= (o e - e
WT__ _ Nox4 O Control O Nigericin M ATP OWT B Nox4™ OWT B Nox4™ OWT B Nox4™
LPS — + + — — + + — 300 * 150 * 200
ATP — — + + — — + + 100 — | — v
kDa = g0 250 =] — oo v
caspase 1 SUBBBEES 5 = = 3 8 E 150
Pro-caspase-1 (NS ?E» £ 200 € 100 % v ?E» v
a 60 > > S v
= a 150 Q. 5} v ~ 100 o
3 40 o oe % ® 3 o
L = 100 5 50
Z 20 = v = £ 50
Caspase-1 p10 i i -10 0 50 % RS - o %=
Pro-IL-1p ~ @Be® ”! -31 NOX4 NOX4 0+ 0+ 0
s Control
IL-1p p17 - . _ 17 9RNA #1gRNA #2 PBS + — + -— PBS + — + -— PBS + — + -—
) LPS — + — + LPS — + — + LPS — + — +
p-actin erereserereese - 42
d *%k
51 = 54 5 - 45— 5 - 124 &
K2} "3 @ i @ D 404 A K] o o 0O Control
[ [} [} [} o [0} <
g4 g4 847 357 g4 g "0 OLPs
30 0.8
E, | E ] E ] E 20- E ] £ 067 o
2 2 2 2 154 2 2 04
= = = £ 7 = Z
D 11 o 1 o 17 3] 3 17 © 024
[ ['4 o ND ['4 [ ND
0 4 0 A 0 +—m 0 - 0 +— 04
Nox1 Nox2 Nox3 Nox4 Duox1 Duox2
e f
Nigericin (min) — — 15 30 60 ATP (min) — — 15 30 Nigericin (uM) — — 3.36.713.4 ATP(mMM) — — 1 2
LPS(4h) — + + + + o LPS(4h) — + + + p, LPS(4h) — + + + + ,py LPS@h —+ + + ypg
NOX4 = - == wm = -60 NOX4 — — == = - 60 NOX4 — == = o w— — 60 NOX4 == = == == - 60
CPT1A — - « = w= -88 CPT1A - -88 crriA R - 55 CPTIA = = == == -88
-20
TOMM20 ewesereses -20 TOMM20 == = = w= -20 TOMM20 es esesep e -20 |OVM20 seeseses
g h 0.3 **
LPS(h) 0 2 4 6 1624 LPS (ng/ml) 0 2505001000 Silica(6h) — — + — ) M
( ) kDa ( 9 ) kDa MSU (6 h) —_ - =+ ZE‘
NOX4 == == = o e o - 60 NOX4 w= = — - 60 LPS(4h) — + + + pa 5 0.2
CPTIA == o= o o o — - 88 CPT1A ®= e= == = -88 NOX4 = = == = - 60 = o
S ey - -88 A3 .
ToMM20 [ - 20 TOMM20 == == == == -20 SPT1A s =
TOMM20 w0 e e e — 20 o
. LPS(4h) — + + +
| Silica(®h) — — + —
*
A. hydrophila aerolysin (min) — — 30 60 04 ! MSU @ h) — - — +
LPS(4h) — + + + ypa E 03 5
NOX4 == — = @ -60 =) —
£ 02
CPT1A = = =~ == -88 &
4 04
TOMM20 & e e @ -20 = o
LPS(4h) — + + +

A. hydrophila aerolysin (min) — —3060

Supplementary figure 1 NOX4 positively regulates
NLRP3 inflammasome activation. (a) Immunoblot for
caspase-1 and IL-1p from LPS-primed WT and Nox4 "
BMDMs stimulated with ATP. (b) ELISA for TNF-a from
primary human macrophages transduced with lentivirus
expressing two independent NOX4-target gRNAs (NOX4
gRNA #1 and NOX4 gRNA #2) or control plasmid
(Control), and stimulated with LPS and nigericin or ATP. (c)
ELISA for IL-1p, IL-18 and TNF-a in plasma of WT and
Nox4" mice after intraperitoneal injection (i.p.) of LPS (10
mg/kg) or PBS for 24 h (PBS, n =3 and LPS, n=10). (d)
Quantitative PCR for Nox 1, Nox2, Nox3, Nox4, Duox1 and
Duox2 gene from WT BMDMs treated with LPS and ATP.
Not detected (N.D). (e,f) Immunoblot for NOX4 and
CPT1A in mitochondrial fraction from LPS-primed WT

BMDMs stimulated with nigericin or ATP. (g) Immunoblot
for NOX4 and CPT1A in mitochondrial fraction from WT
BMDMs incubated with LPS. (h,i) Immunoblot for NOX4
and CPT1A in mitochondrial fraction and ELISA for IL-1j3
from LPS-primed WT BMDMs stimulated with silica (200
uM, 6 h), MSU (200 uM, 6 h) or A. hydrophila aerolysin (10
ng/ml, 0, 30, 60 min). B-actin and TOMM20 served as the
standard. Data are derived fromn=6 (a); n=5(d); n=8
(e,f); n =6 (g,h); n =5 (i); mice and n = 3 (b) human
subjects. Alldataare mean + s.d., **P< 0.01,*P<0.05 by
ANOVA. Data are representative of three independent
experiemnts and each carried out in triplicate.
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Supplemetary figure 2 NOX4 induces FAO in NLRP3
inflammasome activation. (a) Metabolon profiles in WT
BMDMs stimulated with LPS and ATP. (b) Immunoblot
analysis for CD36 in WT and Nox4'~ BMDMs stimulated
with LPS and nigericin. (¢) OCR in WT and Nox4 "~ BMDMs
stimulated with LPS and nigericin. (d) Immunoblot analysis
for caspase-1 and IL-1B in WT and Nox4 BMDMs
incubated with palmitate-BSA (PA-BSA) and ATP after LPS.
(e,f) Immunoblot analysis for caspase-1 and IL-1Band (g)
ELISA for IL-1B, IL-18 and TNF-a. in WT and Nox4 "~
BMDMs incubated with stearic acid-BSA (SA-BSA) and

nigericin or ATP after LPS. (h) ECAR in WT and Nox4 "
BMDMs stimulated with LPS and nigericin. (i) Immunoblot
analysis for G6PD in WT and Nox4"~ BMDMs stimulated
with LPS and nigericin. -actin served as the standard.
Data are derived fromn=12(a);n=3(b); n=6(c);n=5
(d); n=8(e,f); n=6(g); n= 3 (h,i) mice. All data are mean
+ sd, P < 0.01, *P < 0.05 by ANOVA. Data are
representative of three independent experiemnts and each
carried out intriplicate.
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Supplementary figure 3 NOX4-dependent FAO
positively regulates NLRP3 inflammasome activation. (a)
Immunoblot for NLRP3 and caspase-1 from control and
Nirp3 over-expressed BMDMs stimulated with nigericin or
ATP. (b) Immunoblot for NLRP3 and caspase-1 from
control and Nirp3 over-expressed WT and Nox4' BMDMs
stimulated with nigericin or ATP. (¢) ELISA for IL-13 and
TNF-a from WT BMDMs pre-treated with KCI (100 mM, 1
h) before nigericin stimulation after LPS. (d) Immunoblot
for NOX4 and CPT1A in mitochondrial faction, caspase-1
and IL-1B in cytosolic fraction and (e) ELISA for IL-13 and
TNF-a from WT BMDMs pre-treated with Glyburide (200
pM, 1 h) before nigericin stimulation after LPS. (f)
Immunoblot for NLRP3 in cytosolic fraction, NOX4 and

CPT1Ain mitochondrial fraction from LPS-primed WT and
Nirp3" BMDMs stimulated with nigericin. (g) OCR in WT
BMDMs pre-treated with Mito-TEMPO (100 uM, 1 h)
before nigericin stimulation after LPS. (h) Immunoblot
analysis for PGC-1a and (i) Quantitative PCR for Cpt1a
gene expression from LPS-primed WT and Nox4 "
BMDMs stimulated with nigericin. p-actin and TOMM20
served as the standard. Data are derived fromn=3(a); n=
5(b);n=6(c);n=3(d,e); n=3(f); n=5(g); n=3 (h,i) mice.
Alldata are mean £ s.d., **P< 0.01, *P<0.05 by ANOVA.
Data are representative of three independent experiemnts
and each carried outintriplicate.
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Supplementary figure 4 CPT1A positively regulates
NLRP3 inflammasome activation. (a) Immunoblot
analysis for CPT1A in mitochondrial fraction, caspase-1
and IL-1pB cytosolic fraction and (b) ELISA for IL-13, IL-18
and TNF-a and (c) Intracellular acetyl-CoA levels from WT
peritoneal macrophages transduced with lentivirus
expressing non-target shRNA (Control shRNA) or two
independent shRNAs for Cpt1ia (shCpt1a#1 and
shCpt1a#2), and stimulated with LPS and nigericin or ATP.
(d) Immunoblot analysis for caspase-1 and IL-13 and (e)
ELISA for IL-1B, IL-18 and TNF-a. from WT peritoneal
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macrophages transduced with lentivirus expressing non-
target shRNA (Control shRNA) or shRNAs for Cptia
(shCpt1a), and incubated with palmitate-BSA (PA-BSA)
and nigericin after LPS. B-actin and TOMMZ20 served as
the standard. Data are derived fromn=10 (a); n=6 (b,c);
n =10 (d); n =6 (e) mice. All data are mean £ s.d., *P<
0.05 by ANOVA. Data are representative of three
independent experiemnts and each carried outin triplicate.
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Supplementary figure 5 Inhibition of CPT1A suppresses
NLRP3 inflammasome activation. (a) Immunoblot
analysis for CPT1A in mitochondrial fraction, caspase-1
and IL-1Bin cytosolic fraction and (b) ELISA for IL-1, IL-
18 and TNF-o from control and Cpt7a over-expressed WT
BMDMs stimulated with LPS and nigericin. (¢) ELISA for
IL-1B, IL-18 and TNF-a in WT BMDMs pre-treated with
etomoxir (200 uM, 2 h) or DMSO before nigericin, ATP,
silica, MDP, flagellin or poly(dA:dT) stimulation after LPS.
(d) Immunoblot analysis for caspase-1 and IL-1p from WT

-10
-31
-17

B-actin e e oo -42

BMDMs pre-treated with etomoxir or DMSO before
nigericin or ATP stimulation after LPS. (-actin and
TOMMZ20 served as the standard. Data are derived from n
=6 (a,b); n=5(c); n=6 (d) mice. Alldata are mean + s.d.,
*P < 0.05 by ANOVA. Data are representative of three
independent experiemnts and each carried out in
triplicate.
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Supplementary figure 6 GKT137831 suppresses
NLRP3 inflammasome activation. (a) Immunoblot for
caspase-1 and IL-13 and (b) ELISA for IL-1p3, IL-18 and
TNF-a from WT BMDMs pre-treated with GKT137831
(20 uM, 2 h) or DMSO before nigericin or ATP stimulation
after LPS. (c) Flow cytometry analysis of WT peritoneal
macrophages stained with MitoSOX and treated with
GKT137831 (20 uM, 1h) before LPS and nigericin
stimulation. (d) OCR in WT BMDMs pre-treated with
GKT137831 (20 uM, 2 h) before nigericin stimulation
after LPS. (e) Intracellular acetyl-CoA levels in WT
BMDMs pre-treated with GKT137831 (20 uM, 1 h) before
LPS and nigericin stimulation. (f) Immunoblot for
caspase-1 and IL-1p from WT BMDMs pre-treated with

GKT137831 (20 uM, 2 h) before palmitate-BSA (PA-BSA)
and nigericin incubation after LPS. (g) ELISAfor IL-13, IL-
18 and TNF-a in plasma of WT mice after i.p. of
GKT137831 (20 mg/kg, 3h) theni.p. of LPS (10 mg/kg) or
PBS for 24 h (PBS, n=3and LPS, n=7). (h) Immunoblot
for NOX4 and caspase-1 in lung tissues from WT mice
afteri.p. of GKT137831, then infection of S. pneumoniae
or PBS for 24 h. B-actin served as the standard. Data are
derivedfromn=6(a,b);n=3(c);n=6(d);n=3(e);n=4
(f) mice. Alldata are mean *+ s.d., **P< 0.01,*P<0.05 by
ANOVA. Data are representative of three independent
experiemnts and each carried out in triplicate.
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Supplementary figure 7 VAS-2870 suppresses NLRP3
inflammasome activation. (a) ELISA for IL-13 in WT
peritoneal macrophages pre-treated with VAS-2870 (1
uM, 2 h) before nigericin, ATP, silica, MDP, flagellin or
poly(dA:dT) stimulation after LPS. (b) Immunoblot
analysis for caspase-1 and IL-13 from WT BMDMs pre-
treated with VAS-2870 before nigericin or ATP stimulation
after LPS. (¢) ELISA for IL-1p3, IL-18 and TNF-o from WT
BMDMs pre-treated with VAS-2870 before nigericin or
ATP stimulation after LPS. (d) Flow cytometry analysis of
WT peritoneal macrophages stained with MitoSOX and
then treated with VAS-2870 before LPS and nigericin
stimulation. (e) OCR in WT BMDMSs pre-treated with VAS-
2870 (0.5 uM, 2 h) before nigericin stimulation after LPS.

(F) Intracellular acetyl-CoA levels in WT BMDMs pre-
treated with VAS-2870 (0, 0.5, 1, 2 uM, 2 h) before
nigericin stimulation after LPS. (g) Immunoblot analysis
for caspase-1 and IL-1p from WT BMDMs pre-treated
with VAS-2870 (1 uM, 2 h) before palmitate-BSA (PA-BSA)
and nigericin incubation after LPS. B-actin served as the
standard. Data are derivedfromn=10(a); n=5(b,¢c);n=3
(d); n=23(e); n=3 (f,g) mice. All data are mean + s.d., **P
< 0.01, *P < 0.05 by ANOVA. Data are representative of
three independent experiemnts and each carried out in
triplicate.
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Supplementary figure 8 Inhibition of NOX4 suppresses
NLRP3 inflammasome activation. (a) Immunoblot for
caspase-1 and (b) ELISA for IL-1p3, IL-18 and TNF-o from
WT peritoneal macrophages pre-treated with ML171 (1
uM, 2 h) or DMSO before nigericin orATP stimulation after
LPS. (c) ELISA for IL-1B, IL-18 and TNF-o from WT
peritoneal macrophages pre-treated with ML171 (2 or 4
uM, 2 h) for before nigericin or ATP stimulation after LPS.
(d) ELISA for TNF-a from primary human macrophages
pre-treated with GKT137831 (20 uM, 1 h), VAS-2870 (20
uM, 1 h) or DMSO before nigericin or ATP stimulation after
LPS. (e) ELISAfor IL-18, IL-18 and TNF-a in plasma from
WT mice after intraperitoneal injection (i.p.) of VAS-2870
(10 mg/kg, 6 h) or DMSO, theni.p. of LPS (10 mg/kg, 24 h)

or PBS (PBS, n=3 and LPS, n=7). (f) Survival curve was
determined from WT mice treated with VAS-2870 (10
mg/kg) or DMSO by i.p. at 12 h after S. pneumoniae
infection (Control, n=30and VAS-2870, n=30, P=0.0157
by log-rank test). (g) ELISA for IL-1(3, IL-18 and TNF-o in
lung tissues from WT and Nox4 ' mice after i.p. of VAS-
2870 (10 mg/kg, 3 h) or DMSO, then infection of S.
pneumoniae or PBS for 24 h (PBS, n 3 and S.
pneumoniae, n = 7). B-actin served as the standard. Data
are derived fromn=3 (a,b); n=5(c) mice; n=3 (d) human
subjects. All data are mean = s.d., *P < 0.05 by ANOVA.
Data are representative of three independent experiemnts
and each carried out in triplicate.
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