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Research progress on mechanisms of Rab7-mediated
mitochondria-lysosome crosstalk

CHEN Yanse, PAN Qingjun, LIU Huafeng, WANG Shujun”
(Key Laboratory of Prevention and Management of Chronic Kidney Disease of Zhanjiang City,
Affiliated Hospital of Guangdong Medical University, Zhanjiang 524001, China)

[ Abstract] Lysosomes are not only the degradation center for substances in cells, but also an important metabolic
sensor for many substances, metabolic processes, and cell growth. Similarly, mitochondria are the main metabolic centers
that determine the fate of cells. Together, these two organelles jointly regulate cell metabolism through interactions with each
other, and their dysfunction is closely related to metabolic diseases, neurodegenerative diseases, and lysosomal storage
diseases. At present, we recognize that mitochondria interact with lysosomes through mitophagy, mitochondrial-derived
vesicles, and mitochondrial-lysosomal membrane contact sites. However, the mechanisms regulating these pathways remains
unclear. In recent years, Rab7 protein has been implicated in processes of mitochondria-lysosome crosstalk, including the
formation of mitochondrial autophagosomes, fusion of mitochondrial autophagosomes with lysosomes, and mitochondrial-
lysosome contact and dissociation. In this article, we review the role of Rab7 in crosstalk between mitochondria and
lysosomes, which provides a new theoretical basis for disease involving mitochondrial and lysosomal dysfunction.

[ Keywords] mitochondria; lysosome; mitochondrial-lysosomal crosstalk; Rab7

[EE&TE ] ER ARBIF IS (81670654) ;) R4 R EEZ RRHIFI H (20202096) ;) A4 75 45 G158 A7 25300 H (2018KQNCX092) 51 4
B BEAFRHER RIS R AT H (A2020404)

[MEE BN IBRDFA (1993—) , &, WH0F5 Ak BP9 7l B/ VESWT . E-mail :237206919@ qq.com

DBEEE] LR (1984—) &, [t A58 J5 1)« B /NG B ST 495 B B {6 P 5E . E-mail : wangshujunl17@ 126.com



rh ] L R 2 443 2020 4F 11 A 55 30 55 11 ] Chin J Comp Med, November 2020, Vol. 30, No. 11 121

UTAF, 4 A £ B BRI D) BE 2 AR AR R
BT, Bl 2, ZRORE AR5 P Tl AR A AR EL A
WRRR KB W T A (R 40 M ) ot
AR KA O | SRR 2290 ST o 75 R A i A
ARG R AR S, LR AR LA Sy e Al
N i) dmizs i E AR b O R 2 R HGRE
PP Ao 4 i ) P R A 7 245 I A AR
R AR TR T 2R 1A ) B R B B AH B
YEHIS o 5 2R PO A5G, L 4% 2 Y e DL ZE 4
JE VARG AVE 2 R 2B TR A

LRI, VA B 20 (At Bl DI 210k 20 A a5
HA LR AR PE L, O B nladad LT 07 30k
AARELAR T, 90 0 - 200 Ml e e P AL A 3 B
AT BN T O SRR () 1 B B R 1A F
Wit , FECad e b 450000 64 SOk e i -5 I e AR R
IR AR a7 5 A ML AR L 8, ZRotr (A 60 3 2%
RGNS | A B 5T ) 2 AR L R 2 0 5 X
FERE , Hoim & S iR MR 45 | % 18 28 P il A
AR AR 0 Aok B R T AE 45 1 2ok AR LA K 40 i f)
RS 3 30 AL A — VT A 1 B i o A4 5
P B AP

Rab7 28 1 5L 3 A i) 30 DAY 4 194 st i 390
PR AR 12 S A e h 2 47
HHT, & B Rab7 i3 2 SLMAR AWK IIE R |
ZRORLIAR 1 WA 5 VA R A A O RIS oL R -7
T AP i 5 e 31 A4 el AR A AT A R P A
VEHEE ZAR T, N, A SCERIR T Rab7 7EZ0R 1A
S EEAM R R B (UL 1) gk S
VAR VAR ) RE Bt ek 0 A 2B DL KB i 4 I e
W

1 Rab7 BFEE(ERFIhEE

Rab #[1)&F GTP W%k, FES 5N i
A Rab7 J& Rab KT —F/h G 1,
FLBhY)A W Fh Rab7, 43 /& Rab7a Fl Rab7b, W3
A 50% 1 R , 78 B4 32 1) AS TR 0 By B AE
Rab7a( NCBI # R J¥ 51] 5 NM - 004637 ; [ £F ypt7p
AR R ) 32 A7 T W 09 A% AR I8 R AX N
NEEAR R AN NP R A RN RS RN RS
Rab7b W] 3= %2 61 5TA% AR I R R SEAR A 532 AR
SCHE A Rab7a WA, LUF & FK Rab7,
HATX Rab7 78 N i& 72 W 1E A 58 88 o 2
A2 Rab7 1 i B #: Rab K G5 — 4 5

Rab5 , 2 5 BRI A 1A ) G 5, Rab7 -5 17 20
[K-F Rab7 - ¥ i {4 #H B/ H % H ( Rab7-interacting
lysosomal protein, RILP) % [A] %) il & K i i 25 11 4%
% & ¥ ( homotypic fusion and vacuole protein
sorting complex, HPOS ) A E A FH A 55 A A Figs g4
flG i, Rab7 it 5 RILP 8¢ FYVE 545 i
ZEF 8 8 1 ( Fabl-YotB-VaclP-EEA1 and coiled-
coil domain containing 1, FYCO1) 4352 5 WAKTERL
R IR IS5, AR, Rab7 24 FH
DAL i) SR 308 A 18 588 | G5 308 A A 1] 95 Tl 1A 140 e o
S a R EE R T

2 LhR-ABRKELE
SR A0 0 E AT A AT I S RE AR Y 2

A@@

ALK RS
Mltochondnon Lysosome
fx—m:anﬁ% - @3
Mitophagosome
/ CAk-TARE

Mitochondrion-lysosome
contacts

@

SRR B SRR ARLS LRI -TARA AR
Mitophagosome and lysosome Mitochondrion-lysosome
fusion untethering
B MDV
@ > 0 —>
Mitochondrion | SAEBIR
LRI | Lysosome

TE:A: Rab7 HEAS S T ORI AN G AR I8 45 1 A2 o i 56
IR AR LRI AR, e LR B WA
SRR AR AL A — Y A 5 8 B P AR
B: Rab7 95 MDV (ZORL AT A A9 48 10 ) 193 2 A 15 30— 2
W,

Bl 1 Rab7 RS A SS TR 9V R
Note. A, Rabh7 is involved in a key link in the mutual regulation of
mitochondria and lysosomes, including  regulating the formation
of mitophagosomes,  promoting the fusion of mitophagosomes and
lysosomes and ~ promoting the process of mitochondria—lysosomes
contacts and dissociation.B, The process by which Rab7 regulates
MDV ( mitochondrial — derived vesicles ) needs to be further
clarified.

Figure 1 Schematic diagram of the role of Rab7 in the

interactive regulation of mitochondria and lysosomes
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