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Abstract

Orphan nuclear receptor Nur77, as a class of nuclear receptors, is involved in several processes in
the physiological and pathological state of the body. Nur77 can participate in many reactions, such
as cell differentiation, apoptosis, metabolism and inflammation. And it plays an important role in
the occurrence and development of many diseases, such as atherosclerosis, osteoporosis, myocar-
dial infarction, asthma, acute lung injury and so on. However, there are few studies on Nur77, and
this article reviews the apoptosis and inflammatory response processes and related mechanisms
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involved in Nur77 molecules, which is helpful for further research on Nur77 in diseases.
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1. 531§

EMERAEKE LT, @GS SRIEEATREBMEZEM . TR ARSI TR
PR, GUME 55 SR80 R 2 P oy 7 B2, 2 R FEAH M 52 A4 . M 2% 52 A4 R A% =2 44
B RfE 2B R s EEE ], ARG, k. WL ARBPRIR B & RE[L] [2]. Nur77?
VENRZSZ AR I —Fh, MR S A AR, ST H SRR LR SR I3, BRI 7E &AL i 72
2 RIEEF[3]. 4 2 SCHAIEY] Nur??7 ZE4NE T . RIE/RN . ZRRiRsr 24, 4 s /25 %
T R BONEENER, nT LSRR 1048 b, 38 ik I DR 4 R 56 R A4 4 ) A 3R 3
T2, EFEANMIGTE . A AR R ARAE TS5 [4] . A SCE L Nur77 s 2R N3 P o I R S FE 2
ST Al 9 RE AN M DL S NF-B 38 5% 8 1 S0 N T 4508, Bz N2k Nur?7 7E50% Kt e
LT T AT LA

2. Nur77 &9+

IOURZSZ AR e — KM AR K IRAIRBUAR AL SR, RARIIAZ SZAR G M RHAE () FE R P24, X B S AR A
B AR AR AR G AR I L T i 2, RIVSTAE 5 28 %€ R e IR 5 T8 173X — 2l [1]. Herpix
AR NRAAL-NRAA3 (Nur77, Nurrl A1 Nor-1)3V 5% /& H 22 Rl 05 5 10— 4 R 3L R R IE =1 [4] . 4
KZHAN) UL SZ AR HR B A 4 A% SZ AR BT A DhREIE, Nur77 (NRAAL) 2 & T 1252 7k NRAA 55 1) i 5k K]
T, HSHAMMZA A, HE R m A S BUE TR 1 (AF-1). DNA 25545415 (DBD), & HEins
o 3 0 F5 T A 45 G 245 ) 38 (L B D) AT A2 4R 5 1k e S TG 45 A 3 (AF-2) [5]. NR4A AT HRES A& F
NBRE R % 761 (AAAGGTCA) ) B AREE R 5 81 X3, SRR NE . S 40 P S 87 e 3 A s e
KA E 25 T HCR [4].

3. Nur77 581

RS2 AR Nur?7 m] DU Ik U8 5~ A0 B 00 SR A 2238 R 2 R A B R 4 R Ze R AR RR A, AT T 4
O RE[6]. XA SRS, Nur77 o LLG A B Zekifhk, M2t Parkin/PINKL /i 4 hifk 5k, 36
LR RARTRNEZ AL EE 7, AT LLS FIS1. DRP1 B3 744 (1% B3 7 X &H NBRE 45447 5)%k
0] FIS1. DRPL W% RiIA, B &AM Bahifa 73 FF S AN [6] . 5T I LR PR A2 & FHRIECR , 2
JEL P X P 2 R B T T RS, 51 RS R T & I A AR ECE R R T B R A RN BB R IR IR AR
FH P X e, AT AE A R R E AR, e 2% SIS I P I D R 2R 6L, 20 R P Joi DX e AP0 240 i PN R B A e
W2 IEFIRSIEE ZAL, WK 2 S8 st e 7 — IO 4% Nur?7 B8 299t 52+ < 3L, Nur77
S ENFEMNEGRE, 3 B SEIRMAT[7]. Nur?7 e R 4E ) 25 B2 (e shgn i A= K A sy, 1
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YA Nur77 7R 2B, BUEIEM .. Nur7? 25/ iaftm ik B R R, STHPE<RM
7T R N Bt o TIAML HiT RAC IZRIE 1S &, 1717 TIAM1-RACL {5 53l B8 il A Nur77 M2
R IV AR G A, ZEML BT Nur?7 Jk2b,  BRAR T MOBE Nur77 (2 TR BT 0 Thae, 51/ IN i 40
HA73E[8] - Bel-2 JE K (EP B 40 ibk R/ (1 15 -2 JE PR A& —Fiig 3L (8, & HAT W S 3 4 e o T i Ve
1M Beclin-1 M2 {341 i [ 16, Bel-2 A1 Beclin-1 £ 4 i P9 AH EL45 & A BORAE — R REJE b ks T 41
1B WKF, 4 Beclin-1 5 Bel-2 5 &30S, SH0HI4ai g, MR, WRMHFEEGRD, W HE
JL . A Nur77 22 HH0H 2535 SIS L R 5 Bel-2 M EAER, i Bel2 5 Beclin-1 (RS, MR
PR BRI ThEE, Sl AMERE, SECE FERUE, B B4R AR B A [9].

4. Nur77 525
4.1. Nur77 5% 5ERE

INKT 20 1 e SN PE R B, 3L A INKT 20 A 2036 22 R e R 4m i I8 7 e b A 7, it ix st
YR AR 7 5 SRR A PUR . B B BT R b S AR 1 S RS S e N, DA
@A . Nur77 76 T 20 R FEAR R OVE R, T DABR I & %22 [10]. £ T Nur77 #1iNKT
YA R B INKT ZIAE R Nur77 &3k, H Nur77 asiemshE T a0t & B[], Fline]
SEAME T R AN S5 Treg 4RI TS, (H2 45 Foxp3 JEREiE 745 &% F Foxp3 £i& S
= Treg 4, XA AR LG 2. AR Nur77 mRiE, BAHiH INKT HFE, 5
FCINKT 49500, 328 17 500 G2 5 RN 25 o 15 ELAE IR0 50 O & B Nur77 ZX%H nrdal, nrda2, nr4a3
B Z [ TKO /N FET H B G B , IXFR R FRATT Nur77 TENLAAR 0 S I S AN B 25 v 5 8 B4
[12] . S3AMEIRTT R TEH R I, Nur?7 @i/ B 55 RARE B, 22 ) NRAAL (KA Ly6Clow
FAZ AN AT IE R Treg A0k /N RO R B M . ZEASZIG Y, fFH T Nur77 #3071 csnb, &3 CsnB
Al AN Treg 202 A28 N Az 40, 12— DRI SR, CsnB H401 Treg 2075 2 Ly6Clow HA%
ML FIAFAE[13].

B 4iiff)E Tk g i (i —Fl, S5 5 RGP AR G, FZAE AR UM WPk, BCR
N B 4R FIPT R A, I Z B nES AL S e S R A T A B A A A B R A
WE Nur77 Rk, BEERIEK, YRS~ EANRN BRI N B 416, M Nur77 58T LB
FEE RIS B 40, MR F Nur77 i Do RS 55 R, A S PR 5 S 40T, it
B i) 0 P 4 O P A7 SR 5 52 1 [ 14]

4.2. Nur77 5RERF

A — T A R AR T A A RO e R R B, Nrdal fRBRAE T30 1 I 4 X IR T 4 R PR A A
., FFKE T NF-KB {5581 1L-12 RIE[15]. X 284N BIEATHEFUR I, Nur?7 §Z 5 TNF-a #1 1L-6
Sy ¥, L35 19G Al IgE 38 &, 1M H Nur77 2 515 Treg 40, 10175 EWE40 ) M1 #RAL, 7242 TNF-a.
IL-6.1L-12 [16].F% T Treg 40, 4 R 40 M 52 IS Nur77 i, 178 Nur77 Stz 18 SR 40 i H 1L-6/12
I TNF-a _FIfsE e R [17]. 7RSI S i S i 70 b FIRE R BT NRAAL (SR 2 22 /N i i 4m
HLf ML BT R B A 32, H0] NRAAL 7] LLidE NF-xB AT P65 (19 4H FLAE ISk il 4 48 2 E[18] o
NUr77 2 &Ik 00 A0 1E 5 bR TE P B b T 1, Nur77 R = 10 W40 M 7 48 i i FE b 592 N i IDH %
IR R EKCE PRI, RN R SR TCA fiEHEM:. SDH #G1E. ROS A%, T3
P& AR BN G N [19].

/NERTE LPS I 5 N a] P 2R BRI, — TR 78 s Nur77 i = 189 /N BRUMKCESRE 58 00 (9 7™ 28, 1L-6. 1L-12,
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TNF-a 25 535 KR B 2, Nur77 251l 72 32 2595 & TRAF6 Fl NF-xB 43[20] [21]. TAF6
SRR BE IR 732 AR M SR 1 6, ATRARIZ A TNFR Al IL-IR/TLR SRR R 454, 25107 NF-«B 55
B S A . LI 7T R Nur77 5 TRAF6 AHEL/ER], ##] TRAF6 (1 H 3hiz AR AR FE, M
MIH] T NF-xB ISk R ST R VEH[21]. NF-xB {5 5@ G 0 2 4%, LR EEE N IKK £
EEG T ENF-«B I 5 5E A 1kBo BRI, FEILE AR, A NF«B = RARRBT 5 07
T A% IR B L DR (% 5 o AR DG TG AR B TR A (R 58 Hh A B0 Nur77 ] DU IKB-a B RGN H
il IKK-B SR> NF-xB [(3E4L, BEMBEAE 4 740 TNF-a. 1L-6. MCP-1 [{3iA[21] [22] [23] [24]. fE
B B BT R B, Nur?7 JER RN B NF-«B. 1L-6. TNF-a AR B 7 (1 3RIE K 22 T
i, FERIEIE R 1kB-o FIHNE] IKK-4 KNS E 400 74, /£ RAW264.7 480, Nur77 [19id %1k
AR T silkB-a B3I RE[23]. EIBKEFEREAL R, Nur77 $hZ ik 380 IL-18. TNF-a. CCL2 FI IL-6
) mRNA FiAB N, 51 MMP9 AR IN[25]. &2 HFFRIER, Nur77 v LUE 35 AR R AT
52 IL-18 (13RI, CsnB 1E2 Nur77 M), mILASR S Nur77 s Fp A 952205%, 4 CsnB Al ks> LPS
512 1) GM-MDMs H ] NF-kB 4% Z) 47, k> LPS 7551 1xBa B4 fif AT $1 1) NF-xB {5 5 38 i 15 16 [26] -
OVRESE S, TR BH bk P B Nurr77 383 135 1KBa K40 P65 A% Wi ##1) NF-xB {55 38 % )
WoE, SR IL-18 AR T A S0 R B AL, RIS AR BN K A R 4 i Rk i Nur77
BEME T IL-18 MENAEKE T g2 SN KB, R T ) s F 4E 40 RE R R AR,
FHOREA T M AR G J3[27], Nur77 2l i 38 55 Bz 40 B 31 O JUUBE BB R A7 K BRI 28 RE[28] . 72 R AT
[ NP B A 45 40 v R FE AR R IR, AERAE — T B S e /s BUBERY (OVA 15 5) 1 Nur77
AU AR NF-KB 5 5l B 1 A ST R AEFI[29]. Nur77 fERERa A 58 P E A AE 2 57 T
BREI/NERTE OVA WK Z G, #RAERIEHE G, ~FIFUEEE R, F2E BN A Ak i, H
Th2 4 E 7380, 40 1L-5/13/6, TNF-a, IFN-g, MCP-1, NF-xB {55 #i%[30] [31].

SR, R BT Al LLETT Nur77 fEZRRifk L idte i, @ B Nur77 4t Jr =X
BELWT NF-kB 305 S| LPS 55 (0 45E , B AT %0 Nur77 78 LPS 755 1 St i 4% /1 BRAR 2R eb ] A 1L-1.
IL-6 1 p-IKKa/B HIKF, MR R NPT G M, X RIS Nur77 [T BER T ik — 23697 AL
& RN EEAE[32], IERLRRL G A RAR i FERE Nur77, KILEAZELE(EIE LPS 5 St
FOFER, 32 3] opal A 5 AL RLRRR & FIELE pgam5 FISGHISRFER = 2E (33, (A, thg it
f I 7T R, Nur?7 $iH] NF-xB FI A J2 3=-1 KAEGIG1EA, B /ER AT csnB fi2idk[34] [35]. 7E
WFFT Nurz7 il A P sz 4 i V8 R 2B, Nur77 8= 578 UK IS PY B 4HIRAE LPS A T R H
B A JAE36]. Nur?7 55 ilish bk M R A R e, ik A 838 [37] . 75— TG T-18 14 BH ZE 14 it
P B TG R RS R, COPD 2 in AL g Aifa e A B 3 1iE Nur77 /KF395 FEVL.
FEV1%pred. FEV1/FVC. PEF 2 I1F#5%, 35 CRP. IL-6. mMRC #¥43. CAT ¥/ 2, XEY
FEIR PR TAFE oh C4 G A OSUEYE S B 18 2 FEAT Nur77 25 V)M [38]. B 1 By LA, THIL R
GEPIR AT 72 R GPA BRTESE i 2 /By Nur77 7570 3 Nur77 72248 TR, 3 & B m LR
52T IKBa FRIE KK NF-xB FIS0E, IR RIE R, 53— 7 R Nur77 5 NGRS B W
RIE T HLRAHUEAAE[39] [40]. Nur77 S EELH D NF-xB WS TGN, X 238 Sge /N B 25 s 2 m
#H, i CsnB SLEfRIE, (HJE Nur?7 k= I g E VRN A, HED 28 5 39 0 v] g5 3
T T 40 B A 28 1k B A R R FE 55 DG [41] [42]

4.3. Nur77 5 NLRP3 %M/ o
NLRP3 #E AIMAAE —Fl A5 5 85 SOREA R B0 I RS 5 80, S50 22 8 W (1 R R LI A 5%,
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/& NLR FGIM =HEH, A& —MREKRE PYRIN (PYD)4E M. — MEH R & NACHT S5 380f1—
MRERIE S2EAREEFY(LRR)S M. NLRP3 AR /IMA RS 84 AL S S, RS
S, RBER R shHE R IE NF-«B {5 54& $%F NLRP3 #H T 5% 1 if[43]. AW B PKR @it
A 4 G P R PR I B R P R I NF-«eB I B 75 5 NLRP3 [ 31K [44] o T £E — 10 W 40 ARy A 7 v [
B2 I, il R0 3o 401 LPS 3755 £ L 40 MAPK/NF-xB {55 5 S 4011 NLRP3 28 iE /M B0E [45] «
IR R . R B, B TR . ML RGERIFE R &KL, NF-«xB 82 5 NLRP3 # M/ M)
U [46] [47] [48] [49]. Nur77 R Ik #0i]fils 0L/ A Bz 200 L o 1 4 IR A Iil- 1 258 SRl 55 A /MASE AL,
{HRLELLAT 70 NLRP3 HIRIAFIfEHEER ) ASC [FERIAAE Nur77 ShEaIIN EC kA a0, fRitsk
56 Nur77 8= inJgl LPS i S IL-18 23 WhF1 ALI [50] [51]. 7EShkGEREREALH Nur77 7T L5 NLRP3 )
JA BT 45E 3] NLRP3 JE 315 55 f NLRP3 #8E/IMATEAL, FFHAE ox-LDL HlUS, XFh4sE T RES
H5R[43]. NRAAL i i i s #0HH] NLRP3 Al 1L-18 H 5 e A\ E R FEAR F1 ) NLRP3 Jig A ki 512, LA
AR UW T 5 T 1 45 1 92 [52] -

5. RS RE

TEBR IR A R e R, EA RO TR ¥ AR A, TR DU MR . B B S P
VYU o B i P VE 454 S 5 o« Nur77 AT DU BRI N . PR RS A% 3 o LR IS Bel-2 2
HEEZ AU Z 5 TSR, X478 Nur?7 00T fe BOR IR S8 FARBE R IRVa T S . A, 28RE RBITE
PIR R R e B A M E B, WARERAE . &A% SR . BN . 451 R S50 . Nur77
Al LU NF-xB {5 5 B AT IL-6. 1L-12. TNF-o 55 2REK 7 F1 NLRP3 2 P/ MAEIIFRIE, o a] DL T
FRREMPAI AR RE, XHRIRAT Nur77 AT RE S JOREMEBOR AT #E A &2 BATA, Nur77 4 71E
P SORE LA R AR BIRAS T R HE T BONEZERER, AR SEATH BRI FIR AT T .

&5k

[1] Giguére, V. (1999) Orphan Nuclear Receptors: From Gene to Function. Endocrine Reviews, 20, 689-725.
https://doi.org/10.1210/er.20.5.689

[2] Winoto, A. and Littman, D.R. (2002) Nuclear Hormone Receptors in T Lymphocytes. Cell, 109, S57-S66.
https://doi.org/10.1016/S0092-8674(02)00710-9

[3] SKICHER, %%, AIEZSZAR Nur77 et iG T it et e []. _LifFBe 24, 2021, 42(23): 3-7.

[4] Crean, D. and Murphy, E.P. (2021) Targeting NR4A Nuclear Receptors to Control Stromal Cell Inflammation, Meta-
bolism, Angiogenesis, and Tumorigenesis. Frontiers in Cell and Developmental Biology, 9, Article ID: 589770.
https://doi.org/10.3389/fcell.2021.589770

[5] Zhan, Y., Du, X., Chen, H., et al. (2008) Cytosporone B Is an Agonist for Nuclear Orphan Receptor Nur77. Nature
Chemical Biology, 4, 548-556. https://doi.org/10.1038/nchembio.106

[6] Geng, N., Chen, T., Chen, L., et al. (2022) Nuclear Receptor Nur77 Protects against Oxidative Stress by Maintaining
Mitochondrial Homeostasis via Regulating Mitochondrial Fission and Mitophagy in Smooth Muscle Cell. The Journal
of Molecular and Cellular Cardiology, 170, 22-33. https://doi.org/10.1016/j.yjmcc.2022.05.007

[7] Qin,J., Chen, X., Liu, W, et al. (2022) Discovery of 5-((4-(pyridin-3-yl)pyrimidin-2-yl)amino)-1H-indole-2-carboxamide
Derivatives as Novel Anti-Cancer Agents Targeting Nur77. European Journal of Medicinal Chemistry, 244, Article ID:
114849. https://doi.org/10.1016/j.ejmech.2022.114849

[8] Payapilly, A., Guilbert, R., Descamps, T., et al. (2021) TIAM1-RAC1 Promote Small-Cell Lung Cancer Cell Survival
through Antagonizing Nur77-Induced BCL2 Conformational Change. Cell Reports, 37, Article ID: 109979.
https://doi.org/10.1016/j.celrep.2021.109979

[9] Qin, H., Gao, F., Wang, Y., et al. (2019) Nur77 Promotes Cigarette Smoke-Induced Autophagic Cell Death by In-
creasing the Dissociation of Bcl2 from Beclin-1. International Journal of Molecular Medicine, 44, 25-36.
https://doi.org/10.3892/ijmm.2019.4184

[10] Liebmann, M., Hucke, S., Koch, K., et al. (2018) Nur77 Serves as a Molecular Brake of the Metabolic Switch during T

DOI: 10.12677/acm.2023.1361482 10613 Il R 125 23k i


https://doi.org/10.12677/acm.2023.1361482
https://doi.org/10.1210/er.20.5.689
https://doi.org/10.1016/S0092-8674(02)00710-9
https://doi.org/10.3389/fcell.2021.589770
https://doi.org/10.1038/nchembio.106
https://doi.org/10.1016/j.yjmcc.2022.05.007
https://doi.org/10.1016/j.ejmech.2022.114849
https://doi.org/10.1016/j.celrep.2021.109979
https://doi.org/10.3892/ijmm.2019.4184

R, EMSRE

[11]

[12]

[13]

[14]

[15]
[16]
[17]

[18]

[19]

[20]
[21]
[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

Cell Activation to Restrict Autoimmunity. Proceedings of the National Academy of Sciences of the United States of
America, 115, E8017-E8026. https://doi.org/10.1073/pnas.1721049115

Sekiya, T., Kasahara, H., Takemura, R., et al. (2022) Essential Roles of the Transcription Factor NR4ALl in Regulatory
T Cell Differentiation under the Influence of Immunosuppressants. The Journal of Immunology, 208, 2122-2130.
https://doi.org/10.4049/jimmunol.2100808

Kumar, A., Hill, T., Gordy, L., et al. (2020) Nur77 Controls Tolerance Induction, Terminal Differentiation, and Effec-
tor Functions in Semi-Invariant Natural Killer T Cells. Proceedings of the National Academy of Sciences of the United
States of America, 117, 17156-17165. https://doi.org/10.1073/pnas.2001665117

Brunet, A., LeBel, M., Egarnes, B., et al. (2016) NR4A1-Dependent Ly6C(low) Monocytes Contribute to Reducing
Joint Inflammation in Arthritic Mice through Treg Cells. European Journal of Immunology, 46, 2789-2800.
https://doi.org/10.1002/eji.201646406

Tan, C., Mueller, J., Noviski, M., et al. (2019) Nur77 Links Chronic Antigen Stimulation to B Cell Tolerance by Re-
stricting the Survival of Self-Reactive B Cells in the Periphery. The Journal of Immunology, 202, 2907-2923.
https://doi.org/10.4049/jimmunol.1801565

Ipseiz, N., Uderhardt, S., Scholtysek, C., et al. (2014) The Nuclear Receptor Nr4al Mediates Anti-Inflammatory Ef-
fects of Apoptotic Cells. The Journal of Immunology, 192, 4852-4858. https://doi.org/10.4049/jimmunol.1303377

Li, X., Liu, X., Xu, Q.M et al. (2015) Nur77 Deficiency Leads to Systemic Inflammation in Elderly Mice. Journal of
Inflammation (London), 12, Article No. 40. https://doi.org/10.1186/s12950-015-0085-0

Tel-Karthaus., Kers-Rebel, E., Looman, M., et al. (2018) Nuclear Receptor Nur77 Deficiency Alters Dendritic Cell
Function. Frontiers in Immunology, 9, Article No. 1797. https://doi.org/10.3389/fimmu.2018.01797

Zhang, Y.-J., Song, J.-R. and Zhao, M.-J. (2019) NR4A1 Regulates Cerebral Ischemia-Induced Brain Injury by Regu-
lating Neuroinflammation through Interaction with NF-«B/p65. Biochemical and Biophysical Research Communica-
tions, 518, 59-65. https://doi.org/10.1016/j.bbrc.2019.08.008

Koenis, D.S., Medzikovic, L., Loenen, P.S., et al. (2018) Nuclear Receptor Nur77 Limits the Macrophage Inflamma-
tory Response through Transcriptional Reprogramming of Mitochondrial Metabolism. Cell Reports, 24, 2127-2140.e2127.
https://doi.org/10.1016/j.celrep.2018.07.065

Li, L., Liu, Y., Chen, H., et al. (2015) Impeding the Interaction between Nur77 and p38 Reduces LPS-Induced In-
flammation. Nature Chemical Biology, 11, 339-346. https://doi.org/10.1038/nchembio.1788

Li, X.M., Zhang, S., He, X.S., et al. (2016) Nur77-Mediated TRAF6 Signalling Protects against LPS-Induced Sepsis in
Mice. Journal of Inflammation (London), 13, Article No. 4. https://doi.org/10.1186/s12950-016-0112-9

Yan, J., et al. (2020) Nur77 Attenuates Inflammatory Responses and Oxidative Stress by Inhibiting Phosphorylated
1xkB-a in Parkinson’s Disease Cell Model. Aging (Albany NY), 12, 8107-8119. https://doi.org/10.18632/aging.103128

Tian, H., Huang, J., Wu, J., et al. (2022) Nur77 Prevents Osteoporosis by Inhibiting the NF-«B Signalling Pathway and
Osteoclast Differentiation. Journal of Cellular and Molecular Medicine, 26, 2163-2176.
https://doi.org/10.1111/jcmm.17238

Popichak, K.A., Hammond, S.L., Moreno, J.A., et al. (2018) Compensatory Expression of Nur77 and Nurrl Regulates
NF-«xB-Dependent Inflammatory Signaling in Astrocytes. Molecular Pharmacology, 94, 1174-1186.
https://doi.org/10.1124/mol.118.112631

Zhang, H., Geng, N., Sun, L., et al. (2021) Nuclear Receptor Nur77 Protects against Abdominal Aortic Aneurysm by
Ameliorating Inflammation Via Suppressing LOX-1. Journal of the American Heart Association, 10, e021707.
https://doi.org/10.1161/JAHA.121.021707

Patino-Martinez, E., Solis-Barbosa, M.A., Santana, E., et al. (2022) The Nurr7 Agonist Cytosporone B Differentially
Regulates Inflammatory Responses in Human Polarized Macrophages. Immunobiology, 227, Article ID: 152299.
https://doi.org/10.1016/j.imbi0.2022.152299

Chen, J., Jia, J., Ma, L., et al. (2021) Nur77 Deficiency Exacerbates Cardiac Fibrosis after Myocardial Infarction by
Promoting Endothelial-to-Mesenchymal Transition. Journal of Cellular Physiology, 236, 495-506.
https://doi.org/10.1002/jcp.29877

Hilgendorf, 1., Gerhardt, L.M.S., Tan, T.C., et al. (2014) Ly-6Chigh Monocytes Depend on Nr4al to Balance both In-

flammatory and Reparative Phases in the Infarcted Myocardium. Circulation Research, 114, 1611-1622.
https://doi.org/10.1161/CIRCRESAHA.114.303204

Banno, A., Lakshmi, S.P., Reddy, A.T., Kim, S.C. and Reddy, R.C. (2019) Key Functions and Therapeutic Prospects
of Nur77 in Inflammation Related Lung Diseases. The American Journal of Pathology, 189, 482-491.
https://doi.org/10.1016/j.ajpath.2018.10.002

Kurakula, K., Vos, M., Logiantara, A., et al. (2015) Nuclear Receptor Nur77 Attenuates Airway Inflammation in Mice

DOI: 10.12677/acm.2023.1361482 10614 e R 2= 273k e


https://doi.org/10.12677/acm.2023.1361482
https://doi.org/10.1073/pnas.1721049115
https://doi.org/10.4049/jimmunol.2100808
https://doi.org/10.1073/pnas.2001665117
https://doi.org/10.1002/eji.201646406
https://doi.org/10.4049/jimmunol.1801565
https://doi.org/10.4049/jimmunol.1303377
https://doi.org/10.1186/s12950-015-0085-0
https://doi.org/10.3389/fimmu.2018.01797
https://doi.org/10.1016/j.bbrc.2019.08.008
https://doi.org/10.1016/j.celrep.2018.07.065
https://doi.org/10.1038/nchembio.1788
https://doi.org/10.1186/s12950-016-0112-9
https://doi.org/10.18632/aging.103128
https://doi.org/10.1111/jcmm.17238
https://doi.org/10.1124/mol.118.112631
https://doi.org/10.1161/JAHA.121.021707
https://doi.org/10.1016/j.imbio.2022.152299
https://doi.org/10.1002/jcp.29877
https://doi.org/10.1161/CIRCRESAHA.114.303204
https://doi.org/10.1016/j.ajpath.2018.10.002

R, EMSRE

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

by Suppressing NF-kappaB Activity in Lung Epithelial Cells. The Journal of Immunology, 195, 1388-1398.
https://doi.org/10.4049/jimmunol.1401714

MY, R IR Nurr7 i /) 0 SRR I FE [0, [ I PR 25 B 27 2 &, 2019, 35(15):
1621-1624.

Ao, M., Zhang, J., Qian, Y., et al. (2022) Design and Synthesis of Adamantyl-Substituted Flavonoid Derivatives as
Anti-Inflammatory Nur77 Modulators: Compound B7 Targets Nur77 and Improves LPS-Induced Inflammation in Vi-
tro and in Vivo. Bioorganic Chemistry, 120, Article ID: 105645. https://doi.org/10.1016/j.bioorg.2022.105645

Zhu, P., Wang, J., Du, W., et al. (2022) NR4A1 Promotes LPS-Induced Acute Lung Injury through Inhibition of
Opal-Mediated Mitochondrial Fusion and Activation of PGAM5-Related Necroptosis. Oxidative Medicine and Cellu-
lar Longevity, 2022, Article ID: 6638244. https://doi.org/10.1155/2022/6638244

Jiang, Y., Zeng, Y., Huang, X, et al. (2016) Nur77 Attenuates Endothelin-1 Expression via Downregulation of NF-xB
and p38 MAPK in A549 Cells and in an ARDS Rat Model. The American Journal of Physiology-Lung Cellular and
Molecular Physiology, 311, L1023-L1035. https://doi.org/10.1152/ajplung.00043.2016

Fang, H., Zhang, J., Ao, M., et al. (2020) Synthesis and Discovery of w-3 Polyunsaturated Fatty Acid-Alkanolamine
(PUFA-AA) Derivatives as Anti-Inflammatory Agents Targeting Nur77. Bioorganic Chemistry, 105, Article 1D: 104456.
https://doi.org/10.1016/j.bioorg.2020.104456

Zhu, N., Zhang, J., Yi, B., et al. (2019) Nur77 Limits Endothelial Barrier Disruption to LPS in the Mouse Lung. The
American Journal of Physiology-Lung Cellular and Molecular Physiology, 317, L615-L624.
https://doi.org/10.1152/ajplung.00425.2018

Kurakula, K., Sun, X., Happé, C., et al. (2019) Prevention of Progression of Pulmonary Hypertension by the Nur77
Agonist 6-Mercaptopurine: Role of BMP Signalling. European Respiratory Journal, 54, Article ID: 1802400.
https://doi.org/10.1183/13993003.02400-2018

Wte, Lk, #FRAE. MBER MR B 7 NRA AL FI5 RIGRE L] IRARIARE, 2021, 26(7):
1034-1037.

Deng, Z., Liu, Q., Wang, M., Wei, H.K. and Peng, J. (2020) GPA Peptide-Induced Nur77 Localization at Mitochondria
Inhibits Inflammation and Oxidative Stress through Activating Autophagy in the Intestine. Oxidative Medicine and
Cellular Longevity, 2020, Article ID: 4964202. https://doi.org/10.1155/2020/4964202

Deng, Z., Zheng, L., Xie, X., Wei, H. and Peng, J. (2020) GPA Peptide Enhances Nur77 Expression in Intestinal Epi-
thelial Cells to Exert a Protective Effect against DSS-Induced Colitis. FASEB Journal, 34, 15364-15378.
https://doi.org/10.1096/f].202000391RR

Hamers, A.A., Dam, L.V., Duarte, J.T., et al. (2015) Deficiency of Nuclear Receptor Nur77 Aggravates Mouse Expe-
rimental Colitis by Increased NFkappaB Activity in Macrophages. PLOS ONE, 10, e0133598.
https://doi.org/10.1371/journal.pone.0133598

Wu, H., Li, X., Wang, J., et al. (2016) NUR77 Exerts a Protective Effect against Inflammatory Bowel Disease by Ne-
gatively Regulating the TRAF6/TLR-IL-1R Signalling Axis. The Journal of Pathology, 238, 457-469.
https://doi.org/10.1002/path.4670

Yuan, R., Zhang, W., Nie, P., et al. (2022) Nur77 Deficiency Exacerbates Macrophage NLRP3 Inflammasome-Mediated
Inflammation and Accelerates Atherosclerosis. Oxidative Medicine and Cellular Longevity, 2022, Article ID: 2017815.
https://doi.org/10.1155/2022/2017815

Yoshida, K., Okamura, H., Hiroshima, Y., et al. (2017) PKR Induces the Expression of NLRP3 by Regulating the
NF-«xB Pathway in Porphyromonas gingivalis-Infected Osteoblasts. Experimental Cell Research, 354, 57-64.
https://doi.org/10.1016/j.yexcr.2017.03.028

Zhao, W., Ma, L., Cai, C. and Gong, X. (2019) Caffeine Inhibits NLRP3 Inflammasome Activation by Suppressing
MAPK/NF-xB and A2aR Signaling in LPS-Induced THP-1 Macrophages. International Journal of Biological Sciences,
15, 1571-1581. https://doi.org/10.7150/ijbs.34211

Wei, Y.Y., Fan, Y.M,, Ga, Y., et al. (2021) Shaoyao Decoction Attenuates DSS-Induced Ulcerative Colitis, Macrophage
and NLRP3 Inflammasome Activation through the MKP1/NF-xB Pathway. Phytomedicine, 92, Article ID: 153743.
https://doi.org/10.1016/j.phymed.2021.153743

An, Y., Zhang, H., Wang, C., et al. (2019) Activation of ROS/MAPKs/NF-xB/NLRP3 and Inhibition of Efferocytosis
in Osteoclast-Mediated Diabetic Osteoporosis. FASEB Journal, 33, 12515-12527.
https://doi.org/10.1096/fj.201802805RR

Zhang, Y., Liu, W., Zhong, Y., et al. (2021) Metformin Corrects Glucose Metabolism Reprogramming and NLRP3 In-
flammasome-Induced Pyroptosis via Inhibiting the TLR4/NF-xB/PFKFB3 Signaling in Trophoblasts: Implication for a
Potential Therapy of Preeclampsia. Oxidative Medicine and Cellular Longevity, 2021, Article 1D: 1806344.
https://doi.org/10.1155/2021/1806344

DOI: 10.12677/acm.2023.1361482 10615 Il R 125 23k i


https://doi.org/10.12677/acm.2023.1361482
https://doi.org/10.4049/jimmunol.1401714
https://doi.org/10.1016/j.bioorg.2022.105645
https://doi.org/10.1155/2022/6638244
https://doi.org/10.1152/ajplung.00043.2016
https://doi.org/10.1016/j.bioorg.2020.104456
https://doi.org/10.1152/ajplung.00425.2018
https://doi.org/10.1183/13993003.02400-2018
https://doi.org/10.1155/2020/4964202
https://doi.org/10.1096/fj.202000391RR
https://doi.org/10.1371/journal.pone.0133598
https://doi.org/10.1002/path.4670
https://doi.org/10.1155/2022/2017815
https://doi.org/10.1016/j.yexcr.2017.03.028
https://doi.org/10.7150/ijbs.34211
https://doi.org/10.1016/j.phymed.2021.153743
https://doi.org/10.1096/fj.201802805RR
https://doi.org/10.1155/2021/1806344

R, EMSRE

[49] Liu, Z., Yao, X,, Jiang, W., et al. (2020) Advanced Oxidation Protein Products Induce Microglia-Mediated Neuroin-
flammation via MAPKs-NF-xB Signaling Pathway and Pyroptosis after Secondary Spinal Cord Injury. Journal of Neu-
roinflammation, 17, Article No. 90. https://doi.org/10.1186/s12974-020-01751-2

[50] Ding, R., Sun, X., Yi, B., et al. (2021) Nur77 Attenuates Inflammasome Activation by Inhibiting Caspase-1 Expression
in Pulmonary Vascular Endothelial Cells. American Journal of Respiratory Cell and Molecular Biology, 65, 288-299.
https://doi.org/10.1165/rcmb.2020-05240C

[51] Sommer, N., Pak, O. and Hecker, M. (2021) New Avenues for Antiinflammatory Signaling of Nur77 in Acute Lung
Injury. American Journal of Respiratory Cell and Molecular Biology, 65, 236-237.
https://doi.org/10.1165/rcmb.2021-0210ED

[52] Deng, Z., Yang, Z., Cui, C., et al. (2021) NR4AL1 Suppresses Pyroptosis by Transcriptionally Inhibiting NLRP3 and
IL-1p and Co-Localizing with NLRP3 in Trans-Golgi to Alleviate Pathogenic Bacteria-Induced Colitis. Clinical and Trans-
lational Medicine, 11, €639. https://doi.org/10.1002/ctm?2.639

DOI: 10.12677/acm.2023.1361482 10616 Il R 125 23k i


https://doi.org/10.12677/acm.2023.1361482
https://doi.org/10.1186/s12974-020-01751-2
https://doi.org/10.1165/rcmb.2020-0524OC
https://doi.org/10.1165/rcmb.2021-0210ED
https://doi.org/10.1002/ctm2.639

	孤儿核受体Nur77在凋亡和炎症中的研究进展
	摘  要
	关键词
	Research Progress of Orphan Nuclear Receptor Nur77 in Apoptosis and Inflammation
	Abstract
	Keywords
	1. 引言
	2. Nur77分子
	3. Nur77与凋亡
	4. Nur77与炎症
	4.1. Nur77与炎症细胞
	4.2. Nur77与炎症因子
	4.3. Nur77与NLRP3炎性小体

	5. 总结与展望
	参考文献

