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Research progress on the ubiquitin ligase TRIM46:. a review
based on the TRIM family
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[ Abstract] TRIM46, a relatively novel tripartite motif (TRIM) family protein, consists of two RING fingers, a B-
box motif, a coiled-coil region, C-terminal COS, FN3 and B30.2/SPRY domains. TRIM46 controls neuronal polarity and
axon specification by driving the formation of parallel microtubule arrays. TRIM46 plays a role in tumor proliferation and
migration and is also involved in innate immune regulation. The data from Genecards suggested that TRIM46 was highly
expressed in the brain, although it was broadly expressed in other human organs. This review focuses on recent studies of
TRIM46 protein structure and function. Future research directions and method for gene-edited animals regarding TRIM46
are also predicted and discussed.
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TRIM46 ( tripartite motif-containing 46, TRIM46)
LN, TRE i AR A, [ P9 A A G SCHRAR
> AR T ) SCRR B R A, TRIM46 143 T 22,
AUAER W R B S 5o &Y 1S
s (3 T RS AR CT A S KA R G i
W7 OH B TRIM46 J& T TRIM %, i
TRIM & F 57 2 1 i 03 76 20 B J5) 300 A e i 1 4
Ak AR LK B 1 T 38 0 24 45 ol B vp 24045 T AR
o eI TRIMA6 5 HADZ R WL 51 5 =K
JEE R 5T Z 18] Y FL 5, 46 T TRIM46 1 fie i i 50
Ji& % TRIM46 4 19 A K B A58 J7 [n] - Be i 47
THIHATE,

1 TRIM Ri&EEK C-1 KKk

A= (tripartite motif, TRIM) & [ i %
IR Z 324 B & IE 80 4>, ¥ B 41 i Ji 19 9
P ML T 3 AL B B G I B S 2 R A )2
A, TRIM K% (X 4 RBCC &) WA &H
RING 545 #4 4% ( RING-finger domain ) , Xl ifij 7] LAfE
Iz F E3 EE R EYIRE, BT RING 54514 5%
S TRIM IR & A — A8 AR 455 45
#4518, ( B-boxes domain ) F1% [ 12 & 45 ¥4 3, ( coiled
coil domain) , VA K& 7419 C-Ui 25 #a3ak

TRIM Z 158 PR -3 &% #8114 22 53 ] 43
11 AN FIE(C-1~C-XI) , TRIM46 J& T C-1 .5
J%&,C-1 W5 5 AL 4% 6 A~ i i MID 1( TRIM 18) |
MID2 ( TRIM 1) , TRIM9, TNL ( TRIM67 ) , TRIM36
(HAPRIN) F TRIFIC ( TRIM46) ., 3 1 BZ5 0T
TXEEIL A Y D RE B AH CPNRE . C-1 52 I B Sk ]
AMLEH —1 RBCC Z5#93k, 105 P4~ B-boxes , it
fU3E C A% COS box, Fibronectin Type III motif £l
SPRY/B30. 2 #E 45 # I, X 28 5L X ST L4y oy 3
ZH . MIDI 1 MID2 [] P51 5 3k 76% , {H 2 F1H A A,
BURIJEMEAR T 25% ; TRIM9 5 TNL S5 R AR, 7] J5
PE B 35 65%; 1 HAPRIN ( TRIM36 ) 5 TRIFIC
(TRIM46) S5 4230, [l =ik 43%

2  TRIM46 £ E#iA

2.1 TRIM46 E B LHIFAThRE

TRIM46 F& F A T AN 4L 4K 1q21, X Ap 4 N
GENEY , 4t & % 47— N K i) RING finger
ZEFIE P B-box motif ,.—™ coiled-coil region ,—>
COS box, — > FN3 H1 38 %L i 1) — 1> B30.2 4514

B TRIM46 2 e — T R B = E &Y
(tripartite motif, TRIM ) Z & 11, TRIM46 & &H
759 NEFHEFR, 4> TR YN 83x10°, TRIM46 &5 A
RING 8454435 ( RING-finger domain) , R A BE EL 7%
E3 1z R-E M D) Ag. D\ 9045 # - fi,
TRIM46 ff L5 TUBB3 #& 1 LA & TUBA4A & [1 & 4
HHEAER, KRZECTRIM FH A N 563 C 5 iy
WYTE RING BHESSH , — DB B-box Z5F Al —
IR LS H4 3 coiled-coil ,CC) , XHEFR A RBCC
SERER, & 1 i, TRIM46 &4 RBCC 2544, 7k
YLy COS-1 4iiffl I, v SRS a5 L i, 1-166 &
F X e 5 T HLAE 1 28 0 30T i il 5 14) S 67, 411-429
A XEPOE THSHEES G E N,
2.2 TRIM46 HI%%

N 1 E s 22 (human protein atls, HPA)
H RNA-seq B4 @ 7%, TRIM46 75 76 5 I . b
S0 e =37/ [ S NN = = 3
Uz Ak Hod i RN 55k A Bl AR Gk 2 v R ik
5 H o TRIM46 7645 i IX 3547 3Rk o i B2 2% |
NIRRT RIS T E DA T SRR
Fik, Feli R A XD TRIM46 78 1 52 41
ST UL A28 A0 6 TS S AN R | A AN I A A
e JUL PR 200 e T 5 200 R I Y R 4 928 41 i 45 2 b
AU e 238, L b b 28 40 i A 5 2 R R B A
YR A 2, TE4 P AN A, A bl 2o hE 40 i 9
il SH-SYSY ™ TRIM46 Ry E ik m, HME &
A S IIE R IE B, J& TRIMA6 160 28 70 i il 58 B
1 B (axon initial segment, AIS) 4583k

3 TRIM46 et 5H#H X &KR

3.1 TRIM46 5phig

124, TRIM46 55 g Al e plF o8 7, AR
RE FE, NFVNE B TRIMA6 K& K 2 48 75 T it g
AU SRR MUCT W I, FE AR 1 S @RI 3
SYL R b AN HERAE Sy R — A JE R A A —
4, 2015 4F[FE AN 38 & BT A8 OIS bR b
ASFN 40 B R AE P 6 35 MUCT-TRIM46-KRTCAP2
AR A RNAOT T A =1 83 B0 2 4 280 v A 00 A 3]
ZHCA RNA, UL, 598 i 3 DR 4 S B 2 B vh B
MUC1/TRIM46 [ SNP {3 5 152070803 5 & & 4
AR ZIIME"Y  ThRERFSE 71, 2016 4F Zhang
AL HSE T TRIMA6 J2/INEL mir-1894-3p fHE SE A |
I TRIM46 % i R 41 i) 2L I 98 240 B 1) 34 5 A
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. BlJS 2017 E XA ENBFsRIE ™ TRIM46 i T TRIM46 5 TRIM36 J¥4I m ML, )5 &S5 T4
LA SH2 4544 45k 1% 2 FR W FR W 1 (Sre homology 2 MUFENE] FOZHR | $275 TRIM46 3 Al fi 8 3 5 20 i
(SH2) -containing tyrosine phosphatase 1, SHP1) 3 ANIE ST HAE £ F R 20 B O B B AN AR RS . B Y
ik, fE i HCT116 25 & 1 s 40 i () 35 5 Fn iR 28, BF9E4R/R 1 TRIM46 i i {2 i PPARa 72 R ALK
2019 4F I WFFOK FAM72B  GNE 11 TRIM46 3 JE[H i NF-kB {5530 16 S 55 R 98 40 i A7 3% AL T4
PR BTSN BTG SR Rk 228 ™ 0 e WAL

R 1 TRIM C-1 V.55 1 53 5 DK 2 A B AR SN Y LA
Table 1 Gene function and related disorders of TRIM C-I subfamily members

FEA ilE4 Yk AHSCBERG E DN
Genes Aliases Function Related disorder References
B2 e () B IS 5 S R AL Bl G T i A S R R & 0T
iT#%,

1 TG HRIE [1,4-9]

TRIM46  TRIFIC,GeneY  Efficient cargo delivery and trafficking in axons, proper axon
Not yet reported

specification, the establishment of neuronal polarity and proper

neuronal migration.

ok w R, X &
e 2 2 A "
TRIMI MID2 S RE A, i 101 [ 10-14]

May play a role in microtubule stabilization. Mental retardation,  X-

z 4 linked 101 (MRX101)
E3 2 R E BN ; 7 REAE I 2R IR AT VB b 5 25 A 5 i
AR REAR Y AR G, 1 SNAP25 2 5 SNARE & 4 4
BT ST 15 5 /N TEL I JRL 9 53

E3 ubiquitin-protein ligase. May play a role in regulation of  FHif

TRIM9 RNFO1 [15-19]

neuronal functions and may also participate in the formation or  Dementia
breakdown of abnormal inclusions in neurodegenerative disorders.

May act as a regulator of synaptic vesicle exocytosis by controlling

the availability of SNAP25 for the SNARE complex formation.

FUIE IGBP1 B AT E3 2 R R g 1k, ek Az R AL, &

B PP2A £ I BEFRR BB A AL T Sy 2 PR P I R I 22 R AL

[ S el S | K= EP S A [ G i o

Has E3 ubiquitin ligase activity towards IGBP1, promoting its  Opitz-GBBB Zi &1

TRIM18 MID1 monoubiquitylation, which results in deprotection of the catalytic ~ Opitz GBBB syndrome [11,20-23]

subunit of protein phosphatase PP2A, and its subsequent

degradation by polyubiquitination. Midline 1, transcriptional

regulator, is associated with microtubules and influences

microtubule dynamics.

E3 {2 38 1% He WS A S S0 1 2 B AR B R A
S YL RSy B RN I R 1 L L TT RS G IR S R A
32K

TRIM36 RNF98 E3 ubiquitin-protein ligase TRIM36 mediates ubiquitination and

proteasomal degradation of substrate proteins. Involved in

JCAKAE

15,16,24-26
Anencephaly (ANPH) [15,16, ]

chromosome segregation and cell cycle regulation. May play a role

in the acrosome reaction and fertilization.

ORI BRI, L6

% LR
TRIM67 TNL None Specific language [14,19,27-29]
impairment , premature
rupture of the membranes.
COS FN3 B30.1/SPRY
33-59 172-231 222-263 322-400  370-427 429-528  526-747
RING B-box  B-box Coiled-coil
— —_—— —
RBCC

1 TRIM46 & &5 B R

Figure 1 Schematic representation of overall domain architecture of human TRIM46 protein



102 P R PR A 2R A5 2022 4E 2 A4 32 %45 2 1 Chin J Comp Med, February 2022, Vol. 32, No. 2

3.2 TRIM46 5#H2Z TR

4R B (axon initial segment, AIS) 7E #1220
WM I SR FLA 51 & | DA B 453 43 0 o 9 9
EHEIAEH . BFFEIESE, TRIM4A6 5 5 58 o T3 i
S HE ALS G5 R YERE VL K 1 28 TOMME B A il
k¥R T EEIGEN ) TRIMA6 Al S A7 e
FAE AT éﬁ%ﬁiiﬁﬁﬂ%‘ﬁ%&ﬁﬁmd&mﬁﬁﬂ
G TR AR 7 T T Bk B A 4 TR T 28T
o N A 02 L R R BB, TRIM46 # 4 fil
K, B 32 1, O A i i i 28 S R
107 HAE HETET TRIM46 25 175 i 22 41 41
S 5wz ou i it B A HLE R ARG, BFIT AR A,
B EL 0 B & TRIM46 21 23 %l 2 i 4 B i i ol

Neuron

b, Yo B Ak 5 J7 ), W] BE 2 38 i KIF3/KAP3/
TRIM46 Eifa‘:iﬂ*ﬁ MARK2 {555 % il 58 &2 o B ik A7
WS AU anpE 2 fiis  TRIM46 5 ATS HE
%Eﬁké} 480AnkG Fll NF-186 ZEWpAI/EH , 2 554
R N 28 Te A
3.3 TRIM46 5EX K IE
TRIM FE5 e KA REtHSE  TRIM46 7] £

AT REAE G 8 20 1 V8 Y 7 Ty e B B A, 3
IR 20 56 566 43 BT (s, TRIM46 Y B 1 R £ 5tk
(SNP) 51l R AR Mk BE AR T R R ML AE 5
— P 2% Y DG T RAE IR KA DG, — 00 N I F 5
B, TRIM46 HJ P A~ SNP 1 A% rs4971101 #0
rs2070803 59 K f4 B M 2 WD A 560 R T

41 i
Cell body

A

Growth cone

//;/é/}% S

///// % // S
///////////////////

Al S

e

&

& Microtubule

HiEE 1 GAnkyrinG
P22 KR 1186 NF-186
®  =@srEL46 TRIMAG

¥ :480AnkG @13 EBs 8 4SS A 5
G TSRS, =B oA e s

- B G Microtubule minus-end

+ & 1% Microtubule plus-end

5 I, 480AnkG 5 I B, A FIF TRIM46 %
SE SR AL, T SR E AT . TRIM46 455 1% ﬁé“u?%l

5 NF-186 iz i 31 58 , 480AnkG 45 NF-186 7E AIS (W& .

B 2 TRIM46 Z5ix

Uit 5% A T LR

Note. 480AnkG recruited Tubulin into the plasma membrane via EBs protein. 480AnkG induced

microtubule bundle, which was favorable for TRIM46 binding to microtubule lattice, and the binding

promoted microtubule fascicles and stable parallel microtubule bundles formation. Microtubule-associated

protein TRIM46 also guide Neurofascin-186 trafficking to the proximal axon and 480AnkG controls the

retention of NF-186 in AIS.

Figure 2 TRIM46 participates in microtubule organization in the proximal axons
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JRURR) 38 A R 2R SR A 2k 35 PR 6 W 5t 0 ) sl T
P XSS R PR M ) ) SR XEAR B B ( Clostridium
difficile toxin B) 5 & 18 R4E S BUE TS, " A] LA
B, o aE & B, TRIM46 1 AE R — 4~ 0 %
FEVEATH - PAEORAMER B 5 % B(TedB) 51012
P e, HARHLEIE TRIM46 &5 DUSPI 12 &
1k, TRIM46 m Ik ik M i TedB 755 1Y MAPKs 5
NF-kB 15 5 3% F1 4 5E I F 1L-18 Fl TNF-o 197
Az 2, TRIM46 i 3k MR i R AE
3.4 TRIM46 5&E|IMIELEEE

Bl B 988 25 & 4iE ( paraneoplastic neurological
syndromes , PNS) , J&— it 5 il 7= W) AH 5 1) 53 % 1)
YaRE SR, WA R A 2 AR | P92 WA R i I A 22 AR
SR A5 AU IV 9 I PRE R B, PNS 5 A I 7 2k
B IS AFTES P DU 20 HUIAR , 17X e i 1A 1)
Rl 2 PNS 12 W0 i 34808 7e s i A T2, i
VTR & B, TRIM46 HUik n] 76 £ Fl il 2 45 4
AE R I 2, H 5 /N 4 B ff 9% ( small-cell lung
carcinoma, SCLC ) A &' TRIM46 %§ 5 % i T
AIS, i HA AIS 153 8 I BUARTE PNS B HoAth b 22
PR e A RIE, i AIS 55— AL 11 NF186
ORI LA A #2805 A8 vh A 5]

4 MRBRE

TRIM 54 FHEA 3 FhS A SE F ek . Ede b
FJ(RING finger) | B-box F1 [ #2 i€ ( coiled coil ) ,
B-box J2: 5 |2 R AE S B DI BELE 438, RBCC 454435,
WET SHMAEMRBE RS, CC gitgildke T
B A & EAE MR RARAIE K, TRIM
EHBEN B3 B 57 R R, BBz £
FRFE LS L, IR TE R 2R JE T
HIIRem 2Rk,

TRIM46 55 G oAt 3 250X, 5 40 B 2R A 56
S 5EHRNEE , WS 5EAMZ Z10, S
M RGPPSR NGB E BT R,
[FlfS, TRIM46 H i IF5E K2 R A siRNA R
ik, BRGNP D RE B S 8 R AL,
Bl = DR g ok sh A sl i R DR i Bk sh sy | LA I
I SRR Y 8 () S REARAS B 5 Th e Bk B 4 1
THEIERFRBISE, H L, TRIM46 K3 1 BF5E 7] fig
SR 3 K710 A RGN E RGN LA
i Rt o T AL L B 220G T TRIMA6 A A g
ICHIECE BUFARCRIATIE . MEARTFBL L E, 1 H

ST IL A J B R A1) 2 TRIMA6 1 3638 5 3% w5 5
YRR T 4 JT i TRIMAG Fr I REwFoE, LA M 595
RSB FHLHIFE .
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