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ASC apoptosisassociateé specklike protein containing a caspase

recruitment domain

BS3 Bis(sulfosuccinimidyl) suberate disodium salt

DKO doubleKO

Dox Doxycycline

FCS fetal calf serum

GSDME gasdermin E

HRP horseradish peroxidase

IL-1 b interleukinl b

LDH lactate dehydrogenase

P |



NLRP3 nucleotidebinding oligomerization domainelicinerich repeat and

pyrin domain containing 3

PAMP pathogerassociated molecular pattern

PCR polymerase chain reaction

PRR pattern recognition receptor

RIPA radicimmunoprecipitation assay

SYTOXG SYTOX green
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PRRs [pattern recognition recepspr

PRRs

NLRP3 nucleotidebindingoligomerization

domain, leucingich repeat and pyrin domain containing 3ILRC4 nucleotide

binding oligomerzation domain, leucinrgch repeat and caspase recruitment domain

containing 4 AIM2 absent in melanoma 2

s 1, %

Caspasd s 1,

pathogerassociated molecular pattern
damage/dangeassociated molecular pattsrDAMPs

Caspasd
Caspasd s 3 NLRP3

IL-1 b pro-lL-1 b

IL-1 b IL-1

Caspasd
NLRP3
ASC
PAMPs

danger signal
NLRP3

-1 binterleukin IL-1 b

IL-1 b
IL-1 U NLRP3

Caspasd IL-1 U

Caspasd

s 1, X%



reguated cell deathRCD

s 5,6¢ RCD 1972

s X 2
RCD
s 8, &

ATP adenosine triphosphatedsDNA ssRNA HMGB1

high mobility group box 1 danger signaDAMPs
s T
DAMPs PRRs
s 7, 1¢
NLRP3
s 1Ix DNA
LDH
Caspasd/-4/-5
Caspaset/-5 Caspasd.l
GSDMD gasdermin D s 12, 1%
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GSDMD GSDMA B C D E DFNB59

s 14 GSDMD N NT
C
GSDMD NT
10-14 nm s 14,1% GSDMD
LDH IL-1U/ b NLRP3
GSDMD
Caspasd IL-1 b
IL-1 b
GSDMD Caspasd
NLRP3
Caspasd ASC pyrin-domain Caspases
s 16, 1% Caspasd NLRP3
Caspase3 IL-1 b Caspase3
s 16-18&
NLRP3 Caspasd
s 1921x NLRP3 Caspasd
GSDMD
Gasdermin family GSDME gasdermire  Caspas&
s 22,23 Caspasd
ASC/Caspas8/-3



GSDME

NLRP3 Caspasd
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MCC950 #AG-CR1-3615M005  Adipo Gen Farmingdale, NY, USA
Nigericin #trl-nig Pam3CSK4#tlrl-pms  Invivo Gen San Dieg, CA, USA

Z-DEVD-FMK #4800510 Z-IETD-FMK #4 8 05 B-YAD-FMK

#4800 510 PEIMAX #2 4765 1
PolysciencesWarrington, PA, USA VX765 #52228 GSKd6 87 2
#58465  Selleck Chemicls Houston TX, USA #P8833

SigmaAldrich St.Louis,MO USA Lipofectamine 2000#11668019 SYTOX

Green#57020 Thermo Fisher ScientifidValtham, MA, USA

S #0 2 9 1 8PAdbbbl 12myristate 13acetate PMA, #1 6 2
23591 Dox,#0 49 31121
2-2
22
C57BL/6J wild-type WT SLC
NLRP3 NLRP3 ' Dr. Vishva M. Dixit Genentech, CAUSA
ASC ASC '/ Caspasd/11



Casp1/11/

ASC/Caspasd/11 ASC ' Casp1/11’ ASC '
Casp1/11/
12 C57BL/6J
23
THP-1 10% fetalcalf serum FCS RPMI1640 Sigma
Aldrich THP-1 24 48 200 nMPMA
HelLa 10%FCS Dul beccods modi f DMEM, glecogel e 6 s me d
4500 mg/L, LentiX293T

10%FCS 1 mM

DMEM glucose4500 mg/L,

24
4% 211716, Becton Dickinson, Franklin Lakes, NJnL
3 10%FCS
RPMI1640 3 Phosphatduffered saline
PBS
25



KusabiraOrangd KO1 ASC CASP1 GSDMD GSDME
NLRP3 cDNA polymerase chain reactioRCR pCDNAS.1
Thermo Fisher Scientific NLRP3D303N IL-

1bD27A PrimeSTAR Mutagenesis Baskit ( )

26

LentiX293T LentiCRISPRv2 pLP1 pLP2 pVSVG PEI MAX
3
0.45um SW55 Ti Beckman
Coulter, Brea, CAUSA 4  21,000rpm 2
5% FCS PBS Lentivirus gPCR Titer ki

Applied Biological Materials, Richmond BC, Canada

27 THP-1
THP-1 ASC CASP1 CASP3 CASP8 GSDMD GSDME
CRISPR/Ca8 RNA
sgRNA  THP-1 sgRNA  CRISPR direct
sgRNA LentiCRISPRv2

LentiCRISPRv2

Addgene Watertown, MA


http://crispr.dbcls.jp）　で設計した。設計したｓｇRNAはLentiCRISPRv2
http://crispr.dbcls.jp）　で設計した。設計したｓｇRNAはLentiCRISPRv2

THP-1 8 pg/mL Sigma

Aldrich RPMI 16 2 ug/mL 3

10 pg/mL S 3

2 8 NLRP3D303NTHP-1

THP-1 CSIV TRE NLRP3D303NCMVKT MOI
300

CASP1 KO ASC KONLRP3D303NTHP-1 SgRNA

LentiCRISPRv2 NLRP3D303NTHP-1 2

pg/mL 3
29 HelLa

HelLa 1 10° mL 24
Lipofectamine 2000 HelLa NLRP3D303N ASC Caspasd

GSDMD GSDME

6 Opti-MEM Thermo Fisher Scientific

210 IL-1 1B
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IL-1 UIL-1 b enzymelinked immunosorbent assayELISA

kit R&D systemsMinneapolis, MN, USA

211 LDH
lactate dehydrogenasd.DH Cytotoxicity Detection
kit Roche, Mannheim, Germany LDH 2%
TritonX-100 L-Lactate DehydrogenaseRoche
212
SYTOX Green SYTOXG; Thermo Fisher
Scientific Hoechst33342
1 pg/mL Hoechst 33342
20 100 nM SYTOXG
SYTOXG 30
Spark; TECAN Switzerland 37 5%CO:
2 13
8-well IWAKI,
25 10°

11



Pam3CSK4 18 1 pg/mL Hoechst

33342 20 100 nM SYTOXG
0 FLUOVIEW FV10i; Olympus,
NLRP3 D303NTHP-1 1 10° 200nM
PMA 48 1 pg/mL Hoechst 33342
20 100 nM SYTOXG
Dox 0
HelLa 25 10 24

NLRP3D303N ASC Caspasd GSDMD GSDME
HelLa 6 Opt-MEM 24
1 pg/mL Hoechst33342100

nM SYTIXG HelLa

2-14  Crosslinking assay

Crosslinking Buffer 20 mM pH8.0 150mM NacCl

1%NP40

2 mM Bis sulfosuccinimidyl suberate disodium saBS3

10mM  Glycine

2-15 Western blot

12



RIPA Buffer

1xLaemmli Sample Buffer 95 b5 SDSPAGE PDVF

PDVF Blocking ONE

1 4  over night 1
1 Horseradish peroxidaseHRP
1 Western BLoT Quant HRP Substrate

Ultra Sensitive HRP Substrate

2

Western BLoT

Amersham680 GE healthcare Life Sciences, NJ, USA b-
actin
1 Rabbit monoclonal anti Cell Signaling #3866
caspasd (D7F10)
Rabbit monoclonal anti Cell Signaling #9665
caspase(8G10)
Rabbit monoclonal anti Cell Signaling #9496
cleaved caspas®
Rabbit monoclonal anti Cel Signaling #8592
cleaved caspasg
Mouse monoclonal anti Cell Signaling #9746
Caspase
Ratmonoclonal antCaspase| Cell Signaling #14340
11 (17D9)
Rabbit polyclonal anti Cell Signaling #50928
GSDMD
Rabbit polyclonal arni SigmaAldrich G7422
GSDMD

13




Rabbit monocloal antt Abcam ab209845
GSDMD
Rabbit monoclonal anti Abcam ab215191
GSDME
Mouse monoclonal anti Adipogen AG-20B-0014
NLRP3
Rabbit polyclonal altASC Adipogen AG-25B-0006
Mouse monoclonal anti Adipogen AG-20B-0042
Caspasd (p20) C100
Rabbit poyclonal antiiL-1 b Santa Cruz sG7884
Goat polyclonabntiIL-1 b R&D AF-401-NA
Goat polyclonal antiL-1 U R&D AF-400-SP
anti-b-actin SigmaAldrich A5441
HRP-goat antiMouse Thermo Fisher A28177
Superclonal IgG Science
HRP-goat antirabbit IgG Cell Signaling #7074

RIPA Buffer
20 mM Tris, 2.5 mM EDTA, 1% Triton X, 10% glycerol, 1% deoxycholic acid,

0.1% SDS, 50 mM NaF, 10 mM h&O; 10H.O
2-16
NLRP3D303NTHP-1 Dox
Dox 8 PE AnnexinV Apoptosis
Flow Josoftware

Detection Kit BD Biosciences, San Jose, CA

version10Tree Star, CA, USA

14



2-17

standard error of the mean: SEM
ANOVA Tukeybds post hoc test
repeated ongvay ANOVA repeated twavay ANOVA

Prism Graph Pad Software, La Jolla, CA, USA p<0.05
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31 NLRP3
WT NLRP3 '
/
LDH NLRP3 '/
1A B 6
Caspl/11/
NLRP3
ASC NLRP3
s NLRP3
Casp1/11/
LDH WT
Casp1/11/
6 LDH
IL-1 b

Casp1/11/ ASC ' Caspl/11
NLRP3
WT Nigericin 1
Casp1/11/
NLRP3 / LDH
LDH
Caspae-1/11
Caspasd/11
ASC AsC '
Nigericin 1
ASC ' Casp1/11’ Casp1/11/
Nigericin 6 ASC '/
LDH 1 WT
Caspl/11’
ASC ' Casp1/11/
2A

16

ASC ' Caspl/11’/



Caspl/11’ WT

2B WT ASC ' Casp1/11’
IL-1 U IL-1 b
Casp1/11/ IL-1 U 2C
Caspl/11’ WT
IL-1 U
A 90+ B 120 T
8o{ OOwrt o Liwt
- 70 W NLRP3- ?100- .Casp1/11"‘
L . e
% 504 — g
T 40 $%
I 304 T 401
— 204 e Al
101
04 | OT-—‘i‘ .ﬂ."’.ﬁi. ;
Nigericin 0 15 0 15 0 15 0 15 (uM) Nigericm 0 15 0 15 0 15 0 15 (uM)
Pma3CSK4 + + Pma3CSK4 + +
1h 6h 1h 6 h
WT NLRP3 '/ Casplll’ LDH
WT NLRP3' Caspl/11/ Pam3CSK4 18
Nigericin 1 6
A WT NLRP3 / LDH n=3
B WT Casp1/11/ LDH n=3
p < 0.001

17



A B
100- COWT W Caspi/i1~ g, OWT M Casp1/11~
g0 O Asc™Casp1/11- ﬁn 4 1400, [ AscCasp1/11-+- e B -
< 80/ - 1200 e B )
‘:j 70+ . 2 1000
ﬁgg: s 3 é 800
£ a0, = 600
5 30, e = 400
201 200
187 T ..l]_:l ] T T, M Fi!l il
Nigericin - -+ -+ - + - + - + - 4 Nigericin - + — + — + — + - + - +
Pam3 + + + Pam3 + + +
1h 3h 6h 1h 3h 6h
C 300, -
OWT I Casp1/11*+ e B
250 [ Asc™Casp1/11-+- s [
gzoo‘ ik L
< 150
2 100
50
04
Nigericin -+
Pam3 + + +
1h 3h 6h
2 WT Caspl/11’ ASC ' Caspl/11’ LDH IL-1 UIL-
16
WT Caspl/ll’ ASC '/ Caspl/ll’ Pan3CSK4 18
Nigericin 136
A LDH =3
B ELISA IL-1 b n=3
C ELISA IL-1 U n=3
p<0.001 il
Casp1/11’ SYTOXG
WT 30
Casp1/11’ 150
Casp1/11/
3A Caspl/11/
3B
WT Caspl/11/
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WT Casp1/11/

4A B
NLRP3
Caspasd
THP-1 200nM PMA
Nigericin
LDH
Caspasd KO CASP1 KO
5A SYTOXG

CASP1KO

5B-D

SYTOXG / Hoechst 33342

o
'S

48

ASC KO

Pam3+Nigericin

o
w

SYTOXG / Hoechst
o
N

0.1
0.0+ T T T T T !
0 60 120 180 240 300 360
(min)
-o- WT Pam3 - WT Pam3 + Nig
-0~ Casp1/11--Pam3 -# Casp1/117-Pam3 + Nig

&~ Asc’~Casp1/117-Pam3 - Asc™ Casp1/11~- Pam3 + Nig

19
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3 WT Casp1ll’ ASC ' Casp1/11’

WT Caspl/11’ ASC ' Caspl/il’ Pan3CSK4 18

Nigericin Hoechst33342 SYTOXG
A SYTOXG Hoechst33342 10 n=6
B SYTOXG Hoechst33342 Nigeridn 013

20



WT Pam3CSK4 + Nigericin
0.5h 1h

SYTOXG
Hoechst

Phase Contrast

5 pm
B
Casp1/117-Pam3CSK4 + Nigericin
1h 2h 3h
R
56 ‘
gﬁ
5
O
[0]
©
T
5 pm
4 WT Caspl/11/
WT Caspl/11/ Pan3CSK4 18 Nigericin
Hoechst33342 SYTOXG
A WT Nigericin 005115

21



B Caspl/11’ Nigericin 0123

22

A
23 N ——
< 20 il —
g 151
g 10_
5
5 ]
- [ 5
Nigericin = +T = = = %
sgRNA GFP ASC CASP1
B C D _ ;
8- Control nil —- Control Nig —A—ASC KO nil —4&— ASC KO Nig —©-CASP1 KO nil —@CASP1 KO Nig
03 03 0.34
§ 02 02 0.2+
Q
§ 01 01 0.14 *x ;;:::
0.0+ T T T T 1 0.0+ T T T T q 0.0' T T T T q
0 120 24(0 . )360 480 600 0 120 240 360 480 600 0 120 240 360 480 600
min (min) (min)
5 ASCKO CASP1KO THP-1 LDH SYTOXG
ASC KO CASP1 KO THP1 PMA 48
Nigericin 5 pM
A ASC KO CASP1 KOTHP-1 Nigericin 8
LDH n=3
B-D ASC KO CASP1 KOTHP-1 Nigericin SYTOXG
Hoechst33342 SYTOXG Hoechst33342 30
n=3
p<0.01 **  p<0.001



3 2 NLRP3D303NTHP-1

Nigericin
NLRP3
Dox

NLRP3D303NTHP-1

NLRP3D303N TET-ON

NLRP3

6A Western blo

Dox NLRP3
6B Dox LDH IL-1 b
7A B Dox NLRP3
7C
A B
DOX pox O 10 100 1000
Q] > | > NLRP3 BEp———=
—[TRe P cmv |
ractn |
6 NLRP3D303NTHP-1
A TET-ON NLRP3D303N
B NLRP3D303NTHP-1 24

Dox 6 NLRP3

Western blot
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0o 10 100 M1000 0o [O10 [E100 M1000
80 _ I : — ey ”ns” e n.s ‘ . 350 _ a L
70 - L 300 |
F 60 —
2 — I 250 A
z 50 1 3
:g 40 - 2 200 1
g 30 | a 150 1
& 20 - ﬂ 4 100 A
10 A " Sl
0 o] | E' 0
DOX 3h 6h 12 h B0 S el Ll
o}
il DOX
i 105: 5.9 18.77 10°4 942 353
10" 10"
o Q
% 10’4 % 10°3 -
o1 5 ) 01 ’=- :f;_;j'")‘s))
31 67.07 8.28 3] 425 12.8
-10_..... Ty L | -10-|-m-| Lakhd | L |
AG 0 10°  10*  10° 100 0 108 10* 108
FITC-Annexin V > FITC-Annexin V >
7 NLRP3D303NTHP-1
A-C NLRP3D303NTHP-1 PMA 24
Dox NLRP3
A Dox 36 12 LDH n=3
B Dox 3612 IL-1 b ELISA n=
3
C Dox 6 7-AAD Annexin V
7-AAD Annexin V
p<0.01 ** p<0.001 *kk
ASCKO CASP1 KONLRP3D303NTHP-1 8A
Dox LDH ASC KO NLRP3D303NTHP-1 ASC KO
D303N LDH CASP1KO NLRP3D303NTHP-1
CASP1 KO D303N Dox 18 LDH
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8B NLRP3D303N-THP-1 KusabiraOrangd KO1
6A
KO1 Dox 6
KO1 SYTOXG 9A 9B

CASP1 KO D303N 18 KO1 9A

9C SYTOXG
Dox 4 CASP1
KO D303N 16 10A C ASC KO
D303N 10B

NLRP3 ASC Caspasd

A B 140

ASC CASP1
Cont KO KO

Dox - + - + - +
NLRP3 | - e» e» ||Lysate

ASC [ - — — |

LDH release (%)

Caspase-1 | e ]

— g R W |
Caspase-1p20 [ MNRONINN DOX 6 18 24 6 18 24 6 18 24 (h)

i e S
fiacdin l | Cont ASC CASP1
Caspase-1p20 | == | |Supernatant KO KO

8 ASC KO CASP1 KO D308I

ASC KO CASP1 KO D303N PMA 48
Dox NLRP3
A Dox 6 Western blot
B Dox 6 18 24 LDH n=

p<0.001 ok
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SYTOXG / Kurabira Orange / Hoechst 33342
Cont CASP1 KO ASC KO

DOXO0h
Merge

DOX 6 h
Hoechst

SYTOXG / KO1

DOX 18 h
Phase Contrast

20 pm

c

of

5

5

9 SYTOXG

ASC KO CASP1 KO D303N PMA 48
Hoechst33342SYTOXG Dox

A Dox 0 6 18
B Dox 036
C CASP1 KO D303N Dox 03609
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10 SYTOXG

A-C ASC KO CASP1 KOD303N PMA 48
HoechsB3342 SYTOXG Dox SYTOXG
Hoechst33342 30 n=5
P<0.06 * p<0.01 ** p<0.001 ok
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