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1 

 

 

 

  

AIM2 absent in melanoma 2 

ASC apoptosis-associated speck-like protein containing a caspase 

recruitment domain 

ATP adenosine triphosphate 

BS3 Bis(sulfosuccinimidyl) suberate disodium salt 

DAMP damage/danger-associated molecular pattern 

DKO double-KO 

DMEM Dulbeccoôs modified Eagleôs medium 

Dox Doxycycline 

ELISA enzyme-linked immunosorbent assay 

FCS fetal calf serum 

GSDMD gasdermin D 

GSDME gasdermin E 

HMGB1 high mobility group box 1 

HRP horseradish peroxidase 

IL -1Ŭ interleukin-1Ŭ 

IL-1ɓ interleukin-1ɓ 

KO1 Kusabira-Orange 

LDH lactate dehydrogenase 

NLRC4 nucleotide-binding oligomerization domain, leucine-rich repeat and 

caspase recruitment domain containing 4 
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NLRP3 nucleotide-binding oligomerization domain, leucine-rich repeat and 

pyrin domain containing 3 

NT amino-terminal domain 

PAMP pathogen-associated molecular pattern 

PBS phosphate-buffered saline 

PCR polymerase chain reaction 

PMA phorbol 12-myristate 13-acetate 

PRR pattern recognition receptor 

RCD regulated cell death 

RIPA radio-immunoprecipitation assay 

RIPK3 receptor-interacting serine-threonine kinase 3 

SYTOXG SYTOX green 

WT wild-type 

 

  



3 

 

1.   

 

 

PRRs [pattern recognition receptors] PRRs

NLRP3 nucleotide-binding oligomerization 

domain, leucine-rich repeat and pyrin domain containing 3NLRC4 nucleotide-

binding oligomerization domain, leucine-rich repeat and caspase recruitment domain 

containing 4 AIM2 absent in melanoma 2

Caspase-1

ˢ1, 2x NLRP3

ASC

Caspase-1 ˢ1, 2x PAMPs

pathogen-associated molecular patterns danger signal

damage/danger-associated molecular patterns DAMPs NLRP3

Caspase-1 -1ɓinterleukin IL-1ɓ

Caspase-1 ˢ3ˣ NLRP3

IL-1ɓ pro-IL-1ɓ IL-1ɓ

IL-1ɓ IL-1 IL-1Ŭ NLRP3

Caspase-1 IL-1Ŭ

ˢ4ˣ Caspase-1

ˢ1, 2x  
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regulated cell deathRCD

ˢ5, 6x RCD 1972

ˢ7ˣ 2

RCD

ˢ8, 9x

ATP adenosine triphosphatedsDNA ssRNA HMGB1

high mobility group box 1 danger signalDAMPs

ˢ7ˣ

DAMPs PRRs

ˢ7, 10x  

NLRP3

ˢ11x DNA

LDH

Caspase-1/-4/-5

Caspase-4/-5 Caspase-11

GSDMD gasdermin D ˢ12, 13x
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GSDMD GSDMA B C D E DFNB59

ˢ14x GSDMD N NT

C

GSDMD NT

10-14 nm ˢ14, 15x GSDMD

LDH IL-1Ŭ/ɓ NLRP3

GSDMD

Caspase-1 IL-1ɓ

IL-1ɓ

 

 GSDMD Caspase-1

NLRP3

Caspase-1 ASC pyrin-domain Caspase-8

ˢ16, 17x Caspase-1 NLRP3

Caspase-8 IL-1ɓ Caspase-3

ˢ16-18x

NLRP3 Caspase-1

ˢ19-21x NLRP3 Caspase-1

GSDMD

Gasdermin family GSDME gasdermin E Caspase-3

ˢ22, 23x Caspase-1

ASC/Caspase-8/-3
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GSDME

NLRP3 Caspase-1
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2 1   

 

MCC950 #AG-CR1-3615-M005 Adipo Gen Farmingdale, NY, USA

Nigericin #tlrl -nig Pam3CSK4#tlrl -pms Invivo Gen San Diego, CA, USA

Z-DEVD-FMK #4800-510 Z-IETD-FMK #4805 510Z-VAD-FMK

#4800 510 PEI MAX #24765 1

PolysciencesWarrington, PA, USA VX765 #S2228 GSKô872

#S8465 Selleck Chemicals Houston, TX, USA #P8833

Sigma-Aldrich St.Louis, MO USA Lipofectamine 2000#11668019 SYTOX 

Green #S7020 Thermo Fisher ScientificWaltham, MA, USA

S #029 18701Phorbol 12-myristate 13-acetate PMA, #162

23591 Dox, #049 31121

 

 

2- 2   

 

22

 

C57BL/6J wild-type WT SLC

NLRP3 NLRP3 / Dr. Vishva M. Dixit Genentech, CA, USA

ASC ASC / Caspase-1/11
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Casp1/11 /

ASC/Caspase-1/11 ASC / Casp1/11 / ASC /

Casp1/11 /

12 C57BL/6J

 

 

2 3   

 

THP-1 10% fetal calf serum: FCS RPMI1640 Sigma-

Aldrich THP-1 24 48 200 nM PMA

HeLa 10%FCS Dulbeccoôs modified Eagleôs mediumDMEM, glucose 

4500 mg/L, LentiX293T

10%FCS 1 mM 

DMEM glucose 4500 mg/L,  

 

2 4   

4% 211716, Becton Dickinson, Franklin Lakes, NJ1 mL

3 10%FCS

RPMI1640 3 Phosphate-buffered saline 

PBS  

 

2 5   
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 Kusabira-Orange1 KO1 ASC CASP1 GSDMD GSDME

NLRP3 cDNA polymerase chain reactionPCR pCDNA3.1

Thermo Fisher Scientific NLRP3D303N IL-

1ɓD27A Prime STAR Mutagenesis Basal kit ( )

 

 

2 6   

 

LentiX293T LentiCRISPRv2 pLP1 pLP2 pVSVG PEI MAX

3

0.45 µm SW55 Ti Beckman 

Coulter, Brea, CA, USA 4 21,000 rpm 2

5% FCS PBS Lentivirus qPCR Titer kit

Applied Biological Materials, Richmond BC, Canada  

 

2 7  THP-1  

 

THP-1 ASC CASP1 CASP3 CASP8 GSDMD GSDME

CRISPR/Cas9 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
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THP-1 8 µg/mL Sigma-

Aldrich RPMI 16 2 µg/mL 3

10 µg/mL S 3  

 

2 8  NLRP3D303N-THP-1  

  

THP-1 CSIV TRE NLRP3D303N CMVKT MOI 

300  

 CASP1 KO ASC KO NLRP3D303N-THP-1 sgRNA

LentiCRISPRv2 NLRP3D303N-THP-1 2 

µg/mL 3  

 

2 9  HeLa  

 

HeLa 1 105 mL 24

Lipofectamine 2000 HeLa NLRP3D303N ASC Caspase-1

GSDMD GSDME

6 Opti-MEM Thermo Fisher Scientific

 

 

2 10  IL -1Ŭ/ɓ  
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IL -1ŬIL-1ɓ enzyme-linked immunosorbent assay ELISA   

kit R&D systems, Minneapolis, MN, USA  

 

2 11  LDH  

 

lactate dehydrogenase LDH  Cytotoxicity Detection 

kit Roche, Mannheim, Germany LDH 2% 

TritonX-100 L-Lactate Dehydrogenase Roche  

 

 

2 12   

 

SYTOX Green  SYTOXG; Thermo Fisher 

Scientific   Hoechst33342 

 1 µg/mL Hoechst 33342

20 100 nM SYTOXG 

SYTOXG 30

Spark; TECAN, Switzerland 37 5%CO2

 

 

2 13   

 

8-well  IWAKI ,  

2.5 105
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Pam3CSK4 18 1 µg/mL Hoechst 

33342 20 100 nM SYTOXG 

0  FLUOVIEW FV10i; Olympus, 

 

NLRP3 D303N-THP-1 1 105 200 nM 

PMA 48 1 µg/mL Hoechst 33342

20 100 nM SYTOXG 

Dox 0  

HeLa 2.5 104 24

NLRP3D303N ASC Caspase-1 GSDMD GSDME

HeLa 6 Opti-MEM 24

1 µg/mL Hoechst33342100 

nM SYTIXG HeLa  

 

2-14  Crosslinking assay 

 

Cross-linking Buffer 20 mM pH8.0 150 mM NaCl

1%NP40

2 mM Bis sulfosuccinimidyl  suberate disodium saltBS3

10 mM Glycine  

 

2-15  Western blot  
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RIPA Buffer

1×Laemmli Sample Buffer 95 5 SDS-PAGE PDVF

PDVF Blocking ONE 

1 4 over night 1

 

1 Horseradish peroxidase HRP 2

1 Western BLoT Quant HRP Substrate Western BLoT 

Ultra Sensitive HRP Substrate 

Amersham680 GE healthcare Life Sciences, NJ, USA ɓ-

actin  

 

 

    

1  Rabbit monoclonal anti-

caspase-1 (D7F10) 

Cell Signaling #3866 

 Rabbit monoclonal anti-

caspase-3(8G10) 

Cell Signaling #9665 

 Rabbit monoclonal anti-

cleaved caspase-8 

Cell Signaling #9496 

 Rabbit monoclonal anti-

cleaved caspase-8 

Cell Signaling #8592 

  Mouse monoclonal anti-

Caspase-8 

Cell Signaling #9746 

 Rat monoclonal anti-Caspase-

11 (17D9) 

Cell Signaling #14340 

 Rabbit polyclonal anti-

GSDMD 

Cell Signaling #50928 

 Rabbit polyclonal anti-

GSDMD 

Sigma-Aldrich G7422 
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 Rabbit monoclonal anti-

GSDMD 

Abcam ab209845 

 Rabbit monoclonal anti-

GSDME 

Abcam ab215191 

 Mouse monoclonal anti-

NLRP3 

Adipogen AG-20B-0014 

 Rabbit polyclonal anti-ASC Adipogen AG-25B-0006 

 Mouse monoclonal anti-

Caspase-1 (p20) 

Adipogen AG-20B-0042-

C100  

 Rabbit polyclonal anti-IL -1ɓ Santa Cruz sc-7884 

 Goat polyclonal anti-IL -1ɓ R&D AF-401-NA 

 Goat polyclonal anti-IL -1Ŭ R&D AF-400-SP 

 anti-ɓ-actin Sigma-Aldrich A5441 

2  HRP-goat anti-Mouse 

Superclonal IgG 

Thermo Fisher 

Science 

A28177 

 HRP-goat anti-rabbit 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 Na4P2O7 10H2O 

 

2-16   

 

NLRP3D303N-THP-1 Dox

Dox 8 PE Annexin V Apoptosis 

Detection Kit BD Biosciences, San Jose, CA Flow Jo software 

version10Tree Star, CA, USA  
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2-17   

 

 standard error of the mean: SEM 

ANOVA Tukeyôs post hoc test

repeated one-way ANOVA repeated two-way ANOVA

Prism Graph Pad Software, La Jolla, CA, USA p < 0.05
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3   

 

 

3 1  NLRP3  

 

WT NLRP3 / Casp1/11 / ASC / Casp1/11

/ NLRP3

WT Nigericin 1

LDH NLRP3 / Casp1/11 /

1A B 6 NLRP3 / LDH

Casp1/11 / LDH

NLRP3 Caspase-1/11

 

ASC NLRP3

ˢ2ˣ NLRP3 Caspase-1/11

ASC ASC /

Casp1/11 / Nigericin 1

LDH WT ASC / Casp1/11 / Casp1/11 /

Nigericin 6 ASC /

Casp1/11 / LDH 1 WT

Casp1/11 /

6 LDH ASC / Casp1/11 /

2A

IL-1ɓ 1 6 ASC / Casp1/11 /
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Casp1/11 / WT

2B WT ASC / Casp1/11 /

IL-1Ŭ IL-1ɓ

Casp1/11 / IL-1Ŭ 2C

Casp1/11 / WT

IL-1Ŭ  

 

 

 WT NLRP3 / Casp1/11 / LDH  

WT NLRP3 / Casp1/11 / Pam3CSK4 18

Nigericin 1 6  

A  WT NLRP3 / LDH n = 3  

B  WT Casp1/11 / LDH n = 3  

p < 0.001 ***
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2  WT Casp1/11 / ASC / Casp1/11 / LDH IL-1ŬIL-

1ɓ  

WT Casp1/11 / ASC / Casp1/11 / Pam3CSK4 18

Nigericin 1 3 6  

A  LDH n=3  

B  ELISA IL-1ɓ n=3  

C  ELISA IL-1Ŭ n=3  

p<0.001 ***  

 

Casp1/11 / SYTOXG

WT 30

Casp1/11 / 150

Casp1/11 /

3A Casp1/11 /

3B

WT Casp1/11 /
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WT Casp1/11 /

4A B  

NLRP3

Caspase-1

THP-1 200 nM PMA 48

Nigericin

LDH ASC KO

Caspase-1 KO CASP1 KO

5A SYTOXG

CASP1 KO

5B-D  
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3  WT Casp1/11 / ASC / Casp1/11 /

 

WT Casp1/11 / ASC / Casp1/11 / Pam3CSK4 18

Nigericin Hoechst33342 SYTOXG

 

A  SYTOXG Hoechst33342 10 n=6  

B  SYTOXG Hoechst33342 Nigericin 0 1 3
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4  WT Casp1/11 /  

WT Casp1/11 / Pam3CSK4 18 Nigericin

Hoechst33342 SYTOXG

 

A  WT Nigericin 0 0.5 1 1.5  
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B  Casp1/11 / Nigericin 0 1 2 3

 

 

 

5  ASC KO CASP1 KO THP-1 LDH SYTOXG

 

ASC KO CASP1 KO THP-1 PMA 48

Nigericin 5 µM  

A  ASC KO CASP1 KO THP-1 Nigericin 8  

LDH n = 3  

B-D  ASC KO CASP1 KO THP-1 Nigericin SYTOXG

Hoechst33342 SYTOXG Hoechst33342 30

n = 3  

p<0.01 ** p<0.001 ***
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3 2  NLRP3D303N-THP-1  

 

Nigericin

NLRP3 NLRP3D303N TET-ON

Dox NLRP3

NLRP3D303N-THP-1 6A Western blot

Dox NLRP3

6B Dox LDH IL-1ɓ

7A B Dox NLRP3

7C  

 

 

6  NLRP3D303N-THP-1  

A  TET-ON NLRP3D303N  

B  NLRP3D303N-THP-1 PMA 24

Dox 6 NLRP3 Western blot  
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7  NLRP3D303N-THP-1  

A-C NLRP3D303N-THP-1 PMA 24  

Dox NLRP3  

A  Dox 3 6 12 LDH n = 3  

B  Dox 3 6 12 IL-1ɓ ELISA n = 

3  

C  Dox 6 7-AAD Annexin V

7-AAD Annexin V

 

p<0.01 ** p<0.001 ***

 

 

ASC KO CASP1 KO NLRP3D303N-THP-1 8A

Dox LDH ASC KO NLRP3D303N-THP-1 ASC KO  

D303N LDH CASP1 KO NLRP3D303N-THP-1

CASP1 KO D303N Dox 18 LDH
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8B NLRP3D303N-THP-1 Kusabira-Orange1 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 Caspase-1

 

 

 

8  ASC KO CASP1 KO D303N  

ASC KO CASP1 KO D303N PMA 48

Dox NLRP3  

A  Dox 6 Western blot  

B  Dox 6 18 24 LDH n = 

3  

p<0.001 ***  
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9  SYTOXG  

ASC KO CASP1 KO D303N PMA 48

Hoechst33342SYTOXG Dox  

A  Dox 0 6 18  

B  Dox 0 3 6  

C  CASP1 KO D303N Dox 0 3 6 9

 

 



27 

 

 

10  SYTOXG  

A-C  ASC KO CASP1 KO D303N PMA 48

Hoechst33342 SYTOXG Dox SYTOXG

Hoechst33342 30 n=5  

P < 0.05 * p < 0.01 ** p < 0.001 ***  

 

  


