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Innate immunity and adaptive immunity

Innate Adaptive
Distribution Al multlpellular Only in vertebrates
organisms _ _
NF-xB signaling
Response General Specific pathway
: . PAMP : :
Receptors Primitive and broad AT SREITG (I PRRs Type | IFN signaling
an B cell receptors) DAMP pathway
Kinetics Fast (hours-days) | Slow (days-weeks) \ Inflammasome
Duration Short (days) Long (months/yrs)
Memory - ++ + +

cited from Yuluan Tang, Zhengfan Jiang’s lab, Peking University.
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Protein. MACHT, LRR and PYD domains-containing protein 3

Organism| Homo sapiens (Human)

Statusl h Reviewed - Annotation score: ®@®®® - Experimental evidence at protein level®

Publications' related to Q96P20 - NLRP3_HUMAN # Add a publication  “® Feedback

DISp'E’y’ 3 Help video
«1to250f 819 p Show(25 v|

Entry " . . . . e .
1. "Mutation of a new gene encoding a putative pyrin-like protein cause :kIE—WEIIS Syndrﬂmﬂ.“

Publications Hoffman H.M., Mueller J.L., Broide D.H., Wanderer A.A., Kolodner R.D.
Mat. Genet. 29:301-305(2001) [PubMed] [Europe PMC] [Abstract]

FESHLTS BV VEAR [ ] NLRP3 inflammasome and its inhibitors: a review.

1 Shao BZ, Xu 7Q, Han BZ, Su DF, Liu C.

Front Pharmacaol. 2015 Nov 5;6:262. doi: 10.3389/fphar.2015.00262. eCollection 2015.
JD1 5: 696 2{]22

Cite

PMID: 26594174 Free PMC article. Review.
Sh
are Several NLRP3 inflammasome inhibitars have been described, some of which show promise in the clinic.

The present review will describe the structure and mechanisms of activation of the NLRP3

inflammasome, its association with various auto-immune and auto-inflammatory ...
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Signal 1: priming

Signal 2: activation
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[ ]
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such as LPS
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Swanson, K.V,, Deng, M., and Ting, J.P. (2019). The NLRP3 inflammasome: molecular activation and
regulation to therapeutics. Nature reviews Immunology 19, 477-489.
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Expression level (log2 scale)

bone marrow monocyte

umbilical cord blood derived CD34 hematopoietic s...
bone marrow endothelium progenitor cell

blood vessel endothelium cell

peripheral blood monocyte

monocyte

thrombus derived leukocyte

bone marrow myeloid cell (unspecified)

pulmonary Langerhans cell

sputum

All 561 Tissues
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Domains and Repeats

Domain' 1 - 93 Pyrin & PROSITE-ProRule annotation @ Add % BLAST 93
Domain' 220 - 536 NACHT @ PROSITE-ProRule annotation @ Add % BLAST 317
Repeat* 742 - 762 LRR 1 @ Add % BLAST 21
Repeat* 771 - 792 LRR 2 @ Add % BLAST 22
Repeat’ 799 - 819 LRR 3 @ Add %% BLAST 21
Repeat’ 828 - 849 LRR 4 @ Add %% BLAST 22
Repeat’ 856 - 876 LRR5 @ Add %% BLAST 21
Repeat’ 885 - 906 LRR 6 @& Add %% BLAST 22
Repeat! 913 - 933 LRR7 @& Add %% BLAST 21
Repeat! 942 - 963 LRR 8 @& Add %% BLAST 22
Repeat! 970 - 991 LRR9 @& Add %% BLAST 22
PYD NACHT nolv-1 RRs
1 93 220 536 742 991

Mutations involvement in disease
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Familial cold autoinflammatory syndrome 1 (FCAS1) # 7 Publications

The disease is caused by variants affecting the gene representad in this entry.

Disease description: & rare autosomal dominant systemic inflammatory disease characterized by recurrent episodes of maculopapular rash associated with arthralgias, myalgias, fever
and chills, swelling of the extremities, and conjunctivitis after generalized exposure to cold. Rarely, some patients may also develop late-onset renal amyloidosis.

Related information in OMIM

Feature key Description Actions Graphlt:al view

Matural variant? 200 V — Min FCAS1 and MWS. # 4 Publications = Corresponds to variant dbSNP:rs121908147

(VAR_013227) Ensembl, ClinVar.

Matural variant? 262 R — W in FCAS1 and MWS; spontaneous polymerization into inflammasome speck. | 1
(VAR_014104) # = Publications - Corresponds to variant dbSMNP:rs1219058150 Ensembl, ClinVar.

Matural variant? 2307 L— Pin FCAS1 and MWS. # 2 Publications » Corresponds to variant dbSNP:rs180177431 | 1
(VAR_014124) Ensembl, ClinVar.

Matural variant? 355 L — Pin FCAS1. +# 1 Publication ~ Commesponds to variant dbSNP:rs28937896 Ensembl, Clinvar. | 1
(VAR_043685)

Matural variant? 441 A — Vin FCAS1. 4 1 Publication = Corresponds to variant dbSNP:rs121908146 Ensembl, Clinvar. | 1
(VAR_013229)

Matural variant! 490 R — K in FCAS1. +# 1 Publication = Corresponds to variant dbSNP:rs145268073 Ensembl, Clinvar. | 1
(VAR_043539)

Matural variant! 525 F — Cin FCAS1. # 1 Publication ~ Corresponds to variant dbSNP:rs180177478 Ensembil. | 1
(VAR_031853)

Matural variant? 6295 E — Gin FCAS1. # 1 Publication = Comesponds to variant dbSNP:rs121908148 - Ensembl. | 1
(VAR_0113230) : ;

] iy ) K4 T A

Kt AT RELZSI(BRMFCAS), XHREKAEBREALANRFTRE, T —M5F

P
HERXEERR, EFEXRZETELAEFRTIHRGEARELSL . LK, XT 7
PRI IE K



Muckle-Wells syndrome (MWS) 4 5 Publications

The disease is caused by variants affecting the gene represented in this entry.

Disease description: A hereditary periodic fever syndrome characterized by fever, chronic recurrent urticaria, arthralgias, progressive sensorineural deafness, and reactive renal
amyloidosis. The disease may be severe if generalized reactive amyloidosis occurs.

Related information in OMIM

Feature key Description Actions Graphlcal view

Matural variant? 200V — Min FCAS1 and MWS. # 4 Publications = Corresponds to variant dbSNP:rs121908147

(VaR_013227) Ensembl, ClinVar.

Matural variant? 262 B — W in FCAS1 and MWS; spontansous polymerization into inflammasome speck. | 1
(VAR_014104) # 3 Publications - Corresponds to variant dbSNP:rs121908150 Ensembl, ClinVar.

Matural variant® 305 D — MNin CINCA and MWS; spontaneous polymerization into inflammasome speck. | 1
(VAR_014105) # 5 Publications - Corresponds to variant dbSNP:rs121908153 Ensembl, ClinVar.

Matural variant® 307 L — Pin FCAS1 and MWS. # 2 publications = Corresponds to variant dbSNP:rs180177431 | 1
(VAR_014124) Ensembl, ClinVar.

Matural variant? 350 T — M in MWS and CINCA; spontaneous polymerization into inflammasome speck. | 1
(VAR_014366) # 4 Publications ~ Corresponds to variant dbSNP:rs151344629 Ensembl, ClinVar.

Matural variant? 354 A —Vin MWS. # 1 Publication -~ Corresponds to variant dbSMP:rs121908149 Ensembil. | 1
(VAR_013228)

Matural variant® 441 A —Tin MWS. # 1 publication = Corresponds to variant dbSNP:rs180177430 Ensembl. | 1
(VAR_014369)

Natural variant* 5?1% G — Rin MWS. # 1 publication = Corresponds to variant dbSNP:rs121908151 - Ensembl, Clin‘l.-'ar.é | 1
(VAR_01M4107) : : :

Muckle- WeIIS«¢A4J£(MWS)m EHCIASI/NLRPIA N R L sy ABHEZaMXANELS

PE(CAPS), X ELZOIEMIFIMERRAM, KL FXTER. BAMWSHAZTH RKIEREXR
B KA T K TR




Chronic infantile neurologic cutaneous and articular syndrome (CINCA)  # 7 Publications -

The disease is caused by variants affecting the gene represented in this entry.

Disease description: Rare congenital inflammatory disorder characterized by a triad of neonatal onset of cutaneous symptoms, chronic meningitis, and joint manifestations with recurrent
fever and inflammation.

Related information in OMIM

Feature key Description Actions Graphu:al view

Matural variant! 174 I — Tin CINCA. +# 1 Publication ~ Corresponds to variant dbSNP:rs180177449 Ensembl.

(VAR_D43679)

Matural variant! 262 R — Lin CINCA. + 1 Publication -~ Corresponds to variant dbSNP:rs180177442 Ensembl, Clinvar. | 1
(VAR_043630)

Matural variant® 262 B — Pin CINCA. # 1 Publication = Corresponds to variant dbSNP:rs180177442 Ensembl, Clinvar. | 1
(VAR_D43681)

Matural variant? 266 L— Hin CINCA. # 1 Publication = Corresponds to variant dbSNP:rs180177436 Ensembil. | 1
(VAR_D43682)

Matural variant! 305 D — Gin CINCA. 4 1 Publication -~ Corresponds to variant dbSNP:rs180177447 Ensembl. | 1
(VAR_D43683)

Matural variant® 305 0 — Nin CINCA and MWS; spontaneous polymerization into inflammasome speck. | 1
(VAR_014105) # 5 Publications = Corresponds to variant dbSNP:rs121908153 Ensembl, Clinvar.

Matural variant® 308 Q — Kin CINCA. # 1 Publication = Corresponds to variant dbSNP:rs180177432 Ensembil. ] 1
(VAR_043684)

Matural variant! 311 F —5Sin CINCA. +# 2 Publications -~ Corresponds to variant dbSNP:rs121908154 Ensemhl.g | 1
(VAR_D14106) ; :

BHEHILAZRZAE A KR TEASE(CINCA): —FFZRLERELEME KRB, A EIL

BOREAR . B ARE X fo BB A e K IE IR & R DA 454,
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200|V— M FCAS1
262|[R—W FCAS1
307|L—P FCAS1
355L—P FCAS1 IMI-T CINCA
41A =V FCAS1 262|R—L CINCA
P0R—K FCAS1 262|R.— P CINCA
525(F—=C FCAS1 melL — H CINCA
f:g Er— G FCAS1 305D =G CINCA
e — 305D —N CINCA
305D SN NWS 308[Q—K CINCA
307|L—P MWS 511|[F—§ CINCA
350|T—=M MWS 350|T—M CINCA
3A =V MWS 356|E— D CINCA
HA—T MWS 360[H— R CINCA
571|G—R MWS
407T—P CINCA
438| T — 1 CINCA
438|T— N CINCA
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amino 1 100 2(|)O 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
| | | 1 1 1 1 1 1 1 1 1 1

acid:
CARD NB-ARC HD1 WHD HD2 WD40 repeats
APAF1 - L :
CARD NACHT HD1 WHD HD2 LRRs
NOD1 - (| H —
CARD CARD NACHT HD1 WHD HD2 LRRs
NOD2 I - — =
Z PYD NACHT HD1 WHD HD2 LRRs FIIND CARD
§ NLRP1 - e : — —-
T PYD NACHT HD1 WHD HD2 LRRs
NLRP3 4 ' — L - s =
BIR BIR BIR NACHT HD1 WHD HD2 LRRs
NAIP ——E— L - —
CARD NACHT HD1 WHD HD2 LRRs
NLRC4 - L - F 1
TIR NB-ARC HD1 WHD LRRs
RPP1 —— L A
» TIR NB-ARC HD1 WHD LRRs
o RPs4 - = —
o
(@) TIR NB-ARC HD1 WHD LRRs WRKY
% RRS1 - (T . =
< y ’
& ADR1S/ CCR _NB-ARC_HD1 WHD LRRs
NRG1s ‘ A
RPM1/ =CC NB-ARC _HD1 WHD LRRs
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402 — Lo +—— Arabidopsis / |
i / \ 137 —— &8
Wheat s o / -
224 /./ . Coral
Barley 62 T
~ ) Cucumber ® =
438 ‘ = Sea anemone
s Papaya ‘
105 el 326*
Maize Tomato / Nematodes
—0
Drosophila

203
Sea urchin
49—

Moss &R 22

. Human
30
0——e NB-ARC  NACHT Mouse
Algae :
385
Zebrafish

Number of NLR genes per genome

Ancestral
. : nucleotide-bindin
Plants Ammals«‘ domains (NBDS)g Jones, J.D., Vance, R.E., and Dangl, J.L. (2016). Intracellularinnateimmune

surveillance devicesin plants and animals. Science 354, aaf6395.
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AENLRPIFTEH B

NLRC4 inactive

NLRP3 inactive

PDB: 4kxf
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NLPR3 autoinhibition structure ZAR1 autoinhibition structure
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NLRP3 inactive

NLRC4 inactive

NLRC4 active
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Wang, Jizong et al. “Reconstitution and structure of a plant NLR
resistosome conferring immunity.” Science (New York, N.Y.) vol. 364,6435
(2019): eaav5870. doi:10.1126/science.aav5870
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ZAR1 autoinhibition structure ZAR1 active structure (RKS1+PBL2)
PDB: 4i5t
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