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Research progresses on NLRP3 inflammasomes-induced
anti-tumor immunity
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Abstract: More and more studies have shown that NOD-like receptor protein 3 (NLRP3) inflammasome has
become the regulatory factor of inflammatory response and protective immunity, and the assembly and activation
of NLRP3 inflammasomes are closely related to the anti-tumor immunity effect. Depending on the cell type and
stimuli, activation of the NLRP3 inflammasome can induce immune cells to become polarized, hyperactive, or
pyroptotic, releasing interleukin (IL)-14 and IL-18, which leads to cascade immune or inflammatory responses,
and its role in tumor immunity has received extensive attention. Here, we review the mechanisms of the NLRP3
inflammasome enhancing CD8" T cells-mediated anti-tumor immunity by inducing the pyroptosis of tumor cell, the
pyroptosis or hyperactive state of dendritic cells (DCs), and the pyroptosis or polarization of the macrophages.
Different anti-tumor immune roles of NLRP3 inflammasome activation in tumor cells and immune cells provide
new directions for future research and may influence the development of next-generation immunotherapy.
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AR 1 3 (NOD-like receptor protein 3, NLRP3) # 4
/INMA NOD # %% & C4 (NOD-like receptor C4, NLRC4)
28 PE /N R B2 €5 298 Bk = [ 1~ 2 (absent in melanoma
2, AIM2) #1E/MA . Hod NLRP3 48 14 /M 4 (1) AfF 78 5
RN, FAH B ABOE 5 55 B e B A R
P A 7% A L B 8 45 22 T b 98 1 R AR R T 1) A
SREU DL g M /N SR B R ) e R e 0% SRR A 2 RGN
Jiee e 04K ) A AT AR . A W SR B NLRP3 48 1/
A RIS ] SR 41 B FE T (pyroptosis) B FE IR BR, 8
IR A A A & (interleukin, TL)-148 F11L-18, 5 £
S Wk 5 BRARE S SE, 5 MR B IR S . AR SRR
S 24 NLRP3 %8 P /M) i g 0 18 42 4 F AL, FF4t
X AN [R] 4 A PR 98 1 /N S0 5 e e 8 92 2 Ta] PR A
T IR AN 55 47 32 i Je I i, BT SN
BT SRS AT AR AL K
1 NLRP3RM/NMERARSHE

RN FL B — A A R S S
2 B E A, Hos 03 1) D) RE 2 A S BOE 5 2F
ot IR 1 R & R R B H K fi# B -1 (cysteinyl aspartate
specific proteinase-1, caspase-1), {£ it IL-15 1 IL-18 ()
B, ST 7 AR 0 S L o 22 2 AR AR B DR A G 4y
FHE5L (pathogen-associated molecular patterns, PAMPs)
A% R A W 2 M EE R ), AR A 5 A Ok B 5K
(damage-associated molecular patterns, DAMPs) 41 M\ 52
1R A = 200 TR TR P 45 A 0 2 T 38 e ) A A
PR ZHL B RO o CE IR L 30 D A 0 vh m] 20 0 e 22 Fh %
PE/MA, FHor NLRP3 %8 % /M4 B NLRP3 25 L T2 4
KB s A 25 [ (apoptosis-associated speck-like protein
containing a CARD, ASC) F1 3 bt K 4 B -1 [ 5 &
(pro-caspase-1) & F 4 i, +& H # s B AFAE W T e Ay
IRANH) RAE A

NLRP3 % P4 /N (1) 41 25 F s L A2 2 AW
#. B4, DAMPs 5 PAMPs # Toll #4214 4 (Toll-like
receptor 4, TLR4) R 7, 3% #% [Kl -7 kB (nuclear factor
kappa-B, NF-xB) il %, ‘3 NLRP3 1 A 41 i /1 & -18
A& (pro-IL-1p) F1 H 41 il /v 2 -18 il /4 (pro-IL-18)
SR IGINCY. B S, LE S 2 F ARE 73 - T 4 B A 7
W A% B8 IR FF =W R (adenosine triphosphate, ATP). J&
(AR s A = IR R 7N EN R L = R AR
fig (oxidized phospho-lipids, oxPLs) &5 i3t — & Jl ¥,
NLRP3 & [ KA AL, F:H1 ASC  pro-caspase-1 21 2%
JE B NLRP3 78 P£/NMAS . NLRP3 %8 H /INMA (1) T 1l 3
3 pro-caspase-1 VI & i & 14 7 U1 caspase-1, I ¢
#t pro-IL-18 F pro-1L-18 [ BY V), & % IL-18 A1 IL-18 %
AR, T BB G 9% B RORE S)RE . NLRP3 %8 PR/

JE 15 5 2 A PR L SR A R A A R T B R R
PR, ST T S SR 2 TR I AR, TE PR S i
PR REAT ZAMIAER o IR EELfE NLRP3 % % /)
PRAE TR S AR F A i -7 BLRL, o S R k470 i e
G5 BRI A
2 NLRPIXRM/NFESHEMAEETSNTIERE
BRRZS

Y A5 T — Fh RORELE AR PP PSR TS T 1, RN
2 AN W JH O L % 4 Y R 2k e B, 3 IL- 1855 4
F A 2500 ATP 45 DAMPs (R, [RIB 51 R ALK K AR
SR A S N . I AE TS B GSDM (gasdermin)
FIEN T, I caspase-1 & ML ik £ J caspase4/5/11 Al
caspase3/8 Ak £ ik 12, NLRP3 0% J5 v ¥ # pro-
caspase-1 f% 1% 1 JE 201K caspase-1, caspase-1 #f — 5 1)
#] GSDMD JF it GSDM-N, il if GSDM-N ) J Bt 3¢ %K
A IF 4 N 40 L, T 1 N 42 10~20 nm B4 5 53 XL 53+
JEALIE, 540 M A () N AU TL- 18 B H R i
BT RAET 2R MG, 500 EARAAAER, 40
Ji %) PRRs A28 01 30 G A= W0 B 4 g 22 M (lipopoly-
saccharide, LPS) %5, JtH i 4H Ji £ T m sk 2 20 i P 9 Ji
A B SN B S R AR A AR IS, 2R A B I A 1
JEIE M 5 T % (reactive oxygen species, ROS) 7% 4=
0 B R A1 U S 20 6 Bl 548 9 R R NLRP3 %
PN O, BET Bl R dn AR T B Ah, 4T 2
W S T 5]k L 45 BV R S 2 P R kAR
S AR T, AN 0TS T 48 M A R0 T 8 e S i

HifF 58 3 B™, B 9 IR 40 B (dendritic cells, DCs) #l
5 2 Jf () NLRP3 B0/ J5 38 R i 40 i £ T2 JR K
BB IL-18. 52 TLR S FAH L, X Fh /e
PRAFF I P 1 5] s 3 BE 9 TL-18 5 B30 G 928 00 8 S I 3
SRR (1) B 2 A g, A AR O O BE VR BRI S s Al Y R
Ab, NEAZ A /N BRI DCs 5 28 e R P 4 20 e
WAk BX AT BEERRAS . AR Y, MR E T
LPS HA] e A FE T 40 g b BE 5 oxPLs YR & S, /)
R DCs REIE LW IL-18 /b 4 K, Ak T3 B vif AR
Ao HHoxPLs KA 0oxPAPC (oxidized 1-palmitoyl-
2-arachidonyl-sn-glycero-3-phosphorylcholine), FiE 54
Hh (AR [ g 5 3554320 i oxPAPC Hig 5 P2k 10% 9 PGPC
(1-palmitoyl-2-glutaroyl-sn-glycero-3-phosphocholine)
FIPOVPC [1-palmitoyl-2-(5-oxovaleroyl)-sn-glycero-3-
phosphocholine] t fig i75 5 /> B E W 41 Mg . DCs % i
IL-18; {H oxPAPC {X7E DCs H R It 1 Fpy £, i w]
At oxPAPC IR G AL B I Z AR Ok . e
¥i, /L8 PGPC Al POVPC 5 I5 2 F A AR v 14 45 # A1 AU
PE (AN B AKBE 1A P8 R AR A Sk BE AT A 1) sn-2 Pt
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e BY), (HaX SERE A6 IR oxPLs 1] g 23 51 AN [F] R 48
H RN, R oxPAPC B e 4L RRIR 5T Ab, 41 T ik 3R
(peptidoglycan, PGN) (1] N- 2, Bt 24 2k %6 %) B bl 25 (V-
acetyl glucosamine sugar group, NAG) i 75 1 88 ] ¥
NLRP3 % %/ A A 4 it A T3 B BRIR A, — T 7¢
UEWI NAG RIS /) B LR A0 A A T 0 B Vs BOIR S

T0 V0 4 R A BB T IR A DR R I VR BROIR A, 4
Ji A TL-18 1) 388 1 S /& B GSDMD JE 1", 4 DCs
AN R 0 ] PR VR BROIRAS B 2 W] BE ) SR R A
PR O b i R AR 240 T e B R AR R T R AR A
DR FLIE . I TR I 24 48 HY GSDMD A 4 i AN
375 1 GRLLE /) BRI V7 AR T 1) 5 R 4 i v 3 AT 4
H A% IR e I, e 2 BR A E R A A T S i e B
iR . @ W R ERAE A] REIE I im0 R N AR r ik B
) (endosomal sorting complex required for transport,
ESCRT) #4717 EAE AL, 3H4h T GSDMD L& f 4 o /7
W AT TR IAE LPS B G/ BB Bl R YR 1Y L 41
Hfl 5, GSDMD L& [ i 75 545 9 3t .33 5% ESCRT %)
SR Y. H AT, 58T NLRP3 2 /M A 55 S 41
AR T B a0 200 Bt R BRI P A T o) 1)~ L ) i
AN, ESCRT 45 1) GSDMD L1l J¥ i 2 75 75 H vh
RAF KRB ICA it — B0 AL .
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Figure 1

3 NLRP3 XM /NMENSHRMAE R ZIER
W70 2 B, L BRE S 5 — /N 40 i 8 4 il R 2R
HMAE T, R PABUR MR I S5E SR, 51K 5 KBt
Ji 98 H B 77 . NLRP3 BUE 175 5 10 s 40 f £ T2 2 f
JRCFLIR - ATP 55 DAMPs AR AR ¢ 5T 5, 38 1 30 A
A 55 BN B DCs 55 %o 92 24 i 2] i g 20 2353k 1 3 5
G5 [N . NLRP3 RJ 43 73] 368 i Jiefv 89 4 i A 4 922 240 it
(EWEZR AN DCs) 3@ A2 R 2 HTb e B (B 1),
3.1 NLRP3 &M /NAXTFEMAEAISFE 3R
A0 R AR AR TR H AT TT T8O S5 B M R SR ) — Fel
J73e AR B B A VIS TE, MR A A AR 2 ik
e AH N A B AE T 7 0. WA R AR, T Ih Rk ik
RAR B A /N B R 2R 8 A TR, S8 i 8 4 i
ARG AR T . 9, NIRRT A e R
MUK R IE caspase-1 25 [1; 7 i  FLARJE 40 28 B 41 g
JEH B V2 NRIR D, & B IER A B 5 A 45
#J15 (caspase recruitment domain, CARD) [¥) NLRP3 #
PR/ ASC I8 B B UTER™ . Aok, R4S B
et A5 2R A S Y /T 5B A R A S B R, NTrp3™T
Ase™ . Caspl_/_/J‘ Bt bU A2 TR BRI RS B S AR,
At 72 Ut NLRP3 28 M /)N A 38 2% Ty Ge e g 2 38 in fi g 471
faf 5 T A5 B9 0 1L-18, W AT B AL 11187 \Nlrp3™  Caspl™

IFN-y

inflammasome e TR

Hyperactive DCs
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CD8'T cell

Impact of NOD-like receptor protein 3 (NLRP3) inflammasome activation on anti-tumor immunity. Chemotherapeutic drugs

induce tumor cells to undergo pyroptosis, which triggers tumor cells recruit immune cells such as macrophages and dendritic cells (DCs)

into the tumor microenvironment by releasing adenosine triphosphate (ATP), high mobility group box-1 protein (HMGB1), tumor-associated

antigens (TAA). Activation of the NLRP3 inflammasome in these immune cells induces them pyroptotic or hyperactive. Hyperactive immune

cells bind to the corresponding receptors on the surface of T cells by releasing interleukin (IL)-14, etc., and enhance the anti-tumor effect of
cells such as CD8" T cells. PAMPs: Pathogen-associated molecular patterns; TLR: Toll-like receptors; LDH: Lactate dehydrogenase; GSDMD:

Gasdermin D; MHC I: Major histocompatibility complex class-1; oxPLs: Oxidized phospholipids; CD: Cluster of differentiation; CCR7:

Chemokine receptor 7; ASC: Apoptosis-associated speck-like protein containing a CARD (caspase activation and recruitment domain); TCR:

T-cell receptor; IL-1R: Interleukin-1 receptor; IFN-y: Interferon-y
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/N B2 T 9 AH G TR 11 R A2 B4

BT R /INMA T W 1 GSDM & A 5% e 4 Jf = 1
I ME— AT 3, Bl B FEIR N, 5 B ke A2 R R I 56
R R, a5t GSDME (B # #% A DFNAS)
B AIE BA 7F 28 60 2008« = o) L M 0 &5 B T e Jof e 25 /s
B R 7R R N 85 iR 4 2 e 3o 5 5 4 R O 1 B 4
5 T P A 490 SR R R A ot 7 L JRE 24 L
A I I R A 3R 0 35 A A8 U R T s i 2 9 A 1 A 5 g
KB4 GSDME M ST B0 fE 22 /N N 85 RE 4L
g, 20 M (N 2RGS0 It L e
JHF B i FH 2R 8 208 55F) K A2 T GSDME Th fig i 2k R
AR, AE X} 89 il J5i i M 1 IR 1E 4T GSDME HE B AH A%
AT, 7R 52% ) B i Gsdme J3 31 5 H &R
WP FEIX AT R, BRI (natural killer
cell, NK) 175 5 5 Ji5 20 Jifd 25 14 J50RE [ -B, . 2 fif Jir 3 41
ffl N GSDME M I 75 41 i 5% 1 7% f L, b g 40 e 43
PARAFET: . TEUGI TR AT B 2 7 2R OR 9P P S B IR AT
TG IR, R FR 40 A % AE A R T 2 R e R AT
DAMPs, 1X & 2 i i3k 5 38 o J5E A7 G 9% B 242 3E CD8”
T NK FE SR 5475 T 40 (natural killer T cell, NKT) {]
A RN — TURE 5 AR I — WA B TR,
R NKT 7£ 7] 28 40 g AH HAE F I A] {2 48 TLR il 45 2
) B i R U5 AR SR 48 g 43 A TL-18. HLiE IS Nlrp3 ™
Casp8” Fl Fas™ /N L K B, FasL 5 DCs I Fas
A E AR A] S8 DCs N caspase-8 FIEE « 48 T /IMA K
SEPE TSR TL- 18 IR ™ e B G T AL, 31X — T A5t
PR E BT R, TR SRR SR I0 T 40 SR

WF TR 2R AR, /N SR AT L AR R A5 70 o1 3
AN R I FR RS B FH (M AR ) B A k R IR
P MG ZE S4B I GSDMAS3, 1l GSDMA3
TETEF 15% Jife 20 i 1) 40 B A o, 2 AU 58K 1 Bt
JiRE 28, HiEt CDS TANARIGRR 7 4T1 FLIRMR . (B
FVEE M2, K Bi-GSDMA3 B I A R B 2 1% Ak
PR/ BB L7 AT Rg o TL- 18 R EE AT st Y, i
2 IL-18 4% TL-14 o Ad RT3 b /N A0 983 944 3R R
IR B FU N, PR E AR B o TL-1 8 6F e (1 400 ) A
WAANTT D RO, T AT R AR TL-18 B R P
FAk, ARSI B 1 iR 4 M AE TRE ) oxPAPC L ATP
ZEDAMPs, [RHHEN & R 4000 7] BE A2 TL-15 BIRIE, HonT
AEE 5 S RTORIEFAIEEE T T 40 S AR G e,

P M AT AL, 4 T e 5 A R R S
Sk A1 1) oo 4 it ) AR K. IR, I R & X GSDME
YR IT SR WE AT TR G (B TR A, Wn{E I DNA
FH 35 2 % Tt 400 1) 551 1t G th Y€ 1T 38 00 Gsdme 1) R GEPY,
AT TR 4 B X R T 2 R UM . X

g

A T 2 2 T B b7 259 638 i BU/S caspase-3
%4 GSDME, M1 /5 5 HeLa. MeWo Al Jurkat 21 g
S N ST e84t . K% LR EMIT6 A 4T 1 20 55 /N B
i3 41 A 2R MU T B AR T B Ak, ZF L
2540 b G v T 5 AR AR T 25 I 4 R IR T
SEEE R A MR . Gsdme 3R IE X G IT 77 2K
BT EE, (B A S E TR A T AR MR A2 b
A 6 238 AN M F 4

TF 78 R B, 5 feke e kot R ZEL A L, 3 % 1tk L I e D 22
8 298 BB I AL IR B =8 (lactate dehydrogenase,
LDH) W& &0, H 5 &35 20 T e RS B A AH K
PES, LDH 2 40 B 45405 A0 248 M R T B b 54, AR IR PR
AR TR MR TS AN K. 1 H 524k LDH B
FHEG, 1L LDH 9 B s R AE 28 3 IR A B (tumor
microenvironment, TME) H1 f{] A T 4 ffd 32 1 A1 U g &
55 0%, HONHr A sS4 )3 A RO, PR IfLE LDH Af
BN S B P R G 2 D 55 I O AR ) AR R RY.
TME H [ R S BB IR S 1T RE AR RE T 08 T 41 e vl
PEFF(RA LDH & & & L. A1, mANE 2 75 LDH
KE T R R, TME 8151 i ik B 45 (draining
lymph node, dLN) H [ BEFEAH AL AE T2 55 CD8' T
YA NI IS <. Rk, 75 B A IR R IR bRk T
fife e R 24 i 5 O e e R O R AR
3.2 NLRP3 &M/ MEXT DCs BISZAE 4wl ik, DCs
FERCIL-18 ML TLR 2 AR IS, B2 ME 5 &
) B NLRP3 %8 14 /s A, o i 980 &8 Jf 65 1 R i1
DAMPs!"*, HZ A/ MATE S T DCs AT, BIEIL-18
KR, WA BEA O T 40 A 5 1 e 9% 28 .
ot 76/ B DCs—T 40 i 3555 77 (AR A s Y o |
{#i F FLT3L 7= 4 () 4 JiE 2 BMDCs, £ LPS.NLRP3
SNFANEARL (+ K BRER AR ) MBS, B BT
PUE S U A 2 (ovalbumin, OVA), 5% R 4140 bk, H
BOS 6 5C1Z OVA 5 5+ CDS8™ T 41 g ¥ e /) AR
F50% VAR SR IG AR SRR T X — WA, /N R P IR RE
A DCs AN BEIE & 2 4RI 1) LN A1 2 5 9] 46 T 41 il 43
AP 24 7 R VR B 4 OE M DCs-OVA I, B RS T
dLN /b B OVA K52 CD8" T4 M. Bt 4h, Hikr
41 L — 55 Wk 20 i 5 i o 8 IR 1 7 2B 9 98 E 1% BMIDCs
1035 B 771 B A FE VD 1T IR B SL1344 #% (1% 5 NLRP3
R M /INMARBE) AETERS, AR ZUE CD4" I CDS' T
41 ; 15 24 FH &R AL 2 DCs PLRH 1E GSDMD LAY
T ) 20 M £ TR AR IE, R P &2 CD4T A CDS” T 4 il
FOTE TR, 2, XS R BLAT REARBE T WAL 25 A ) 7
JerIE 2 T RS P SZ BRI R I, i 3 DCs R A T 45T,
DR LA e AT RIORII T 40 B A 5 OR3P 1 S %2
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o B SORNEOE RV g, 7 2 DCs Be K W IR FF
WG Te WIRFCR IS, 2T KB ) 58 (149 S A4 B8 /)N
PRSI a0 Je H R 1 & L ATP 5K FlaTox I, 55 ELIgE4H
JAH B, /S BRUCH A SR 41 (conventional dendritic
cells, cDCs) F i 52 T K MH/IMEN S ETS, EATBAK
Hi T8 RN/ AR AR F A S 7Y, B 45 NLRP3.ASC.
caspase-1 Al pro-IL-18. % 4 & Bl DCs i 52 45 1~ th 7]
fit 5 cDCls 1 (1) 8% 5% A 7 IRFS 8k cDC2s H ] IRF4 A
K, IX 8 IRFs 0 55 %8 14 /N A 5¢ i AL 48 Nirp3- 1116
N Aim2 (W8 B 7 X 345 A 5 B S, 5t bl
B 58 N/ cDCs P 48 4 /N i B0 11 47 R 15 L

o ERRZHW SN, RIEMEEERLT S S
2T B £ T 3 iR N B, I A R IR G A T )
J 3k PR BRI 5 RS e SN o B ST W B T RS
T 2% R DCs £E DR B HL 58 1 /MR TG L 20 0 6 TL-1 8 1
i B A MR B 1F) LN 3 #% B85 Be 7700 BRIk /)
B 15 ¥ 1 DCs AN B A 43 W M98 28 SE Rl - a (tumor
necrosis factor-a, TNF-a) A1 IL-6 . H 31 344 1 B At
Ji 3 5 5 28 LIS DCs 1 RFAE, 7] 7] dLNs i B 3T
% .10 CDS8' T 4 $2 AL IL-15°%, 25 F 3l s e,
e i 1t DCs A AT 0 B RR 5 M CD8™ T 44 i 1 52
T &K -y (interferon-y, IFN-y) 53 + %153 [T J83 401 g 25 41
MU EEPE CDS" T 4 ) B, 14 1] 75 5 7= A2 K 25 1 o i J8d
CDS8" TH". 1M 24 DCs N Nirp3 8% Cor7 J R i bk
I, 33X b T 248 R A 2REY . 3 Ak, AR /N R
1, oxPAPC 5¢ oxPAPC ] #573 B 73 PGPC 03 NLRP3
R/ IRJE 13 B/ BUS FE TS R DCs 7] 38 G 40 f B 1
CD8' T 41 S e /1, 77 A= 457 A BIHUIE CD8™ T 411
N2, 3 T RV B OB AL 1Y) CT26 45 i S #4 g B it
RS LLC1 554 igg e, 3 Ao oK (1 Pt e LR 47 e 8L
Bk v i 1t DCs (AR 3, H— R 4l o 2 i g
AP PLIR (whole tumor lysate, WTL) 5 T 5 ] ]
dLNsIE# 8 75 H Z7E M B S b REFR 2 59 WA IL-15,
Jii 8l de novo T AN AN PIG1C 12 T 4N i, H A BT #3571
K 75 1 il g 4 1 CD8' T il FA RN I B 10 12 41 e
HAFIE R MR, A ZFTA 1 NLRP3 #Eh 711 # B A bt
i 98 9% 77, Gn A a3k A TR 28 /I A SR IEOCYD G BE AR 5
F Y91 DC Yy fe IR 55 PR A8 X AE 2, B 28 5E 4 DCs A
Ae 7 RO R CDST T4 . K 1k DCs #1i%
T HARE AL 5 R SORE B (1) 2 MR /NMARTE S LE P AR B S R
S VE CDS8™ T 2 M At i g if B AN R 7. fedln A
i B AR N B A1 I B A% 40 Y (peripheral blood mono-
nuclear cells, PBMCs) * 7 & 754 %] A\ c¢DC2 41 g,
R848 FI L8-MDP Hlli# i, tH 1] [F] i} 43 ¥4 IL-18 AT IL-12,
M AR 3E 1 B4 B T (T-helper 1, Th1) 48 g £ Th17

4 B B AR AR o A s 5N BROARARL, IX SE i R R B N 2R
ik P VA R 1K) DCs 177 5 5 41 I PN 993 Ji A A 2 ) R A
PE T 40 f [ B2, 3 s i fo e S Fe 4t 1 ik .

SR B WTL AR A A8 W0 ARIE 504 R 397 11 B0 7
JiRFH T 3SR TR G o 7E /0N BRI P B T M
BF 50 R B, S R LPS R PGPC X &2 2% [ i
PR W WTL R B AR 58 i 7 FE P . FF HLIXFh g
PR i 7= ) WTLAE N B B R U o 4 it 1 & Fh 8 A
S 2R 0 IR R S PR BT IR, AT SR S R D A
PE T 40 0 VF 22 THREM). IR, AS AT 0 SR IR 1 38 Bt
JR A0 WTL, 7R v] 5 s i ey — e F, 1B —
PV AE 1) S IR T SRBEEY . 72— DU 5P, H R A
B16-OVA 4fl Jiil & 1 WTL % F 4l 37 $1L )5 41 OVA F
LPS.PGPC — & % %% /> B I 4T g A 28038 B g, (2
WTL [ H 7E B16-OVA 41 g i ¥k Bk /N SR, X6/
RAE IR ER « DU TE B TE AN M fh g RE 2 1
B, A 22 Ak 20 AN K 1 3§15 AT R 2 1 25 A,
R T 50 5 P AR A A B 02 I S

34k, DCs H1 I NLRP3 58 14 /M 1 /& — 26 4k 7 24
W R TR R SR . ) G AE CT26 45 i e A
B16F10 8 Z R A Y vpr, BRI 40 AN O 25 2= ml i
DCs 3% 41 i 55 M CDS™ T 4 i 3 25 L 3755 5 A% 0 iR 4
Ji, HAEF Caspl™ /N R 5IE T NLRP3 % 1 /MK %
1) caspase-1 A& S ILIX Tl 240 i B 25 ) O B 144, 1 584k
7 25905 5 IR 41 B AE T2 B T DAMPs, # DCs 1 1)
P2X7 52 AR KN 5, B8 BTE NLRP3 %8 4 /N 4k Al 4y ik
IL-18"*, SRJ5 IL-1pi8 5k 5 CD8™ T 41 i - 1L-1 32 44
(interleukin-1 receptor, IL-1R) 1 1% 5 41 i 25 1% CDS*
T 40 S B, AT BR B2 T #4811 EL4 5 EGT [ iR J8
MCA205 £F 4 A8 A1 CT26 45 Ji7 9 25 i R ™, frix ot
i3 AR e P2rx7 B G BEE ¥ NLRP3 %8 14 /A il
Nirp3™ < Pycard” F Caspl™ F& R W Rl Iz, /)N B2 5% B2
PR 2 R R B RN, RAgis S 55 1P
CDS8" T4l jz ™. [A] #E b, i F anakinra™ (— FhBH
W7 IL- 1o AT IL-18 15 5 A9 TL- 1R 3547077 8% IL-15 F A
A K BE I IL-1 15 5, 2% PR AIC B 3R 2K 25 9 £E AT3,
H2N100 1 EO771 FL M M8 x MCA205 £F 4 IR 55 %
ot g A5 28 o R AT R A Y BV R A B
EG7 4H o F1 8 28 TL-1 F% F 33 9 %0 9% /N B, 08 i il e
IEN-y f 43 W 2 B H 0T 52 42 R & Nirp3™ 1 Caspl™ 15
EH CDS” T 40 il S B IRtk DCs 43 W 1 TL-18
TE i 98 B TR 24 W Ak 9 31 1) 6 CD8™ T 400 it 4 8 1 4 57
SRR R IEOCEAER . TEAM IR R, 54
5 TE W S r FE TR A AH B, SU IR B P2XT7R S5 o 2
(Glu496Ala) W 2 7 P D) RE B 2K P A T P2RX7 Xt



FNERERAE: NLRP3 %8 PR /MRS B s G e /5 FH ik 70 ik i - 2617 -

ATP )36 1 7 B g 7 N5 Az 4 i b IL-18 (1 B
U, R G B TR PRk H I R RS . (EARER A, 1k
7 2172 ROS W52 KRR 1, ROS AT % 5 7 A A 46
PGPC 7E 4 [1] oxPLs IR & 41" JE 2L fh 7 245 W 1 it
P CDS8™ T 41 M S 87 1) A FH AT R 2 ok B T H AR
BRI oxPLs, {8 DCs fR¥F1d BV BORAS (Wnid LT /%
2| dLN F1 7= 4 1L-18)P,
3.3 NLRP3IZRM/MEXTEREMEAF M 5 DCsAH
B, DAMPs 8, PAMPs 8, 1] 505 5 W% 40 it ) NLRP3 %
PR/, A5 B G20 B Ak T 0 B TR RR S, ZEAS 5] S 40
FETIIE AT 23 W TL- 185, AT A FE DU E . 59—
77 T8I, EURA A P9 A 28 P /A BE S B b e 20T g o e A
925 W ALY, T 2 1 i e AL ) FLIER B AF S DAMPs B0E
BG4 B P 1) 28 P /M, iR 38 i ROS 8l i TGF-4
I 28 11 /DN A FRD 0T, DT JEE S 7 L k0 L P % 12 /)
1G5 IR AR R 2 (R S A R R A% B
YT H 22 49 52 J 500 TR 555 1 % T 0 40 TR 1T LIPS B4 e PR -
IFN-y &, A -0 2 & M1 BUFD T 26 M2 BY 7 B 3 fig
KA Horh M1 R B WA B R 5 2, A
Thl BG40 5, H0 S 40 M 28 D) Re, BA PUEs
PE. T M2 B BE N O B e SCHE IS AR RO g
FHI4E FH, 85 Bh R B AR E i 98 A2 36 R0 AR K 1) Jiev g B 2R
5. IEAESRMWT AR, BRI S 58 2
PRI B R A R AR TT o FE IR YR A 107 18 4
W1, TGRS {5 5 18 2% 98 55 JF U JTig 7 22 14 0 48 0, 410 ol
NLRP3 /1 5 1 M1 40 B AR A0S, B K — XU i
Tk YR T R U A 2R A B EE (adenosine-monophos-
phate activated-protein kinase, AMPK)/fi L3047 75 1A 2%
ZF L HE H (mammalian target of rapamycin, mTOR) i&
P AN H NLRP3 28 M /NS0, (23 M2 B G20 f il i,
{6 T A A S0 TR TP B 1) iR A G B R 2 i
F S M2 Y, AL b HE I 7E fi 98 2H 23 1S R 4 P 58
PE/NMAE OS5 H R R A A O, TR IE G BOE B
Wi 208 P 7 8 1 /N i 2 15 0 4 o ) M 2R I A AT
RAEPUHIRE S Ve (812). BT 5832 W) L 40 i o 1
NLRP3 {5 5 1 #% §& 2 #F CD4™ T 40 g 43 1k > {i ik J8g
Th2 201 . Th17 48 S AR 55V T 48 J 8, [5F4) Thi
0 Ff B Ak RN 4 B 7 M CDS' T4 is AL e, BihR
41 g NLRP3 ¥ Ja 7= A2 1 IL-18 RE T Bh i e M2 B
Wk 4 L 5 % A JI5E 4D 00 o) 4 5 S 2 0 o) BRI, T >4 M
J68 240 JH R VR FF) NLRP3 15 5 3 2% 4 FELIKT IS, b e P 9231
A CD8 4 i B 11 T 40 MO A5 AL, Uk 55 17 JG i Job e 1)
B0 R, 7 — o4 B A 7 /E A T, NLRP3 %8 P4 /Mg
O AT R A LR A B AR AL 5 ) AT A S R S
— e Ay T 25 W) nE O 5 e W A A Y NLRP3 %8

Activation of Inhibition of
the NLRP3 the NLRP3
inflammasome inflammasome
— _—_——
M1 M2

MO

macrophages macrophages macrophages

TNF-a IL-10

IL-6 IL-4
IL-12 IL-13
IL-18

Pro-inflammatory Immunregulatory

Anti-cancer Pro-cancer

Figure 2 Activation of the NLRP3 inflammasome in macro-
phages and anti-tumor immunity. In the tumor microenvironment,
NLRP3 inflammasome activation induces the M1 polarization of
macrophages, and exerts anti-tumor effects by releasing cytokines

such as TNF-a and IL-6

PR/ S 1, A 3L 23 0 TL-18 SR 32F 15 6t 440 P 1) M1 A
A 5 88 5 T 440 10 s IS, 410 #1) Jk JR 2 e . 91 B R
2450 H DR K R 45 5 B4R 4 i) HL-60 40 Rk 'E &
5 M1 BUOE A OCI HE R oAb B Y THP-1 5 4% 48
JHo A 5 AT M1 R ) B R R 0A L 3R T AR A0 A0 40 i B
FEURFAIE o 40 A6 1¥) THP-1 W5 41 Jfa A HT29 45 1 it 98
2 L P S B SR AR e B T R R R P B 1 ERKC1/2 A
TLR8 R 1 28 M /MBS FAZ/ B R 40 il M1 R A, A
T FE SR 4l B (B2 15 5 B 4 i /) M1 Y
WAL T R 2 T BUR A ROAE, PR I 7 38 1 42 ) 0k 2 i
AR A SR K 7 o R A T I, 5 18 7Y 2 2 1) 1) P AT i 2
LRI FIRTES Y WA

4 IL- 18N SHIMERE

4.1 IL-188GE THMRN SHIE EZIER  NLRP3
WO J5 3 WA TR TL-18 72 T 48 i & #24 A O A5 b 32 221
WHE T, Z25 TR 24 KA 12 T 48 2 Bl
R RON T 40 i Th RE 25, IL-18 W 5 T4l [H &
B IL-1R &5 &, il i 8 & 700 32 2 3 2R 1 88 (myeloid
differentiation primary response 88, MyD88) {5 &5 i& 1%
WSS 5 5 5 7 A LGS T (signal transducer and
activator of transcription, STATs) FlH Al 4% 55 [K 71 )
T3 75 5 NI/ BRI 463 T 200 B3 e g i B 4 T 4 a1
IL-1R 7E¥] 46 F1iC 421 CD4™F1 CDS8' T 4l fig - #8H %=
i, IL-18 5 R 40 1 TL- 1R AR 45 5 5, MY ATk
TG TS ARAE RN R 812 CD4” T4 1555 CD4™ T
Y1 i F 250 Th BE Q7= AR TRN-p 25, 38 m 2 338 370 5 R 5
PECD8" T 4 i (1 38 5 A1 22 Th e AL, 1 4o Stk ok 22
I A Pk 2 N o 5 98 95 B SR 4% 1) /) BROBE Y [ TL-18
H5m T C I PERE T CDS T 41 B It 39 58, 75 95 25 FF
R N = AR T 5RO ) 208 CD8” T 48 i e 5 4 4 if
BEPE VAR T IR A T S AME AR R A, 9k



- 2618 - 222224 Acta Pharmaceutica Sinica 2022, 57(9): 2612 -2621

PR TE A e 7R B AR S 7R G 5 mT 772 TL-18, DR b4
TL-18 15 559 % 0% JR 4 9% 1L F2 oh AT RE L B 7 A R i 771
VEFH, 13552 2= e R 6 2 1 1 /0 SRS 38 f F 22 ik
HT BTN FL Sk I8 978 B e AL TR Al b Bz TCL /)N By A 7Y
S T BRI A, 2R R L IL-18 76
SR CDS' T 4 i 4y it R 48 EEAEH .
B 40, B T S A TL-14, RT3 58 CDS' T 48 il ¥ Bt
Ji g T RE, AF T ST Ble BRI RS, RE T
IL-18 1 CD8" T 41 AL 34 5 1 2808 He PR 1 Rk i Gzma
Prfl112ra 1d2 R 4 A7 B 5] 4 1177 F11 Bel2, fd CD8”
T AL T B8 R AE AR A, 76 §T R B IR AR I
A KRN Ak, TR/ BR B SR ) R
1B 20 M o4k ER R A5 A o) TL-18 & Th 40 375 54 b Rg O
TE R R S5 67 43 6 TL-2 R TEN-y BT b 75 17, 1L-18
TE T 20 A 3% A4 sk R m 1 72 75045 1 T i T L BB A8
Y1 B S B SE S A, A S PR SR 2 40 A R R
Fa b, A AREAE IL-15 v B 32 & /N B DCs 1 20
RE SR 38 58 T 4 A 8 1) 2 D RECSY. TL-18 T 3538 T
S A 5 PR B e R 9

4.2 7EBhE T ER S A0 BB I i 2 20 P Y TL-18 X4 B
BRENSN A 70K I NLRP3 4 MMk /i S8
JCEA) TL-18 1 i & A= At Jig mp B A i g A8 1) W
HAEM . XA RE S BT8O 20 (A0 A 40 i £ T2 A 40 i
PR R R TR ER N i PE DCs R SR RR TR0 43 A IL-15
(20 & (WI{E TME Bk dLNs) & 2041 R IA IL-1R
AR FERESE R BRI 7L AR 5
TME ] IL- 13 R 38 i {2 335 8 24 it B 397 A1 7 92 410 1) &5
77 AR 2 P8 350567 10 11 A R RSIRAR T e Ah, BRI
T 28 SR Y 140 410 1) 41 i #F TME H 2> 43 98 TL- 18, #E—
SO AR R I AR T o AR, e RE AH 5% 14 B £T 4 40 g
AT BN, DAMPs - 308 A FZN B 1 NLRP3 48 14 /)
A 2% T ECIL-18 16 2006, M A2 33 7L e 1) 26 K A
R,

FH R, TL- 18 7T Jif 8 122 ity ) 7 33 56 T 240 it 2% 473 e 89
REJ) 5 SRR . W B IL-18 5 R 3 B16
B, BP0 T IR /0N BRI e R 32 iy DX 3k, T S ) Ak e B
(19 i K S5 CD8” T 41 B I e s Th e, 75 5 g v
RS, ek, L8N B Lewis Al A5 80 o, WLPYE 5 TL-18
D T e ) B, R AR A R e A AR R
{EX BB 7T AR SE T AMJEE IL-18 E H#ES) CDS' T 41 iy
A I TR G s 1 M, B B SOl A T AR I A
PR ME TL-18 I ARI IEVE R . B, /£ Bl6 B A ZR /D
BRASE Y 1) fke R vk B o, P YRR B VS K DCs W 4y ik
IL-15 175 16 20 R0 55 87 10 41 B 857 CDS8™ T 41 i, MM
T i 988 2 b J AR K — BN R) P e 482 ¥ B R, it

Ab, B R VRS I S S P DCs AT IR B 4RI I LN,
TEEL R N 772 A 58 1 /AR M P TL-18 FF R FEAE TS 2R
1M, H Al A s X el JEE K DCs R BT E T
TME JF 1 45 BisE N R B . ERERENZ, 51L-18
AL, 5 /IR TR BT B 20 AR T B R R AE
98 R A R ARk A AR - AN AT 0 ) R R A A
R, WA I 5] & 9 RE FIRE ST A TR A )T
e b e B BT .l T R MR NS B B 4 2k
HY A S PR RO ZH SR, TR AR 3 A D R FE AR o 40 P
A FNEE 8 L e DR H AR AR 4 B L DR i B 7 VoK
P 50 e R 428 40 L P 8 P /N A T e e 8 28 1) T
FERAHEEZ L.
5 REESERE

RAENEN T PR AE 2 2 MR E 5, 4
i © 28 VN R BRE A @ MRS 2 i 2 1Y
(DCs LW 4H i 1 e 20 B 55 ), B 48 1k /N4 (S 240 o
AT B AL T I VR BRIRAS; @ 29 W 98 1 /M 7=
P 4L (TME 8% dLNs). {H ATy E = 5 40 J 7E 48 14/
PRI 1) R 2> 7K B R AR R T EOS VR BR IR
T IL-15 5208 CD8™ T 40 i i 1 f =5 33 15 K]
5, E IR e i IT BB A AT IS, YR TT H bR A R
T 40 S LIS, 97 3k G A B s # ) IL-18 (1 2540 Bl
R M /N ALE i 6 A0 i N B AR A AR AE L, AR B A
B 9 M /N I S O 23 R 0 FL IR L 1 e AR 2 Bl
ik 1 2 A AR BGE I i 5 R M N BT T S
SR 4 A A T AN A G g 5 DR S o A ) 9% 4 /)N
A HB AT REAE 9 R G VR 9T I BB A . BT NLRP3 %
PR /INAAS 5l B 1R 2 A B (OB, AL 4G NLRP3 %8 14 /)N
R [ 38035 AN 2H 2% | caspase-1 3075 - GSDMD 1) 24 fif it
& AH O 28 14 41 i 1R - 55 35 AT A 9 NLRP3 4 1 /M JE
P VR E AR SRR B AR . B E AT AR A AR
JIK - VX-765.MCC950 & % 18 7E 1] NLRP3 ¢ 1 /M A
JE A A 07O R e BRI B ER U A Vs A IO R IR AE A
AMAR P SIS R BIE I R

HIHL . QS-21 .MF-59 Fl AS03 £ 2 H il K F7 32
I FH ) L8 i A 7R, 9 /N A R B S AR WL
2 U BRI R I BB AR I S SRR 3 T 5 RN RE A
AT S %, AR 3E T 248 B PR3P 1 e 928 I 1) g 0 B KR
55, 5 0] RE S B0 R) Th2 f % Je 7, R ot o5 35
FE o H B 4 5 e ) MR e i 7. BT DCs IR %6
PN B 5 B A I AR T W] RSP AR S LR R
SV T A s 87, AH 2 3k 3 BR A0 AT K K 4 5% DCs fié
KA T 40 M e 77, BRI G AE B T e % T I %
A TS PR/ MA 5 2 5 B0AH B AR Tk 2 B R
SE AR L, T REA R T 1T R 6k 3G e g8 % e A



PRERARAE: NLRP3 RPN HUROR S 2 18 HIAT F itk e

2619

FUFNAS VAL P B B FF o A9 T, BV W] fih 98 92 e o
SENGEAL G B AR A7), LR AT I B2 3% BR DCs Al
SR TR T 40 S S . IR P9 ST 2 T R A
AT BRI R PR A A S, VR TN T
AP HR, AT A T b8 PRI B o

WOEH U T MM B, AR PR e TR A 1
(programmed cell death protein 1, PD-1) [H W7 A1 £ X}
ISR T 0I5 PR T A M A PR A P A e 8 o2 B S
I T 38 S bt s S e i) 2 B k. AR IR R T
PRI, WTL & — AN A 1 st ik £, A H 478
PR %E, BAE TR R % RESE. o iR DCs
REAURF H R FH WTL 75 5 58 K R B g G2, ok ki
WFFCIFRE TR BeAh, 5 /MALE MR A 5]
AR R W B A B A 4 R e, H o A4 b e
TRV VB 2R A0 P M R R AR 40 O AL AT 7 AT IR
NV

{EE STHK: 7032 R TTIE B O B S L
2 B XI5 5% B BT A AT SR 2 L0 6] 7R 5 Bk XS
B A 5T 4R T B O AL .

FUT IR Pra & P B Rl R b 28

References

[1]  Liu W, Guo WJ, Xu Q, et al. Advances in mechanisms for
NLRP3 inflammasomes regulation [J]. Acta Pharm Sin (%] %% %%
), 2016, 51: 1505-1512.

[2] Sharma BR, Kanneganti TD. NLRP3 inflammasome in cancer
and metabolic diseases [J]. Nat Immunol, 2021, 22: 550-559.

[3] Brydges SD, Broderick L, Mcgeough MD, et al. Divergence of
IL-1, IL-18, and cell death in NLRP3 inflammasomopathies [J].
J Clin Invest, 2013, 123: 4695-4705.

[4] Bianchi ME. DAMPs, PAMPs and alarmins: all we need to
know about danger [J]. J Leukoc Biol, 2007, 81: 1-5.

[5] Bauernfeind FG, Horvath G, Stutz A, et al. Cutting edge: NF-«xB
activating pattern recognition and cytokine receptors license
NLRP3 activation by regulating NLRP3
expression [J]. J Immunol, 2009, 183: 787-791.

inflammasome

[6] Biasizzo M, Kopitar-Jerala N. Interplay between NLRP3 inflam-
masome and autophagy [J]. Front Immunol, 2020, 11: 591803.

[7] Garlanda C, Dinarello CA, Mantovani A. The interleukin-1
family: back to the future [J]. Immunity, 2013, 39: 1003-1018.

[8] Yu P, Zhang X, Liu N, et al. Pyroptosis: mechanisms and
diseases [J]. Signal Transduct Target Ther, 2021, 6: 128.

[91 Zhang Z, Zhang Y, Xia S, et al. Gasdermin E suppresses tumour
growth by activating anti-tumour immunity [J]. Nature, 2020,
579: 415-420.

[10] Evavold CL, Kagan JC. Inflammasomes: threat-assessment

organelles of the innate immune system [J]. Immunity, 2019,

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

51: 609-624.

He Y, Hara H, Nunez G. Mechanism and regulation of NLRP3
inflammasome activation [J]. Trends Biochem Sci, 2016, 41:
1012-1021.

Burdette BE, Esparza AN, Zhu H, et al. Gasdermin D in pyrop-
tosis [J]. Acta Pharm Sin B, 2021, 11: 2768-2782.

Gaidt MM, Ebert TS, Chauhan D, et al. Human monocytes
engage an alternative inflammasome pathway [J]. Immunity,
2016, 44: 833-846.

Zanoni I, Tan Y, Di Gioia M, et al. An endogenous caspase-11
ligand elicits interleukin-1 release from living dendritic cells [J].
Science, 2016, 352: 1232-1236.

Zanoni I, Tan Y, Di Gioia M, et al. By capturing inflammatory
lipids released from dying cells, the receptor CD14 induces
inflammasome-dependent phagocyte hyperactivation [J]. Immu-
nity, 2017, 47: 697-709.¢3.

Bochkov V, Gesslbauer B, Mauerhofer C, et al. Pleiotropic
effects of oxidized phospholipids [J]. Free Radic Biol Med,
2017, 111: 6-24.

Lupfer CR, Rippee-Brooks MD, Anand PK. Common differences:
the ability of inflammasomes to distinguish between self and
pathogen nucleic acids during infection [J]. Int Rev Cell Mol
Biol, 2019, 344: 139-172.

Karmakar M, Minns M, Greenberg EN, et al. N-GSDMD
trafficking to neutrophil organelles facilitates IL-1/ release
independently of plasma membrane pores and pyroptosis [J].
Nat Commun, 2020, 11: 2212.

Herbst S, Campbell P, Harvey J, et al. LRRK2 activation
controls the repair of damaged endomembranes in macrophages
[J]. EMBO J, 2020, 39: ¢104494.

Ruhl S, Shkarina K, Demarco B, et al. ESCRT-dependent mem-
brane repair negatively regulates pyroptosis downstream of
GSDMD activation [J]. Science, 2018, 362: 956-960.

Wang Q, Wang Y, Ding J, et al. A bioorthogonal system reveals
antitumour immune function of pyroptosis [J]. Nature, 2020,
579: 421-426.

Xia X, Wang X, Cheng Z, et al. The role of pyroptosis in cancer:
pro-cancer or pro-"host"? [J]. Cell Death Dis, 2019, 10: 650.
Winter RN, Rhee JG, Kyprianou N. Caspase-1 enhances the
apoptotic response of prostate cancer cells to ionizing radiation
[J]. Anticancer Res, 2004, 24: 1377-1386.

Allen IC, Tekippe EM, Woodford RM, et al. The NLRP3 inflam-
masome functions as a negative regulator of tumorigenesis
during colitis-associated cancer [J]. J Exp Med, 2010, 207: 1045-
1056.

Zaki MH, Vogel P, Body-Malapel M, et al. IL-18 production
downstream of the NLRP3 inflammasome confers protection
against colorectal tumor formation [J]. J Immunol, 2010, 185:
4912-4920.

Fu C. Gasdermin: a novel therapeutic target for tumour treatment



2, 0

2620 - 2% %4 Acta Pharmaceutica Sinica 2022, 57(9): 2612 —2621

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

by activating anti-tumour immunity [J]. Signal Transduct Target
Ther, 2020, 5: 69.

Jiang M, Qi L, Li L, et al. The caspase-3/GSDME signal path-
way as a switch between apoptosis and pyroptosis in cancer [J].
Cell Death Discov, 2020, 6: 112.

Donado CA, Cao AB, Simmons DP, et al. A two-cell model for
IL-1p release mediated by death-receptor signaling [J]. Cell Rep,
2020, 31: 107466.

Ghiringhelli F, Apetoh L, Tesniere A, et al. Activation of the
NLRP3 inflammasome in dendritic cells induces IL-15-depen-
dent adaptive immunity against tumors [J]. Nat Med, 2009, 15:
1170-1178.

Xie B, Liu T, Chen S, et al. Combination of DNA demethylation
and chemotherapy to trigger cell pyroptosis for inhalation treat-
ment of lung cancer [J]. Nanoscale, 2021, 13: 18608-18615.
Wang Y, Gao W, Shi X, et al. Chemotherapy drugs induce pyrop-
tosis through caspase-3 cleavage of a gasdermin [J]. Nature,
2017, 547: 99-103.

Ball B, Zeidan A, Gore SD, et al. Hypomethylating agent combi-
nation strategies in myelodysplastic syndromes: hopes and short-
comings [J]. Leuk Lymphoma, 2017, 58: 1022-1036.

Liu R, Cao J, Gao X, et al. Overall survival of cancer patients
with serum lactate dehydrogenase greater than 1000 IU/L [J].
Tumour Biol, 2016, 37: 14083-14088.

Van Wilpe S, Koornstra R, Den Brok M, et al. Lactate dehydro-
genase: a marker of diminished antitumor immunity [J]. Oncoim-
munology, 2020, 9: 1731942.

Broz P, Dixit VM. Inflammasomes: mechanism of assembly,
regulation and signalling [J]. Nat Rev Immunol, 2016, 16: 407-
420.

Zhivaki D, Borriello F, Chow OA, et al. Inflammasomes within
hyperactive murine dendritic cells stimulate long-lived T cell-
mediated anti-tumor immunity [J]. Cell Rep, 2020, 33: 108381.
Broz P, Newton K, Lamkanfi M, et al. Redundant roles for
inflammasome receptors NLRP3 and NLRC4 in host defense
against Salmonella [J]. J Exp Med, 2010, 207: 1745-1755.

Erlich Z, Shlomovitz I, Edry-Botzer L, et al. Macrophages,
rather than DCs, are responsible for inflammasome activity in
the GM-CSF BMDC model [J]. Nat Immunol, 2019, 20: 397-
406.

Mcdaniel MM, Kottyan LC, Singh H, et al. Suppression of
inflammasome activation by IRF8 and IRF4 in ¢DCs is critical
for T cell priming [J]. Cell Rep, 2020, 31: 107604.

Wang Y, Xiang Y, Xin VW, et al. Dendritic cell biology and its
role in tumor immunotherapy [J]. J Hematol Oncol, 2020, 13:
107.

Hatscher L, Lehmann CHK, Purbojo A, et al. Select hyperactivating
NLRP3 ligands enhance the T, 1- and T, 17-inducing potential of
human type 2 conventional dendritic cells [J]. Sci Signal, 2021,
14: eabel757.

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

Peng M, Mo Y, Wang Y, et al. Neoantigen vaccine: an emerging
tumor immunotherapy [J]. Mol Cancer, 2019, 18: 128.

Aikins ME, Xu C, Moon JJ. Engineered nanoparticles for cancer
vaccination and immunotherapy [J]. Acc Chem Res, 2020, 53:
2094-2105.

Wahlman C, Doyle TM, Little JW, et al. Chemotherapy-induced
pain is promoted by enhanced spinal adenosine kinase levels
through astrocyte-dependent mechanisms [J]. Pain, 2018, 159:
1025-1034.

Zhang Z, Zhang H, Li D, et al. Caspase-3-mediated GSDME
induced pyroptosis in breast cancer cells through the ROS/JNK
signalling pathway [J]. J Cell Mol Med, 2021, 25: 8159-8168.
Martinez-Garcia JJ, Martinez-Banaclocha H, Angosto-Bazarra
D, et al. P2X7 receptor induces mitochondrial failure in mono-
cytes and compromises NLRP3 inflammasome activation during
sepsis [J]. Nat Commun, 2019, 10: 2711.

Adinolfi E, Giuliani AL, De Marchi E, et al. The P2X7 receptor:
a main player in inflammation [J]. Biochem Pharmacol, 2018,
151: 234-244.

Xie J, Zhang Y, Jiang L. Role of interleukin-1 in the pathogene-
sis of colorectal cancer: a brief look at anakinra therapy [J]. Int
Immunopharmacol, 2022, 105: 108577.

Sluyter R, Shemon AN, Wiley JS. Glu496 to Ala polymorphism
in the P2X7 receptor impairs ATP-induced IL-1§ release from
human monocytes [J]. ] Immunol, 2004, 172: 3399-3405.
Evavold CL, Ruan J, Tan Y, et al. The pore-forming protein
gasdermin D regulates interleukin-1 secretion from living
macrophages [J]. Immunity, 2018, 48: 35-44.¢6.

Spalinger MR, Scharl M. PTPN2 as a promoter of colon carcinoma
via reduction of inflammasome activation [J]. Mol Cell Oncol,
2018, 5: e1465013.

Hu Y. Relationship between Lactic Acid in Microenvironment of
Colorectal Cancer and Inflammatory Bodies of Macrophages (4%
L o TP 35 LR 5 R 0 M 4 /0 A £ AR S L AR BT )
[D]. Guangzhou: Southern Medical University, 2021.

Shi'Y, Su W, Zhang L, et al. TGRS regulates macrophage inflam-
mation in nonalcoholic steatohepatitis by modulating NLRP3
inflammasome activation [J]. Front Immunol, 2020, 11: 609060.
Qing L, Fu J, Wu P, et al. Metformin induces the M2 macro-
phage polarization to accelerate the wound healing via regulating
AMPK/mTOR/NLRP3 inflammasome singling pathway [J]. Am
J Transl Res, 2019, 11: 655-668.

Daley D, Mani VR, Mohan N, et al. NLRP3 signaling drives
macrophage-induced adaptive immune suppression in pancreatic
carcinoma [J]. J Exp Med, 2017, 214: 1711-1724.

Das S, Shapiro B, Vucic EA, et al. Tumor cell-derived IL1S
promotes desmoplasia and immune suppression in pancreatic
cancer [J]. Cancer Res, 2020, 80: 1088-1101.

Blom K, Senkowski W, Jarvius M, et al. The anticancer effect of

mebendazole may be due to M1 monocyte/macrophage activa-



PRERARAE: NLRP3 RPN HUROR S 2 18 HIAT F itk e

2621

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

tion via ERK1/2 and TLR8-dependent inflammasome activation
[J]. Immunopharmacol Immunotoxicol, 2017, 39: 199-210.
Norelli M, Camisa B, Barbiera G, et al. Monocyte-derived IL-1
and IL-6 are differentially required for cytokine-release syn-
drome and neurotoxicity due to CAR T cells [J]. Nat Med, 2018,
24:739-748.

Bent R, Moll L, Grabbe S, et al. Interleukin-1 beta—a friend or
foe in malignancies? [J]. Int J Mol Sci, 2018, 19: 2155.

Pamies D, Sartori C, Schvartz D, et al. Neuroinflammatory
response to TNFa and IL1f cytokines is accompanied by an
increase in glycolysis in human astrocytes in vitro [J]. Int J Mol
Sci, 2021, 22: 4065.

Cai Y, Xue F, Quan C, et al. A critical role of the IL-15-IL-1R
signaling pathway in skin inflammation and psoriasis pathogene-
sis [J]. J Invest Dermatol, 2019, 139: 146-156.

Ma Z, Liu J, Wu W, et al. The IL-1R/TLR signaling pathway is
essential for efficient CD8" T-cell responses against hepatitis B
virus in the hydrodynamic injection mouse model [J]. Cell Mol
Immunol, 2017, 14: 997-1008.

Sarkar S, Yuzefpolskiy Y, Xiao H, et al. Programming of CD8 T
cell quantity and polyfunctionality by direct IL-1 signals [J]. J
Immunol, 2018, 201: 3641-3650.

Ben-Sasson SZ, Hogg A, Hu-Li J, et al. IL-1 enhances expan-
sion, effector function, tissue localization, and memory response
of antigen-specific CD8 T cells [J]. J Exp Med, 2013, 210: 491-
502.

Tengesdal IW, Menon DR, Osborne DG, et al. Targeting tumor-
derived NLRP3 reduces melanoma progression by limiting
MDSCs expansion [J]. Proc Natl Acad Sci U S A, 2021, 118:
€2000915118.

Lee PH, Yamamoto TN, Gurusamy D, et al. Host conditioning
with IL-15 improves the antitumor function of adoptively trans-
ferred T cells [J]. J Exp Med, 2019, 216: 2619-2634.

Haabeth OA, Lorvik KB, Yagita H, et al. Interleukin-1 is
required for cancer eradication mediated by tumor-specific Thl
cells [J]. Oncoimmunology, 2016, 5: €1039763.

Grandclaudon M, Perrot-Dockes M, Trichot C, et al. A quantita-

tive multivariate model of human dendritic cell-T helper cell

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

(78]

[79]

[80]

communication [J]. Cell, 2019, 179: 432-447.¢21.

Koide SL, Inaba K, Steinman RM. Interleukin 1 enhances
T-dependent immune responses by amplifying the function of
dendritic cells [J]. J Exp Med, 1987, 165: 515-530.

Yu A, Wang Y, Bian Y, et al. IL-15 promotes the nuclear translo-
caiton of S100A4 protein in gastric cancer cells MGC803 and
the cell's stem-like properties through PI3K pathway [J]. J Cell
Biochem, 2018, 119: 8163-8173.

Karki R, Kanneganti TD. Diverging inflammasome signals in
tumorigenesis and potential targeting [J]. Nat Rev Cancer, 2019,
19: 197-214.

Ershaid N, Sharon Y, Doron H, et al. NLRP3 inflammasome in
fibroblasts links tissue damage with inflammation in breast
cancer progression and metastasis [J]. Nat Commun, 2019, 10:
4375.

Tan Q, Duan L, Huang Q, et al. Interleukin-15 promotes lung
adenocarcinoma growth and invasion through promoting
glycolysis via p38 pathway [J]. J Inflamm Res, 2021, 14: 6491-
65009.

Moossavi M, Parsamanesh N, Bahrami A, et al. Role of the
NLRP3 inflammasome in cancer [J]. Mol Cancer, 2018, 17: 158.
Tezcan G, Garanina EE, Alsaadi M, et al. Therapeutic potential
of pharmacological targeting NLRP3 inflammasome complex in
cancer [J]. Front Immunol, 2020, 11: 607881.

Zahid A, Li B, Kombe AJK, et al. Pharmacological inhibitors of
the NLRP3 inflammasome [J]. Front Immunol, 2019, 10: 2538.
Marty-Roix R, Vladimer GI, Pouliot K, et al. Identification of
QS-21 as an inflammasome-activating molecular component of
saponin adjuvants [J]. J Biol Chem, 2016, 291: 1123-1136.
Marichal T, Ohata K, Bedoret D, et al. DNA released from dying
host cells mediates aluminum adjuvant activity [J]. Nat Med,
2011, 17: 996-1002.

LiuJY, Ren LW, Li S, et al. Research progress of tumor immune
and tumor metabolic drug targets [J]. Acta Pharm Sin (24 %% %%
), 2019, 54: 1718-1727.

Mellman 1, Steinman RM. Dendritic cells: specialized and
regulated antigen processing machines [J]. Cell, 2001, 106:
255-258.



