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The research advances of transcription factor EB in the regulation of lipid metabolism
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[ABSTRACT] Transcription factor EB (TFEB), which belongs to the microphthalmia/transcription factor E ( MiTF/
TFE) family, is mainly functioned as regulator involved in regulating lysosomal function and autophagy. It plays an im-
portant role in lipid metabolism via modulating lysosomal lipid degradation, mitochondrial 3-oxidation of fatty acid, and in-
tracellular cholesterol efflux. TFEB inhibits the development of metabolic associated fatty liver disease (MAFLD) and o-
besity by regulating the autophagy and the expression of lipid metabolism-related genes.  Additionally, it prevents the for-
mation of foam cell from macrophages and vascular smooth muscle cells by restraining lipid accumulation, thereby attenua-
ting the progression of atherosclerosis.  TFEB promotes lipophagy to relieve lipid accumulation and lipid accumulation-in-
duced insulin resistance, and B-cell failure, deferring diabetes-related lipid metabolic disorders.  In summary, TFEB
plays a key role in lipid metabolism and associated lipid disorder diseases, and serves as a potential clinical target to correct
lipid dysmetabolism in vivo.
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Figure 1. The linear sequence and functional domains of TFEB protein



380

ISSN 1007-3949 Chin J Arterioscler, Vol. 33, No. 5,2025

2 TFEB AR5 BB ALH

TFEB JAFENRT G ML E 2 10 ] 1 9 il
PRINIR TR ARIDTIR B ST LA P JE [8 52 ) 3t 114
X SRR AAEVERT (18] 2) o TEVUR B A N
RS T AIIE G A W/ MA L NG, J5 5 v B AR &
TR VA, T AR T BI K A A it 5 i T TR ( free
fatty acid, FFA ) FIH I, B ™A 950~ Mok R &
IS AR A A RE B, S R RIS AR TFEB
TEPUARIRAS T Hy 40 ML B 2 A%, 1 i wic i e v i
P WA OCHE N AR L, FEPIE R S mc bR
AHIEHEH 7 (autophagy-related gene 7,ATG7) ( FF4HIfr
F EIISEHEE ) B9 MAFLD /B, BV 963 TREB 7
RREREART AR BT 7 i, UL TFEB AR B
FEWEEEN S TFEB A AT LAE 45 W5 P
TIRRBUE, AN P 2 2205 B AR G R Y R ok
PEATIRBURE(F12) o Settembre 55 RBUAEY LY
UMM i 215 TFEB W82 bR S AL (A
FEMIEE 52K v FEIE ) 1o (peroxisome proliferator-
activated receptor gamma coactivator-1lo, PGC-1a ) Sz F
WL A2 M B A BRI SO S AR o (perox-
isome proliferator-activated receptor alpha, PPARa) 3
Ik, BETS SR R g 107 R SE A 6 TR 3 DA R
BTG G AR R 1 T (B 2) .

RITIR B AALTR I IRl fE b — 1 R AR
5T W] TFEB 25 FFA 7E KA IR TR B &

PREEPR Y 2 3k, AN TR S R Sl B A B R B RS il 1
(carnitine palmitoyl transferase 1,Cptl) A#& O-Z it
% W ( carnitine O-acetyltransferase, Crat ) | 1< 4% Fll
FEEENR LB A B2 (long and short chain acyl-
coA dehydrogenase , Acadl/ Acad ) it 48 £k 0 it 241 ffd
{6, % P450 ( cytochrome P450, CYP450) "> Zhao
SR BUNIE # AN P LR TFEB (835 E R AR
U7 A= s PR [ P 5 TR 45 B B e (sterol regula-
tory element-binding protein 1c¢, SREBP1c) PAfE
4, T PPARa PPARy Fl Cptl ZEi53MHINE T
PRI B AL, #2718 TFEB ] LUE #E R iR B 41k,
Mansueto %5 % B TFEB #3155 /1N B 8 L 2T 4k 1y
B 3 ZRARBTREL L 1 A0 40 A Ak, AT (2 S LA
B TR AL B RE

bR iR e 4h, TFEB 438 3o /i 5 i Py AH [
TR AR . Li 2O UEBIZE N THP-1 S
A0M TR TREB T = BRI 1 45 & & s ik
A1 ( ATP binding cassette transporter Al , ABCA1) 3
K BARIRANIL , ABCAT 11 5 5 e iz 2 11 e AH [
W42 2 A, Rt TFEB 76 3815 IR [ B iz 14k vh
ESCHEAEI (1 2) . Robichaud %517 7E #5714 1)
K% & Bg % 11 (aggregated low density lipoprotein,
agL.DL) /]~ A58 1 0 240 i H ik 552, TFEB. S JH T i
FEPR R AN U A S A (UV radiation resistance-
associated gene, UVRAG) FISEH v [ H 1 (mu-
colipin-1,Mcoln1 ) i KR AR BE vk 21> H &1 B A MR

%%
A
LC3-1 Lea|l— \ 8”29
Z Lo
— %%
ATG7 e 7:( )
\ ATG16 %ophagosome autophagic lysosome %(c)’%
> ATG12 ATGS FFA %=7%
[ ATG12 glycerine o< :)%
| . [}
\ %=
a9
TFEB d<— mTORCY 3--2
. active " inactive 8<%
Lipophagy I 2<%
3<2¢
8529 Extracellular fluid
09
8<>0
J 3=%
Nucleus <>
PPARa/y g<z¢
X o=
5 on @ Cholesterol 3: . 4
B -oxidatio 2<%
TCA Oy
/ Cpti al >g
Acyl:CoA  Crat Fatty Acyl-CoA Cholesterol effiux > AABCAT
L £
Fatty Acyl carnitine a’f ;o‘
) : FFA g
Mitochondrion Cytoplasm &=, Cell membrane

[ 2. TFEB 4=k M A5 B A58 1E LS

autophagosome ; 1 /M ;autophagic lysosome ; ] W v it A ; glycerine ; Hih sfatty Acyl-CoA; g Bk it A ;fatty acylcamitine ; EEMWM;Acyl—COA;
LR A TCA . =RRIEM ( tricarboxylic acid cycle) ;extracellular fluid ; 2 i AN ;cytoplasm ; 2 it ;nucleus ;: 4l 1A% ; mitochondrion ; LR

Figure 2. Regulatory mechanism of TFEB in intracorporal lipid metabolism
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Table 1. Effects of TFEB expression on lipid disorder and related pathophysiology
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TFEB [l 554 Y > T AR | o AR
FIIE R SR PEST A T FFRETC.TG | M3 TG FFA |
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