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Abstract NLRs (nucleotide-binding oligomerization domain like receptors) play a unique regulatory role
in the innate immunity and adaptive immunity. Its members not only act as adapters to mediate the NF-xB pathway,
MAPK pathway and type I IFN signaling pathway, but also act as regulators to interact with key moleculars in the
signaling pathways. Then, they regulate the cellular immune response through apoptosis and autophagy to maintain
the homeostasis of host cells. In recent years, the roles of NLRs in the immune defense and tumorigenesis have at-
tracted much attention. In this paper, the regulatory roles of NLRs in the process of anti-infective immunity and
tumor immunity are briefly discussed in order to provide new ideas for the treatment of diseases and cancers caused
by pathogenic microorganisms.
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PAIRA I G B A A S LB AR e e 5 CRUED)
1ML %E 25 52 14 (C-type lectin receptors, CLRs). TollF 3z /4
)ik (Toll-like receptors, TLRs)FIA B4 iR 175 5 4 L R
SZAK (retinoic acid inducible gene-I-like receptors, RLRs)
— ¥, AT 595 7 AH 5% 4115 3 (pathogen-associated mo-
lecular patterns, PAMPs) 14547 #H 5 73 F-15: 2 (damage-
associated molecular patterns, DAMPs)EL#% 454, JA 4l
RIRGPE B, NLRsFK G Rk Ot £ B ik 2 5 RO0E
NG R R NP S SR (R ECE /S
TR AR e, B SR 51 5 P B 1 45 R 45 nod
#5248 111 1(nod-like receptor pyrin domain-containing
protein 1, NLRP1). NLRP3. NLRZ % CARDE &
ZE R 1 4(NLR family CARD domain containing 4,
NLRC4). #h£ ol T 4175 H (neuronal apoptosis
inhibitor protein, NAIP)&EAE Ry 48 M /MAAL B 2%, it
LHHFEICAR S A7 5 E 4 % -1 (interleukin-1, IL-1)F1
IL- 18173 WAFH 2 VT XM 2 B AR T 2 S AR S i
IR, NLRsZ K 7 NOD1. NOD2AI NLRP3%%
AEENF-«BIE SIEE . TUIFNE 5@ Mg
L F R I (mitogen-activated protein kinase,
MAPK)# #% 2 SHRPUR G i B2 . 78205 2
ZFAFT, NLRsZR R 534 W] 5 5 NF-xBAE 5 1l #
K+ BMEAHKEA. P RASE R (caspase,
CASP). Ryl FHZE T HE T HAEM S 5L
AT G B TR ST YA T AR P IR AR DG
Jieg B R AR R R e T, R, IR ANER FE NLRsHITE L
A SRR, AT 9% ] NLRs R H 505 % 57
2T R AIAE SR IR Y7 SR R L

1 NLRsHYZ5# 5 TIRE

WEFE ORI, NI R ZH A 35 224~ NLRs 5 i
DR, X 35l N g RS S5 R, e (A
IR 4 & 5 A 45 #4938 (nucleotide-binding oligomer-
ization domain, NBD)F1 CH ¥ [ 5% 2R & 5 45 #4) 43
(leucine-rich repeat domain, LRR)F4J 7, FH AT NRK
Uit 38 25 KA 38 L FE pyrin 45 #448 (pyrin domain, PYD)+
CASPiE L 555 25 K45 (caspase activating and recruit-
ment domain, CARD) S AF IR 25 41 il 771) #5225 ¥4y 45
(baculovirus inhibitor of apoptosis protein repeat do-
main, BIR), ‘EAITF E A FTE AL AR 7> 75 T ANV 45
iR 5] ; NBDZ#I A5 B S5 R, H 5 NLRs
FR YR AFAE (1) ATPEERE PR QP LRR&G f 38 3 %

BN 345 & PAMPsFI DAMPs, #E1 /5 NLRs
5k B A AR S B I s P

FET NAK U 5 MR AF], NLRs T8 23 54
KR, BRI B A e X80 &5 #4358 (acidic transactiva-
tion domain, AD)[INLRA. % BIRZ: #418[¥) NLRB.
TR A AR E A S RS IS NLRC, &
pyringh #4385 ) NLRP A A 1 25 #4380 ¥ NLRX ™,
NLRAWEZ G A A — N Rt , BRI TR 32 B U 25 1%
AW ) ABUE B (class 11 major histocompatibil-
ity complex transactivator, CIITA), ‘& H ADZ5 #J4
LRRZ A GTP L & 45 34 i, GTP4E & 45t
B2 MHC 1285 TS e mii s 7], fiopi e
s Y A% Y. NLRBIE 5 ME— i% 2 NAIP
s—MPiETEA, FEETHH CASP3. CASP7
FCASPO I PEBH (2 g T2 2B 1) 752 Fii
BT, NAIPRM A TTAAE I L, i 2 FifE
SHES MM T 1, NLRCI K I H NODI .
NOD2. NLRC4 3/ 4k, AT A AR
eGP R G W2, B s s (5 5l
P E AN I IR T 1R 20 3k . NLRPIE SR 1 144N 1% R
YRR, AR & NA UG A7 7E PY DA N, 25 45 M3, 1%
SERIEE 2R N E A RS R, ST
M RAEAE 544 F B, NLRX W5 % 53 NLRC3 .
NLRCS5HINLRX 1 NA i & — M ARAG I, =5
BRI RLAG , FHFR T 9808 /i S AT T8 IFNAE 5 8 % (1)
&3 19, NLRs R R 1 B AR 28546 5 Dhe an ¥ 10
*1.

2 NLRsTEHAIEALIRERNREFT
ER
2.1 NLRsTEMERRIEFHREEEER
FEAH B G FE H , NLRs AT AR A =0
52 AR VR0 4 TR A4 B R 2, 1T EL 3 R AR SR S
5 AW O B S s % OB R LA, T4
J 1 K 4 AT ) 23 i, AT R F e 9% T Y AR
o BHFERIL, Gtk o0 oA B nl il 5k 7 b SR
HBEE 1 -6(early secreted antigenic target-6, ESAT-6)%
J £ 1 EsxLAR ik B MR 48 i o CIITA ) FE A0 R A il
MHC 2877 [13R3E , ATl CD4" T4 i 254 b
JREDIRERY . A ZEVD 1] IR AL, NATP AT I
GG W B R RN R S QR MR 2 B ) LAY 23 W R G
(type 3 secretion system, T3SS) 775 5 NLRC4 % '
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NLRA (AD-containing NLRs)

%— CIITA
NLRB (BIR-containing NLRs)
BIR ' BIR BIR % NAIP
NLRC (CARD-containing NLRs)
NOD1
NLRC4
.ﬂmﬂ_ xon?

-, S
-
-

Other domian-containing NLRs

00— -

NLRP (PYD-containing NLRs)

NLRC3
NLRC5
NLRX1

1) =@ NLRP1

NLRP2-9
NLRP11-14

NLRP10

CARD: CASPEEAELE M AD: Tt R RIS 454998, NACHT: NAIP. CIITA. HET-EFITP1A & S5 F4e; BIR: AP #3040 B AR, X A

SERHR; PYD: AR A S5 FIIND: SR IS SR s &=

HIR M BRI

CARD: caspase recruitment domain; AD: acidic transactivation domain; NACHT: NAIP, CIITA, HET-E and TP1 containing domain; BIR: baculoviral
inhibitory repeat-like domain; X: unknown; PYD: pyrin domain; FIIND: find domain; the green ellipse represents the leucine-rich repeat domain.

[El1 NLRsHIZEHI4E AL (IRIESE SCRR 4112250
Fig.1 Structure of NLRs (modified from the reference [4])

/NMAFEA . NOD 1A NOD2 [ CARD S, #4385 1]
779 5 iE-DAP(y-D-glu-meso-diaminopimelic acid)
S MDP(muramy] dipeptide)#H H.iH 51155 NBDZ5 #4
IR A S RAR B, B S 22 ' R O 'R AR HAR
85 [ 2(receptor-interacting serine-threonine protein 2,
RIP2)4i 6, AN M T4 K 7 (cellular inhibitor
of apoptosis protein, cIAP). AR5 IAPE Z £
% 5 1 2/3(human baculoviral IAP repeat-containing
protein 2/3)A1 XIEAH I T- 41| £ ) (X-linked inhibitor
of apoptosis protein, XIAP)5iZ R IEH 15 FRIP2[HY
ZE, 2 RZ FAMRIP2 AT DL R0 A K R T
B 1(transforming growth factor-B-activated kinase
1, TAK1). TAKI1454 8 1(TAK] binding protein 1,
TAB1). TAB2/3R &4k, i BRI 77 A fe it
INK. p38 &% MAPKX A 85 [ -1 (activator protein-1,
AP-D)RJ SRR, 53— 77 L RE AL IKK ofinhibitor
of NF-kB (IkB) kinase o/ IKKpBf# H 5 NF-«kB £
18 1 (NF-xB essential modulator, NEMO)/ & &
YIS NF-«B LR N A%, HET 75 02 28 P4 i
TR 010, NOD LRI NOD2 R 51 41 1 (¥ iE-DAP
AMIMDPJ5, 7] @it 54 CARD9BUE p38. INK, i
TS MAPKGHE 7% 0, 7 £ 50 R &L, NLRP10
i {2 NOD1 5 NOD 17 5 i 5% 8 i FH NEMO.
RIP2AI TAK 12 [A A AR, 1755 p38FI NF-kBf5
TG, AT EE A 5 14 BT R

B, Ak, A B 5 W ) VeeC(bacterial secreted
protein VeeC)R] 515 340 4 ot ) _E 1) 43 T FEAR 45
A 9% Bk H [ (binding immunoglobulin protein, Bip)
g4, 175 T VUL T 3K K7 1a(inositol-requiring enzyme
la, IRELa)$ [ieg I8 58 IR -1 32 4440 5¢ Al -7 2(tumor
necrosis factor receptorassociated factor 2, TRAF2)
E% e D) S o i B uR s Sy D A § - AT I
NODI1. NOD2 2 NLRP341 )15 5 i, fieidt IL-6
SEPRAE T HIBE Y. A WEFC SR, NLRCALE B4
FEVD TR il 8 2 141 o 55 IS AL IR T80 CAPS T &
TL- 1B AR e, AT 475 o) L A 18] 52 ol 11420

ORI TR I, NLRSZ % % 03t ml 3 i -5 40 i
W AH 5 2 1 AF EL A FH S e 20 1 ) Sk e 72 09T 4
IE, NOD2IRBI AL , H5 H MR 5 H AR 1688
1 1(autophagy related protein 16 like protein 1, ATG16L1)
FHEBIFUE, FEORRER K E AN R TTIKRE
755 H MR RE /73 58 242, NLRX1 7] id 5 Beclin
1-UVRAGE G A BAER , M N &N S A
W& 2T I P BEBR B (group A Streptococcus, GAS) R A
5 F A, NLRX1HH A] 52004 H [ )5t 1 e e
¥ Tu(mitochondrial protein translation elongation factor Tu,
TUFM) A5 1052 54 ATG12-ATGS-ATG16L 14
HEAHRR E R Y, NLRP3 28 M/ MALE TS S T AHICHE £
FEE5 1 ASC(apoptosis related speck-like protein containing
a C-terminal caspase recruitment domain)iZ ZfLHS | tA]
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1 NLRsZHRIER R S5INEE
Table 1 Structure and function of NLRs family members
EASK B FEHID SFE/kDa i R Thie
Protein Alternative ~ Gene ID Molecular Distribution Target protein ~ Functions
name name weight /kDa
CITA MHC2TA 4261 130 B cell MHC class II Control the expression of MHC class II mol-
Macrophages molecules ecules'; enhance the transcriptional activity of
Dendritic Cells MHC class I molecules; inhibit the activation of the
classic NF-kB pathway!'"!
NAIP BIRC1 4671 155 Monocyte CASP3 Under pathological conditions, it acts as a media-
Macrophages CASP7 tor of neuron survival and inhibits motor neuron
CASP9 apoptosis; interfere cell apoptosis by inhibiting the
activity of CASP3/7/9"; participate in the forma-
tion of NLRC4 inflammasome; involved in the
recognition of flagellin and type 3 secretion system
proteins!'¥
NODI1 NLRC1 10392 108 All cells iE-DAP In bacterial infection, RIPK2 and IKKYy induce the
CLR7.1 RIP2 activation of NF-kB signaling pathway; promote
CARD4 NLRP10 CASP9-mediated apoptosis!'”; participate in endo-
plasmic reticulum stress''®;; NODI can interact with
MDAS and TRAF3 to positively regulate antiviral
response!'”!
NOD2 NLRC2 64127 115 Myeloid and MDP After bacterial infection, it combines with RIPK2
CARDI15 Lymphoid cells ~ ssRNA to recruit ubiquitin ligase to activate MAPK and
MAVS NF-kB signaling pathways or interact with AT-
RIP2 G16L1 to participate in the formation of autopha-
gosomes™”; participate in endoplasmic reticulum
stress!"®); identify viral ssSRNA and interact with
MAVS
NLRC3 CLR16.2 197358 115 Dendritic Cells STING Interaction with STING (stimulator of interferon
NOD3 NAIP gene) prevents its downstream signal transmis-
sion'?; inhibit the growth of colorectal cancer
through the NLRC3/PI3K pathway'®; down-regu-
late the antigen presentation function of dendritic
cells and the ability of CD*' T cells to enter Thl
and Th17 cells, and negatively regulate the antigen
presentation function of dendritic cells through the
p38 signaling pathway!”
NLRC4 CARDI12 58484 116 Monocyte NAIP Involved in the formation of inflammasome; regu-
CLAN Lymphocytes ASC lating the response of influenza A virus-specific
CLANI NOD2 CD* T cells by FasL expression®"; interacts with
IPAF BCL10 NOD?2 to regulate signal pathway mediated by it™!
NLRCS CLRI16 84166 205 Myeloid and RIG-I NLRCS5 is involved in MHC class I-mediated CD*
NOD27 Lymphoid cells T cell activation'; negative regulation of NF-kB
NOD4 and type I IFN signaling pathway'*"
NLRPI CARD7 22861 170 Macrophages MDP Involved in the formation of inflammasome®”’;
NAC Dendritic Cells ~ NOD2 activated by MDP in a NOD2 dependent manner;
NALPI MEFV interacts with MEFV to promote autophagy and
prevent excessive inflammation mediated by IL-
1P and IL-18"); promote the growth of metastatic
melanoma by enhancing inflammasome activation
and inhibiting apoptosis'**!
NLRP2 NALP2 55655 120 Lymphoid cells IKK Formation of inflammasome; interacts with IKK
NBSI Thymocytes CARDS complex to regulate NF-kB activation'); interacts
PANI TBKI1 with TBK1 to negatively regulate antiviral re-

sponse!®”!
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Bkl
WA AR FEHID S F®/kDa A3 HLEA e
Protein Alternative ~ Gene ID Molecular Distribution Target protein ~ Functions
name name weight /kDa
NLRP3 NALP3 114548 118 Macrophages dsRNA Formation of inflammasome participate in the im-
PYPAFI Dendritic cells IRF4 mune regulation process of a variety of pathogenic
Lymphoid cells ~ DHX33 microorganisms®; interacts with MEFV to initiate
MEFV autophagy and prevent excessive inflammation!”!
NLRP4 PAN2 147945 114 Lymphocytes DTX4 Negatively regulate type I IFN signaling path-
PYPAF4 Testicular cells way®"; inhibit the activation of NF-kB induced by
Oocyte TNFa and IL-1p*
NLRP5 NALP5 126206 135 Oocyte ND* Participate in the division of embryonic cells™!
NLRP6 NALP6 171389 99 Neutrophils ND Involved in the formation of inflammasome; helps
PYPAFS Eosinophils self-renewal and proliferation of intestinal mucosa;
during bacterial infection, it can negatively regulate
inflammation signals®*"
NLRP7 NALP7 199713 115 Monocyte CASP1 Inhibit the secretion of inflammatory factors by
NOD12 IL-1P interacting with CASP1 and IL-1; participate in
the differentiation of trophoblast cells®”!
NLRP8 NALPS 126205 120 Cardiomyocytes ND Participate in inflammation
NODI16 Lymphoid cells
PAN4
NLRP9 NOD6 338321 113 Intestinal epi- DHX9 Participate in the formation of inflammasome
PAN12 thelial cells dsRNA
NALP9
NLRP10 NODS 338322 75 Epidermal cell NODI1 Inhibit CASP1 dependent IL-1P secretion!”; nega-
NALP10 RIP2 tive regulation of NOD1 related signaling path-
PYNOD TAK1 ways¥); prevent periodontitis®*!
NLRP11 NALPI1 204801 118 Lymphoid cells ~ ND Participate in inflammation
NOD17 Testicular cells
PAN10
NLRP13 NALPI13 126204 119 Thymocytes ND Participate in inflammation
NOD14
NLRP14 NALP14 338323 125 Spermatogonia ~ ND Related to inflammation and spermatogenesis™”)
NODs5 Spermatocyte
NLRX1 NOD26 79671 108 All cells MAVS By inhibiting the interaction between RIG-I and
NOD9 TUFM MAVS, negatively regulate the antiviral response*);
recruiting autophagy-related proteins ATGS and
ATG12 through interaction with TUFM to promote
autophagy and type I IFN signaling pathway*;
regulate MAVS dependent NLRP3 inflammasome
activation to attenuate cell apoptosis'®
ND: RT5E

ND: not determined.

SR F I AH SSER F SQSTM 1 (sequestosome 1)fiE i34 g
EIWRE ™, BIFFT I, 20 M 1 WA P 7061 ] o B T )
TGP UL R G P LA AR 1 S Bk A DNARIRE I
I FE R NLRCAR)HE B4, UEEEK B GL), NLRCA,
NLRP3. NLRP4HINLRP10£)fE f§Beclin 15 4= i #Tfif 5,
TEANFIFERE s R R A M, Ak, FE4HM F
T AR H % 1448 (reactive oxygen species, ROS)HE AR AT ¥

TEIME/MA, T E /IMACTE 0 B 4% 11 Tt ] gl 4
P W B AR . 27 B TR, NLRsZR R R AV ] LA
B S A0 B AR A LA i L AT i A
WGE T A J57 X I 5 s 4% 1 L P B ) 2 A1
2.2 NLRs#ERERE I REFRREIEE(ER

FE 93 F e F2 b, NLRs S i 5 7] i %
JR A /NS L R R A R TR AT A P A AR
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KIATHREERI RS 7 OB N E 4115
T U A S R, NOD2 il i 57 3 RNA
S5 G OE LR AP 845 5 55 1 (mitochondrial anti-
viral signaling protein, MAVS), — J7 5§72 R EEIT)
H G IKKa/BRELL, 15 AL 1 IKK o/B-5 B R AL I
TBKI1/IKK e B2 &30 NF-xBI# %, 53— 5
[HIE A4 2 8 15 51 F- 3/7(interferon regulatory factor
3/7, IRF3/7)i0E 1AL IFNAS 538 2% AH QR 1 14 5%, i
ZAE 3 IFN-o.  IFN-BAIA P DR 1~ [ 43k P B FE K
I, NOD1 Wi it 5 3t 5 70 AL AH R 8 H 5(mela-

RNA virus

®
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(FK "NK (’38 Beclin 1 IKkB  NLRCS /:rBKl‘i\, »

noma differentiation associated protein 5, MDAS5)5 5+
44 MAVSZ 5 85 5155 1. NOD2-RIPK2
B AT OB I R 1L 26 bR T B WA U
1(autophagy-like kinase 1, ULK1) i35 & I B0
(avian influenza virus, IAV)/E 4L FE 1 NLRP3 % 14/
IR, B8/ IL-18774E 42, NLRC3i@ i 1L
STING-TBK 1(TANK-binding kinase 1, TBK 14 HAE ],
B HIHIDNAJE TN F I IEIFNAS 5 1L S22 (E2).
7E9R FE YL FE R, NLRP1. NLRP3. NLRP10AH
NLRP12%5 1] i1 PYDZ: #4381 5 & PYDAI CARD

Danger signals
Microbial toxin

AnnRa090000000000000
666666566566665556666666Béﬁbzggggggggggggg

¢ NLRP1
A NLRP3 ‘%% NAIP
ASC

N asc N\ asc [pro-CASP1

[pro-CASP1 e r°'TASP1 /

N nLres
Y asc

pro-CASP1.

\

caspasel

-

Cytosolic LPS
\

pro-CASP11 —> caspasell

Type I interferon

MDP: fiu Bt —ik; NOD1/2: ¥ EF B4k & B S84 45 84935,1/2; {E-DAP: — 5L Bt —%; CARDO: bt K& R I BF L4248 5 (19; ATG16L1: [ WeAH %
HEE16FEE 1, ATGS/12: HWEAHICEERS/12; MAPK: #2284 J5U 5028 1 M, ERK: 41 /M 5 U845 10 85 1, INK: c-Jun NoR Ui, AP-1:
VG # 1, NLRX1: NLRE L X 1; NLRC3/4/5: NLREK ECARDEL % 45 #4385 (13/4/5; RIP2: SZ 44 AH HAF F & 112; NEMO: NF-xB:% 5 11
A, 1kB: AR TxBRINHI S ; NLRP1/3/4/10: & #E O 45 M8 mod B 52 A B2 111/3/4/10; MDAS: B /LA 15; RIG-T: LR
SIHE 1, MAVS: LR PUR 5455 4, TBKI: TankZs &8 1; IRF3/7: THR R AT 13/7; cGAS: MELGMP-AMP4 Hf; STING: T2
TP R NATP: PP o8 T 8 1 ASC: I ToAR SGBE R 11 SEER T SRR — Al B (o n] Bt 73 — P i A I R8s <R 4R S 1R

R TR AT (R B 53— P AR 1 A P Sk AR A

MDP: muramyl dipeptide; NOD1/2: nucleotide-binding oligomerization domain-containing 1/2; iE-DAP: y-D-glu-meso-diaminopimelic acid;

CARDO: caspase recruitment domain-containing protein 9; ATG16L1: autophagy related protein 16 like protein 1; ATGS/12: autophagy related gene

5/12; MAPK: mitogen-activated protein kinase; ERK: extracellular signal regulated protein kinase; JNK: c- Jun N-terminal kinase; AP-1: activator
protein 1; NLRX1: NLR family member X1; NLRC3/4/5: NLR family CARD domain containing protein 3/4/5; RIP2: receptor-interacting protein
2; NEMO: NF-kB essential modulator; IxB: inhibitor of nuclear factor kappa B; NLRP1/3/4/10: nod-like receptor pyrin domain-containing protein

1/3/4/10; MDAS: melanoma differentiation associated protein 5; RIG-I: retinoic acid inducible gene protein 1; MAVS: mitochondrial antiviral signal-
ing protein; TBK1: Tank-binding kinasel; IRF3/7: interferon regulatory factor 3/7; cGAS: cyclic GMP-AMP synthase; STING: stimulator of interferon
gene; NAIP: neuronal apoptosis inhibitor protein; ASC: apoptosis-associated speck-like protein containing a CARD; “solid arrow” means that one

protein can directly promote the expression of another protein; “dashed arrow” means that one protein can indirectly affect the expression of another

protein; “flat arrow” means that it exerts an inhibitory effect.

E2 NLRsHHEMRERBIEIER

Fig.2 Regulation effect of NLRs on microbial infection
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SERI) ASC, 1 ASCilit 5 H CARDSE FIaAH B4
A5 pro-CASPUE 4 E/IMA, FF Hpro-CASP1# 5
LRSS B IR BT UIE Y, T U ) CASPL it —
/15 pro-IL-1B A1 pro-TL- 18 A1 S 24 TL-1BF1 IL-
18, 51 “pyroptosis”VEANMIALT: . 5T I RLIEL. 4
I 2 AE R YT s B 2 PR R, NLRX1 AT
i 5 AR R 5 5 5 R B ) -I(retinoic acid inducible
gene protein-I, RIG-1)3¢ 54455 MAVS, £ 5 RIG-1
- FIPUR G G2 [ B 5 A 38 I B ) TNFSZ A4 5%
[X] ¥ 6(TNF receptor related factor 6, TRAF6)H1TKKo/
B-NEMOWE &, i TLRs% S ) NF-«Bf5 518
% 5 R AT 1 5 ROSHY ™ A i 1 NF-xBAT INKAE 5
f£5W, 5NLRX1A[H, NLRCSH] 5 IKKa/BE &)
FHEAE A6 NF-«BIE 5 1& S, trl a8 m RIG-
I/MDAS [ W7 H 5 MAVS[#AH B AE B A #01) TFN-o
IFN-B/3i4 2, NLRC3FINLRP6/E TLRsi% 5 [\)NF-«kB
FIMAPKAE 538 % 1) A8 15 A7), FHBARAE AL AT
PR R . ERAF Y TLRsHI ¥, NLRP4E L 5
TBKI1454 554 B37Z 2440 DTX4E 3 K481 £ &
72 FACFI TBK B B CIITAAE R B 1 S 1
Y550, A AMHC 2851 B IE AT\ e jie
SRFE 7Y% 5 (human immunodeficiency virus, HIV)FITR
RIHT 2 973 B (hepatitis C virus, HCV){J & i, 7+ H.CIITA
(P AE AR S 518 1% 2 Y T 98 9% 2% (hepatitis B virus,
HBV)/EYLAH 5 o4, CITA T 5 HTLV-17455% 25 1)
SR Tax-1UAH BLAE A, #1IN TAH Btk 205 25 1
8 (human T-lymphotropic virus-1, HTLV-1)F) & #1441,

3 NODH#S{A7EME &P HI{ER
NLRsfE NS 5 RE I B 8 B A 5, AT
W5 A T Rk B WEAE R B A EAE A, T
R AR RIS FE R 2 A SR IR IR 1 AT
Z 5 FE . NLRAW KR 52 CITAME N
MHC 125> 75, sl SR sk, 85 3. 8
SO 5847 5] Ji R B R B4 A ik B9 B0
7 JE AR B R R CHITA S S 1 MHC 11254 11
ek 5 iR Hi 7R E PR IR A2 R LA K .
NLRBE 5 % Jif 2 NATPAE FL AR g 4 44 b () R I &
L5 Jieg K/ B IEAH G R RPY, I B B LANLRC4
M 77 AR I N R AR KR T A S I L
A B, NODIF NOD2 ¥ 4% H 1R 2 &1k (single
nucleotide polymorphism, SNP)-5 L ik 1) & I %

AR NOD2A F15 5 18 % 1 0TS 5 7L A 1 1=
ZBHE )1 B YR Y, NAIPAE R 51 i 41 23 1) 22
K5 R0 B BRI VR T 29 R 25 PR AR OG- (E3) . TR
4l A4, NODIFINOD2#K 1A & ], NLRC3
MINLRCAFKIEHE NI, JF H i bk NAIPA] {2 k(5
5 A% T RN B S 0 TRl 1 3(signal transducer and ac-
tivator of transcription 3, STAT3)HIZ ik, #H|#)JE
BEH p5 3Rk, mARIERIE R AE . B IRERR
NLRC3 A] 38 18 411 PI3K-mTORAE 53 i 5 22 41 i
WA S ANMRAE T, M ) 4 T e ) R R B,
NLCR5YEAMHC 12877 TG K 17 2 5 45 g i
()R R LG . 7E &5 iy e 32 1) e 4
HirR, NLRP3##1 1 s 4 B i % #2 52 77, NOD1
A NOD2 LA 2 1 15 [F ¥ 4(interferon regulatory
factor 4, IRF4)H 614 77 4] TLRs /5 (1) NF-xB
FTMAPKGHE B 1) 30E , #8125 45 % %5 3
SRR A, YEIRIE , NLRP6 R @ i E 4 i /v
% -2245 4 8 M (interleukin-22 binding protein, IL-
22BP)fi¢ it CXCH& 1k A 7~ 5(chemokine C-X-C motif
ligand 5, CXCLS5). IL-18F1IL-6H = Lt & 545
Jigp 3 (142 28 ek A2 B4, Tl i 5 5 B p2 LRI 4N i A
WA DI S 322 RN B gi g 5 ™. fE
R AR, NLRP 1R Bk CASP L&,
B0 CASP2/3/7/9 1) 14, a3 T LA 12F 248 16 7 T 11
75 A0 5 40 ) S

BOHTIE 7 R B, NLRsTE LA 90 B G Fn 41 i 5
Wi 7 5 5 | S PR Rt R 4R AR R O, fE
ANF LI %5 75 (human papilloma virus, HPV)/E 4L 5]
FEC ) B %, NLRP1. NLRP3ATIL-18/#] SNPs 5
HPV IR JE AT B 30008 () R 32 R, fEHAT]
REAT B L, N ANLRPOAMINLRP12 7] S NF-xB
G MR L, REE S BER AR A,
I THEAT T 1 T 38 L 1) miR-2248 b NLRP3 () ik
HETTAR 2 b R 240 P 164 5 R e ) < AR BT NLRPIL
NLRP2. NLRP3. NLRP6. NLRP7. NLRP12
NLRCAEAE R 2 E/MAESZ 4, Tid S 5 ASCHI pro-
CASP1E RS RE /MABECASP, ffi L 5Beclin 14H
FAE SRS H WD ROSH = A, 33k i i) i
SR B, HEdRIE , CASP2AI CASPS AT LL L
H WA OC R A B IR B R R B AR,
RAEINH R VE ). 82, NLRsSHERE & A
BUEAHIE, RENLRS S i 71 D e AR 25 e ()
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NOD1/2: B TRES 4 5 RALEEHIE1/2; MAPK: 222 JE0E 0 5 FEE; AP-1: W0E & 171; CITA: MHCIZE 4313 1); NLRX1: NLR S0
X1; NLRC3/4/5: NLRZ RCARDEL {5 45 #4845 [F13/4/5; RIP2: 52 /A8 TLAF A 8% F12; NLRP1/3/4/10: & #viR 1 45 #38Inod i 52 4 58 F11/3/4/10;
NAIP: M TCR T HIHFIE H; ASC: T ARRBERFEE A <SR kSR — R AT Bt 5 — PR A Rk, <2 i k& —FhiE A
A TAHERAIA b3 — Rl a8, P E7 SRR R .

NOD1/2: nucleotide-binding oligomerization domain-containing 1/2; MAPK: mitogen-activated protein kinase; AP-1: activator protein 1; CIITA: class
II major histocompatibility complex transactivator; NLRX1: NLR family member X1; NLRC3/4/5: NLR family CARD domain containing protein
3/4/5; RIP2: receptor-interacting protein 2; NLRP1/3/4/10: nod-like receptor pyrin domain-containing protein 1/3/4/10; NAIP: neuronal apoptosis in-
hibitor protein; ASC: apoptosis-associated speck-like protein containing a CARD; “solid arrow” means that one protein can directly promote the expres-
sion of another protein; “dashed arrow” means that one protein can indirectly affect the expression of another protein; “flat arrow” means that it exerts
an inhibitory effect.

El3 NLRsxfAhE % % HEIEER

Fig.3 Regulation role of NLRs in tumorigenesis
TRTT RO B SR . PR T 3L A SRR B e B R P D Re R i, B 3300
TR GR MBI A A . LR, 8T NLRsFE

4 FREE Tl A A T e B WL i 88 B fE 25 L AR B0 IR AR

NLRstEA—KMS 5 R et E XS iR
P3P ST FE I PRRs, 5085 B AT 2
5590 FEAL R B A A AN PR RE A3 ELEEAR ELR L A
BRI GIE R P ; LR NIERL #4825 JOE/IMA )
TERK, FETERF E 4 R 5 B WA DG B  H i
P 0 M AR P AR R (0 R AR L R R R
T4 Wb 5 38 TR R 25 52 TollBE 2 AR (1)
fE 5%, cGAS-STING(S TiEES. M IFN{E 5l
. NF-xBf5 58 . MAPKAS 518 4 K [ 0 <55M
BIE ST 1SR ORI J0E IR (1) 3
T, AR EARECT W5 R SV SR R BB 28 R
N7, K HAAE P I AT 5 R8s R T FE 4 1 e A 4T i

F IR TR % . V1 2 W1 90 R, NLRsFK R B 7
(57 H RIE SRR . 72 R 2 R MERIAE |
S RGEMELLTERIE . RAETENR . Btk g
Mo 9. BR RATK . SRR
T8 e ] 7R % 1 BRI S 0 (R A A B DDRE R 1O i
BRI RS SORE RN 5%, 38 R AAE AT B
TRV, Ty B AR O Jse 2 ST 3 S0 1
AL, HEMT LR 13258 H 0T, Wt B X
P L 9 550 B 55 SORE S S RT LA i = S B L A
ST B g o PRI, R AR FENLRs R AL K
VR P ML AT DA S e T 4T 1) T IR 4R
of 1 B8, N R IR BOR R BT VR T T B
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