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PUBLIC SUMMARY

= Protein AA467197 is an essential regulator in chronic infections.
= AA467197 is positively involved in the establishment of hyperactivated NLRP3 inflammasome.
= AA467197 binds to GSDMD to limit its cleavage and allows persistent IL-1B secretion and cell viability.

= AA467197 deficiency exacerbates immune responses.
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The hyperactivation of NLRP3 plays an essential role during infections, in
which case a small portion of GSDMD is processed to become active and IL-
1B is secreted for a long duration. However, the mechanism underlying
NLRP3 hyperactivation remains unclear. Here we took use of the
CRISPR/Cas9 technology to screen for genes involved in NLRP3 hyperacti-
vation. We discovered that AA467197 suppresses the NLRP3 inflamma-
some to a hyperactivation state, and without affecting the canonical NLRP3
inflammasome activation. During infections caused by low doses of
pathogens, AA467197 deficient cells have elevated rates of cell death
compared with wild-type controls. Mechanistically, AA467197 binds to
GSDMD and hinders its processing by the oligomerized caspase-1. Cells
deficient for AA467197 undergo canonical NLRP3 inflammasome activa-
tion when encountering low-dose infections, leading to severe GSDMD
cleavage and cell pyroptosis. Our results uncover a molecular mechanism
for the exquisite regulation of the NLRP3 inflammasome in a hyperacti-
vated state, which might be useful for further clinical treatment of infec-
tions.

INTRODUCTION

Inflammasomes are a platform for the activation of caspase-1 and subse-
quent maturation of GSDMD and IL-18," playing an essential role during
viral and bacterial infections.”® Based on the initiators, inflammasomes can
be grouped into those ignited by the NOD-like receptors or the double-strand
DNA sensor AIM2."% Among the NOD-like receptors, NLRP3 is ubiquitously
expressed in myeloid cells and significantly contributes to anti-infection
responses of the immune system.” Canonical NLRP3 inflammasome activa-
tion gives rise to unbounded GSDMD processing, resulting in cell pyroptosis
which is usually beneficial for restricting pathogen amplifications during the
early stage of infection.'” However, the NLRP3 inflammasome can also
become hyperactivated during infections in which case the GSDMD process-
ing is limited.""'* Unlike the canonical NLRP3 inflammasome,which always
triggers cell death, the hyperactivated NLRP3 inflammasome induces persis-
tent secretion of IL-18 while keeping cells alive.'" For instance, chronic
hepatic inflammation caused by HCV induces persistent IL-1B secretion
mediated by NLRP3,"” chronic HIV-1 infection leads to NLRP3-dependent
caspase-1 activation that is not responsible for cell death in CD4" T cells,'
suggesting a positive involvement of NLRP3 hyperactivation in chronic infec-
tions.

AA467197 is the official gene name for NMEST1, which was firstly identified
as a nuclear protein to be negatively involved in human esophageal oncogen-
esis.'” The expression of AA467197 is induced in the reproduction tissues
during spermatogenesis as well as in the myeloid cells during inflammatory
stimulation.'®'" After induction, AA467197 translocates to the mitochondria
for a replacement of the mitochondrial protein NDUFA4."® AA467197
enhances the anti-viral immunity mediated by RIG-I or MDA-5and dimin-
ishes cellular ROS levels during inflammation.'® Moreover, the expression
level of AA467197 is positively correlated with the severity of rheumatoid
arthritis.'®

In this study, we find that AA467197 binds to GSDMD and protects it from
cleavage by the NLRP3 inflammasome during infections caused by low
doses of pathogens. Limited GSDMD pores on the cell membranes allow
sustained secretion of IL-18 and long-term viability of cells. AA467197 defi-
ciency leads to deteriorated immune responses to viral or bacterial infections

in low doses.

MATERIALS AND METHODS
Antibodies and reagents

Antibodies against NLRP3 (15101), IL-18 (12703, 12426), cleaved IL-13
(83186, 63124), caspase-1 (3866, 24232 and 2225), anti-H3 (9715), anti-
EEAT (2417) and GSDMD (93709) were from Cell Signaling Technology. Anti-
bodies against GSDMD (ab215203) and caspase-1(ab207802) were
purchased from Abcam. Antibody against AA467197 (PA5-69665) was from
Invitrogen. Antibody against AA467197 (HPAQ12943) was from Sigma-
Aldrich. Antibodies against AA467197 (NBP1-98391) were from Novus
Biologicals. Mouse anti-CD45 (11-0451-81), anti-CD11b (48-0112-82), anti-
CD11c (17-0128-42), anti-Siglec-F (12-1702-82), anti-Ly6G (12-9668-82),
anti-CD64 (12-0641-82) and anti-Ly6C (12-5932-82) antibodies were
purchased from ThermoFisher Scientific. Anti-c-Myc magnetic beads
(88843) were purchased from Pierce. Antibody against 6xHis tag (MA121315)
was purchased from Invitrogen. Antibodies against FLAG tag (F3165), B-actin
(A1978) and anti-FLAG M2 magnetic beads (M8823) were purchased from
Sigma-Aldrich. Antibodies against c-Myc (sc-40) and GST (sc-138) were
purchased from Santa Cruz Biotechnology. Anti-HA tag antibody (HX1820)
was purchased from Huaxingbio (Beijing). Mouse anti-CD45 (11-0451-81),
anti-CD11b (48-0112-82), anti-CD11c¢ (17-0128-42), anti-Siglec-F (12-1702-
82), anti-Ly6G (12-9668-82), anti-CD64 (12-0641-82) and anti-Ly6C (12-
5932-82) antibodies were purchased from ThermoFisher Scientific. HRP-
conjugated goat anti-mouse IgG (SA00001-1) and HRP-conjugated goat anti-
rabbit IgG (SA00007-2) were purchased from Proteintech Group. Alexa Fluor
Plus 488-conjugated goat anti-mouse 1gG (A32723) and Alexa Fluor 594-
conjugated goat anti-rabbit IgG (A32740) were purchased from Invitrogen.
Alexa Fluor Plus 488-conjugated donkey anti-goat I1gG (bs-0294D-AF488)
and Alexa Fluor 594-conjugated donkey anti-rabbit IgG (bs-0295D-AF594)
were purchased from Bioss (Beijing).

Glutathione sepharose 4B resin (17075601) was purchased from Cytiva.
Protein A/G PLUS-Agarose beads (sc-2003) were purchased from Santa
Cruz Biotechnology. DAPI (2879038) was purchased from PeproTech
(BioGems). Dropout (DO)/-Leu/=Trp and DO/-Ade/—His/~Leu/~Trp
supplement were purchased from Clontech, Takara Bio. Protease inhibitor
cocktail (11697498001) was purchased from Roche. PGN (79682) was from
Sigma-Aldrich. Ni-NTA agarose beads (R90115) were purchased from Invit-
rogen.

Mice and infections

AA4671977~ (S-KO-10082) mice were purchased from Cyagen
Biosciences (Jiangsu, China). Mice were bred and held in specific pathogen-
free conditions if not specified. For survival calculations, mice were infected
with virus or bacteria as indicated. Mice survival were calculated in the
following days. Bacterial loads in lungs were examined at the indicated days
post bacterial infection.

Bacteria and virus

Klebsiella pneumoniae serotype 2 strain (43816) was purchased from
ATCC. Salmonella enterica serovar typhimurium (CGMCC 1.1194) was from
Institute of Microbiology, Chinese Academy of Sciences. Staphylococcus
aureus (NCTC8325) was from University of Science and Technology of China.
Bacteria were preserved in LB plates and inoculated to liquid LB medium,
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followed by shaking at 37°C for 16 h. Bacteria either from culture or tissue
homogenates were diluted and spread into LB plates to determine the CFU
numbers. Influenza A virus (H1N1) was a gift from Prof. Shuo Wang (Institute
of Microbiology, Chinese Academy of Sciences).

BALF collection

Bronchoalveolar lavage fluid (BALF) were collected as previously
described.” Briefly, mice were anaesthetized, followed by thoracic cavity
opened and a flush of circulating blood cells by injecting about 10 ml ice-cold
PBS into the right ventricle. Mouse neck was then dissected to expose
trachea. A puncture needle was inserted into the upper end of the trachea,
followed by repeated rinsing with 0.8 ml PBS for five times. BALF collections
were centrifuged at 300 g at 4°C for 5 min, followed by ELISA assays of the
supernatants or macrophage isolation in the cell pellets. Cells incubated with
mouse Fc block antibody for 30 min on ice were subjected to flow cytometry-
based analysis or sorting. CD45" was the marker for leukocytes.
CD45'CD11¢*CD64* were markers for macrophages and CD45'CD11b*
CD11¢Ly6G* were markers for neutrophils.

CRISPR/Cas9-based screening

Briefly, immortalized bone marrow-derived macrophages (iBMDMs) were
infected with lentiviruses carrying Cas9 and sgRNAs against candidate genes
of putative LPS-binding proteins from our previous survey.”” Cells were
selected and transfected with a low amount of pathogens to trigger moder-
ate inflammasome activation. Cell viabilities were examined later and cells
with the top cytotoxicity were chosen for further analysis.

Primary cell separation and culture

To generate BMDM cells, bone marrow cells were flushed from mouse
femurs and tibias, followed by red blood cell removal using red blood cell lysis
buffer. Cells were resuspended in alpha-MEM containing 10% (v/v) fetal
bovine serum and 10 ng/ml M-CSF and grown at 37°C with a 5% CO, humid-
ified atmosphere for 7 days. Study was licensed by the Ethics Committee of
Institute of Microbiology, Chinese Academy of Sciences.

Cell transfection

Transfection reagent JetPRIME (Polyplus Transfection) was used to
conduct transfection in HEK293T cells. HEK293T cells were plated 14 h
earlier to achieve a density of about 70% when transfection was performed.

Inflammasome induction and reconstitution

For inflammasome activation, cells were incubated with 1 pg/ml LPS for
3 h, followed by stimulation with 10 uM nigericin for 30 min. Cells were grown
at 37°C with a 5% CO, humidified atmosphere. For induction of inflamma-
some hyperactivation, cells were primed with 1 pg/ml LPS for 3 h and then
were stimulated with 50 pg/ml PGN for 3 h.

Cell viability and cytotoxicity assay

Cell pellets from cells stimulated with inflammasome activators were used
to measure cell viability through checking cellular ATP levels with a CellTiter-
Glo luminescent cell viability assay kit (Promega). The supernatants from
cells stimulated with inflammasome activators were collected and subjected
to lactate dehydrogenase (LDH) assay to assess cell death using a CytoTox
96 non-radioactive cytotoxicity assay kit (Promega). Both the supernatants
and cell pellets were collected for immunoblotting analyses.

Recombinant protein expression and purification

For recombinant expression of GST-tagged AA467197, AA467197 cDNA
was cloned into pGEX-6P-1 vector. Plasmids were transformed into E. coli
strain BL21 and the bacteria grew in LB medium supplemented with
100 pg/ml ampicillin at 37°C for 8 h, followed by addition of IPTG to a final
concentration of 0.5 mM and shaking at 150 rpm at 37°C for 3 h. Cells were
harvested and resuspended with PBS containing 1% Triton-X-100 and lysed
by sonication. Cell lysates were centrifuged at 13,000 rpm at 4°C for 30 min
and filtered through sterile syringe filters. The filtered lysate was loaded on
column containing glutathione sepharose 4B resin, followed by washing with
PBS containing 1% Triton-X-100. The protein was eventually eluted by 1 ml
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10 mM L-Glutathione solution.

Immunoprecipitation

HEK293T cells were seeded on 6-well culture plates and were transfected
with plasmids 16 h later. 24 h post transfection, cells were washed twice with
PBS and lysed in a pre-chilled buffer containing 150 mM NaCl, 50 mM Tris
(pH 7.5), 1 mM EDTA, 0.5% digitonin, 1% protease inhibitor cocktail and 10%
glycerol on ice for 30 min. For immunoprecipitation using primary cells, cells
post stimulation or treatments were lysed in a pre-chilled PBS buffer contain-
ing 0.56% digitonin, 1% protease inhibitor cocktail on ice for 30 min. Cell
lysates were centrifuged at 13,000 rpm at 4°C for 10 min. Primary antibodies
and their isotype control IgG were immobilized to AminoLink Coupling Resin
(ThermoFisher Scientific) following the manufacturer's instructions. Super-
natants were incubated with immobilized antibodies at 4 °C for 2 h. Resins
were washed three times with PBS containing 0.5% digitonin, followed by
immunoprecipitant detachment in 0.1 M Glycine-HCI, pH 2.7. Supernatants
were neutralized by adding 1/10 the volume of 2 M Tris-HCI, pH 8.0, followed
by immunoblotting with the indicated antibodies.

Yeast two-hybrid screening

Yeast strain AH109 was inoculated into 5 ml YPDA medium and shaked at
250 rpm at 30°C for 16 h. The overnight culture was transferred to a flask
containing 50 ml YPDA and incubated at 30°C for 3 h. Yeast cells were
collected by centrifuged at 4,000 rpm for 10 min and resuspended in a
1XTE/LiAc buffer (pH7.5) containing 0.1 M lithium acetate, 0.1 M Tris-HClI
and 10 mM EDTA. A mixture of plasmid DNA and carrier DNA was added to
the yeast cell suspension and vortexed to mix well. A PEG/LiAc buffer
containing 40% polyethylene glycol 3350, 0.1 M lithium acetate, 0.1 M Tris-
HCl and 10 mM EDTA was then added to the suspension and vortexed at a
high speed. The suspension was shaked at 200 rpm at 30°C for 30 min,
followed by addition of DMSO and heat shock in a 42°C water bath for
15 min. Cells were chilled on ice for 2 min and resuspended to plated on
appropriate SD agar plates. A mouse enterocyte cDNA library was used for
Y2H screening with Gal4 DNA binding domain (BD)-tagged AA467197 as a
bait. BD-tagged AA467197 and Gal4 DNA activating domain (AD)-tagged
NLRP6 were co-transfected into yeast strain AH109 and double positive
clones were selected on SD medium lacking adenine, histidine, leucine and
tryptophan.

Statistical analysis

No statistical methods were used to predetermine sample size. Experi-
ments were independently repeated at least three times to achieve statistical
significance. No randomization or blinding procedures was used in this study.
No samples were excluded from the analysis. Data were shown as means *
SD of three technical replicates. Data with normal distribution determined by
Shapiro—Wilk normality test were statistically analyzed by two tailed
Student's t tests if not specified. The Gehan-Breslow-Wilcoxon test was used
for the analysis of survival data. Data were analyzed by GraphPad Prism 9.0.
P-values = 0.05 were termed as significant (x, P < 0.05; **, P < 0.07; ***, P <
0.007); NS means non-significant where P> 0.05.

RESULTS
A screening for anti-infection molecules

We established an in vitro infection model in immortalized bone marrow-
derived macrophages (iBMDMSs) by infecting cells with a low dose of
pathogens. Post infection, these cells underwent persistent IL-1B secretion
and remain viable, both of which were symptoms of innate immune
responses during the hyperactivation of the NLRP3 inflammasome. To iden-
tify genes involved in infections with low amounts of pathogens, we
performed a screening using iBMDMSs. Briefly, iBMDM cells infected with
lentiviruses carrying Cas9 and guide RNAs were separated into single clones
and selected with puromycin. Subsequently, cells were infected with low
amounts of pathogens to stimulate NLRP3 hyperactivation. Cells with severe
cytotoxicity were selected and sequenced. We then compared the level of
cytotoxicity to the relevant abundance of sgRNAs and performed gene ontol-
ogy analysis. In the group infected with the influenza A virus (Figure 1A), the
most significant GO items were related to cytokine production, protein secre-
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Figure 1. CRISPR-sgRNA screening for anti-infection molecules (A, B) iBMDM cells were infected with sgRNA-containing lentiviruses, followed by single cell culture in 96-well
plates and influenza A virus infection. Cell cytotoxicity was determined through calculating supernatant LDH levels and the top 300 cells were sequenced. The abundance of
sgRNA within each well were also analyzed (A). Genes targeted by sequenced sgRNAs were subjected to a gene ontology analysis (B). (C, D) iBMDM cells were infected with
sgRNA-containing lentiviruses, followed by single cell culture in 96-well plates and K. pneumoniae infection. Cell cytotoxicity was determined through calculating supernatant
LDH levels and the top 300 cells were sequenced. The abundance of sgRNA within each well were also analyzed (C). Genes targeted by sequenced sgRNAs were subjected to a
gene ontology analysis (D). (E, F) iBMDM cells were infected with sgRNA-containing lentiviruses, followed by single cell culture in 96-well plates and S. aureus infection. Cell cyto-
toxicity was determined through calculating supernatant LDH levels and the top 300 cells were sequenced. The abundance of sgRNA within each well were also analyzed (E).
Genes targeted by sequenced sgRNAs were subjected to a gene ontology analysis (F). (G) Venn diagram of genes whose deficiencies had the most significant effects on the cell
cytotoxicity of iBMDMs infected with influenza A, K. pneumoniae or S. aureus. (H) iBMDM cells were infected with lentiviruses carrying sgRNA against AA467197. Cells were
infected with influenza A, K. pneumoniae or S. aureus, followed by cell viability examination through checking cellular ATP levels. (1) iBMDM cells were infected with lentiviruses
carrying sgRNA against AA467197. Cells were infected with influenza A, K. pneumoniae or S. aureus, followed by cell death examination through checking supernatant LDH
levels. Data were shown as means + SD. =, P< 0.07; ***, P< 0.001. Experiments were repeated three times with similar results.

tion, and inflammatory response (Figure 1B). In the K. pneumoniae group  (Figure TE), the top GO items were about cytokine production, T cell activa-
(Figure 1C), genes involved in the response to bacterial infection, cytokine  tion, and response to bacterial infection (Figure 1F). We then analyzed the top
production, and secretion were enriched (Figure 1D). In the S. aureus group  significant genes among these three groups and identified four genes named
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Figure 2. AA467197 suppresses the NLRP3 inflammasome to a hyperactivated state (A, B) AA467797"" and AA467197~ BMDM cells primed with 1 pg/ml LPS for 3 h were
stimulated with 10 uM nigericin for 30 min, followed by immunoblotting with antibodies against the indicated proteins (A). Percentages of viable cells were determined by exam-
ining cellular ATP levels in cell pellets (B, left panel) and percentages of cells undergoing pyroptosis were calculated through checking released LDH in cell culture supernatants
(B, right panel). (C, D) AA467197"" and AA467197 '~ BMDM cells primed with 1 pg/ml LPS for 3 h were stimulated with 50 pg/ml PGN for 3 h, followed by immunoblotting with
antibodies against the indicated proteins (C). Percentages of viable cells were determined by examining cellular ATP levels in cell pellets (D, left panel) and percentages of cells
undergoing pyroptosis were calculated through checking released LDH in cell culture supernatants (D, right panel). (E) AA4677197* and AA467197'~ BMDM cells were incubated
with influenza A virus at an MOI of 0.7 for 24 h. Percentages of viable cells were determined by examining cellular ATP levels in cell pellets (left panel) and percentages of cells
undergoing pyroptosis were calculated through checking released LDH in cell culture supernatants (right panel). (F) AA467197"* and AA467197 '~ BMDM cells were incubated
with K. pneumoniae at an MOI of 1 for 3 h, followed by media replacement with fresh media and a further culture for 24 h. Percentages of viable cells were determined by examin-
ing cellular ATP levels in cell pellets (left panel) and percentages of cells undergoing pyroptosis were calculated through checking released LDH in cell culture supernatants (right
panel). (G) AA467197" and AA467197~ BMDM cells were incubated with S. aureus at an MOI of 1 for 3 h, followed by media replacement with fresh media and a further culture
for 24 h. Percentages of viable cells were determined by examining cellular ATP levels in cell pellets (left panel) and percentages of cells undergoing pyroptosis were calculated
through checking released LDH in cell culture supernatants (right panel). Data were shown as means + SD. **, P < 0.07; ***, P < 0.001. Experiments were repeated three times

with similar results.

AA467197, NiIrp3, Nirpla, and Trem2 that existed in all three groups
(Figure 1G). We selected AA467197 for further analysis because its role in
inflammation was still elusive. We then generated AA467197 deficient
iBMDM cells and infected them with low amounts of pathogens. We
observed that AA467197 deficiency deteriorated cell viability and increased
cell death in these cells post infection (Figures TH-I). In all, AA467197 is
screened out as an essential regulator of immune responses to infections in
low doses.

AA467197 suppresses the NLRP3 inflammasome to a hyperactivated
state

To further investigate the role of AA467197 in the NLRP3 inflammasome
activation, we generated primary BMDM cells from AA4671977~ mice, and
challenged these cells with canonical NLRP3 inflammasome stimuli. We
found that the activation of caspase-1 and maturation of IL-18 was unaf-
fected in AA4671977~ cells (Figure 2A). Additionally, the percentages of cell
viability and cell death were also comparable between wild-type and

AA467197 " cells (Figure 2B). PGN, a peptidoglycan, activates the hyperacti-
vation of the NLRP3 inflammasome in cells.”’ However, when we treated
AA4671977 cells with PGN, we found that the secretion of IL-18 vanished
and the cleavage of caspase-1 was aggravated (Figure 2C). Consistent with
previous reports, NLRP3 hyperactivation did not cause cell death (Figure 2D).
However, AA4671977'~ cells underwent pyroptosis post NLRP3 hyperactiva-
tion induction (Figure 2D). Furthermore, we incubated wild-type and
AA4671977~ BMDM cells with low amounts of influenza A virus to stimulate
NLRP3 hyperactivation. We found that wild-type cells exhibited variable
responses post viral infection in low doses. In contrast, AA467197 7 cells
exhibited severe cell cytotoxicity post viral infection (Figure 2E). We also chal-
lenged wild-type and AA4677977~ BMDM cells with low amounts of K. pneu-
moniae. We found that the cell viability of AA467797~ cells but not wild-type
ones was critically hampered (Figure 2F). Similar results were also observed
in cells infected with S. aureus (Figure 2G). Taken together, these results indi-
cate that AA467197 is required for the hyperactivation of the NLRP3 inflam-
masome during infections in low doses.
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GSDMD C-terminus were co-transfected into yeast
strain AH109. Transformants were grown in selec-
tion media and the intensity of Gal4 activation was
visualized through an X-a-gal reaction assay. (B)
Plasmids encoding FLAG-tagged AA467197 and
Myc-tagged GSDMD C-terminus were co-trans-
fected into HEK293T cells for 24 h, followed by
immunoprecipitations using an anti-FLAG antibody
or a control IgG. Precipitates and lysates were
immunoblotted with antibodies against the indi-
cated proteins. (C) Recombinant GST or GST-
AA467197 was incubated with HEK293T cell lysates
containing GSDMD C-terminus, followed by a GST
pulldown assay. Precipitates and inputs were
immunoblotted with antibodies against the indi-
cated proteins. (D) Wild-type BMDM cells primed
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pg/ml PGN for 3 h, followed by immunoprecipitation
and immunoblotting with antibodies as indicated. (E)
AA467197" and AA467197'~ BMDM cells primed
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Precipitates and lysates were immunoblotted with
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incubated with K. pneumoniae at an MOI of 1 for 3 h,
BMDM followed by media replacement with fresh media
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| immunoprecipitated with an antibody against
AA467197 or a control IgG. Precipitates and lysates
were immunoblotted with antibodies against the
indicated  proteins.  (H)  AA467197""  and
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for 24 h. Cells were lysed and immunoprecipitated
with an antibody against AA467197 or a control IgG.
Precipitates and lysates were immunoblotted with
antibodies against the indicated proteins. (l) Wild-
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AA467197 binds to GSDMD

To find out how AA467197 participates in the NLRP3 hyperactivation, we
screened a mouse bone marrow cDNA library using the yeast two-hybrid
system. With AA467197 as a bait for the screen, GSDMD fragments were
repeatedly detected (Figure 3A). GSDMD forms pore on cell membrane post
its processing by caspase-1, an executor of the inflammasomes.” The asso-
ciation between AA467197 and GSDMD was further validated in HEK293T
cells through a co-immunoprecipitation assay (Figure 3B). We also purified
recombinant AA467197 from E. coliand found that it could pull down GSDMD
C-terminus from HEK293T cell lysates (Figure 3C). Moreover, the interaction
between AA467197 and GSDMD was observed in PGN-stimulated primary
BMDM cells (Figure 3D). Based on our previous observation that cells under-
went pyroptosis in cells deficient of AA467197, we hypothesized that
AA467197 hampers GSDMD processing by caspase-1. Therefore, we exam-
ined the association between caspase-1 and GSDMD. We found that the
binding ability between these two molecules was unchanged in BMDM cells
post AA467197 deletion when cells were treated with a stimulus for canoni-
cal NLRP3 inflammasome activation (Figure 3E). However, when cells were
treated with viral infection in low doses, the association between caspase-1
and GSDMD was greatly enhanced (Figure 3F). We also challenged BMDM
cells with K. pneumoniae infection in low doses. The interaction of caspase-1
with GSDMD was strengthened in bacterial infected cells that were devoid of
AA467197 (Figure 3G). Similar results were also observed in cells stimulated
with S. aureus infections in low doses (Figure 3H). Moreover, AA467197 was

found to be located in the cell cytoplasm (Figure 3l). In sum, these data
suggest that AA467197 binds to GSDMD for the establishment of NLRP3
hyperactivation.

AA467197 deficiency exacerbates host defense against pathogens

To determine whether the binding between AA467197 and GSDMD hinders
GSDMD processing, we examined the cellular status of GSDMD in wild-type
and AA4671977~ BMDM cells. We found that there were more cleaved
GSDMD in AA4671977~ BMDM cells than that in wild-type cells post PGN
stimulation (Figure 4A). GSDMD is cleaved by caspase-1 at the D276 posi-
tion and a D276N mutation abolishes the processing by caspase-1.” We
then introduced this GSDMD mutant into wild-type and AA467197~ BMDM
cells. We found that cell viabilities were restored in AA4671977~ BMDM cells
transfected with the GSDMD mutant (Figures 4B-C). In further experiments,
we infected wild-type and AA4677977~ mice with a low amount of influenza
A virusand found that AA467797~ mice were more vulnerable to viral infec-
tions than their wild-type counterparts (Figure 4D). Consistently, viral loads
were increased in AA4671977~ lungs compared to wild-type controls (Figure
4E). Similarly, we administrated wild-type and AA4677977~ mice with a low
amount of K pneumoniae. We found that AA4671977~ mice were more
susceptible to bacterial infections than wild-type mice (Figure 4F). Moreover,
bacterial loads were elevated in AA4677197 " lungs when compared with wild-
type tissues (Figure 4G). Similar results were detected in wild-type and
AA467197"~ mice infected with S. aureus (Figures 4H-1). In all, these results
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Figure 4. AA467197 deficiency exacerbates host defense against pathogens (A) Wild-type BMDM cells primed with 1 ug/ml LPS for 3 h were stimulated with 50 pg/ml PGN for
3 h, followed by immunoblotting with antibodies against the indicated proteins. (B, C) AA4677197"* and AA467197~ BMDM cells transfected with a control vector or plasmids
encoding GSDMD (D276N) mutant were primed with 1 ug/ml LPS for 3 h and further stimulated with 50 ug/ml PGN for 3 h. Percentages of viable cells were determined by exam-
ining cellular ATP levels in cell pellets (B) and percentages of cells undergoing pyroptosis were calculated through checking released LDH in cell culture supernatants (C). (D, E)
AA467197" and AA467197~ mice were inoculated intratracheally with Tx10% PFU of influenza A virus. Survival rates were examined within a period of 14 days. n = 10 for each
group (D). Viral loads were determined using lung homogenates 8 days post infection. n = 5 for each group (E). (F, G) AA467197"* and AA467197 "~ mice were inoculated intra-
tracheally with 3x10* CFU of K. pneumoniae. Survival rates were examined within a period of 8 days. n=8 for each group (F). Bacterial loads were determined using lung
homogenates 2 days post infection. n = 5 for each group (G). (H, ) AA467197"* and AA467197 '~ mice were infected intranasally with 5x10° CFU of S. aureus. Survival rates were
examined within a period of 8 days. n = 8 for each group (H). Bacterial loads were determined using lung homogenates 2 days post infection. n=5 for each group (I). Data were
shown as means £ SD. *, P< 0.05; *x, P< 0.07; ***, P< 0.001. Experiments were repeated three times with similar results.
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