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Abstract

Mitochondria are important intracellular organelles that not only provide energy for cellular

activities via oxidative phosphorylation, but also closely associated with some important biological processes,

including cell metabolism, stress signaling induction, calcium homeostasis, production of reactive oxygen species

(ROS) and apoptosis. Mitochondrial quality control system plays a pivotal role in maintaining the normal cellular

physiological function, however, mitochondrial dysfunction will lead to the occurrence of various diseases. Hence,

in this review, we summarize current knowledge on the molecular mechanism of mitochondria quality control,

which may provide reference for maintaining organisms health and reducing disease occurrence by modulating

mitochondria quality.
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B4 AL T E A SRS

N T B7 IEROS i 5 R Bt 4 s A ddk 1 1) 44K
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77 e WFL B IMENTZ AL 32 22 5 28 ki AR N
WO 1) 25 1 T A %) P A ANl G5 AH G . 4,
R B, B3-12 % 3% 2 g Parkin LK #iPTEN 5 5 %
7€ W 1(PTEN induced putative kinase 1, PINK1) /7
KT T EZRALLRLARMEN 121 [ f#, X215 S
LRLPR F W HT A T I AEOS SRTT, TR TSR
I, MFNVZ A AR R AR a3t 1 204 240 it 24 i 7
AU, HH ATk TE3Z 3 & 0 IER M TMENZ &
A 5 R AR AL ) 0 NI 2, B RRAR AT 7T . OPAL
T R T5 AR A4 P I b 1) B 2 B 1 o, LR R A
ik (1) 5 e A4 5 A SR RN B R S R A% . o G, W AR
ik N, OPA1EYMEI1FEATPHF(YME1-like 1 ATPase,
YMEIL DRI, TR ORI R 3 55 58 A4 fie
BT RRAR N E R RRETS . SR, SRR T,
7557 AR I 2R MK P R R ] BEOMA (overlapping
with the m-AAA protease 1)fff K OPA15¢ 4= F& fi#, {12
pEi 5 AN s i

SRR 3 5 EZ A T N ) — Bl =R S
¥ (guanosine triphosphate, GTP)fi, B &) /7 #H ¢ &
1 1(dynamic related protein 1, DRP1)/) 5. — ik
N, BRLAA 5 2L TR], N ot W 5 R A T il 45 R 1
Ik (mitochondria associated ER membrane, MAM),
PSR AR, R AL R U AA, [R5 8 DRP15 fir
T ARLAR SN B B 324K 4y 22 B8 E 1 (fission protein
1, FIS1). Zkifk 7y 2 (mitochondria fission
factor, MFF)F £k ¥/ 44 ) 77 2 F149/51(mitochondrial
dynamics proteins of 49 and 51, MID49/51)%545 &
FEMC AR TR, K AREGTP 5 3 S ks JisE 73 241200, i
SEWT TR, FISTAE 4ff BIDRP 1L 2 4247 44 73 2% 7
T 9 FH /s F-MEFFRIMIDA9/5120, 573 45 1F 52 & U,
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MIDA9/51 {5 W T 15 2R A4k (i = 98, (2 3 1 4 i
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B DA R T R AR A AL BE 70, X0 T 4E 5 AN
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A ZMES DTS5 T ERRAREY) & TR
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21 o A% ik [R] 2H 20 R ) ZAe A B 13 R R A 2 i IR
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2.2 SRl BREXS ik R E T A iEiE

2 ki K H I (mitophagy) & T 41 A 38 i B g HL
1] 326 3 A1 L T IR A0 ) e A ) el A, 0k 4 R 2ok 1A
P 2% A FE + 23 G B . Hl T 45140 0 KA B 05 B TR
1 RERe VK R S PR 1 O R S Y R S BN |
WA 25 BRI RE 7 ARk, BHIE T {8 B 2ok A
S50 2L A 1) R, B T 400 o) 40 0 T B ) 9
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IS 51 EE R Sk ik 5 IR 1) & AEP 2, PINK 12 — AN 22
TR RIR B, T BALT 2RIk S, PARKINZ
—NE3-iZ RERME, AT 4005 A, PINKI1#E
5 SEAEPARKINGE i £ 32 40 I 2 ki . AEFSRAF T,
PINK 1 232 28 2R A4 A S, 0 Zeobn 4 Y i 1L 22 3R
HH <22 2 FE & A (presenilin associated rhomboid like
protein, PARL) 1 /I T~ ik ¥ (mitochondrial processing
peptidase, MPP)P& fiff, {H 2R 44 22 Hl 5, PARLA
MPPHE [ B % P2 [, B BAK 8 70 5 LS A S
#E. PARLAIMPP K 5 J5 #0 #| PINK 1% i2 & 2%
RLAR N R, 3 3T T 2R A A1 B 55 A 15 £ il
(translocase of the outer mitochondrial membrane,
TOM) & A R HI%E, IX I PINK 1 35 82PARKIN, JHf 3
BERR AL, T 9 2 BB R, S kA
BRI 5T 2 Bz 3 AL, JE Bl E LA, B
A3 71 EL ) 2R A

PARKINGE 9% 1F M T 2 Fi 48 & H, & fEMFN
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Jo E WAL 0 R 4, (X et B Uz AL, il %
Rl RF SR EME. Ft0, % SMEN 12, £
AR M IE 1 75 $2 55 F (mitochondrial Rho-GTPase,
MIRO)% 2 5 & hifAft & S i2 W AL hE Al
AR A, 41081 B [0 453 07 B 2R Ak 5 ) B L6 F B L
PRRhE, FEOLFEAERY; 2 3Ep62 FINBR 1(neighbor of
BRCAI gene 1) H Wi FC 28 85 1 T ) 53248, X 48R
F T B A V2 3R 2 DO U O 3R B R B3 AR
AR X3, A8 0% 70 B 1) 2807 BRI 6 58 1 AR
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I T B B AR 73 R A5 4] R 2R AR, B3
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UPS 2 1 L 50 0 400 57 1A £ 19 0 a2 40 o gk 1) 22
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e S EAEER L.

FIIE N N, BORL R SN IR 73 4 A UPS R 48,
117 H. AR 5T I ) 5, R 2 B UPSTZ R AL 5 [



SR I FLh W Z LA R P AL A

377

(AR 0 el B S S DR s 2 ek S Y A N TR A
REALE 4T H 5T P B UPSHRIC 5 FREARET . H T 2ok A i
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B 5 EE AR AR B A8 A2 B A AB AT, X e 2
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ST B A I R 35 o 2 1 A AT BB IS n) 52 F T T
BEUPSFEfRC, Rk, HATHT L C 78 20 SLUPS K 4H
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L LA ST it o B
3.3 ZhALTERNERIT LRI RERIFEE

WY 7L, 21470 4T B 4 A 52 1) B0 AT A T A
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B J 5 3 B 2 v e o SR A A, 3 T I A
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] B 18 i 22 ok SF A IR AR TS AN 28, TR TR, 8
WREEANFRELSAEFEENEMNEOR, BER
Pt A P A B o AEL IR T AR RS BRI AR
Y& RS RIS IR A+ 0I5 2E

{EAFE 2, BT F0IA N, PINKIFIPARKIN %
QAR T RiA R AL, 1 B S5 T ZRi iR
1 BB T IR BT ), 1X 5 H W B [ 5(autophagy
protein 5, Atg5). Rab9FBeclin-1/3 &) f¥] H BEHLH TG
S, PINK1IFIPARKIN £ 4t 2 55 3% 0 J2 B 1R AL ]
TIAHE, 256 HRTHIRF AL S 3, S AN, 26
ST R A 7= A2 1 K EEROSHA AN 258 T 2 (1 3l A
BAFEEA R, 5l RIX SR AR RE, FEO
B M B AL R W P AR B MR R, U I R, R
R SRR TE Sy AR BB ALIRES, SEE AN
25 BH R S (1380 5 A 18 R I, T ELC B T A A Ak
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Mg, FHRET R LHIZThRENEIE . PINK#E
F% AL PARKIN V2 3 3% 2 i X 45, Foe 55 0 O 1)
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Z B DGR A R W T T O R, H
HATYF 2 25 3% U AE D% B M R B A, &

FRE— I, IR, 2 ER A 5 4x AL B
THREFRRTIN, PINKCRE SR & T LR 1A T AT (I e iz i,
SEEEPARKINE L (A HME 2 Fh i (1 J5tiz 2 AL, it
WO E VR, A A oA, X e A R
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(B, &M SN A, Shan B A 7] i 26 R4 it
EEH RGEE 2 —NEES BRI NG, HE
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