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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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 Spec-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,
HCDR?2 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,
LCDR?2 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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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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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
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What is claimed is:

1. A monoclonal antibody or an antibody fragment thereof that binds specifically to Apoptosis-
associated Spec-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,
HCDR?2 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,
LCDR?2 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’)2, an Fab’, an scFv, a single domain antibody, a diabody or a single chain camelid

antibody.

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

antibody or the antibody fragment thereof is human, 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.
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7. Use of the pharmaceutical composition of claim 1 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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