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Yy, A BERENH ILE LA 1R TR AR
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BT, HEFERIRER AR, WERIRR IR s
FE SR, SRR S 2R AR SR AR T i B A
B WOCHERRT, Zekidk A g SRR G
BT DA LR R B i 5 TR, SEPAE R I
B DIRE RS R 5 o i i S R, AR
FRa g is i R fr e (B 1),

1.1 ZRREME R

LRLR A W5 I 2R AR JE [ (mtDNA) Al
A (nDNA) L[] o A A 56 )
BTG 2 AR S 06 R 1 (peroxisome proliferator
activated receptor gamma coactivator 1 alpha,
PGCla) JEZRARA Y& U 32205 5, it
cAMP W ICF4E & 8 AR HUR 81, SR
1ok R S A S I A SR . TR PGCla
ZEVAETE Y RN S LT i W= P LS e
(nuclear respiratory factor 1, NRF1) FIAZ P K-
2 (nuclear respiratory factor 2, NRF2), NRF1 £l
TFAM 3t [7] 7 7 mtDNA 19 & il f1 5% 5%, Bl )5
TFAM i iof 3 il mtDNA 9 % ik | 4 16 % iR 1k
(oxidative phosphorylation, OXPHOS) #1 4 Jfd P
ATP E i i SRR =D A R, A Fe
SLryRe bR, DA AE AR [ A RS TR Y

%?;k '”o

1.2 Zhifkzshhz

GRS = BB S A IEES . AW R A3 24 R
[FSE A R £ /7 E5 % AL N D K o A N R T
it R R K3 ) B R KRR — IR S 1
(guanosine triphosphate, GTP) [/ F52 L ¥, £
BLRRIS I SR LG TN 2R R fl & 25
1 (Mitofusin, Mfn) Mfnl/2 {7 T PR b AL pf
2 MM CHE A 1 (optic atrophy 1, OPA1)., GTP
KIS T Min F 5 A0k, SRBIZRAARS XS 122 4
T fi 2R T BRI W R R 5 5 U5 — R AR Aok k
SMIERRE . OPAL i P Fh & 1 B (ATP HOM Y
YmelL1 Al Omal) 45 H 2 i R s A (L-
OPA1FIS-OPAL), S SLbIAN BRI FERS

S AN 2 N [ S A% N I N R S 7 AN
HME S, HAZ O R F B E S s A
[ 1 (dynamin-related protein 1, DRP1). Zfi{fzd
28K 7 (mitochondrial fission factor, MFF) 14k
FLAR LA 1 1 (mitochondrial fission protein 1,
FIS1) & "o Y32 2R i Rs, andi e m s
BRI L IETEER AR N, Rk ek
A5 FF, DRP1 # MEF F1 FIS1 54 51| 28 b 1A (1) 41 it
b, TEZR ARSI - Z R AT BB A, i K
GTPfighE, SURBERIAE DI W AP 32k
LA AR e S A I il RNy A B asi
Y G R AT I RE Sy, AN TI4ESRR
LARTASTIIRE . ERrEb RS )24 VA7 B
THRRAE R FCIRAS T PR R B bR A 7, ke
wOAC, AR YIREIE R .
1.3 ZRiEERKE

SRR IS 201 SO0 FEE A, (L 141K
15T GRS N Aty HADZ R A TR 1 =2 i 4
MUAZIE R gt Bl e as BN BRI 17 P
J 18 S G L2 e 240 B g -5 A4 e [ 1 5 %8 2 2
S YR N A R IR e SO IAS 5 G SR s AL NG
it R — RANVE AR, FEM AR
S1AL4E ATP M B (B 1 4TS S B 7 7
KERIF LN Hor L TEORLAR L 5T (1) ATP A6 Y 2
F /i Lon #5 F [ 1 (Lon protease 1, LONP1) A
ClpXP#E M, TMHEMATTE . fRir&miEn
J e, B R HMERR S| R b IR D e AL M AN i
P EAEITESRM B HF FEA PR RN (heat
shock protein) 60/10 & &AM Hsp70 KIEHE M, B
M5 T EARETE, JFTLUE 24 8 5
RS 2, XS A BT EME N, TR LokL
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AR W — PR A g, R Thhe
P EUE Z RN BARRTES B NI TR, FESRE
Tt BA R AR . SRR A A AH DG
B F B AR 2 BRI R R AR R ARG
i

PINK 1/Parkin i 2 H AT S ) 12 B2 /AR
WA, MERRSZHL, BRI, BERREG
sk & A AR Y 5 S 0 e B 1 (PTEN
induced putative kinase 1, PINK1) i #p i 2 =
AV T FR SR A LR AR S S DA TS 25 PINK L B fiff 0
20 SRR PINK I &4 ABERR L, 22
65 (Ser65) LMz KW A BRI, MIMTHHZEH
GARE 2, B3z RE M EHE (Parkinson
protein 2, E3 ubiquitin protein ligase, Parkin). £k
KA T i Parkin $% PINK 1 BERR LG, Iz &L
GRARSMEEE 1 ™, At LC3 ek B Ak

LN ES A% NI 7 S5 A NS 12 o

A1z RUHE AU T LR R R A2
Rk, MR HARBLE S ShZORiR F s filan,
ZARS SRR [, — SR B 2 AR 1 a0
FUNI4 45 f3 3 1 & & 1 1 (FUNI4 domain
containing protein 1, FUNDC1) . Bcl2/#%# E1B
19kD #H H 1 JH 1 3 (BCL2/adenovirus E1B 19
kDa interacting protein 3, BNIP3) 71 NIP3 £ 45 H
X (NIP3-like protein X, NIX) %, AL E#51
I A 15553 (microtubule-associated protein
1 light chain 3, LC3) 454, W28l i Zoki{A s n]
F W AR EA TR A 2 ok S A7 PR 1 ZE IR
BRI R RN AR T RS, DTS B4k
PR WS, ZObidk B WA B TI5 bR 8o (4]
YR B 2L AR, AN | R R T sl R R
iE SN o A AR SRR BRI 4, b
& A WETEAERF AN MR S LN, | A UE A A A7 AR T
Ty fea W R HE SCBAEH -

Fig. 1 Schematic diagram mitochondrial quality control system
Bl ZhEREERFNRGENTER
PGCla: 1% b YIBEHAIG S WIS Z 1A v Flii% N F1-0. (peroxisome proliferator-activated receptor gamma coactivator 1-alpha); OPA1: fff
24 E 1 1 (optic atrophy 1) ; DRP1: 1 1M K&HE 1 1 (dynamin-related protein 1) ; TFAM: 2R Fi1A&%: 5% [ F A (mitochondrial
transcription factor A) ; LONP1: LonZE [/} 1 (Lon protease 1); ClpP: £k % K B I [ Bl % 56 5% K i 25 1 /K f#2 IV 2 (caseinolytic
mitochondrial matrix peptidase proteolytic subunit) ; mtDNA: £k /ADNA (mitochondrial DNA); LC3: U AHIEHE H 158443 (microtubule-

associated protein 1 light chain 3 )
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2.1 ZREREESEERHRIER

SORn A BT ) ) DGR AR S I LA R A
JKAF- o OXPHOS JE A B CHER Y, Bl
T S BT RN RE R R B R, E
WATP, BF9E A BE, 78 05 D5 20 A v o %58
PGClo fig % fie #E 40 i (0 R ¢ A 1k B I % 4
(cytochrome ¢ oxidase subunit 4, Cox4) FI4fJE {4
ZE c A LG FE 2 (cytochrome ¢ oxidase subunit 2,
Cox2) mRNA A 7. HH ML RER Drpl 23k
TRERLAR S A LA SR TR 5 s A e s 2
1fif ClpP 2 B 300G S B R AR 2 5 W RN 1L 1 32
P, wE RS R A M (acute myeloid
leukemia, AML) 4t Jifd 5 W 0 TJg g 3% 2K fii o > .
o JULZH AR S P R Lomp 15 B A AA T 0 i i 5
GO RRERE T E NRE, I HLAH i A
R 2 B IO D 5 R DGR IR B T4 Opad 2
HOESS =2 Sy A NS NS = TN 7N eps e
S L 1) AR IR W 8 T AT B FE NS AR
2R 2 IR R R P Pink ] 2 5 BRI B HL A7 [ AR
I E i OXPHOS ik 2,

[ B R A A . AR TURTER (1 B G i 32
W, FEORIE TS pAIML, Zekifhzh)2e g
SRR R A 500 >, TEBANMITT, mtDNAFIZ
A I 1 Ty i Ay i 2 1 R0 TR 1) TR 5 2R G A T
7 s i Min 1 A M2 DU AT 2L 3E 3 175 mtDNA
FEEERRS, = Minl FlMfn2 2 550"
L 114 7] 25 AN T 52 R 2 SR P TR £ 3R 4 A U
/b B8 LA R ) KT b R TR B FR AT E A
HHPES B (protein kinase B, AKT) o & [
A (protein kinase A, PKA) E[ 452 1L AMP i
1 & W o 7L (AMP-activated protein kinase
alpha, AMPKa) ) S496 13 sk | L kil 7L,
T T B ARAR B 2 2 5 RE M R R 7,
PP 2R A Wb . [RIET BNIP3 ik fy 3 fin il mr A
Vo LRI FILR R B O S BUR S R 5 516
T2 Y. PGCla TR B8 L4 i 45 4 e iz
4 (glucose transporter type 4, GLUT4) )3
K, DN 5 ) e W %) 2 s (0 IR PR o 27

HHIG AT DL, Gk ot 45 il S A =z [ A 7E
WY R, — I, SOk PR il AR 2 b Y S
B FER AR B2 OXPHOS Uifg, #Em
SO AT S5 —Jha, HOCHEE A A B
FEVPE AR O . R AR 2R W, RS
FKV LT BRIE 554 S [ PR LR A )

e, TR 220 ST . (EA T AR, AFA
SIS AR ot i 42 TSP R AL A7
SR, XA BRI SR AR B R R A
Al

22 ZhEREEHEREAEHPRER

PGCloAENR A b [FI A HA SCHE R I 1 VR
PGClo T DI A 177 R 48014 14 IR 328 1k A i ) T
%W 1 (carnitine palmitoyltransferase 1, CPT1)
(0% i AT R SRR AR TR 1Y) B 484k, I HLaT LA
PTG PPAR %) 26 35 AT A2 2 i 7 1R i 45 B . 1
FAM AR ) PGClo it iF X 321K o (liver
X receptor alpha, LXRa) AP B N5 5 R A i
(fatty acid synthase, FAS) J& 3T #1484 il FAS 76 P
R gL AR A

OPA 1 I PR 234 F5 A (i 107 4 B 1) B 48 1E
P OPAT 1 [ A A €2 15 410 AR LL T8 G s 4
M, FCERAE R SR R AR 2 25% Y, I AR
i 1K 158 5 ) 8% 05 52 K v (peroxisome proliferator-
activated receptor gamma, PPARy) K3 sh 7 % 4%
B SRl 3T3-L 1 5% C3H/10T1/2 41 43 Ay i i 4
WiJ5, WiEEH Opal . Pgelf ) mRNAKF-FhE 40,
WA, Rt RV, BB R Drpl 240
JUL PR 248 LT g T e 1 S A R 2 T L, ek A
Bl ARG AL IR 9 A R ) SR R -

5 RN SRR T o i = R A i 1 [ S ica s
LR F G- . Parkin i i %F 43 {67 36 (cluster
of differentiation 36, CD36) #17iZ KILBEM, &
HE RE VER IO O A A BT, DTS fin
JE 75 BB LA s e 3 55 4 S PR A Qs . R D 2
Ji rh REAR Bnip3 S EUIRWITR B A A AH G B b 14T
PR ERG I, I DRI R ACHUR =1t H i i A7
W

YRR S /K S EE ClpXP A -t e 1A
TR AU . AR Bos, ERE AP
(caseinolytic protease P, ClpP) SRAIEM T, A
WA B e e A I S MR LR IR P R R, 3L
CPT2 MfUEEPE T, DI REARIPIE . B # L =
LR I A0 A D7 R AR Ak % 8 ) — It 5
2% WH 410 1 % 25 (M B X (caseinolytic protease X,
ClpX) BRIk ¥ A 40 &2 G2 (human
epatocellular carcinoma cell line G2, HepG2) Fl1A
2 2o I v B 2R A B D AN 4 T B Ak T
g

Zr BTk, 2ok o 24 NG S 55
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BEE, F: SAEREEHERERE RN RR PR ER -5-

RIS HERS . oI Rl i Om IR R e fh A2,
I SR S AR TR AR BB ORI 5 18, Aok A B
P AR E 4RI RE A GRS T R i
ATl AR o K LERIEFEABUITER T FHATRIRAC
AL A BRAR , o T AR A BT Tk
PRt T B R

3 GpfFREEHEREIERRPRER

AR RE PR G 5 AR KRG YRR i I . T2DM
FEREA O, RERES RIS, FEEZR A
SRS KA, MRS S Zok R A AL RE T A
Jo i s o A OB A O Y FEAS [ A0 B o A 4
R ZR A BT A il DG B AR 1 i R B R W3R 1
3.1 FEEBMEAE AT

fF 58 % B 7E NAFLD #5 # /1 Pgela, Nifl,
Tfam mRNA K85 A K53 i, [RBF mtDNA )52
Tl RN SEERRAIG 505 ROR 2R A A 1B B B
NAFLD [HIfFEE VI X R . RS RRZ P,
Sl SRR A ) B AR R AR LIRS e

55 3E B, /& NAFLD f AU i ClpP %35 F
A5 IR LA RS M R SR Clpp IS 2352 1 i
5 FR U AR A AR I . (L ClpP B 4 Bk
23] 3 1 15 b AMPK S fiE ¢ GLUT4 54 4 2] 5 ik
4t i ) 255 W R IO DA T 348 5 4 B VAR A AR
T3 A — T 5% 2 B FF W 25 4P R B Clpp I o i 4
HIREIFE IR TER 5 5,

2 R R B AT DA E 2Rk A ATP & iBI0K
DIV EFRY R, MR, RkiAsy2in] LI hnE 3R
Yy AT REHCR r ZRR R LA, FBOT IR
JIED ATP & AL REAR . BP9 &3, NAFLD &
JH 240 Jf b BRI 25 8 B S, RIS Zh AR i
N = B R S S = SN R 10 R N ¢ 2
NAFLD & A, JFFHEAL 209 02 43 24 & 1 DRP1 .
FIS1 ik F, Mifemi & & OPAL, M2 ik T
K, FBHLERIIAR D) 1247 NAFLD M JE v % 14 o 52
YR 557 DRP1 MIMFF 47 S 2k i B Befb 23
TR R g 5 2R BT . BR PRI 5 B8, JFIE 24
PERESR M /N BUE = R IR B IR R vh e B ™
1 PN 5 0 35N T N EE NAFLD ', 1 Drp 1 it
Béa o | P o P S 38, IR0 T 2T 4 4 i A K TR T
21 (fibroblast growth factor 21, FGF21) 7EEH
FRI5, PR AR ke, HEm RN
PUAE L A0 PT AR PR % i) F2 A 17 Hernandez-Alvarez

At Lo S 3 INERUTFIE M2 10 5t 26 ] S350 g 19k 22 52
N A E R RENE s 2117 e g RN}
SN, e NAFLD B9 &4 .

W55 220, 75 NAFLD /N BUBI L v 4 4 10
Wb, FERBRIRE TS T A NAFLD /MBI 2k
BAR [ WEFR 5 4 LC3BIL, Parkin, FUNDC1 #il
BNIP3 7K EFEAK, [RIBTES S 1K 1 (sequestosome
1, SQSTMI, X 4 p62) % /K F ',
Yamada % ') & #{ NAFLD /) Bl 7 p62. 72 & fll
Kelch # ECH #H X #& 1 1 (Kelch-like ECH-
associated protein 1, Keapl) HREEFELRIAT, I
HH 40 OPAT [ e A 1 ZkidR iy K/, mTLA
TR B g R, SRS, RIS Eie
Akt2 Fl AMPKa2 17N A] G 12 24 KF Parkin /13 11
LA [ W FRE JEA IEC A  A T | RES  FE J A
JERg A = DUBRIE Y 811 3 (Sirtuin 3, Sirt3)
TF 22 35 ] 38 o {2 #F BNIP3 7 194 ki A [ s {4
JHF 400 B f A2 2R AR PR T 1 R L 2ROk AR E W A
NAFLD 2 A 15 19, YR A 4R K/ vl fig 2
NAFLD WIS FEIRIT ik

A LRI UL, NAFLD ()% A 5 2R R T RE i
OIS, BRI FEAT A AR T O B[R] U i
A PN e il LI P iy e sy e E R N
AT S 0T LA L 24 43 B 00T, FERTAS [
PR B bR R S O s B ARk, A
NAFLD Hi6Y7 S AL ES A
3.2 28ERSS (T2DM)

B 4 JfL LE 5 BRI A3 B 8 I ZE R ATLAA ] 4 AR
Ae M EE LIRS, 1 T2DM H 3% rp (i 52 J2 B0 g 7
2 AR 0 95 P Ji I 2R W 2 5t (Glucose stimulated
insulin secretion, GSIS) 57, H i 2k A o B2 34 1kl
Z: YIRS B A e B R A AR AS . ERE R
B, B ANMIEE SR B BR Paclo /)N BUBE &5 25 5030
WD ST B A B Tham 23 B mtDNA i
SN 7 N R TR N T i e =]
e BEAL PR 25 NE IR (free fatty acid, FFA) il
P B A0S DRP1 2 1383k B, I ELAR E o Fn
FFA 75309 BAML I T, i Drpl W7 LUK 11 B 4
Mk A T T AR, R B AR Y Opal B
SR AL EE S A TV BRI M 1T A
AT 520 GSIS I & A= g i . Schultz %5 ) #f
SEFRWL, 7E B AN R Fisl TR LA R AR
A, AR T A 2 A ) B M

SRR AR ] R R B AN M AE B A BT AT
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(), WFoEm, SRR S Al ps3 B 7 A
o )Y ERER, R 5 Parkin % A2 AH BRI B 410
MO AAAR B WA K-, LR 5 2 i, S EOhE
T 2k 18 RV AU B 2 70 T B S AR F T
Parkin /i F GBI I W 1 322k Sk — 251 p 4
gz 0 X SegE R Lokl sl 2R S 4ok
R AR SRS B AN D) RE AR VI C R,
LR AR B s e A T LA R AR T R,
INBANMEIIRE, EAMERAN

F5E 7~ T2DM A 425 & BB B LD e s
AL B BRSO, X SRR T i 52
PABFYIAHE 772 5 T2DM A/ BRI e,
BN PGCla eIk W AL 7. [l Bf L IR 52 5]
JULPA i Mifn2 IR BRI H AR AARAR /N 7 LD R
SR F 3K PGC Lo /I LR B UL HP I I 2000 38 11
R R IR 2 DA T 1 B 25 2 A R B b
77 UL PR S 3t i % 38 TEAM A 355 i Mg ik Brids
(/BRI I R SR S AP, [RIRT RS i A e T #E
FF e A A I R BRURR T T AEIR A S A
FE/NEL, BB L Drp BRI 4 Bk B T
S By A BT RN AR T B, R
PR s AR Th R G VE R, 2 WEIR
I L EE TR T HE e

Y AR T ] R Gl o 22 SRR ML 4R
i 52 B 240 HEL RN B LA R A AR S . FE p A,
LRLRS) 1% 5 B WA S U, ORI A R
Ji B 2 o W T B0 R T s 8% L PGCla
-TFAM %l Fll Mifn2 3 13 855 SORLAARE ) 75 15 4%
SEEPEL L RE A . (EAREE NS, DRPIAEM
AL EBINRENEIS . B AN e B gl
PAT, TR LR A B T s e 2R, $2
Vi miikres b T e R eV 2 R L NE NS
EAN " Gl BE G 4e e s, BT BR T | 2 e
BREAS) T it 4 2 THAL ) AR A AR B
3.3 BEB¥

TENEREARE S, AR Rl W
by WIS [ B A N NG Y D O K2 U e
B, BIAE R 5 A TG PR s A2 s i T A R

i) UL E e m AR, w b s feer, A8
TR FIASTALRE 757 LR ATE A SRR T 4k E )
G, IR RERATE R R, ki als
95 44t B 4R AR T e AR AR B B, 414 DRP1
Ser637 Wi 1k FT T 2 bs (A f8 7 40 A v Y Bk AR
b, DT 3 744 B 38 OPAL ik AT LU #E
ERRDIAR Al ™, TR (85 7 A IR S M SR
Opal 2B gD 400 6tk ™ FERE D5 40 i
HEIR Mfn2 23 FBORE PR 32 . SRR ek
7L R £ R I 2L 24 AR N 1

T (A U 200 M Ao s D7 4 P g e e 2k
REAA A g LR AR H BRI R 72 ) A A T
PEFERR DT A A P AR IR G [RIRE, 7K iR
L A R TR RO, K BRI
Jf3E o R4 W BR A N 2 R ZRifA A 58
TN K I 05 40 K ) 16 I DT 4 e A Y
s MR, R DA S A R
Parkin, BNIP3 1] L3 ixf o f bR [ 13 DA T 5 1)
P16 A5 s 200 16 1) oK £ B D7 A AL e 1k 70 ZE/NRR
th BB Parkin W] LA #5608 7 4 27 A T 2 44
a0 RE R IHAE MM HE T IR IR 55 AL e A
JBE 5y AR S i AN, ARSI, LONPL
of I B R B AU 2 A 1A B gL (succinate
dehydrogenase complex, subunit B, SDHB) HY[%
fiff, SEBROR RS R AL BRIIIR KT, DA OR IR
1 T 200 L 1) K €20 i D75 A4 M ) s B AR 8

T 105 240 A 7 e 3k 2 58 PGC Lo AT 3 ) fiE 4
SREN i rS R A& 2R W R VL &S B DiI]i51S
AT 1 R BRI RN B AR D BB A
W s, FEAE /N BB RS (Y 11 €8 05 7 41 21
mtDNA $5 DU, ZeoRn (R 5 i 2R AR 1% M3 T
[ ' iz FH Adiponectin-Cre /) B 5 & B Tfam,
SEE AR MAE TR SRR N, AR EARIZHR
FALFIE T E TR R Y, X SR ok 4 #8 3% W1 g
U5 A= MU ZRLAR A= W) 5 W Z (A AR R IR R
TN 3 ARG Tt B 1) i 7 At e D e 4 S g X
WA DI o Zob A BT i 42 1 (1% DG HE B 1 52 )
AN 270 %) R I 240 R ) 4 L €1 2.

®1 EARERSEARRBRENEREEHXREQMSENAR

Table 1 The phenomenons caused by knocking out mitochondrial quality control key proteins in different cells or tissue

A it SHMNG Tk
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Y%
IEH it SHMIR ik
BIIITRE  FUCPLE A ERIANT (5, (I ERIAHEVRCIBIAN, SRR RO
Pgcla e RS
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The Role of Mitochondrial Quality Control in Glycolipid Metabolism and
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Abstract The liver, skeletal muscle, and adipose tissue are central energy-metabolizing organs and insulin-
sensitive tissues, playing a crucial role in maintaining glucose homeostasis. As the powerhouse of the cell,
mitochondria not only regulate insulin secretion but also oversee the oxidative phosphorylation and -oxidation of
fatty acids, processes vital for the metabolism of carbohydrates and fats, as well as the synthesis of ATP. The
mitochondrial quality control system is of paramount importance for sustaining mitochondrial homeostasis,
achieved through mechanisms such as protein homeostasis, mitochondrial dynamics, mitophagy, and biogenesis.
Evidence suggests that dysfunctional mitochondria may significantly contribute to insulin resistance and ectopic
fat storage in the liver, offering new insights into the strong correlation between mitochondrial dysfunction and
the development of obesity, type 2 diabetes mellitus (T2DM), and non-alcoholic fatty liver disease (NAFLD).
This manuscript aims to delve into the precise mechanisms by which imbalances in mitochondrial quality control
lead to metabolic disorders in the liver, skeletal muscle, and adipose tissue, the 3 major insulin-sensitive organs.
In the liver, mitochondrial dysfunction can lead to disturbances in glucose and lipid metabolism, resulting in
insulin resistance and fat accumulation—a key factor in the development of NAFLD. In skeletal muscle, reduced
mitochondrial function can decrease ATP production, weakening the muscle's ability to uptake glucose, thereby
exacerbating insulin resistance. In adipose tissue, mitochondrial dysfunction can impair adipocyte function,

leading to lipotoxicity and inflammatory responses,which further contribute to insulin resistance and the onset of
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metabolic syndrome. Moreover, the interorgan crosstalk among these 3 tissues is essential for overall metabolic
homeostasis. For instance, hepatic gluconeogenesis and glucose utilization in skeletal muscle are both influenced
by the health status of their respective mitochondrial populations. The conversion between different types of
adipose tissue and the ability to store lipids depend on normal mitochondrial function to avert ectopic fat
accumulation in other organs. In summary, this manuscript emphasizes the critical role of mitochondrial quality
control in maintaining the metabolic stability of the liver, skeletal muscle, and adipose tissue. It elucidates the
specific mechanisms by which mitochondrial dysfunction in these organs contributes to the development of
metabolic diseases, providing a foundation for future research and the development of therapeutic strategies

targeting mitochondrial dysfunction.
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