse IgG (provided by Charles River Laboratories (CRL))
will be labeled and analyzed similarly.

[00285]  Specific Aim 2: Binding Affinity Determination

{00286] The human cancer cell line THP-1 will be cultured in log phase and plated at 20,000
cells per well 1n a volume of 100 pyL of media into a white polystyrene 6-well micro-culture plate
{(Corning® Costar® 96-well flat bottom plate, Cat# 3917). The labeled antibody will then be
added in duplicate to the wells (10-point dose response, 1:3 dilution, highest concentration 200nM.
Bound antibody will detected for all wells following Charles River’s protocol. Bound antibody
{mean fluorescent intensity } will be plotted as a function of antibody concentration and the binding

atfinity (Kd) will be estimated by fitting the following equation to the data; Y=Bmax*X/(Kd + X).
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Example 8: In Vive Studies of IC 100 in a NASH rat model

{060287] Male Wistar Han rats, which are fed a choline deficient, high fat diet (CDHFD) that
have liver fibrosis will serve as an animal model of NASH. 55 mice will be utilized for this study.
8-0 week old Wistar Han rats will be obtained from Envigo or Charles River. Rats will be
acclimated for 3-7 days after arrival at Bolder Biopath. Rats will be housed in 2-3 animals per
cage. Animals will be fed standard chow.

{00288] On day 0, animals will be randomized into five groups based on body weight. Group |
will be fed Teklad Global Diets—Rodent 2014, which is a standard diet. Groups 2, 3, 4, and 5 will
be fed a CDHFD diet.

{00289]  On study day 38, animals will be bled for clinical chemistries and placed into treatment
groups based on alanine aminotransferase (ALT) concentrations. On study day 42, treatment will
begin. The efficacy of IC 100 be tested using doses that will be determined based on the
pharmacckinetic data obtained from Example 5. One group will receive treatment with vehicle to
serve as a negative control. The group which receives a standard diet will also receive treatment
with vehicle. Bodyweight, food consumption and cage side clinical observation will be measured
weekly. On day 38 and day 63, whole blood will be obtained via tail vein collection. Necropsy
will be done on day 84, Animals will be sacrificed with isoffurane anesthesia, bled to
exsanguination and then a bilateral pneumothorax.

[00290]  Animals will be weighed on days -1, 0,2, 4,6, 7, 14, 21, 28, 35, 42,45, 49, 52, 56, 59,
63, 66, 70, 73, 77, 80, and 83 of the study.

{80291] A weekly update of food consumption (gram/day/rat) will be recorded on days 0, 7, 14,
21, 28, 35, 42, 49, 56, 63, 70, 77, and 84 of the study.

100292] Clinical cage side observations will be performed on days 0-7, 14, 21, 28, 35, 42, 45,
49, 52, 56, 59, 63, 66, 70, 73, 77, 80, 83. If animals begin showing clinical signs of toxicity or
disease, animals will be observed and weighed daily.

{00293] At necropsy, the weights of liver, brown adipose tissue, and right inguinal adipose
tissue will be measured. 4 x 7 mum biopsies of the left lateral lobe of the liver will be obtained,

frozen in liquid nitogen, and stored at -B0°C. Three mm transverse sections of the medial lobe, left
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lateral lobe, and right lateral lobe of the liver will be obtained and fixed in 10 % formalin for 36-
48 hours before storage in 70 % ethanol at ambient temperature for histopathology. Three 100 mg
pieces of adipose tissue will be snap frozen in liquid nitrogen and stored 1n Eppendorf safe lock
tubes at -80°C. Three equal size pieces of brown adipose tissue will be snap frozen in liquid
nitrogen and stored in Eppendorf safe lock tubes at -80°C.

{60294]  Inguinal subcutaneous adipose tissue, a white adipose tissue depot {(WAT) will be
collected according to the following protocol. The inguinal, triangular SO depots will be revealed
by degloving the bottom half of the mouse. The upper appendages and thorax will be held in one
hand, and the skin will be pulled down toward the feet with the other hand. The mouse will be
oriented in a supine position, taking care not to contarninate the exposed depot with hair. Surgical
instrtuments will be cleaned, and gloves will be changed. Subsequently, the triangles of
subcutaneous fat will be dissected, being careful not to contaminate the sample with muscle,
netghboring fat, mammary glands, or blood. A dissection microscope will be utilized if borders
are not clearly defined. Fat depots will be removed and transterred into a 50:1 fixative to tissue
volume of 10 % neutral buffered formal and fixed for 36-48 hours at room temperature. If RNA
or protein 1s to be extracted, tissue will be frozen by immersion in liquid nitrogen and stored at -
80°C to prevent degradation. Effort will be made not to cross-contaminate between fat depots by
changing gloves frequently.

{00295] Histology processing will be performed by Histotox Labs. LLL, MLL, and RLL
histology processing will be performed on three liver cross sections/ animal. Samples will be

stained with Sirius red and hematoxylin and eosin (H & E).

Example 9: In Vive Studies of the Effect of IC 100 on BDiabetic Nephropathy in a BTBR
Ob/Ob Mouse Model

i80296] The mouse strain BTBR with the ob/ob leptin-deficiency mutation serves as a mouse
model for diabetic nephropathy. Male BTBR Ob/Ob mice will be utilized to assess the effect of
IC 100 in reversal of the effects of diabetic nephropathy. Five male wild type (WT) BTBR mice

will be utilized as a negative control and will receive no treatment. 50 BTBR Ob/Ob mice will be
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uttlized and divided 1oto five groups. The groups will receive either vehicle, control, or IC 100 at
doses determined based on Example 5. The experiment will occur over six weeks.

{60297] Histology will be performed on mouse kidneys by Histotox Labs. Appropriate
parameters will be determined by the pathologist using current Bolder BioPATH methods.
100298] Blood glucose measurements will be taken by tail snip and applying a drop of blood (~
5 ub) onto a test strip compatible with a True Metrix glucometer. Blood glucose measurements
will be taken for twice a week until study completion.

{60299] Proteinuria scoring will be performed by expressing urine from the mouse by holding
the mouse upside down and applying pressure to the abdomen. Albustix reagent strips will be
utilized to determine the amount of protein in the urine.

{60300]  If animals are found dead, no samples will be taken. If animals need to be euthanized,

regardless of reason, samples will be taken as they would be at necropsy after study day 7.

Example 10: In Vivo Studies of the Effect of 1C 100 on Lupus Nephritis in 2 Mouse Model
{003¢1] 12 week old female MRL/Mpl-Tnfrstolpr/J mice will be utilized to develop a model of
fupus nephritis. Mice will be obtained from Bolder BioPath. Mice will be randomized into
treatment groups based on body weight. The animals will be observed daily for significant clinical
signs, mortbundity, and mortality. Ounset of lupus nephritis will occur at approximately 12-14
weeks of age.

{80302]  After onset of lupus nephritis, mice will be divided into five groups and treated with
either varying doses of IC 100, according to the resulis of Example 3, vehicle, or control IgG.
{060303] Body weight, urine proteinuria, lymphadenopathy scores, and skin lesion scores will
be collected. Necropsy will be conducted at week 20, and tissues and whole blood will be collected

for analysts. The experiment is expected to ast 15 weeks.

Example 11: An Acute and 21-Day Range Finding Intravenous Bolus Injection Toxicity

Study of IC 100 in the Albino Rat
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{00304]  Albino rats will be obtained from Charles River. Dose levels of IC 100 for a defirtive
28-day multiple dose toxicity and pharmacckinetic studies in rats will be established. Rats will be
divided into four groups containing three rats/sex/dose. An up and down study will be performed.
I80305] A repeat-dose study will occur over three weeks. Rats will be divided into groups of all
males or all females that contain five rats. Rats will be dosed weekly with one dose level of IC
100, In-life parameters including mortality, clinical signs, body weight, and clinical laboratory

with toxicokinetics will be performed.

Example 12: A Maximum Teolerated Dose and 22-Day Dose Range Finding Study of 1€ 108
in the Cynomolgus Monkey

i803¢6] Dose levels and pharmacokinetics for IC 100 will be established in Cynomolgus
monkeys. Experiments will occur at Charles River. Monkeys will be divided into four groups
containing one monkey/sex/dose. An up and down study will be performed over 28 days.

{80307] A repeat-dose study will occur over three weeks. Monkeys will be divided into groups
of all males or all females that contain two monkeys. Monkeys will be dosed weekly with one dose
level of IC 100. In-life parameters including mortality, clinical signs, body weight, and clinical
jaboratory with toxicokinetics will be performed.

{00308] This experiment is expected to last 15 weeks.

Example 13: Toxicity study of IC 100 in the Rat Followed by a 4-week Recovery Period
{00309] Toxicity and toxicokinetics following intravenous administration of IC 100 followed
by a recovery period in rats obtained from Charles River will be established.

[00310] Rats will be divided into10-15 rats/sex/group with three dose levels plus control
Additional groups will include a high dose group and control group which will contain 5 rats/sex
for a four week recovery.

{00311] Mortality, body weight, food consumption, clinical observations, clinical pathology
{hematology and clinical chemistry), necropsy findings, organ histopathology, and toxicokinetics
will be measured. Following recovery, the same parameters will be measured, excluding

toxicokinetics.
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{00312]  This experiment is expected to last six months.

Example 14: Toxicity study of IC 100 in the Cynomolgus Monkey Followed by a 4-week
Recovery Period

{00313] Toxicity and toxicokinetics following intravenous administration of IC 100 followed
by a recovery period in non-human primates will be established at Charles River.

{00314] Monkeys will be divided into 3 monkeys/sex/group with three dose levels plus control.
Additional groups will include a high dose group and control group which will contain 2
monkeys/sex for a four week recovery.

{00313] Mortality, body weight, food consumption, chinical observations, clinical pathology
(hematology and clinical chemistry), necropsy tindings, organ histopathology, and toxicokinetics
will be measured. Following recovery, the same parameters will be measured, excluding
toxicokinetics.

{00316] Thus experiment is expected to last six months.

Example 15: In Vitro Cardiovascular Study using a BERG Assay

{00317] The potential for cardiovascular toxicity (QT prolongation) will be evaluated in an in-
vitro assay with CHO or HEK 293 cells.

{00318] This experiment will establish the IC50 for IC 100’s blockage of the HERG channel.

{00319] Itis expected that this experiment will last two mouths.

Example 16: In-Viiro Blood Hemolysis Study

1803206] The potential for intravenous formulation of IC 100 to cause hemolysis of human red
blood cells in vitro will be assessed. Concentrations of IC 100 (determined based on Example 5)
will be mixed with red blood cells in an in vitro system. The degree of hemolysis will be

established. The experiment is expected to last two months.

Example 17: Examining the in vivo efficacy of IC 100 in treating Parkinsen’s Disease (PD)
{60321] The efficacy of IC 100 in treating PD will assessed by administering IC 100 in several

animal {(1.e,, rodent) models of PD. Smg/kg, 15 mg/kg, 30mg/kg.
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[60322] 6-OHDA Rat Model of PD is a chemically induced unilateral model (intrastriatal or
median forebrain bundle lesion) of PD in which the mice exhibit behavioral deficits that include
rotational asymmetry and motor defects. The 6-OHDA model displays decreased dopamine,
DOPAC and HVA content in the striatum and shows a reduction of TH-positive cells in the
substantia nigra by histology.

{00323] 1o one set of experiments using the 6-OHDA model of PD, a total 45 male rats will be
separated into 3 experimental groups (n=15 rats/group) will be treated as follows:

{00324] 1. Sham induced rats treated will be treated with vehicle;

180325] 2. 6-OHDA induced rats treated will be treated with vehicle; and

{00326] 3. 6-OHDA induced rats treated will be treated with IC 100 dose 1 {selected based on
PK/half-life studies)

{60327] Uniateral 6-OHDA/sham infusion will occur on study day 0,

i860328] Daily dose formulation and dosing (QD, p.o.) will occur on study days 15-28

{00329] Body weight follow-up will be conducted and behavioral testing will be performed on
- day 14 (baseline)}, day 28 and day 42 and will include amphetamine induced rotations.

{00330] Terminal blood, CSF and brain sampling will occur on study day 42 tollowed by HPLC
to examine DA, DOPAC and HVA 1n sirtatum and IHC to examing TH+ cells in SNpc.

{60331} In a second set of experiments using the 6-OHDA model of PD, a total 45 male rats
will be separated into 3 experimental groups (n=15 rats/group) will be treated as follows:

{60332] 1. Sham induced rats treated will be treated with vehicle;

{060333] 2. 6-OHDA induced rats treated will be treated with vehicle; and

{00334] 3. 6-OHDA induced rats treated will be treated with IC 100 dose 1 (selected based on
PK/half-lite studies)

{00335]  The experiment will be conducted over a 6 week period with unilateral 6-OHDA/sham
infuston occurring on study day 0,

{00336] Daily dose formulation and dosing (QD, p.o.} will occur on study day 1 and will

continue until 6 weeks post 6-OHDA infusion.
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{00337] Behavioral testing will be performed on — day 14 (baseline), day 28 and day 42 and
will include amphetamine induced rotations and a cylinder test.

{00338] Terminal brain sampling will occur on study day 42 followed by HPLC to examine
DA, DOPAC and HVA in striatum and THC to examine TH and Iba-1 in SNc (bilaterally).
{00339] In a third set of experiments using the 6-OHDA model of PD, a total 90 male rats will
be separated into 6 experimental groups (n=18 rats/group at start until day 14 baseline, n=15
rats/group as target) will be treated as follows:

{0603406] 1 . Sham induced rats treated with Vehicle

i80341] 2 . 6-OHDA induced rats treated with Vehicle

[00342] 3 . 6-OHDA induced rats treated with IC 100 dose 1
{060343] 4 . 6-OHDA induced rats treated with IC 100 dose 2
{00344] S . 6-OHDA induced rats treated with IC 100 dose 3
180345] 6 . 6-OHDA induced rats treated with IC 100 dose 4

{00346]  The experiment will be conducted over a 6 week period with unilateral 6-OHDA/sham
infuston occurring on study day 0,

{00347] Daily dose formulation and dosing (QD, p.o.} will occur on study days 15-42.

{00348] Behavioral testing will be performed on — day 14 (baseline), day 28 and day 42 and
will include amphetamine induced rotations and a cylinder test.

{00349] Terminal brain sampling will occur on study day 42 followed by HPLC to examine

DA, DOPAC and HVA in striatum and IHC to examine TH and Iba-1 in SNc (bilaterally}.

Example 18: Examining the in vifro efficacy of IC 100 in treating Parkinson’s Disease (PD)
[00330]  TOM20 Assay:

{60351] PD pathogenesis has been linked to mitochondrial dysfunction through several lings of
research starting with the finding that the mitochondrial complex 1 inhibitor rotenone induces
parkinsonism. In addition, mutations in genes encoding proteins involved in the selective clearance
of dysfunctional and redundant mitochondria (mitophagy}, such as PARK? and PINK, are present
in most autosomal recessive cases of PD. Likewise, a growing body of evidence implicated

mitochondrial dysfunction in other neurodegenerative disorders such as AD, ALS and
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Huntington’s disease (HD) Phenotypic readouts to measure mitochondrial (dys) function in
disease-relevant cellular background are therefore thought to represent powerful predictive tools
to probe neurodegenerative pathobiology and identify potential therapeutics that can augment
mitophagy.

{00352] TOM20 is a subunit of the mitochondrial translocase of the cuter membrane {TOM)
complex and represents a biomarker for mitochondrial abundance. By profiling therapeutic
candidates in absence (mono-treatment} and presence (co-treatment) of an established mitophagy-
inducing trigger, candidate molecules {e.g., IC 100} that enhance trigger-induced mitochondsial
clearance without damaging mitochondria directly may be selected.

{00353] The TOM20 loss assay is a scalable and fast in vitro assay to screen compounds for
their ability to augment mitophagy in a neuronal background.

{003%4] The TOMZ20 assay will utilize tromortalized human mesencephalic progenitor cells
{ReNcell VM) seeded at 50,000 cells/well in laminin-coated 96-well plates that will be
differentiated by withdrawal of growth factors (bFGF, EGF) and the addition of pro-differentiation
factors (cAMP, GDBNF) for seven days starting at day 0 (D0), with refreshments at day 1 (D1) and
day 4 (D4). Cells will then be treated with IC 100 on day 7 in the absence and presence of |
micromolar oligomyci/antimycin (O/A; a commonly used mitophagic trigger) for 18 hours
followed by fixation immunocytochemical staining of TOM20 with an anti-TOMZ0 antibody and
DAPI staining (i.e., on day 8). Ultimately, the assay will contain a 1 uM O/A positive control and
0.1% DMSO negative control.

{60333] Combining treatment of mitophagy-enhancing compounds with 1 uM O/A will lead to
a dramatic reduction in TOM20 levels on top of reductions induced by O/A ireatment alone.
TOM20 immunostaining intensity will be quantified using Charles River Labs developed high
content analysis-based (HCA) algorithms. Nuclear counts will be quantified to identifv potential
compound (e.g, IC 100) induced cytotoxicity.

180336] Aipha-Synuclein aggregation assay:

i80357] Aggregates of the pre-synaptic protein alpha-synuclein are considered the primary

biomarkers of PD and evidence suggest that alpha-synuclein aggregates directly mediate neuronal
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cell death. As such, strategies aimed at reducing alpha-syonuclein aggregation and toxicity may
possess therapeutic potential.

{00338] In this assay, immortalized human mesencephalic progenitor cells (ReNcell VM)
seeded at 10,000 cells/well in laminin-coated 96-well plates will be differentiated by withdrawal
of growth factors (bFGF, EGF) and the addition of pro-differentiation factors (cAMP, GDNF} for
seven days starting at day 0 (B0}, Also on DO, cells will be transduced with an adenovirus encoding
wildtype human alpha-synuclein. After 24 hours, the cells then be treated with 1IC 100 and alpha-
synuclein expression and aggregation will be detected after 6 days by immunocytochemistry using
antibodies detecting alpha/beta synuclein (Syn205; Cell Signaling Technology) and aggregated
alpha-synuclein (MIFR14; Abcam), followed by HC A guantification as described for the TOM20
assay. Ultimately, the assay will also contain a 10 uM KU 0063794 positive control and 0.1%

DMSO negative control added on D1 and D4,
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Numbered Embodiments of the Disclosure
{80339]  Other subject matter contemplated by the present disclosure is set out in the following
numbered embodiments:
{00366] 1. A method of treating inflammation in lungs of a patient in need thereof, the
method comprising: administering to the patient a composition comprising an agent that inhibits

inflammasome signaling, whereby the inflammation in the lungs of the patient is treated.

{00361] 2. The method of embodiment 1, wherein the inflammation in the lungs is caused by
a condition selected from a central nervous system (CNS) tnjury, a neurodegenerative disease, an
autoimmune disease, asthma, chronic obstructive pulmonary disease, cystic fibrosts, interstitial

hung disease and acute respiratory distress syndrome.

{00362] 3. The method of embeodiment 2, wherein the ONS 1njury is selected from the group

consisting of traumatic brain injury (TBI), stroke and spinal cord injury (SCI).

{60363] 4. The method of 2, wherein the neurcdegenerative disease is selected from the
group consisting of amyotrophic lateral sclerosis (AL S), multiple sclerosis (MS) and Parkinson’s

disease (PD}.

{00364] S. The method of any one of the above embodiments, wherein the administration of

the composition results in inhibition of inflammasome activation in hung cells of the patient.

i80365] 6. The method of any one of embodiments 1-4, wherein the administration of the
composition results in a reduction of caspase-1, nucleotide-binding leucine-rich repeat pyrin
domain containing protein I (NLRP1}, nucleotide-binding eucine-rich repeat pyrin domain
containing protein 2 (NLRP2), nucleotide-binding leucine-rich repeat pyrin domain containing
protetn 3 (NLRP3}, NLR family CARD domain-containing protein 4 (NLRC4), caspase-11, X-
linked inhibitor of apoptosis protein {XIAP), pannexin-1, Apoptosis-associated Spec-like protein

containing a Caspase Activating Recruitment Domain (ASC), interleukin-18 (11.-18), high
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mobility group box 1 (HMGB1) or absent in melanoma 2 (AIM2) levels in lung cells of the

patient as compared to a control, wherein the control is an untreated patient.

{060366] 7. The method of embodiment 5 or 6, wherein the lung cells are Type H alveolar

cells.

{00367] 8 The method of any one of embodiments 1-5, wherein the administration of the
composition results in a reduction in acute lung injury {ALI) as compared to a control, wherein

the control is an unireated patient.

{00368] 9. The method of embodiment 8, wherein the reduction in ALT is evidenced by a
reduction in neutrophil infiltration into alveolar and/or interstitial space, reduced or absent

alveolar septal thickening or a combination thereof.

{060369] 10. The method of any one of the above embodiments, wherein the agent is an
extracellular vesicle (EV) uptake inhibitor, an antibody that binds to an inflammasome

component or a combination thereof.

{60378] 11. The method of embodiment 10, wherein the EV uptake inhibitor is a compound or

an antibody, wherein the antibody 1s selected from Table 1.

{00371] 12, The method of any one of embodiments 10-11, wherein the agent is an EV uptake

inhibitor in combination with an antibody that binds to an inflammasome component.
{60372] 13, The method of embodiment 12, wherein the EV uptake inhibitor is a heparin.
{00373] 14 The method of embediment 13, wherein the heparin is Enoxaparin.

{00374] 15, The method of any one of embodiments 10-14, wherein the antibody that binds to
an inflammasome component is an antibody that specifically binds to a component of a

mammalian AIM2, NLRPI, NLRP2, NLRP3 or NLRC4 inflammasome.
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$0375 16. The method of embodiment 10 or 1S, wherein the inflammasome component 13
| p

caspase-1, ASC or AIM2Z.
{060376] 17. The method of embodiment 16, wherein the inflammasome component is ASC.

{060377) 18, The method of embeodiment 17, wherein the antibody binds to an N-terminal
PYRIN-PAAD-DAPIN domain (PYD), C-terminal caspase-recruitment domain (CARD) domain
or an epitope derived from the PYD or CARD domain of the ASC protein.

{60378] 19. The method of embodiment 17, wherein the antibody binds to an amino acid
having at least 85% sequence 1dentity with an amino acid sequence selected tfrom the group

consisting of SEQ 1D NO: | and SEQ 1D NG: 2

060379]  20. The method of any one of embodiments 17-19, wherein the antibody inhibits ASC
¥

activity in the lungs of the patient.

{060380] 21. The method of any one of the above embodiments, wherein the composition is

formulated with a pharmaceutically acceptable carrier or diluent.

{00381] 22 The method of any one of the above embodiments, wherein the composition is

administered intracerebroventricularly, intraperitoneally, intravenously or by inhalation.

{60382] 23, A method of treating inflammation in fungs of a patient that has been subjected to
a central nervous system (CNS) injury, the method comprising: administering to the patient a
composition comprising an agent that inhibits inflamnmasoroe signaling, whereby the

inflammation in the lungs of the patient is treated.

{060383] 24 The method of embediment 23, wherein the CNS injury is selected from the

group consisting of traumatic brain injury (TBI), stroke and spinal cord injury (SCI).

{00384] 25 The method of any one of embodiments 23-24, wherein the adninistration of the
composition results in inhibition of inflammasome activation in lung cells of the patient.
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{00385] 26, The method of any one of embodiments 23-24, wherein the administration of the
composition results in a reduction of caspase-1, NLRP1, NLRP2, NLRP3, NLRC4, caspase-11,
XIAP, pannexin-1, Apoptosis-associated Spec-like protein containing a Caspase Activating
Recruitment Domain (ASC), interleukin-18 (IL-18}, high mobility group box 1 (HMGB1) or
absent in melanoma 2 (AIM2) levels 1n lung cells of the patient as compared to a control,

wherein the control is an untreated patient.

¢0386] 27. The method of embodiment 25 or 26, wherein the tung cells are Type I alveolar
£ yp

cells.

{60387] 28 The method of any one of embodiments 23-27, wherein the administration of the
composition results in a reduction in acute lung injury (ALI) as compared to a control, wherein

the control is an untreated patient.

{00388] 29 The method of embodiment 28, wherein the reduction in ALLis evidenced by a
reduction in neutrophil infiltration into alveolar and/or interstitial space, reduced or absent

alveolar septal thickening or a combination thereot.

{6038%]  30. The method of any one of embodiments 23-29, wherein the agent is an
extracellular vesicle (EV) uptake inhibitor, an antibody that binds to an inflammasome

component or a combination thereof,

{6039¢] 31. The method of embodiment 30, wherein the EV uptake inhubitor 15 a compound or

an antibody, wherein the antibody is selected from Table 1.

{80391] 32 The method of any one of embodiments 30-31, wherein the agent is an EV uptake

inhibitor in combination with an antibody that binds to an inflammasome component.
{00392] 33, The method of embodiment 32, wherein the EV uptake inhibitor is a heparin.
{00393] 34. The method of embodiment 33, wherein the heparin is Enoxaparin.
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[00394] 35, The method of any one of embodiments 30-34, wherein the antibody that binds to
an inflammasome component is an antibody that specifically binds to a component of a

mammalian AIM2, NLRP1, NLRP2, NLRP3 or NLRC4 inflammasome.

{80395] 36. The method of embodiment 30 or 35, wherein the inflammasome component is

caspase-1, ASC or AIM2Z.
{8603%6] 37. The method of embodiment 36, wherein the inflammasome component is ASC.

{60397] 38. The method of embodiment 37, wherein the antibody binds to the PYD, CARD
domain or an epitope derived from the PYD or CARD domain of the ASC protein.

{60398] 39 The method of embaodiment 37, wherein the antibody binds to an aming acid
having at least 85% sequence identity with an amino acid sequence selected from the group

consisting of SEQ 1D NO: 1 and SEQ ID NG: 2

{060399]  40. The method of any one of embodiments 37-39, wherein the antibody inhibits ASC

activity in the lungs of the patient.

{00400] 41 The method of any one of embodiments 23-40, wherein the composition is

formulated with a pharmaceutically acceptable carrier or difuent.

{00401] 42 The method of any one of embodiments 23-41, wherein the composition i
adnunistered intracerebroventricularly, intraperitoneally, intravenously or by inhalation 43. A
monoclonal antibody or an antibody fragment thereof that binds to Apoptosis-associated Spec-
like protein containing a Caspase Activating Recruitment Domain (ASC), wherein the antibody
or the antibody fragment binds specifically to an epitope of ASC, wherein the epiiope comprises
or consists of the amino acid sequence of SEQ ID NO: 5 or 5-10, 10-15 or 15-20 amino acids of

SEQ ID NO: 5.

{00402] 44, A monoclonal antibody or an antibody fragment thereof that binds specifically to

ASC, wherein the antibody or the antibody fragment comprises a heavy chain variable (VH)
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region and a light chain variable (VL) region, wherein the VH region amino acid sequence
comprises HCDR1 of SEQ 1D NO: 6, HCDRZ of SEQ D NO: 7 and HCDR3 of SEQ ID NO: 8,
or a variant thereof having at least one amino acid substitution in HCDR1, HCDRZ2, and/or

HCDR3S.

2

{00403] 45 A monoclonal antibody or an antibody fragment thereof that binds specificaliy to
ASC, wherein the antibody or the antibody fragment comprises a light chain variable (VL)
region and a heavy chain variable (VH) region, wherein the VL region amino acid sequence
comprises LCDRI1 of SEQ ID NO: 12, LCDR2 of SEQ ID NO: 13 and LCDR3 of SEQ ID NG:
14, or a variant thereot having at least one amino acid substitution in LCDR, LCDR2, and/or

LCDR3.

2

{80404] 46. A monoclonal antibody or an antibody fragment thereof that binds specifically to
ASC, wherein the antibody or the antibody fragment comprises a heavy chain variable (VH)
region and a light chain variable (VL) region, wherein the VH region amino acid sequence
comprises HCDR1 of SEQ 1D NG: 6, HCDRZ of SEQ ID NO: 7 and HCDR3 of SEQ ID NO: 8,
or a variant thereof having at least one amino acid substitution in HCDR1, HCDRZ, and/or
HCDR3; and wherein the VL region amino acid sequence comprises LCDR1 of SEQ ID NO: 12,
LODR2 of SEQ IB NGO 13 and LCDR3 of SEQ 1D NO: 14, or a variant thereof having at least
one amino acid substitution in LCDR1, LCDR2, and/or LCDR3.

{060405] 47. The monoclonal antibody or the antibody fragment thereof of embodiment 44,
wherein the VH region amino acid sequence comprises SEQ ID NGO: 18, 19, 20, 21, 22, or an
aminc acid sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid

sequence of SEQ D NOG: 18, 19, 20, 21, or 22

{00406] 48, The monoclonal antibody or the antibody fragment thereof of embodiment 45,
wherein the VL region amino acid sequence comprises SE(Q 1D NO: 28, 29, 30, 31, or an amino
acid sequence that 15 at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence
of SEQ ID NO: 28, 29, 30 or 31.
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{00407]  49. The monoclonal antibody or the antibody fragment thereot of embodiment 46,
wherein the VH region amino acid sequence comprises SEQ [D NO: 18, 19, 20, 21, 22, or an
amino acid sequence that is at least 95%, 96%, 97%, 98%% or 99% identical to the amino acid
sequence of SEQ 1D NG: 18, 19, 20, 21 or 22; and wherein the VL region amino acid sequence
comprises SEQ ID NO: 28, 29, 30, 31, or an amino acid sequence that is at least 95%, 96%,

97%, 98% or 99% tdentical to the amino acid sequence of SEQ 1D NO: 28, 29, 30 or 31,

{00408]  50. The monoclonal antibody or the antibody fragment thereof of embodiment 46,
wherein the VH region amino acid sequence comprises SEQ ID NO: 18, or an amino acid
sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of
SEQ ID NO: 18; and wherein the VL region amino acid sequence comprises SEQ ID NO: 28 or
an amino acid sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid

sequence of SEQ ID NO: 28,

{60409] 51. The monoclonal antibody or the antibody tfragment thereof of embodiment 46,
wherein the VH region amino acid sequence comprises SEQ ID NO: 18, or an amino acid
sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of
SEQ ID NO: 18; and wherein the VL region amino acid sequence comprises SEQ ID NO: 29 or
an amino acid sequence that is at least 95%, 96%, 97%, 98% or 99% tdentical to the amino acid

sequence of SEQ ID NO: 29

{060410] 52. The monoclonal antibody or the antibody tfragment thereof of embodiment 46,
wherein the VH region amino acid sequence comprises SEQ 1D NO: 18, or an amino acid
sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of
SEQ ID NO: 18; and wherein the VL region amino acid sequence comprises SEQ ID NO: 30 or

7%

an amino acid sequence that is at least 95%, 96%, 97%, 98% or 99% tdentical to the amino acid
k)

sequence of SEQ ID NO: 30

{00411] S3. The monoclonal antibody or the antibody tragment thereof of embodiment 46,
wherein the VH region amino acid sequence comprises SEQ 1D NO: 18, or an amino acid

138.



WO 2020/010273 PCT/US2019/040635

sequence that ts at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of
SEQ ID NO: 18; and wherein the VL region amino acid sequence comprises SEQ ID NO: 31 or
an amino acid sequence that 1s at least 95%, 96%, 97%, 98% or 99% identical to the amino acid

sequence of SEQ D NG: 31

{60412] 54 The monoclonal antibody or the antibody fragment thereof of embodiment 46,
wherein the VH region amino acid sequence comprises SEQ ID NO: 19, or an amino acid
sequence that 1s at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of
SEQ ID NO: 19; and wherein the VL region amino acid sequence comprises SEQ ID NO: 28 or
an amino acid sequence that 1s at least 95%, 96%, 97%, 98% or 99% identical to the amino acid

sequence of SEQ D NG: 28,

i80413] 55 The monoclonal antibody or the antibody fragment thereof of embodiment 46,
wherein the VH region amino acid sequence comprises SEQ ID NO: 19, or an amino acid
sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of
SEQ ID NO: 19; and wherein the VL region amino acid sequence comprises SEQ ID NO: 29 or
an aming acid sequence that 1s at least 95%, 96%, 97%, 98% or 99% identical to the amino acid

sequence of SEQ ID NG: 29,

{00414]  56. The monoclonal antibody or the antibody fragment thereof of embodiment 46,
wherein the VH region amino acid sequence comprises SEQ ID NO: 19, or an amino acid
sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of
SEQ ID NO: 19; and wherein the VL region amino acid sequence comprises SEQ ID NO: 30 or
an amino acid sequence that 1s at least 95%, 96%, 97%, 98% or 99% identical to the aming acid

sequence of SEQ ID NG: 30,

{00415] 57 The monoclonal antibody or the antibody fragment thereof of embodiment 46,

wherein the VH region amino acid sequence comprises SEQ 1D NG: 19, or an amino acid

sequence that is at least 95%, 96%, 97%, 98% or 99% 1dentical to the amino acid sequence of

SEQ ID NO: 19; and wherein the VL region amino acid sequence comprises SEQ ID NO: 31 or
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an amino acid sequence that is at least 95%, 96%, 97%, 98%% or 99% identical to the amino acid
> E

sequence of SEQ ID NO: 31,

{060416] 58. The monoclonal antibody or the antibody fragment thereof of embodiment 46,

wherein the VH region amino acid sequence comprises SEQ 1D NO: 20, or an amino acid

sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of

SEQ ID NO: 20; and wherein the VL region amino acid sequence comprises SEQ ID NO: 28 or
oy’

an amino acid sequence that is at least 95%, 96%, 97%, 98% or 99% tdentical to the amino acid
k)

sequence of SEQ ID NO: 28

{060417] 59. The monoclonal antibody or the antibody tfragment thereof of embodiment 46,
wherein the VH region amino acid sequence comprises SEQ 1D NO: 20, or an amino acid
sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of
SEQ ID NO: 20; and wherein the VL region amino acid sequence comprises SEQ 1D NGO 29 or
an amino acid sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid

sequence of SEQ ID NO: 29.

{00418] 60, The monoclonal antibody or the antibody tragment thereof of embodiment 46,
wherein the VH region amino acid sequence comprises SEQ ID NO: 20, or an amino acid
sequence that 1s at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of
SEQ ID NO: 20; and wherein the VL region amino acid sequence comprises SEQ 1D NGO 30 or
an amino acid sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid

sequence of SEQ D NG: 30.

{00419] 61 The monoclonal antibody or the antibody fragment thereof of embodiment 46,
wherein the VH region amino acid sequence comprises SEQ ID NO: 20, or an amino acid
sequence that 1s at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of
SEQ ID NO: 20; and wherein the VL region amino acid sequence comprises SEQ D NO: 31 or
an amino acid sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid
sequence of SEQ D NG: 31,
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{00426] 62 The monoclonal antibody or the antibody fragment thereot of embodiment 46,
wherein the VH region amino acid sequence comprises SEQ [D NO: 21, or an amino acid
sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of
SEQ ID NO: 21; and wherein the VL region amino acid sequence comprises SEQ ID NO: 28 or
an amino acid sequence that 1s at least 95%, 96%, 97%, 98% or 99% identical to the amino acid

sequence of SEQ ID NG 28,

{00421] 63. The monoclonal antibody or the antibody fragment thereof of embodiment 46,
wherein the VH region amino acid sequence comprises SEQ ID NO: 21, or an amino acid
sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of
SEQ ID NO: 21; and wherein the VL region amino acid sequence comprises SEQ ID NO: 29 or
an amino acid sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid

sequence of SEQ ID NO: 29

{060422] 64 The monoclonal antibody or the antibody fragment thereof of embodiment 46,
wherein the VH region amino acid sequence comprises SEQ ID NO: 21, or an amino acid
sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of
SEQ ID NO: 21; and wherein the VL region amino acid sequence comprises SEQ ID NO: 30 or
an amino acid sequence that is at least 95%, 96%, 97%, 98% or 99% tdentical to the amino acid

sequence of SEQ ID NO: 30,

{060423] 65. The monoclonal antibody or the antibody tfragment thereof of embodiment 46,
wherein the VH region amino acid sequence comprises SEQ 1D NO: 21, or an amino acid
sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of
SEQ ID NO: 21; and wherein the VL region amino acid sequence comprises SEQ ID NO: 31 or
an amino acid sequence that is at least 95%, 96%, 97%, 98% or 99% tdentical to the amino acid

sequence of SEQ ID NO: 31

{00424] 66, The monoclonal antibody or the antibody tragment thereof of embodiment 46,
wherein the VH region amino acid sequence comprises SEQ 1D NO: 22, or an amino acid
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sequence that ts at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of
SEQ ID NO: 22; and wherein the VL region amino acid sequence comprises SEQ ID NO: 28 or
an amino acid sequence that 1s at least 95%, 96%, 97%, 98% or 99% identical to the amino acid

sequence of SEQ D NG: 28,

{60425] 67 The monoclonal antibody or the antibody fragment thereof of embodiment 46,
wherein the VH region amino acid sequence comprises SEQ ID NO: 22, or an amino acid
sequence that 1s at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of
SEQ ID NO: 22; and wherein the VL region amino acid sequence comprises SEQ ID NO: 29 or
an amino acid sequence that 1s at least 95%, 96%, 97%, 98% or 99% identical to the amino acid

sequence of SEQ D NG: 20,

i80426] 68. The monoclonal antibody or the antibody fragment thereof of embodiment 46,
wherein the VH region amino acid sequence comprises SEQ ID NO: 22, or an amino acid
sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of
SEQ ID NO: 22; and wherein the VL region amino acid sequence comprises SEQ ID NO: 30 or
an aming acid sequence that 1s at least 95%, 96%, 97%, 98% or 99% identical to the amino acid

sequence of SEQ ID NG: 30,

{00427] 69 The monoclonal antibody or the antibody fragment thereof of embodiment 46,
wherein the VH region amino acid sequence comprises SEQ ID NO: 22, or an amino acid
sequence that is at least 95%, 96%, 97%, 98% or 99% identical to the amino acid sequence of
SEQ ID NO: 22; and wherein the VL region amino acid sequence comprises SEQ ID NO: 31 or
an amino acid sequence that 1s at least 95%, 96%, 97%, 98% or 99% identical to the aming acid

sequence of SEQ ID NG: 31,

i00428] 70. The monoclonal antibody or the antibody fragment thereof of any one of

embodiments 44-69, wherein the ASC is human ASC protein.



WO 2020/010273 PCT/US2019/040635

{00429] 71 The monoclonal antibody fragment of any one of embodiments 44-70, wherein
the antibody fragment is an Fab, an F(ab’ )2, an Fab’, an scFv, a single domain antibody, a

diabody or a single chain camelid antibody.

{00436] 72 The monoclonal antibody or the antibody fragment thereof of any one of
embodiments 44-71, wherein the monoclonal antibody or the antibody fragment thereof is

human, humanized or chimeric.

{00431]  73. An isolated nucleic acid molecule encoding the monoclonal antibody or the

antibody fragment thereof of any one of embodiments 44-72.
{00432] 74, An expression vector comprising the nucleic acid molecule of embodirent 73

[00433] 75. The expression vector of embodiment 32, wherein the nucleic acid molecule is
operatively linked to regulatory sequences suitable for expression of the nucleic acid segment in

a host cell.

{00434] 76, A recombinant host cell comprising the expression vector of embodiment 74 or

—r
/S
i/,

{80435] 77 A method for producing an antibody or an antibody fragment that binds
specifically to ASC, the method comprising: culturing a recombinant host cell comprising the
expression vector of embodument 74 or 75 under conditions whereby the nucleic acid molecule is
expressed, thereby producing the monoclonal antibody or the antibody fragment thereof that

binds specifically to ASC.

{60436] 78 A pharmaceutical composition comprising the monoclonal antibody or the
antibody fragment thereof of any one of embodiments 44-72, and a pharmaceutically acceptable

carrier, diluent or excipient.

i00437] 79 A method of treating inflammation in a subject, the method comprises

administering to the subject a therapeutically effective amount of the monoclonal antibody or the
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antibody fragment thereof of any one of embodiments 44-72, thereby treating the inflammation

in the subject.

{00438] 80 The method of embediment 79, wherein the administering the monoclonal

antibody or the antibody fragment thereof reduces levels of at least inflammatory cytokine.

{00439] 81 The method of embodiment 80, wherein the inflammation is an inflammasome-

related inflammation.

{00440 2. The method of embodiment 81, wherein the inflammasome-related inflammation
is associated with a central nervous system {CNS) injury, an autoimmune, autointlammatory,

metabolic or neurodegenerative disease.

{00441] 83 The method of embodiment 82, wherein the CNS injury selected from the group

consisting of traumatic brain injury (IBI), stroke and spinal cord injury (SCI).

{00442] 84 The method of embodiment 82, wherein the auteimmune or neurodegenerative
disease is arnyotrophic lateral sclerosis (ALS), Alzheumer's disease, Parkinson's disease,
muscular dystrophy (M), systemic tupus erythematosus, lupus nephritis, rheumatotd arthritis,
inflamnmatory bowel disease (e.g., Crohn’s Disease and ulcerative colitis) or multiple sclerosis

(MS).

{00443] 85 The method of embodiment 82, wherein the autointlammatory disease is

cryopyrin-associated periodic syndrome (CAPS).

{00444] 86, The method of embodiment 85, wherein the CAPS is selected from familial cold
autoinflamoatory syndrome (FCAS), Muckle-Wells syndrome (MW S$) and neonatal-onset

multisystem inflammatory disease (NOMID).

{00445] 87 The method of embodiment 82, wherein the metabolic disease is metabolic
syndrome, obesity, diabetes mellitus, diabetic nephropathy or diabetic kidney disease (DKD),

insulin resistance, atherosclerosts, a lipid storage disorder, a glycogen storage disease, medium-
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chain acyl-coenzyme A dehydrogenase deficiency, non-alcoholic fatty liver disease (e.g

D0

Nonalcoholic steatohepatitis (NASH)) and gout.

{00446] 88 The method of any one of embodiments 79-87, wherein the administration of the
monocional antibody or the antibody fragment thereof results in inhibition of inflammasome

activation in the subject.

{00447] 89 The method of any one of embodiments 79-87, wherein the administration of the
monoclonal antibody or the antibody fragment thereof results in a reduction in the activity of

ASC as compared 10 a control.
{00448] 90, The method of embodiment 89, wherein the control is an untreated subject.

[00448] 91 The method of any one of embodiments 79-90, wherein the administration is

intracerebroventricularly, intraperitoneally, intravenously or by inhalation.

{060450] 92. A method of treating multiple sclerosis (MS) in a subject, the method comprises
administering to the subject a therapeutically etfective amount of the monoclonal antibody or the

antibody fragment thereof of any one of embodiments 44-72, thereby treating MS in the subject.
J o] J R é:' .;

{00451] 93. The method of embodiment 92, wherein the administering the monocional

antibody or the antibody fragment thereof reduces levels of at least inflammatory cytokine.

{00452] 94, The method of embodiment 92, wherein the administration of the monoclonal
antibody or the antibody fragment thereof results in inhibition of inflammasome activation in the

subject.

{060453] 95. The method of any one of embodiments 92-94, wherein the administration of the
monocional antibody or the antibody fragment thereof results in a reduction in the activity of

ASC as compared to a control.

{00454] 96. The method of embodiment 95, wherein the control is an unireated subject.
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[00455] 97 The method of any one of embodiments 92-96, wherein the administration is

intracerebroventricularly, intraperitoneally, intravenously or by inhalation.

[00456] The various embodiments described above can be combined to provide further
embodiments. All of the U.S. patents, U.S. patent application publications, U.S. patent application,
foreign patents, foreign patent application and non-patent publications referred to in this
specification are tncorporated herein by reference, in their entirety.  Aspects of the embodiments
can be modified, if necessary to employ concepts of the various patents, application and
publications to provide yet further embodiments.

{00457] These and other changes can be made to the embodiments in light of the above-
detailed description. In general, in the following claims, the terms used should not be construed
to limit the claims to the specific embodiments disclosed in the specification and the claims, but
should be construed to include all possible embodiments along with the full scope of equivalents

to which such claims are entitled. Accordingly, the claims are not limited by the disclosure.
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What is claimed is:

1. A monoclonal antibody or an antibody fragment thereof that binds specifically to Apoptosis-
associated Speck-like protein containing a Caspase Activating Recruitment Domain (ASC),
wherein the antibody or the antibody fragment comprises a heavy chain variable (VH) region and
a light chain variable (VL) region,

wherein the VH region amino acid sequence comprises HCDR1 of SEQ ID NO: 6,
HCDR2 of SEQ ID NO: 7 and HCDR3 of SEQ ID NO: 8; and

wherein the VL region amino acid sequence comprises LCDR1 of SEQ ID NO: 12,
LCDR2 of SEQ ID NO: 13 and LCDR3 of SEQ ID NO: 14.

2. The monoclonal antibody or the antibody fragment thereof of claim 1, wherein the VH region
amino acid sequence comprises SEQ ID NO: 18, 19, 20, 21 or 22; and

wherein the VL region amino acid sequence comprises SEQ ID NO: 28, 29, 30 or 31.

3. The monoclonal antibody or the antibody fragment thereof of claim 1, wherein the ASC is

human ASC protein.

4. The monoclonal antibody fragment of claim 1, wherein the antibody fragment is an Fab, an

F(ab’),, an Fab’, an scFv, or a diabody.

5. The monoclonal antibody or the antibody fragment thereof of claim 1, wherein the monoclonal

antibody or the antibody fragment thereof is humanized or chimeric.

6. A pharmaceutical composition comprising the monoclonal antibody or the antibody fragment

thereof of claim 1, and a pharmaceutically acceptable carrier, diluent or excipient.

147.



7. Use of the pharmaceutical composition of claim 6 in the manufacture of a medicament for
treating inflammasome-related inflammation associated with acute lung injury (ALI) in lungs of a

patient suffering from acute lung injury (ALI).

8. The use of claim 7, wherein the ALI is acute respiratory distress syndrome (ARDS).

9. The use of claim 8, wherein the ALI is caused by a CNS injury, wherein the CNS injury is
selected from the group consisting of traumatic brain injury (TBI), stroke and spinal cord injury

(SCI).

10. The use of claim 7, wherein use of the pharmaceutical composition in treating
inflammasome-related inflammation associated with ALI results in inhibition of inflammasome

activation in lung cells of the patient, wherein the lung cells are Type II alveolar cells.

11. The use of claim 7, wherein use of the pharmaceutical composition in treating
inflammasome-related inflammation associated with ALI results in a reduction in ALI as

compared to a control, wherein the control is an untreated patient.

12. The use of claim 11, wherein the reduction in ALI is evidenced by a reduction in neutrophil
infiltration into alveolar and/or interstitial space, reduced or absent alveolar septal thickening or a

combination thereof.

13. The use of claim 7, wherein use of the pharmaceutical composition in treating
inflammasome-related inflammation associated with ALI results in a reduction of a

proinflammatory cytokine in the lungs of said patient.

14. The use of claim 13, wherein said proinflammatory cytokine is selected from the group

consisting of IL-1p and IL-18.
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