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Biological relevancy and its significance of cellular senescence and autophagy

CAI Shi-Zhong, WANG Ya-Ping*
(Laboratory of Stem Cells and Tissue Engineering, Department of Histology and Embryology, Chongqing Medical
University, Chongging 400016, China)

Abstract: Cellular senescence is defined as cell cycle arrest, death approaching, limited capacity to proliferate,
altered responsiveness to apoptosis stimuli, altered senescence associated gene expression, remarkable morphologic
transformation in vitro. There are at least two types of cellular senescence: replicative senescence and stress-induced
senescence. Autophagy is “self eating” phenomenon, and also the catabolism, which is depended on lysosomes and
has the role of cleaning up damaged proteins and senescent or damaged organelle, can be triggered by diverse
stimulus, and autophagy is characterized by the formation of autophagosomes, which plays a basally active role in
the quality control of proteins or organelles and the maintenance of cell energy homeostasis. More recently, it has
been demonstrated that autophagy plays a very indispensable role in cellular senescence. The members of the BAG
protein family regulate the proteasomal and autophagic signaling pathway, and that the ratio of BAG3/BAGI is
elevated during cell replicative senescence. Obviously, BAG3 mediates the activation of autophagy in the processes
of cellular senescence. It also can be observed that autophagy is highly activated in Ras-induced senescent cells.
Furthermore, genetic evidence of autophagy as an anti-age effector has been provided in lower eukaryotes.

Spermidine is the major component of human sperm and can trigger deacetylation of histone H3. The altered
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acetylation status of the chromatin leads to significant upregulation of various autophagy-related transcripts, results

in triggering autophagy and enhancing longevity. Other studies suggest that pS3 and its positive regulator, Arf (the

so-called super-p53/Arf) exhibit resisted aging under their normal gene regulation. It is exciting that Arf can also

positively modulate autophagy. Conceivably, autophagy contributes to cellular senescence establishment and is an

effector mechanism of cellular senescence.
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¥ % (senescence, aging) i = W) 1k b & 2 i%,
R RIVES, JNE B S A . g1 iR AE
N R A R AN D RER S A AT, R 2RI A
T INIERE . 41 %2 (cellular senescence) & F54H iy
AR RE N, AR AR ) R 4 S
iy R T N R ANEURR . BEE A IR IR B
TSI, HAEASER LR, HinE Tt
TS, M52, ROAMRERMEZEST
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RS) Al 3 75 3 1] 3% & (stress-induced senescence,
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A ] AR TE A0 %) 0 B AR e 9 A i ) K AR A 2
(LA AR (1) 22 57

H W (autophagy) W J& T4 6 ¥ i A4 1) 40 i 4>
AR I R, BERREMR 2 40 1 oty 2 i A )
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H W ANE A e 40 A7 35 B0/ iy HL AT A A 4
M TS 2 IF . B, MHIREIEL L)
(advanced glycation endoproducts, AGEs) 1 4 JERH{E
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X5 H MR IR B IR IR N A AR
1 4k 40 52 1 1 2 0 BB i 9T Y. BAG(Bel-2-
associated athanogene) £ [ 55 Bl i 1T 55 Hsc/HSP70
)7 7 AR g5 A, #6558 R B 0 i B
Gamerdinger 25 Y X8l BAG1 fll BAG3 W 73 & 5
A MR B KA DGR ik 42, JF H BAG3/BAGI
(1) EABLAE B2 I 3 22 2 = . BAG3 78 51
HEZETRS AN AR AWM EOE, I EFRS
p62/SQSTMI, i % iti HiZ F AN LC3( sl Il
WHREDRN atg8) 4G . DAL, 7540 i 55 0 1 3 2 gk
R, Wz ZA0E 15T R IR T S T AR
il AR 380 1 IR ) e A R DAL, R L) 1 R AR FH R A
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o] Ik SN R Rk e R R R JiE TR
SN o A 55 UF A0 L W2 5 e i DR S 3 1 3 2
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A S 82 381 v vl M TR 40 B WSR3, R I W R flk
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A FE R ) 5 Ras JLRIE ) 55 #1812 5 OIS I,
RILANM BRI 3. TR, 4iHR A S kAl
M) OIS A, JE T FHL MR, X iEimit
Xt atg5. atg8 XY H WG T KL K BSR4 4010 . 4l
it 3% 2 sk 1 R A SO AN BT A i % R Ak
o AWML AL E T T 10/ SRR R LSRR



338 1

R 234

J# (chemically induced skin papillomas) 11 & ££, 1%
J¥JeE 4 i v HE R OIS IR I ABEAY, SXAMBRAS Hh oK T
90% FK) 68 2 i AT Ji i B DR S AR AR IR AR B WL AN
PR () B G (R R ) Bl R (HERE L L)
A& TR E I, AR A SRR P DI R
MR BR W A, AWETLIE R Z e ? 7E
R, RSB AAE EayRAEAR
1, BLEE LD R TA N A AN T T . R TR
WS, AT AR E BT 48 ) BEOT JEG JI  A AR 1)
SEINA & AN T BB, G AR U N ) S R
s

4 M EMEFRTEER SR E

FEA R W K EE AR, AT
SEo LR RERE T RIAE ) A0 M 2 AR IS B e B
M} (metalloprotease) Al £ ¥ W bt ¥ ¥% 9 40 4
¥ -1(plasminogen activator inhibitor-1). [ T 41 7%
BRI SEN, Aok — R U DI R
I3 U PR R I S WA RN 55 43 Wik g T Ui A
ZHERE, WIS T A0 3E AR 5% Y o) i R
(senescence-associated secretory phenotype, SASP),
AT Ky T 0 A e oL T, TL-6 il IL-8
& SASP [ Z 5y, AT 29w B 2 vh BT
3558 40 M R -7 R AL R 7 o TL-6 1 IL-8 7 Ras 15
1) HDFs ZEE0ERE P i) ik W25 B, HAES]
T atgd M atg7 RIEZ )5 HBL T 1L-6/8 ik i
MISESZ. W LLHEN, HEWRGCRE T IL-6/8 &k, X
A o 5 R PR K TSI PR PR 1 A 8 i
BE T SASP MK 7 . H5E b, fE Ras 5T
F10) 3% 2 A0 L w5 3 £ 1 5 R RO . el
A, WEFTRIL R G R A 2R e e R TR B
MR BEIRYR, JUH AL T LR H 45 32 BRI
LUTTD B iy =R S PPIE S A SN i D 4=
JO At ) FR) 485 2T AP 56 2 v i) R T 1) AR
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mTORC1 [FG PG, (ERE G, M b [
p enaie

RN BHL A0 2] mTORC1, Hik s
Wi %5 2 > mTOR & &4 (mTORC2), J& & {E Serd73
IR AKT, 1 AKT f8 % [n) 15 4% 5 K F FoxO3,
CLP IR Sz ] LU Y A WA S FE R 1), 520 mTOR
55 (R AR AR £ 2 U5 75 34 1% [ A A7 4E T DNA $%
B S 2d, (HAEHE M 141, Tk,
mTOR Z3E AR T OIS, 46 1] g 5 Hifth 35 % £ W
JTZRR . VE MR RS R 2, AR
B e, AR — 28 R S5 s L 5T i 1 61
YEH : Beclin-1 J& — Pl A5 A4 T F AN A2 25 i 98 410 7]
7, RbR T arg4C (17N WA BOR i m) B2, g
e VE R S e R T e AR . W)
VB FH AT s R 2R R HERE 6 R R A= () 34,
1 WA oA 4 40 e 2 o S IR A T 5 4R
TEMIRE e A TE 2 i, AR AN M A7 B 8 7 3
A

6 ‘A= E5 B IIIEPSA-B-galiF T

LEAN MR B R EAH GBI FL R, N )iz
FY 20 23 BT 0 3 52 b A 2 i S A K -B- S PR
(senescence-associated-f-galactosidase, SA-B-gal)
TEPERRLIN (&R pH A5 F T, SEI6 K pH
6 YENZ HAH )o RS T 41 3 22 A A JFUIR A4S
ARG, HEMNHSIIIETT, ARG
CAMRAI ], TSR ST 7 F0TT E I v Al A il
(GLBI) 3 Mk 1oy &5 9 200 [ WEAR DG B 5 11 B2 e AL
T ELAE AT, RIAR 5 AR P T g A R il
g, BHEFRBORRN], ZARERKNZS L TIXH
FBLHE],  Een GLBI iV 1 21 38 22 31 g i 75 o i)
B2 BV WK, SA-B-gal iETEHE IR H WK
WA AE Ras 753 HO 40 L5222 o2 B UIMOC I . AR,
IEMEATHTR, 7E Ras 5 T WAL 2+, SA-B-
gal W PEAE A AU HERR T ATGS F1 ATGT F 5% 1 )
P2 TG R, R R e A WRARTE B
TR D0 T W AR O 1) F S i R S IBE . SA-B-gal 7]
HE 22 D AE — RS b S i 7 40 P xR SRl g e
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AR T . A RS P AP IR EE 1A R 3R
RS, UL AVEAH Y (permanent cells) HY,
WAL AN B ULRLC LA . HUAATEE
TEPE IR AR DB PN, I B I Re it 1)
AWK 53 T R4 LS AR ST R AR DCIE R h A
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