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Activation and regulation of NLRP3 inflammasome: research progress
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[Abstract] Inflammasome is a vital part of innate immunity, and NLRP3 inflammasome is by far the most thoroughly
studied inflammasome complexes that have been described. NLRP3-activating signals include toxins secreted by pathogens,
crystalline molecules and endogenous danger signals. Activation of NLRP3 inflammasome needs two steps: priming and
activating. The priming step affects NLRP3 at the transcriptional and posttranscriptional modification levels; the activating step
is associated with ion flowing, mitochondria and lysosomes. In this paper we also reviewed the negative regulation of NLRP3
inflammasome at the expression, assembly and activation levels.
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200 BB F A1 3 0 LA A DU R NLRP3 4 E /)y
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1 TL- 13 0 5] 452 05 0 0 1) 356 Ak 700 sl i i 5 2
FAF KT R RAIRI TR

SRR NLRP3 S8 AE/MA B8 UG T %8
e PEaE R . fH ROS 76 NLRP3 48 i /IMA B o 72
G T e PG T S RN ) e A 5 P I =2 [
RIS 28 20 THLH . TLR {5 53 % Al NLRP3
BRE /NS AL SR I 06 R S SN P

(£ % X k]

[1] MAN S M, KANNEGANTI T D. Gasdermin D; the
long-awaited executioner of pyroptosis[ ]J]. Cell Res,
2015, 25 1183-1184.

[2] SOKOLOVSKA A, BECKER C E, IP W K,
RATHINAM V A, BRUDNER M, PAQUETTE N,

caspase-1 by the NLRP3
inflammasome regulates the NADPH oxidase NOX2 to
control phagosome function[ J]. Nat Immunol, 2013,
14, 543-553.

[3] LIZJ, CHOIDK, SOHN K C, SEOM S, LEE H

E, LEE Y, et al. Propionibacterium acnes activates

et al. Activation of

the NLRP3 inflammasome in human sebocytes[ J]. J
Invest Dermatol, 2014, 134 2747-2756.
[4] HARIJITH A, EBENEZER D L, NATARAJAN V.

Reactive oxygen species at the crossroads of

7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

inflammasome and inflammation[ J]. Front Physiol,
2014, 5. 352.

ZAMBONI D S, LIMA-JUNIOR D S. Inflammasomes
in host response to protozoan parasites[ ] ]. Immunol
Rev, 2015, 265. 156-171.

ZHU Y, JIANG J, SAID-SADIER N, BOXX G,
CHAMPION C, TETLOW A, et al. Activation of the
NLRP3
expressing a chlamydial epitope[ J]. Vaccine, 2015,
33: 298-306.

SHENKER B J, OJCIUS D M,

inflammasome by  vault nanoparticles

WALKER L P,

ZEKAVAT A, SCURON M D, BOESZE-
BATTAGLIA K. Aggregatibacter
actinomycetemcomitans cytolethal distending toxin

NLRP3
macrophages, leading to the release of proinflammatory
cytokines[ J]. Infect Immun, 2015, 83: 1487-1496.
DARISIPUDI M N, THOMASOVA D, MULAY S
R, BRECH D, NOESSNER E, LIAPIS H, et al
Uromodulin triggers IL-13-dependent innate immunity
via the NLRP3 inflammasome[ ] |. ] Am Soc Nephrol,
2012, 23. 1783-1789.

PY B F, KIM M S, VAKIFAHMETOGLU-
NORBERG H, YUAN ]J. Deubiquitination of NLRP3
by BRCC3 critically regulates inflammasome activity
[J]. Mol Cell, 2013, 49. 331-338.

ORLOWSKI G M, COLBERT J D, SHARMA S,
BOGYO M, ROBERTSON S A, ROCK K L. Multiple
cathepsins promote pro-IL-18 synthesis and NLRP3-
mediated 1L.-18 activation[ J]. J Immunol, 2015, 195.
1685-1697.

OKADA M, MATSUZAWA A, YOSHIMURA A,
ICHIJO H. The lysosome rupture-activated TAKI-
JNK  pathway NLRP3
activation[ ] ]. J Biol Chem, 2014, 289 32926-32936.
LIMA H Jr, JACOBSON L S, GOLDBERG M F,
CHANDRAN K, DIAZ-GRIFFERO F, LISANTI M

P, et al. Role of lysosome rupture in controlling Nlrp3

activates  the inflammasome in  human

regulates inflammasome

signaling and necrotic cell death[J]. Cell Cycle, 2013,
12. 1868-1878.

LU B, KWAN K, LEVINE Y A, OLOFSSON P S,
YANG H, LI J, et al
receptor signaling inhibits inflammasome activation by
preventing mitochondrial DNA release[ ] ]. Mol Med,
2014, 20. 350-358.

MUNOZ-PLANILLO R, KUFFA P, MARTINEZ-
COLON G. SMITH B L. RAJENDIRAN T M,

a7 Nicotinic acetylcholine

NUNEZ G. K*' efflux is the common trigger of
NLRP3 inflammasome activation by bacterial toxins

and particulate matter[ J|. Immunity, 2013, 38; 1142-



o 872

BRI 2016 4R T L5 3T

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

1153.
LIU W, ZHANG X, ZHAO M, ZHANG X, CHI J,
LIU Y, in M1 but not M2

macrophages contributes to cardiac remodeling after

et al. Activation
myocardial infarction in rats: a critical role of the
calcium sensing receptor/NRLP3 inflammasome [ ] .
Cell Physiol Biochem. 2015, 35: 2483-2500.

HORNG T. Calcium signaling and mitochondrial
destabilization in the the NLRP3
inflammasome[ J |. Trends Immunol, 2014, 35. 253-
261.

WENG L., MITOMA H, TRICHOT C, BAO M, LIU
Y, ZHANG Z, et al. The E3 ubiquitin ligase tripartite
motif 33 is essential for cytosolic RNA-induced NLRP3

triggering  of

inflammasome activation[ J ]. J Immunol, 2014, 193
3676-3682.

XIAO H, LU M, LIN T Y, CHEN Z, CHEN G,
WANG W C, et al. Sterol regulatory element binding
activation of NLRP3

protein 2 inflammasome  in

endothelium mediates hemodynamic-induced
atherosclerosis susceptibility [ J ]. = Circulation, 2013,
128 632-642.

VE R BORRE BRE L AR R, O MR X E
TR 0/ U I S v 4 M NLRP3 3234 (14 52 1)
I, Hp B RR XU B 2% 7, 2014, 30 259-26.2.

HUAI W, ZHAO R. SONG H, ZHAO J. ZHANG
L, ZHANG L,

negatively regulates NLLRP3 inflammasome activity by

et al. Aryl hydrocarbon receptor
inhibiting NLRP3 transcription [ J ]. Nat Commun,
2014, 5. 4738.

YANG Z, ZHONG L, XIAN R, YUAN B
MicroRNA-223 regulates inflammation and brain injury
NLRP3
intracerebral hemorrhage[ J ]. Mol Immunol, 2015, 62;
267-276.

LEAVY O. Inflammasome: turning on and off NLRP3
[J]. Nat Rev Immunol, 2013, 13. 1.

RAYAMAJHI M, MIAO E A. Just say NO to
NLRP3[J]. Nat Immunol, 2013, 14. 12-14.

DE ALMEIDA L., KHARE S, MISHARIN A V,
PATEL R, RATSIMANDRESY R A, WALLIN M C,
er al. The PYRIN domain-only protein POP1 inhibits
inflammasome assembly and ameliorates inflammatory
disease[ J]. Immunity, 2015, 43: 264-276.

YOUM Y H, NGUYEN K Y, GRANT R W,
GOLDBERG E L, BODOGAI M, KIM D, et al. The
ketone metabolite beta-hydroxybutyrate blocks NLLRP3

via feedback to inflammasome  after

inflammasome-mediated inflammatory disease[ J]. Nat
Med, 2015, 21: 263-269.
CHAE J J, PARK Y H, PARK C, HWANG 1Y,

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

HOFFMANN P, KEHRL J H, et al. Connecting two
Ca*' NLRP3
inflammasome activation induced by a hypermorphic
PLCG2 mutation[ J |. Arthritis Rheumatol, 2015, 67.
563-567.

MAO K, CHEN S, CHEN M, MA Y, WANG Y,
HUANG B, et al.
inflammasome activation and protects against LPS-
induced septic shock[ J]. Cell Res, 2013, 23: 201-212.
JINJ, YU Q, HAN C, HU X, XU S, WANG Q, et
al. LRRFIP2 NLRP3

inflammasome activation in macrophages by promoting

pathways  through signaling ;

Nitric oxide suppresses NLRP3

negatively  regulates
Flightless- | -mediated caspase-1 inhibition [ J ]. Nat
Commun, 2013, 4. 2075.

GOLD M, EL KHOURY J. B-amyloid, microglia, and
the inflaimmasome in Alzheimer’ s disease[]J]. Semin
Immunopathol, 2015, 37. 607-611.

SEO S U, KAMADA N, MUNOZPLANILLO R,
KIM Y G, KIM D, KOIZUMI Y, et al

commensals

Distinct
NLRP3

inflammasome in inflammatory monocytes to promote

induce interleukin-18  via
intestinal inflammation in response to injury [ J .
Immunity, 2015, 42. 744-755.

LEVY R, GERARD L, KUEMMERLE-DESCHNER
J» LACHMANN H J, KONE-PAUT I, CANTARINI
L, et al. Phenotypic and genotypic characteristics of
cryopyrin-associated periodic syndrome: a series of 136
patients from the Eurofever Registry[ ] ]. Ann Rheum
Dis, 2015, 74. 2043-2049.

GARCIA-MARTINEZ I, SHAKER M E, MEHAL W
7. Therapeutic opportunities in damage-associated
diseases [ ] .
Antioxid Redox Signal, 2015, 23 1305-1315.

g A RERER. R/NEC BRIl i 45,
NLRP3 RAE/IMATE 5 1A 3 Kok £ 6 4k ZDEF B b iy
FIR R T HEARAN YT I T LT ] vh B A E e AR A
2015,25:1-6.

WANG S L., ZHAO G, ZHU W, DONG X M, LIU

T, LIY Y, et al. Herpes simplex virus-1 infection or

molecular pattern-driven metabolic

Simian virus 40-mediated immortalization of corneal
cells causes permanent translocation of NLRP3 to the
nuclei [ J]. Int J Ophthalmol, 2015, 8: 46-51.

TERKELTAUB R, SUNDY ] S, SCHUMACHER H
R, MURPHY F, BOOKBINDER S, BIEDERMANN
S, et al. The interleukin 1 inhibitor rilonacept in
treatment of chronic gouty arthritis; results of a

placebo-controlled, monosequence crossover, non-
randomised, single-blind pilot study [J]. Ann Rheum
Dis, 2009, 68 1613-1617.

(AxHmE\E] 7 %



