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Research progress of TRIM protein family in renal disease
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[Abstract] Among all renal diseases, chronic renal disease and renal cancer are significant threats to global health, with their core
pathological mechanisms closely related to renal fibrosis and dysregulation of the tumor microenvironment. In recent years, the
tripartite motif (TRIM) protein family has emerged as a new focus in renal disease research due to its critical roles in ubiquitination,
immune regulation, and epigenetics. Studies have shown that TRIM proteins are involved in the pathological processes of renal diseases
through multiple mechanisms, including the ubiquitin-proteasome system, oxidative stress, related signaling pathways, inflammatory
immune regulation, and epigenetics. In terms of therapeutic strategies, gene silencing technologies, small molecule inhibitors, and
recombinant proteins targeting TRIM proteins have shown potential. However, challenges such as the functional redundancy of TRIM
family proteins, tissue-specific expression differences, and potential immunogenicity have made their clinical application difficult. This
article provides a review of the molecular mechanisms of TRIM proteins in renal diseases and their therapeutic potential.
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Figure 1 Molecular mechanisms underlying TRIM family proteins in kidney disease
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tase 1B, PTP1B), {2t 1 {5 5 #% S AN SRBiE [ 1 3
(signal transducer and activator of transcription 3,
STAT3) IR Ak » AT 0 e bR AR P e
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I 72 B, TRIM28 1 Ry %% s LM i) (8 7, 75 '8 ik
WG B e R T R 4 i IR SRk ) 8% % B T
TEPEAE R A AL S, 24 TRIM28 ThRE BRI, IR fG
KRBT 70 s, A SR R AR, Bk,
TRIM28 38 iz 07 1) Ay 305 P 300 2 S) 0 23 2 R I 1 - 14
KB AT LAY RR L DR A ) R E S IR R N
PR TRIM28 765 IE & & (1 4F F $2 it 1 B B4
%, MARRE 7 9 TRIM28 58745 5 3% 51 5 o A 3Uq]
B REA MR o I SE R AT S AR T AT E
TF 401 98 9 LR A AN, B o R X TRIM28
FHOAT 5 B R R vE T B AL T B IR A -

2 TRIME:RTT B B % S 91

2.1 RIEAR R EZ G BB H R

B E e 2 —Fh IR 2 B8 AT 2 IR Tl 4
750 3 s 0 ) o A P B AR K TR S AR IR AT
A A K TR B2 A S B A 3 ) R i A A Y, A
1Bk, &7 J8 & J8 3 B 1R 15 iR S 358 Hh ) G 2 41
V24 L, ] 422 1 5 R S e e [N R L
5 B e A Y (%) A A A RV IR, SBUfS i R 2H 24 e
— B, BALEET S JE N 24 1 1) /L, AR OCHT
FIE ARG E KRR . Luo Z 1 70 £ W], TRIM37
TERCC H 1y Ik Rk 55 i e 1 G AN i 25 PR 25 D) AR OG,
JE L) TRIM37 (335, RCC 40 i 11 38 55 e ) &2

AR, BLAh, FEAR A SESS H, DT ER TRIM37 g %
H9E RCCXHET B # Je i BUR I . #2758 TRIM37 1] R
YE R T AR AT JE B TR Tt 245 1) S B A5, Ay 24 1 '
B TR IR T 7 Aol $E 1) TRIM37, 7]
REA SOCETH 245 1% RCC B3 1 U -

[FFE7E RCC LAY A, B 50 N A & B TRIM44 1]
FIEW] 8, HEK TRIM44 ()£ )5, B4 it
BEYLSZIGSIE S, 2k 2 TRIMA4 (4061 4E T, Fyn AH 56
P4 (Fyn-related kinase, FRK) 1] DL B {2 Hi 55 RCC 4f
(R 48 B AR P s FRK S — b A 32 44 R I 0 R i
ity , 3 B o B IR Ak T Ui AR U s g i {E Sl
P, — MRS RE [ 5 A O e v R PRSI AE . A
i TRIM44 1) &6t E, BCA 8 FRK 8 718l
15 FRK 3R IA 19 58 W Chn 2 KA 97 5% mRNA J7
5, ATRETEIRIT s B ERIE ).

ZE LRIk, £ TRIM 5% 8 4% B9 8 B
Bl 265, T R S 1 B8 2 B s A A 761 59 T e A
3 B IETT SR 63T 7 1o R ORI 9T mT LA SE & 3
R] G 6 s A v 308 B i A v, E— 2P B0 UE X e PR
fifg £ TRIM AH G B W2 v A R R HAE I
PRA LT /7
22 FAARAOLMBALEL

HANE ALESN YR o R H oG 41 4 G R0
HE R 1, #F-02-H H H (zine-a2-glycoprotein 1,
AZGP1) B R FBr  7IN BRAE CKD B8 o 4 4 AL FE
JNEE, 4N 78 FE 4L AZGP1 A LA TCF-B45 5, ki
WX 1R, FEBRZ MGS3 Rk (15 4/ SRS
Reb, B AT N B R B thMGS3 R % & 35 Uk /D 48
F (1 TNF-a « IL-18) FIRE I, FEid 0T B 2 4
1S INE AR, A R0RTT SR B . AT
B AN NUEME TRIM % & 1, 7] DU e 42
W (M R AR, B B W il fE o ik — 2Bt
FUHEIR, B A FF R TRIM 25 (A 5200 B T 9 R AR R
Jeé v ¢ B A I B 2H R R AR R B AR BLAE .
Chen Z™ 72487~ T TRIM18 @12 72 &1L PTP1B {2
Ht STAT3 ¥ R A0 380 , 33E 17 5 2 CTGF AT IL-6 55
TREFYEA IR T 1 BB, I LR et fE .
FiX —HLH], JF & #E H CTGF A IL-6 [ B 41\ 5 1
A B8 BN B AR B AT YA BB RUOR IS . (EIRTT 2
2 o A 95 1 FE H, Pamrevlumab /E Sy —Fi A YR
b BT B P A, W] LASE [R] CTGF FHIBT I i (5 5@
A 2T Ak I R R RE, FERR B PLE N
11L-6 52 1 1 B T R U A4, 7 98 P 5 903 A i
ez AR, SR E AN R AR IT AT REAELE
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Table 1 TRIM family proteins and kidney diseases

The classification

Experiment model

Result

Specific mechanism

of TRIM

TRIM18 6-week-old male C57BL/Ks] mice; HK-2 Pro-fibrotic Promotes PTP1B  ubiquitination and activates the
STAT3 signaling pathway'>’

TRIM13 Renal biopsy specimens; C57BL/6 mouse DN  Anti-fibrotic Ubiquitination and degradation of CHOP protein, inhibit-
model; db/db mouse DN model; mouse glomerular ing the expression of collagen-related factors ™
mesangial cells; human glomerular mesangial cell
line CC-2559 cells

TRIM21 HK-2;C57BL/6N background mice Anti-fibrotic Promotes PFKP ubiquitination and degradation, regulat-
ing aerobic glycolysis in renal tubular cells™

TRIM21& Renal cancer cell line; lung cancer cell line;nor-  Tumor-modulating  Both activate the proteasomal pathway through K48 -

TRIMS mal lung epithelial cells; embryonic renal cells; linked ubiquitination™’
non - small cell lung cancer tissue microarray;

RCC tissue microarray

TRIM65 Renal cancer cell line; HK-2; nude mouse xeno- Pro-carcinogenic ~ TRIM65-BTG3-CyclinD1 axis™”
graft model

TRIM47 Renal cancer cell line;male BALB/c-nu nude mice  Pro-carcinogenic  Promotes P53 ubiquitination and degradation™’

TRIM26 Renal cancer cell line; HK-2; 4 -week-old male Anti- carcinogenic  Promotes ETK ubiquitination and degradation, thereby
BALB/c-nu nude mice inactivating the AKT/mTOR signaling pathway ™"
C57BL/6 background Trim26™ mice; bone marrow ~ Anti-inflammatory ~ Limits inflammatory neutrophil infiltration and pro - in-
chimeric mice ; Candida albicans strain SC5314 flammatory cytokine production™”

TRIM8 H/R model Pro-renal injury Activates the PI3K/Akt signaling pathway and increases

ROS and hydrogen peroxide levels"™

TRIM22 HK-2;8-week-old male C57BL/Ks] mice Pro-fibrotic WTAP/IGF2BP1-TRIM22-OPA axis"™

TRIM16 db/db mice and db/m mice; MPC5 mouse podo- Pro-inflammatory ~ Decreases SOD and CAT levels while increasing intra-
cyte cell line cellular ROS, TL-6, and TNF-o*"’

TRIM39 HK-2; HEK293T cells; UUO mouse model Pro-fibrotic Promotes PRDX3 ubiquitination and degradation, lead-
ing to ROS accumulation and increased production of in-
flammatory cytokines™

TRIM27 HK-2; renal cancer cell line; nude mouse xeno-  Pro-carcinogenic ~ Promotes IkBa ubiquitination and activates the NF-«B
graft tumor model signaling pathway **

Human glomerular endothelial cells; female MRL/ ~ Pro-inflammatory ~ Activation of Akt upregulates TRIM27 expression and
Ipr mice and MRL/MPJ mice activates the FoxO1 signaling pathway ™

TRIM6 HK-2;Sprague-Dawley rats Pro-fibrotic Promotes TSC1 and TSC2 ubiquitination and activates
the mTORC1 signaling pathway'*”

TRIM72 UUO mouse model Anti-fibrotic MG53 binds to p65, inhibiting nuclear translocation and

(MG53) activation of NF-kB'**

TRIM40 In vitro IgA1-induced glomerular mesangial cell ~ Anti-inflammatory ~ Promotes NLRP3 ubiquitination and regulates NLRP3
model inflammasome activation™"

TRIM36 Renal clear cell carcinoma cell line; human  Pro-carcinogenic ~ Modulates tumor immune escape mechanisms'™
embryonic kidney cell line

TRIM28 Human tumor specimens Anti- carcinogenic  Abnormal loss of TRIM28 expression leads to embryonic
kidney developmental abnormalities and induces tumori-
genesis ™!

TRIM37 Human renal cell carcinoma cell line; subcutane-  Pro-carcinogenic ~ Histone H2A ubiquitination activates the TGF - g1/

ous xenograft tumor model; metastatic xenograft Smad2/3 signaling pathway'™
tumor model
TRIM44 Human renal carcinoma cell line Pro-carcinogenic  Inhibits FRK, promoting RCC cell proliferation and mi-

gration'®’
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