Reviews and monograghs Eid=kar

)) )] EFES LR R
Progress in Biochemistry and Biophysics
' 'J2019,46(6):555~564

www.pibb.ac.cn

NERFHF SR BRI SRR

B A&EF Sibx X HHT
(PP RN 2 5 0k 2 B W TREEIE S, A 610041)

WE AMUEAME R A IR PR, 2800 T MRS ) [ B R AR S ANE W IR RIVE A L iAh, Angie S
SIRFEENERR . SRKRRERE (LA Z FpR i A A A SR B . RN AN A TR A AR R, i S S IR A A
W, AR O UMY A . AR TR S R G2 ANARAY B A BT U AT I PR A R e 20
FIE . 722 07 S IO A0 A AR 22 £ 5 . AR B 2RV B IR I T, MU SAT A5 55T, =
APEANN . P, A AR S RS S A AR 1 W DI OC . AR S S o TS OR £ T S OO 4
W2 S LI THL DU BIESE g 2 SO 4R M A =2 A R R i SR SR B LA, ok 100 DA R DB 1437 B 1L 8L i

o FHELAT.

S [, BAIR, DR, AE, RS

FESES R3

H W (autophagy) ZAMMEAEYLER . BT X
B RS BRSNS, BRIk H AR
FHE[H (autophagy related genes, Atg), JFF7EAfE )
PIERL AWK, BEfS SIEEARSS S, R mm
SRR Y M Z I AR i AR . A AR
P N 5 A, AER RN E B D RE AR S v
HEZEEHRY. AW EELFEE A K
(macroautophagy) . f# [ W (microautophagy). 47
FfE 18 A~ % ) B W (chaperone - mediated
autophagy, CMA) % = Fp2e# 2 AR FETE
J1EE RO S R AR E 1 v S SR

4R ) A= A TR B0 R L Y D i AT B 5
{HZ0 A Ah T3 2 1 7 2 IS v . g 2 AT 52
W AU ARG G . RS . G E A — RN AR AR
P B AEAER, AN B WEAE LR I — P FRAR
LG, AEHUARIE R ) il A i E R sz )
ZORUE . WFGERWT, [ W A0 R X 7 22 Y —
BT HLE] O B, IR s A 2 Y
Y] /1 (laminar shear stress, LSS) A3 ML % N 7
A0 MY (vascular endothelial cells, VECs) H W, X
A BATRAPVER ' AR SRR T I AR AR X U
MIRFFERCR , DN A W S A 7 22O L 22 il

DOI: 10.16476/j.pibb.2018.0331

XF WA . AHREE AR S A WA = T PR A
37Y] /1 (fluid shear stress, FSS) 45 727l 06T 4l
JHL 19 WP 4R T AR 23T AIL

1 BHESHNFREAE

1.1 B

H eI —F A" 3%, hEEE
VI B RSF IRt B . B BT RE SIS bR
FIBEE At L N S R K RNz i A i 2 . A ik
TR A R A = P T FH T e A N A 2 B 45 ) B
2R, M A AR, 1 e S
E= N o i R O K s Sl S B N 8§
T, 1T 2 AR A e A QT i RN I R Y AR B
.

H W B R s S L, KB 5B
B a I B TEEMIBERFMET, Atgl/
unc-51 FEJE 1 (unc-51 like kinase 1, ULK1) &
BIR LRI, Atgl 3T, SEMAESE T E A
# [ER HIRELEEES (31670960) B2 B3 H .

s JHTHEER AL

Tel: 028-85402314, Email: liuxiaohg@scu.edu.cn
Wk HI9: 2018-12-19, #5232 HI: 2019-04-25




556+ EMUEEEYEER

Prog. Biochem. Biophys. 2019; 46 (6)

g B5E 45 A B0 B s b, AR IR 43 PR B (isolation
membrane) JE BB . 7E H W% 082 AW R9A1EH
T, 4R BRI ARG . AR R E TR
GRS AMZ B AR S ph b s L b, TE AT
SRR L B S5 KA 1 A WA T4 5 . i [ A
(autophagosomes) & WL Fi B : 7E Atg & H I AEH]
T, PRIRBUZREGEHRWTEAR . PR . £, JFA
Wr4H Z5 i S A G 8% 3- [T (microtubule-
associated protein light chain 3-11 , LC3-11) 4F,
TE RS AR d. Al G BB 7RI AL BR 5
T, AW S R AR RS, A WA
KW A AN, JB R H R S
(autophagolysosomes) ; e. A [ B« 1 1 B 1K g
YERTE, BRI SN SRR, B e iV
TG AT HEAH A AR

HWEER TXUAE R YERSE, S5 2
PR . ANBE A WS S R . IR TR
G I A AR B UIAR G 0 R g
LKW, AR R X8 B AERh
JEIE RIS, A W AT 38 o AR 20 AR S T e &
AR TAERMRIE S, 1 W mT 35 B e 4 i
Jof BRSNS SR = R TR EE , B MR 4 A
AAE. IR HRESRRT, AR Mg r it
Jig R, FEEAR [ R R Y bR A 2 i A
FANIE], 7 A — g S B[] B B b B/ R0
AT
1.2 ZHBE S FRERE

YA BE TP AR TE A AR U Ty 2, e
5K J1 (stretch stress) . Ji /& #t & J1 (hydrostatic
pressure) Jz FSS &5 5100 2z il AR by — Fp 2L
IR, XA RAE AT R R se o i 4 1T
W5 RIT, AR ) RO MR AR 1 5 )
REPT AT . e OEE B &, sz
PG T AR AL AR S5 Mg, 725
A IR 6 1 240 e o0 LA AR 2k L IR
18 B AF I G B RSz 12, RO A
AR IR A B AR T IRz I . AR S L
VECs FIIE iR 5], A 23 A0ML0Y )27 oA

VECs MU 520 U4 5 21 2 H] B R 195 35
BtbE, S 5IRENESHMER . AYEEY Y
A3 U AR L 1A WLAR ML (vascular smooth
muscle cells, VSMCs) YRR 020 BT X%
AR E TR R 2B A, VECs b2 H 2L
BB 7 B R 2L I I Bl s 7 AR AR T I AE BE

PIBLAR g, A4E 2k . AT T A RE Ry
FSS S 3 BT 10048 BE 0 R g . S 1) A2 5K 07 PRl Fe 38
S FEUMAEY M7, FSS AU Tt AR AHER 2 1]
V1R DL AR 285 8 R A R B B B 1 B Bk i A8 X AN [
DXl A 8 ) 25 S 1R DX A [RIBILA Y, 7
FIAREE 2 AR B X8, FSS FAz5K 10077 1)
WIHH, VECs AT 38 3 5 52 i o AL ] Ra A1 o g 0 i
JE 7= A= FAIUBRN, 7 X6 ILAET (R, DA TR 145 R
AL MTEMAE 73 3 A M XKl B2,
HL 1] FSS %% 45 M 52 35 8 Y i 71 (oscillatory shear
stress, OSS), I IX 48 X B 1% 2 ik ok 4 A 1k
(atherosclerosis, AS) Bk B i) KBS 88 1 £k X 3k
LR b, OR[E B K X VECs 23 X AL A
377 HE N R B PR RN L FE AR Y 2 A X
VECs HLATHT AS IUFEM:, BB OE I ] i #2 JE mig A K
Ho 58 A0 5 1 AE BE I G R s MI7E 2RI X 4, VECs
P FEREINRE . AR RS, A2 B il
A3 .

e i #4745 (tumor microenvironment, TME)
S IR A A AR R IR F R SR L) B4
O M . G e A MU SE 2 Fh A M . 4F Al Ah 3
(extracellular matrix, ECM) , L4 B SE 4L,
55 IR 1) R A R TR B R AR OC P HIE R A
UM, g B A R WE s Ee ), JF B
KA R R AR AR AR ECM B 55 DTS LA R i
EHAAE I, TME NI . BB . [RIB
MRS T IEH 42 22 TME #9450 240034
XTI Ied 20 B A0 A= 2 A o B SR R L AL
Jieg ) S o 2 5 e 2 B T XU 2 B DG, BE oL
Wil B 38 1 ULK {5 5 3 55 5 b Rz - 18] i 7% fk
(epithelial-mesenchymal transition, EMT) # ifij fi¢
HFLIRE AN A RS AR 2R 7, A, FSS I i
B 595 40 L EMT AT 40 b s i 638, IR 3L
JIek T2 20 BT U 2R A2 B TS 24 0L PR, iR
TUPREE B 7 2 0 mT 38 ek 5 ) g 4 B AR e A%
EMT., TV 2t S s Tk i i) & A ke

2 IERERT B SRR

DU LA T— DN IRE T e T, S
9 3 2 RS LR 22 B ) e A R A VA G
WAS TR | MAEIX L8 B 2% 2 i e
HRERIN ) A KPR SRR I, AR MOk
Z MBI ST FTE S 12 RS A A R Y 5 2%
WFFEIT, W AR X g = Al — A O



2019; 46 (6

A%, %: WERHFSHEEEEHHRER *557-

SERE, SRV 20 MRS AN 8 b ) ) R PR A5
2.1 AEFEREO ME RSB SRR

O I8 2R B8 1) 200 0 I 2] Kb 3 AT g 7
e e O ULAR . VECs Al VSMCs 2 3 B 32
JIARM . O JUAH P SRR AZ T S i B far g R Y
Jil 1 ZE5K ), VECs B Ml i 87 E Y FSS,
11 VSMCs 3= 2L J8% 52 S 5T 1l 8% 30728 A 1y S ) 2
sk R, AU AL ) 2 5 O
MEKER . B8, Go@as%di, Baaie
JATS . HTAS FFTMARTE BAFMEH] 25 2 Y ik
MUBEN 7 B, AR He ) 8 7 a1 A £ A
I, GO RGNS I I RE S BIBIR, )
B RAE . (ONUEA S BB S, T2 AS
ODWUER . HEF R0 550 AR I A B

H e — R EsET R, fEAE TR T RE
PRAEC N RGEAE TN, X501 R G40 E
PRy VR AR BE B0 1) B W2 S BU I 7 K
Sy AR, RS RAAET, AR
B0 WUIE R 450 148 R0 1 & A 0 ARG R
(O IR 7 68 A7 fof 23 38 2oF 42 #F Beclinl RYERIA . UG
p38 2 R JE TE AL & (I (p38 mitogen -activated
protein kinases, p38 MAPK) “E#/Liil 1E =] & 4.0 L
2 B A 1 W A E O R R A BT IR
FERE# 1 (high density lipoprotein, HDL) 1A
M4 RGERIPRGTIR, ATE0E PI3K/AKT {5 58 i
LA i) e g 07 7 35 S 0O LA 1 W R0 LA
KOS CHBREY IR, BT RS2 SO L
L FT A, 250 g S et AT i g O UL LY 57K
- AT A /N BRI e 0 3 26 ) B AR R
W, AEERBH AR, O FoxO3 3%
KA E WEKCE B T, JF AT L
47 . 1k F3k FoxO3 23 i 3 0 O LA i i 11 e B
BRI, W AU R BRI LN 5 RS YOI
R SCEAE . S AT, E RS 2
PRI IR A 5 T 25 o A s N2 7 iy
153 30 B W, B RO A AT O LIS R Y
Wik o

VECs J2.0 LA RS BRI, 28
ZRh 1. o, FSS A R E B LA S N
F, S5YW VECs ZFVEFRTG 8, LRk | By
. iR TEAKRASE I A WEYE N VECs DX}
o RN A A S R AL, 432 FSS 1Y
S0 . FSS A 38 ik G VECs [ W i 7% — S 1k &
(nitric oxide, NO) Fl1 P 2 & 1 (endothelin-1,

ET-1) (%335 DL 4EHr VECs B BE DL K 1 45 0 45 1k
fE. [IEE, W vl Re A A A - A AR P
RIE-PUR A () BT T, S 58 VECs Xf
FSS [ sy 40 Rk, VECs H W 59 #0776 & FSS
FEAE A AR E R E LR . (R, R A
AR RN AR FSS 235%F VECs 1Y F W 7™ A A8 [7]
RN . Hop, LSS (12 #1120 dyn/em?) 23 37
VECs I, 1 OSS (+£5dyn/cm?, 1Hz) FMLIEE
FSS (4dyn/em’®) A=Atz . JF H, LSS
T A WS ML) [ AR DGEBETEOC, iR T
Sirt] 2 1. Sirt] i /A2 LSS 5 | A% 41 i P9 3 4R
HHi & (reactive oxygen species, ROS) AW IE
e EmE, AR VECs . ibAh, LSS tin] i
i {2 #E VECs H' Rabd 2 9 I8 H0E FI IR ) 4R
1M, AT E AR NASER & B, OSS Al it
ST 200 P AR R R I T - Jun 2 R K vt 5
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AOETFEEE, MF 41 ME 2806 0 B W& AR Kk R 5l
Ji3Rt, S5EARKHZAE, JEHHEDRER
fiE3Z % Rho GTPase Z i AN [A] 1L 53 1) F™ 4% 81 45 . MT
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Fig.1 Mechanical stimuli mediated cell function via autophagy activation
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Research Progress of Cell Autophagy Induced by Mechanical Stress’
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Abstract Autophagy is a significant protective mechanism of the body, which plays a key role in maintaining
cell homeostasis and function during the process of coping with harmful stimuli. Additionally, autophagy also
participates in regulating the occurrence and development of many diseases, such as malignant tumors and
atherosclerosis. Cells are in a complex mechanical microenvironment and a variety of mechanical stimuli can
induce autophagy. Stress can induce the autophagy of cardiomyocytes; tension regulates the autophagy of multiple
cells in the motor system; and fluid shear stress activates the autophagy of vascular endothelial cells and tumor
cells. The cell autophagy induced by mechanical stress relies on various signal pathways. The cytoskeleton, as an
important regulatory factor, is not only involved in cell mechanotransduction, but also responsible for the specific
process of autophagy. It is demonstrated that the cytoskeleton is closely related to autophagy induced by
mechanical stress. In this paper, the effects of mechanical stimulation on autophagy and the underlying molecular
mechanism are reviewed in combination with the recent research progress, which is expected to broaden a new
prospective for studying the effects of mechanical stress on cell biological behavior and provide new strategies

and molecular targets for the treatment of related diseases.
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