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Abstract

Abstract

Inflammasome is an intracellular signaling complex of innate immune
system. Activation of inflammasomes promotes the secretion of interleukin
18 (IL-1B) and IL-18 and triggers pyroptosis. Caspase—1 and —11 (or —4/5
in human) in the canonical and non—canonical inflammasome pathways
respectively, are crucial for inflammasome—mediated inflammatory
responses. Here we report that gasdermin D (GSDMD) is another crucial
component of inflammasomes. We discovered the presence of GSDMD protein
in nigericin—induced NLRP3 inflammasomes by a quantitative MS—based
analysis. Gene deletion of GSDMD demonstrated that GSDMD is required for
pyroptosis and for the secretion but not proteolytic maturation of IL-18
in both canonical and non—canonical inflammasome responses. It was known
that GSDMD is a substrate of caspase—1 and we showed its cleavage at the
predicted site during inflammasome activation and that this cleavage was
required for pyroptosis and IL-1B secretion. Expression of the
N-terminal proteolytic fragment of GSDMD can trigger cell death and
N-terminal modification such as tagging with Flag sequence disrupted the
function of GSDMD. We also found that pro—caspase—-1 is capable of
processing GSDMD and ASC is not essential for GSDMD to function. Further
analyses of LPS plus nigericin— or S. typhimurium-treated macrophage cell
lines and primary cells showed that apoptosis became apparent in Gsdmd—/—
cells, indicating a suppression of apoptosis by pyroptosis. The induction
of apoptosis required NLRP3 or other inflammasome receptors and ASC, and
caspase—1 may partially contribute to the activation of apoptotic
caspases in Gsdmd—/— cells. These data provided new insights into the
molecular mechanisms of pyroptosis and revealed an unexpected interplay
between apoptosis and pyroptosis.

Keywords: GSDMD; inflammasome; pyroptosis; apoptosis; IL-1B ; caspase—1;
caspase—11.
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1.1 REEME
111 EENFE AT

PRE/IMARIE— SRR A B 22 b B A BRI KRR SR 54, SR /MR T B AT EA
B RS caspase-1 CERERAREE 1), 4kt caspase—1 18T F K AF Bk 14
X IL-1B (B4 & 18) M IL-18 (HA R 18) BHATEIVINNT, Af5 A IL-1
B AN IL-18 BB st . SUbEIIS, JOREMARIBOE LS A AR AR T . RAE
IR R0 A2 S8 R g R G b 2 0 FL B AL 4, AR R 1 3R RO
AL RGN, BEIHS BhTE A AP UR R B R R . AR T R T
I R 0 O /MR s S B REE R RIER A B G B i R

RAEMER FEZE 05 — RIIPRA B Z K (PRRs); ASC %
S H; caspase—1lo

F QAR B2 A S 5 7T DL BIHE E PAMPs R JEAH <43 T80 Al DAMPs (f&
B AH G RO (32 A B 1 o AR 52 A4 mT DR & ZE 40 B A 1) 58 67 23
K, —HA Toll-like receptors (TLRs) HLAFMEELE I, EMN &L T
A s el AR L, TR AR B AN A B P ) PAMPs AT DAMPs . 53 —328, SEA
Fanp R b, FTURA0B Y ) PAMPs R DAMPs , 31X — 2R A% 2R 1) 52 1 £ 4
RIG-I-like receptor (RLR), the AIM2-like receptor (ALR), and the
nucleotide-binding domain and leucine-rich repeat-containing (NLR)
proteins™. H:#1, NLRP1b. NLRP3. NLRC4. AINM2 %%, 224 NIEWF B NTE />
(112 5 9k /IMA A BRI 2Rl 524

ASC (apoptosis—associated speck-like protein containing a CARD) &
—/NEAH PYD S5iMIAN CARD SSMtsk i XGa#E k. HEE DR WA
CARD 45 P oA 5 R 31 52 A 24 caspase—17s

Caspase—1 JB T BB R LMK, CLER BRE T UL, ERE
PAMPs 11 DAMPs R, BE M8 AR B AR 20l 52 A4 ASC B B SR 1
ANRIEMEG B4R, 2 Fmid B8 VIEYE, Y)2 CARD Dhfgtk, AL AL

1
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Figl.1 Composition of Canonical and Noncanonical Inflammasomes

1.1.2. 1 NLRP3 ZfiE/ME
NLRP3 #AE/IMA, J&—ZBWE SN Z IR RAE/MA, NLRP3 32442 H
PYD TijfgiE, NACHT IR LRR DIRESZL R, HTAHE A CARD LiHes, NLRP3
i ASC #ELE E KRR (B 1.1).

%f caspase-1 M55
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NLRP3 ZAE/ ARG, MRS SRR RAER . 58— f5 50,
Toll-like receptors &Y, TNF 15 518 M & NF-«B 7&1E, /5 IL-18 AT NLRP3 £ 1Y)
KERIE, NRIE MBI AR, £ RESHE, NEERES, TR
RARIE I R EE

BIRANTE . WiTE. HE. B7FEAER. SR ERRETTE. ATP B2
PAMPs I DAMPs ¥ 7] IENEE — 0155, W0E NLRP3 RIE/MA. NLRP3 ZAE/)
PRBEENLH A AR G BB 7 MA: NLRP3 5 IR AR, Aokifk
ROS 7= SRifAk DNA B (A B AR XOUBA i 15 H it FORE TG, T e FL AR FR 0%
P, ENEALHARBTERED (B 1.2).

A A AL

YRV Y VYV Y VVE VYV YNV VYV
B A A AR I A AN AAIIISAAIIN

@B [ Nirp3 prolL-15 N\ Cathepsin ROS cardiolipin
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Figl.2 Priming and Activation Signals of the Nlrp3 Inflammasome
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—RIVARRAE. H G RBEBI, AL 5 & BITELE A (CAPS) PR N
LRP3 S&E /M (1) 3o B s A SR B AR DG ¥ Ak, Ik S 30E ( NLRP3 25/
RLIETR MR 50 B B (Crohn” s disease) HIBUEME ™, L mfmlbm /R %
WERGE BT
1.1.2.2 NLRC4 HfE/M&

NLRC4 #AE/IMA, & HT NLRCA 3274 8 FAE 9B 32 4k, 28 R S AE /M
NLRC4 3244 #5 11 FH CARD jBe3k. NACHT LhfgdsgiFl LRR ThREIRL AL . NLRCA 2 k2
T LU [ 5 9 CARD Bfgtk 5 caspase—1 fJ CARD ThAEIK ELHM BLAF I, Kt
H NLRC4 /F (AN A TR 2 ASC BSkEEH 2 5. {Ha2, NLRCA RIE/MA R
AALE ASC BB N A eS8 KRE N caspase—1 AifASRH, 4R ATIA caspase-1
KAEBBIY, 77 RSGAR BABEER caspase-1.

RS WUES NLRCA A2 44 2 IS ML 2 SR B PR S OGR4 7. BB R =AY
B VYA 53 Wb R GEAH G E 1 o H = R E DY AL 49008 58 4902 5 s i e - 2 D R T
NTE 40 A P Sl KB S

BRI FEV I TR (Salmonella Typhimurium) F5EWE (Shigella 1

1=

exneri). AWM (Pseudomonas aeruginosa). AASLIKHE (Burkholderia
thailandensis) FIWE il % (Legionella pneumophila) 1EW HIVFZ ML
TR, HIREHEGE NLRCA J8AEIMAEPE

255 J5E TR 14 BB B B R G A DG EE N R AR, TE SE 4 ) NATP
FIREE, v LA RARIX R IR B A, — H NATP X058 A il AR L R 48
AR 1, NATP SR ER (A AT LURT NLRCA 2K SR (M BL45 A, 0% NLRCA 224k
B, R RAE MR R (1.3,
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B 1. 3 NAIP-NLRC4 #AE/MEFLENLHIER B

Fig 1. 3 Model of the NAIP - NLRC4 inflammasome in anti—bacteria defenses
AN, W9 E BT NLRCA 324K 85 19 Ser533 A7 KRR 1L tH /& NLRC4 J5E /M ik

T PR S LAY
1.1.2. 3 NLRP1b HE/ME
NLRP1b #&E/IMABE S BIHUASRAE BIEAT #1278 . LeTx CRIAF B IR

20 Al LA ROHS0E NLRP b 485E /M R 1
LeTx (JRIEFFHBILTFEZR) H PA (protective antigen f#9'HiJ5) F1LF
(lethal factor BFEINT) WHB4LE, Forb PA R P BhE A 40 Mo %45 75 1 A

LF BEN1E T4
M LeTx #E 15 F40MI 2 J5 , 7£ NLRP1b 2 [ /) FTIND £5 #3022 R A= H 85 1),

41 NLRP1b 52K 5 4 #0% . (Proteolytic Processing of Nlrplb Is Required

for
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