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[FEE] BM BHITHRTEHE SR E T L(HSFL) X AWM B R 41 (ARPE-19) LA L FIH 3 £ 1Y
ER . FiE TR g A (] B 2 [l SCEE 52 05 3 e A 56 85 11 9 (CRISPR/Cas9 ) i [ 4 45 5 R mif Bk A ARPE-
19 40 & vh HSF1 LR, #y3 3F3K75 2 F HSF1 2 ARPE 40 Jg #% ( ARPE/Hsf177) | 43§l 4 4 S H8 . H9 41 jfg
BRo WCRF A AL H8 F1 HO 4 Mk, T DHE 45 51 9% 48 25 5 it 2043 87 B I 5 20 1 9 3% M 405 (ROS) & 4, i
FH i 2K 0 43 AT D7 325 000 0 e ) 300 5 SR P A4 3 50K ) -8 ( CCK-8) 325 N 5 AN [R) 4% % B [ ot 4 0% 77 15 R
FHZE 28 Yl 40, 52 30 00 5 48 if R X A7 3% 285 SR T B-2F LW 1 i ( SA-B-gal ) Y& 8, 52 50 45 W 5% 3% 48 Ffy Lb 26 5 R A
Western blot 2 45 I £5 200 Jifd A% o $4R 5 25 (1 (HSP) 70 \HSP27 (S 4E % (CLU) \p53 . p21 1 (1 40 e /- % (IL) -18
R IR 2R 820 980 5 PCR 00 & 45 40 M bk b p53 . p21  TL-6  TL-8  TL-18 , HL A% 4t fifl ¥a {25 1 1
(MCP1) mRNA RIKIK- o Bo A& A i A 7EAS 8] 24K o 40 3 45 0 A1 HSPOO 411 i 1] TPTS04 4k 3R #A44k 5e Sz
IO A G B AR X R GA & E AR A A MO RS [R) Ve B H, O, A0 35 AH X 4705 %, Lb 35 45 20 M bR 26 5l ok 28 ROS 35 R
7 N-Z 2k Be 2 e (NAC) Ab B p21 SR AR RER . &R BN S5 H8 AT H 41 Ji bk Al 2 45 47 58
AFFL , Western blot 6l 25 5 . 7n H8 (HO 411 il bk A F2 35 HSF1 & (1, HSF1 7 ARPE-19 41 Jifd v % j T i B o
U A T 20 R R A LY, HS (HO 48 Jit A% v (1) HSP70 (HSP27 (CLU 2 [ 48 %] 35 K 7 W 3 PR AL, 22 5 1A i it 2
(¥ P<0.05) ;25 41 il bk HSPOO & [ AH X 2 k7K - Bk L 4%, 2 R RS B L (F=0.29,P>0.05) . 7E
AS TR HAR S 8RN TP1504 i 3 71 B A T80 400 ifd # e HSP70 \HSP27 (CLU & [ AHXS Rk /KPR ETH &, Z 5 WA
Gt L (34 P<0.05) ; 5 B A= BU 40 B AR AH Eb , H8 Al HO 41 fid #k () HSP70 \HSP27 (CLU & [ A X} 23k /K 2
A0 TR g A B O BT AR RV MY, 25 S R B2 R (38 P<0.05) o 55 B A R 40 M Bk AR L, H8 T HO 41 i b
Bi 9% 24 48 72 F1 96 h WAl L TE 0135 B IRAL, 2 KA ST F B L (3 P<0.05) 5B A T 40 i pk LG, HS
FHO g1 ik G140 A A 43 b 3 T, 20 A JA S 30 1 B ¥ pS3 . .p21 Y mRNA FI4R E AR XS 38 K1 B3 T
HLERWE ST E L (¥ P<0.05) , SA-B-gal e (@ P 40 i Lb R B30 0, 2 S WA S8 L (3 P<
0.001) ; 3 & AH & R4 F IL-6 IL-8 IL-18 MCP1 mRNA A%} ik i 8 3 T 0, 2 F W E G %2 L (B P<
0.001) . H8 I HO 4 i bk ROS & & Wl = F W5 2L B 40 ff bk , 25 5 3496 S it 24 7 L (¥ P<0.001) ; H8 FI HY
Y Mtk e NAC Zh B )5 p21 F A A R IR B R 4 NAC Ah B AH & BB AL, 22 F A G2 & L (P<0.05) , HS
F1 HO 4fi ifg #k 200,400 600,800 pmol/L H,0, 4b A% 40 M AH X 7776 R B AR FRFAE T4, 2 R WA &
TRERE (1 P<0.05) . #5i RkbR HSFI 6] T HSP (9 %k, #% ROS/P53/P21 il # , % 5 RPE 4i i 3¢
%, FEHE RPE X 446 7 ok # i BURk : . HSFL 7€ RPE 4 fift op ml B8 B A $0 5 2 Fat Ak A I VE o
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[ Abstract] Objective To investigate the anti-aging and antioxidant effect of the heat shock transcription
factor I (HSF1) on human retinal pigment epithelial cells. ~Methods Two HSF1-deficient ARPE cells (ARPE/
Hsfl ") were constructed by using the clustered regularly interspaced short palindromic repeat and associated protein
9 (CRISPR/Cas9) gene editing system and named H8,H9 konckout cell strains. Experiments were operated on the 3
cell strains:wild-type, H8 and H9 cells. The content of reactive oxygen species in ARPE-19 cell was measured by
DHE probe staining combined with flow cytometry technology, and the cell cycle was measured by flow cytometry
technology. The cell viability at different time points was measured using cell counting kit-8 ( CCK-8). Crystal violet
staining assay was used to measure the relative ratio of cell survival. SA-B-gal staining assay was used to detect the
ratio of ARPE-19 senescent cells. The expressions of HSP70, HSP27, clusterin ( CLU), p53, p21 and interleukin
(IL)-1pB proteins were measured by Western blot technology. The expressions of p53, p21, IL-6, IL-8, IL-1B and
monocyte chemoattractant protein 1 ( MCP1) mRNA were measured by quantitative real-time PCR technology.
Relative expression of heat shock response protein under different heat shock treatment conditions and HSP90
inhibitor IP1504, relative survival with different concentrations of H,O,, relative expression of p21 protein after
treatment with or without ROS scavenger N-acetylcysteine (NAC) were compared in each cell strain.  Results Gene
sequencing showed that H8 and H9 cell strains successfully carried mutated genes. Western blot experiment results
showed that H8 and H9 cell strains did not express HSF1 protein,and HSF1 was successfully knocked out in ARPE-
19 cells. Compared with wild-type cell, the expression levels of HSP70,HSP27 and CLU proteins in H8 and H9 cell
strains significantly decreased, with statistically significant differences (all at P < 0.05), and no significant
difference was found in the relative HSP90 protein expression level ( F'=0.29,P>0.05). Under different heat
shock stimulation and IPI504 induction,the HSP70,HSP27 ;and CLU protein levels significantly increased in wild-
type cells compared with before treatment,and the HSP70,HSP27 jand CLU protein levels were significantly lower
in H8 and H9 cell strains than in corresponding treated wild-type cells (all at P<0.05). Compared with wild-type
cell strains, cell viability significantly decreased in H8 and H9 cell strains at 24,48,72, and 96 hours ( all at
P<0.05). Compared with wild-type cell strains,the percentage of cells in G1 phase was significantly higher and the
mRNA and protein levels of the cell cycle inhibitors p53 and p21 significantly increased in H8 and H9 strains,
showing statistically significant differences (all at P<0.05), and the ratio of positive cells for SA-B-gal staining
significantly increased ,showing statistically significant differences (all at P<0.001) . The relative expression of aging-
related inflammatory factors IL-6, IL-8, IL-18, and MCP1 mRNA decreased, and the differences were statistically
significant (all at P<0.001). In addition,compared with wild-type cell strains,the content of reactive oxygen species
(ROS) was higher in H8 and H9 cell strains,and the differences were statistically significant (all at P<0.001). The
expression of p21 protein in H8 and H9 cell strains wtih NAC treatment decreased significantly compared with non-
NAC treatment cells (both at P<0. 05). Compared with wild-type cell strains, H8 and H9 cell viability decreased at
200,400,600, and 800 wmol/L H,O, treatment conditions, and the differences were statistically significant (all at
P<0.05). Conclusions Knockdown of HSF1 can downregulate the expression of heat shock proteins,activate the
ROS/P53/P21 pathway, induce senescence in RPE cells, and increase the sensitivity of RPE to oxidative stress
stimuli. HSF1 may have anti-senescence and anti-oxidant regulatory effects in RPE cells.
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Retinal pigment epithelium; Senotherapy; Oxidative stress
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WY M & M B OB S ME (age-related macular
degeneration, AMD) /& 55 % LA | &4 A i X P41 ) 3
Jefty BT, Hoh 85% 9 B % TPk AMD,
B B AL O MR 8 R B R (retinal pigment
epithelium , RPE ) 41 il 38 A6 F1 (0, 3R 5, L S el 48 1 4R
PRI SR A E 51 S Y T AR IS e 2 R 4 i
ShBEESIETE R R . HOR, T AMD 1 8 Al 1Y
Ry s T YL . LA WT SR W] RPE 415 2
FIUHE 6 2 B P £ 2 AMD G B f B 0 A, 22
RPE 4 7] 73 o i K P 9 A R 7, an oy THER LA
4 R (interleukin, IL) 18 FIME IR AL N 7 oo 1E
ZAE NHEA S B Y RPE 20 rh, p16.,p21 Fl p53 4R
RSB HMY . R E RPE 412 55 4k 1 8 . 0
Pl P MBS A TR RE OB LA % S A DNA 445 wF
32 W] RPE 4 g P 15 14 %5 (reactive oxygen species,
ROS) A= i, 38 5 0 i FL sh W) /A R AL E A (R
5 % 0K RPE 2227 (A, RPE 95058 & i 15 7E
T AMD 25 ¥ B G wF 58 BAT S AR A .

L AN 1) R E G AT VA A T R 2 A OG B EL
B4 T ( senescence-associated beta-galactosidase, SA-B-
gal ) 3 P 06 o L e S AH O S e 8 5 k1 TR i R
00 PR 0 200 i S99 S S (AR pS3 R p21) BRIk
VA K 58 A 40 M DA 1 R s S5 I ik 2 11 G Y 20 0, PR
¥ M K 4 W & A ( senescence-associated secretory
phenotype , SASP ) , #fK 72 ¥ 5% [ T 1 ( heat shock
transcription factor 1, HSF1) 2 J832 40 Iy PN #b by i . E A
PR S 1) G B e i TR 7, T o P s 0T AR e 2R
F (heat shock protein, HSP) By ik 7E & A i fa & i
B AER . HSFL 16 40 i 58 % 40 M0 A7 35 R4 45 1k
e EEAEHC SRR, AT, HAE RPE 41/
FEE AR T AL 1 R BB . AR SC R T
fik WL A IA) B L Il 3C & FF 4 (clustered  regularly
interspaced short palindromic repeats, CRISPR ) #l
CRISPR #f 5% & H 9 ( CRISPR-associated protein 9,
Cas9) ¥4 H HSFI Jk DF B Bk 19 A0 0 58 € 3% 1 p 24 i
% ARPE-19, #f1:] HSF1 7& RPE # [ Bufa &  Hi e 1k
LRI 5 2 3 AR b R VE T AT RE R AILTRD , Dy RPE £y
PUEE 7T #0 R0 v S (1 2 25 AR 4, R O 1 1 AMD
(1 17 i R AR B A

1 HE5%%

L1 #E
111 ZfbR ARk I ARPE-19 W F 356 [ i ff
PRI O o 1895 B 3 pLVX-Lenti-cas9 . pLVX-Lenti-

gRNA [psPAX2 F pMD2. G Hy K5 JH IR 27 B filf 1B 2 B B2
vt Al 55 AR AR W AR e VDR T

1.1.2 FZH & U4F  DMEM/FI12 #5357 3 ( L
FRT A s B4 s (P2 E PAN 6] s B & R/ R
BRI (A6 I S R A B W) 5 Trizol | Ji 25 1 1
[ R R B (P D) ARA A 5 bt A HSFL
(4356S) . % ¥t A HSP90 (4877S) . K B ¥t A HSP70
(4873S) , fe Ht A HSP27 (95357S) . 4t A B4 R
(clusterin, CLU) (42143S) /MR $T A p53(2524S) (3
B CST 23wl ) S HT A p21 (10355-1-AP) | F T A
GAPDH ( 10494-1-AP) B-actin ( 66009-1-Ig) . /)N 4T A
IL-1B(66737-1-Ig) (X =W E Y HEARF R A A ) ;
HRP #RiC (9 1 LA LG — HL (AS003) | 1l = HiT
IgG — 41 (AS014) (R E M B AR AR A
A]) s BCA 5 v 22 e i 5n) & (Ui L fE A= T2
AMRA A s ECL Ak % & i ) & (3 [ Millipore 2%
A ) 5 40 AR I R (B LR R R e BRI
WA M2 ) s DHE #8461 (db 5t A BB A R A
) s CCK-8 27 & ( H A [J A= AL 2 BF 58 T ) 5 cDNA jifi
SR & L gk 2 B PCR KA & (b w24
ARG R T 5 SA-B-gal e ikGR & ( LiRE =
REWHEARAG PR F]) 5 45 db 50 (3£ E Sigma 2
w) ) ; IP1504 | N-Z [t 2 bt & F# ( N-acetylcysteine, NAC)
([ MCE AR A W) s H, 0, (L AR 1) 25 B B2 7 B
BB ABRAF) o AF BB (K E GE AT A F]) ;
I 2 G B T VAN ML RS FR A (36 B Thermo 24 7))
88 A 22 Wl (1 4% ) A RD) s a2 A A
Western blot H Kk &4t ( 3£ B BD A ] ) 5 SEHT 98 % 1
PCR A (£ E ABI A H]) ; @B R OHL( H A H LA
A]) ; Z I RE AR (B F] Molecular Devices A 7] ) .
1.2 ik

1.2.1 ZMudEsE 758 5% CO, iy 37 °C 40 55 3: 44
RS A 10% iR 248 I L 1% 5 55 %5 R (1) DMEM/
F12 ¥ 37 3L 55 5% APRE-19 4 jify, {538 54 2 d e 1
W RN E H AR 100 mm B 35 LA, Y A 2Rk
F| 80% ~90% B}, it A& 4 0.25% EDTA 4 Ji & [ i
THAL 5 min,300xg 5.0 5 min YR A ML DL IE G A0 R
3> 100 mm 53R LA 4k 2L 85 5%

1.2.2 CRISPR/Cas9 #% A # % HS8 . H9 41 i b
ARPE/Hsf1 ™ 40 ffi #k HSFI 3£ A 2k 3297, %% 55 A&
(NM_005526. 4 , XM _005272315. 4 . XM _005272316. 4 .
XM_005272316. 4 XM_047421742. 1 XM _047421743. 1
XM_047421743.1 XM_011517006. 3) ,NM_005526. 4 %%

FAM 2 SHNE TN HSF1 BN T A 58 %A ATG T
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Uit eI 1) A0 S, AR WF R IOCTE HSF1 IR (1) 2 5 4
A D R] B A 48 B F B R T ) 5 RNA (guide
RNA, gRNA) J5 51|, cas9 B U {§ 75 Bt A7 25 B3 & 2B
DNA XUEESY YT, ik B w b HSFI JEH B H g (& 1),
Ve BRI 07 45 A BsmBI, % i1 gRNA 5|4 ¥ 31 : gRNA3
1E [ 4 5°-CACCGTACTTCAAGCACAACAACATGG-3”,
K 1] A 5 -AAACCCATGTTGTTGTGCTTGAAGTAC-3 *;
gRNA4 IF [i] 7 5-CACCGCAACATGGCCAGCTTCGTGC
GG-3", JZ 1] & 5°-AAACCCGCACGAAGCTGGCCATGTT
GC-37, gRNA 5| ¥R k & I 5 5 P& 3] pLVX-Lenti-
eRNA Z & i, #4) % pLVX-Lenti-HSF1-gRNA Jfi ki, Kf
pLVX-Lenti-cas9 , pLVX-Lenti-HSF1-gRNA & 2 Ji %7 47
W5 A0 % 5Ok psPAX2  pMD2. G 3k %% g HEK293 4
J, 7= A S M 535 Cas9  HSF1 gRNA3 il gRNA4
TR IR ES W B2 ml 28 0.45 um 38285 E Y
HEK293 #fi i 35 5% B35 2 pl REEHE (8 pg/pl) 1
S A 2 ml DMEM/F12 85 3% 56, I A 78 & 40 g
ARPE-19 Hrjd g 24 h, B8 Je Br 57 56 B 2wl 4 A 0 1A
R (20 pg/pl) A 16 pl BEIE 3 R (10 pg/pl) 5
DMEM/F12 ¥: 32 FIR 57, A b 8 e 3 1 40 i 35 5%
48 h, i 3 L D SR G 1 A AN AR o SR AR T Y
RPE 21 i 8 17 50 40 i o [ 15 77 , B KL 18] 400 900 7 2 40
J me % o HSF1 5 R 40 7K SF- /) DNA 741, 3845 HSF1
4G BRI ARPE-19 4i bk . LA Cas9 18 %% 75 B4 1
54z B ARPE-19 4 ffd o X If 41, HSF1 gRNA3 Fi
gRNA4 W35 7 J& Y« ARPE-19/Cas9 41 Jii /= /= ARPE/
Hsfl ™" 2 g, 3575 H8 AI4H Fl HO AU .

r AN T2
———//—HHH e
gRNA3 gRNA4

~-'AACTACTTCAACCACAACA;{EIATGGCCACCTTCGTGCCC"'
Bl 1 CRISPR/Cas9 £ [H 448 & G # 2 HSF1 &% ARPE-19 4 f
HBEE  gRNA: [ RNA
Figure 1 Construction strategies of HSF1 knockout ARPE-19 cell
line by using CRISPR/Cas9 gene editing system gRNA :guide RNA

1.2.3 Western blot il 2 ARPE-19 41 Jitd =p AH i K+
AR ki IR 20 i R SR T 5 A 2 1l 0 o 5]
I TR A 1 500 Y RIPA 2R A 27 o ik 22 A 40 M, $2
0 i S8 5T, 14 000xg .0 5 min Y8 FIE W, >R ]
BCA A & &H H Bk . ] 30 pg S H EAERTK,
A8 A A X 23 7 BT e AN W) W B2 ) SDS-PAGE Ji
HL Uk 73 B9 £ 1 B O B2 BN &2 PVDFE I i PVDF B, H
5% W fg 4= W5 = i B 1 b 43 0% im HSF1 HSP70
HSP27 .p21 ,p53 A1 IL-18 —$r (¥ 1: 1 000 # B ),

4 CWie &, TBST YL 3 ¥, % inAH . HRP AR
=40 (1:1 000 % FE) %= FFE 2 h, TBST ¥k 3
WA ECL &G, 2% K G BE I AR AR 5 B
{58, kM Tmage] B 15 4y Hr 85 1 4% 7 K B2 {H, DA
GAPDH N2, L4 BF A= 7Y 40 i A 28 b B R 55 536 X B]
A5 AR A REEH ey 1, iR A H
A A R iE R, 5 HE 0.2 mmol/L NAC 4b 7
24 h £ A RR , B2 BB (1 iE 4T Western blot 525, LA
B-actin g N2, 115F p21 3 H A AHXS Rk, L
SLEA 3R BC I,

1.2.4  #% F1 IPI504 1% 5 ARPE-19 (1 #44K 72
N HCNRE JE (% B A= 7 H8 A HO i g, ol 43 C
KV a5 SR Ak S R AR HiF I ) 43 °C CO, 41 i
FEFRAE 0 i i dE AT 43 C IR SO 1 b, 57 BB d
37 CREFRHEIFAE 37 CHFRA /3 MK E 2 h Fl
12 h, SEUE A MAk, &4 0.5 wmol/L HSP9O 1]
57 TP1504 f) DMEM/F12 1535 B2 403 24 h 75 S 4R
SLIN o K ] Western blot 2546 I A~ [7] 4 ffd # HSP (1)
AT R 3K 1, PPAL 25 P 20 Mo 0 $A 0K 5l B R . SR
Mo 3 W BCEEE

1.2.5 SA-B-gal Jeta 3kl ARPE-19 4fi Jfl 4 52 % 2
fitb 3 SR SA-B-gal e i 5] & I & SA-B-gal i
PE, A& ARPE-19 4 ji i) s 2 AR B . HUBF A= 7Y HS |
HO 4l B8 2x 107 A/ L3 Fh 2 6 FL AR Hh o HL 8% 57
24 h, 8 MR TR 2 R [ E 15 min, PBS JE Uk 3 Ik,
BEUCS ming i A 2 ml SA-B-gal P A, 7EJC CO, HY
37 C1H A P9 B 4 12 h, PBS 35 ¥k 3 Ik, &K
5 min ;67 BN 200 £ 58 T AT A 10 ST, 5
AR YL A, 15 SA-B-gal FHPEZN I Lo ]
1.2.6 CCK-8 sLI kil ARPE-19 4L yG 71 F 84
I H8 F1 H9 41 A% LA 2 000 A4~/ FL 1 %5 3 33 Fp F 96
LA, R H] DMEM/F12 85 3% 5853 51| 55 52 40l 24 (48 .72
F196 h, B J2 4532 0L % 100 pl 10% CCK-8 2t 51 ¥ i
THiFR A 2 h, R 2 T RE B AR A £ 450 nm Ak 1)
W 5% BE (absorbance ,A) i o Fb 345 41 4A B A 7] B[R] 5
ARG 7o Sege s A S WG O IE

1.2.7 G =40 M A AG: 00 248 e B 00 BB 240 i ok e TR
2x10° A/FLHE F & 6 fLAR P8 5F 24 h K B0
15 min WCAE A0 M, 6 0 1 ml 70% vk 2, F vk I [ 2 40
g 2 h,PBS ¥k 2 Wi in 1 ml £ RNase A [ il fb N
WE (propidium iodide, PT) B¢ 3, IR &), iR &
30 min,PBS JE V% 2 UK ;4 20 il 5 AR PBS rp kA7 i 2t
A LAY LK, 5% FH FlowJo B4 23 A S5 4 % kb, 52
Bophsr A 3 U, O
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1.2.8 45 a5 s o 1 00 8 AN W) ok B2 H, 0, Ab 31 2% 1
T ARPE-19 72355 4 4% 41 Mg #k LA 2 000 4~/4L (1) %%
FEFEA T 96 LAk, T 100 wl 58 4 B SR FE9EAT B 5% , 4
H I B J5 4 5 FH 4 45 0,200, 400, 600, 800 pmol/L
H,0, () DMEM/F12 5532 35 F2 400 48 h; i 4% 2 %
FEY I 361 72 4 FEL 15 min, PBS 35 P& 3 3K, &K 5 min; [
20% H I [ 52 40 i 10 min, PBS {E%E 3 WX, &YX 5 min;
FALIMA 100 wl 0.23% 25 5 L %W Y4 4 10 min, PBS
REEUER EIE W E T, BRI PBS, i A 100 wl 33%
COWR S VR HEAT 45 & 5 e, 4% 5, T EE bR AL
570 nm L1 A, DL 45 A MR R 22 H,0, Ab 38 20 i
Vi g o BB 20 K ] o B HL, 0, &b 38 400 G 1% A % 7 0
o Y MEAHXTAE TG 2 =H,0, Kb PR A A (B %) B2 i
A{EX100% . S S A 3 W, U EIME .
1.2.9 U0 MR K I 40 i 9 ROS & & BCA 40 it
PREE R 2% 10° A/FL 2 6 fL A 55 24 h, 3
1 ml F5G BE 1 &F (9 Wk B2 24 10 pmol/L. DHE £££}, T
37 C 5% CO, & 1F FM % 30 min, PBS 35 ¥ 2 1K
PBS FE 2 4, iz 40 M 7 , 7 B R 30 =K 400 4500 2 4
ML NGB , SLER Sy A 3 W O E
1.2.10  SEpf 9ot 5 PCR O I 240 L 4 p53 . p21
1 SASP Kl mRNA A Xf ik & HUA 40 M bk >R T
Trizol #: 2 L 8 RNA, L 2.5 pg M RNA Rl , &
30 2 S iR & R AT 20wl 4K R B 8 B S 5 DA
cDNA B, LL4F L 10 ng (84 .20 wl B9 J2 7 4K
REAT PCR Y1, SEEEGIYFH WK 1, hA %
BHEW A R 74 0 DL GAPDH K2, % i 274
PR A ILFE A KB E, LRMTEE 3K, BOF
B
1.3 Stk

K H] GraphPad Prism9 4t 11 2% 804 % 5048 17 52
e & kil 48 br i &
Shapiro-Wilk £ 56 {iF 52 £F A 1E
B Ai, Lh x+s £, Levene

BRIESHAMA T 2508, W0 bl

ol — 200 2 b B A
BRI 45 B 22 5 LR T 2
SR R REa@ms a0
wRWIE R E ks
b B U5 45 490 45 B 6 44
22 5% H B R 8 367 2

1 2425 5 LR 1T D 2 0 25 447 . W T L e e
LSD-1 K. SR AU o, P<0.05 O 2% 541 Gt

x1 EERASIMF5
Table 1 Gene primer sequences

FEH 51YF51(5-37)
p53 IE 1] : ACCTATGGAAACTACTTCCTGAAA

JZ ] : CTGGCATTCTGGGAGCTTCA
p21 1E 18] : AAGTCAGTTCCTTGTGGAGC

JZ [i] : GCCATTAGCGCATCACAGTC
GAPDH 1E 7] : GACAGTCAGCCGCATCTTCT

J2 1] : GCGCCCAATACGACCAAATC
IL-1B 1E[A] : AGTACCTGAGCTCGCCAGT

J2 1] : TGGTGGTCGGAGATTCGTAG
IL-6 1E 8] : TGAACTCCTTCTCCACAAGCG

J2 1] : CCGTCGAGGATGTACCGAAT
IL-8 1E A : GCTCTGTGTGAAGGTGCAGTT

JZ [1] : ACCCAGTTTTCCTTGGGGTC
MCP-1 1EA] : CGCCTCCAGCATGAAAGTCT

1] : AGGTGACTGGGGCATTGATT
T : GAPDH « H il 18 -3- W i Jt S0 A 5 1L - 19 40 O A 3R s MCP - LA 200 0
(4=
Note: GAPDH ; glyceraldehyde-3-phosphate dehydrogenase ; IL: interleukin ;

MCP : monocyte chemoattractant protein
2 HR

2.1 ARPE/Hsfl™"" 4ilJifa i 5 5715 B0 B 56 F

Ny 0 el 25 B e B, AR B 2 MR ek bRk HSFT JE
0 40 M BR 49 S $E 45 — ACA/+T (H8) . +A/-TCGTGCGG
CAGCT(H9) #5275 (&l 2A) . Western blot 5 ] 2%
SR HS HO 40 bk R 3k HSF1 K 15 45 B 4 %1 20
L RRAR L, H8 \HO 4H Jf bk HSP70 \HSP27 I CLU 4R
I 2% i B2 WY v s (16 2B) . B A= AL CHS FI HO 4
ff ik Hh HSPOO & [ A XF 3¢ 3k i B b4 22 S T4 it
2 Y (F=0.29,P=0.76) ,HSP70 HSP27 filCLUZE

AR5

BpEARl HS  HO i

HSF1 82000

529aa B/ T HSPO( —— ) () ()()()

HSP70 - s e 70 000
HSP27 M s— 27 000

111aa(-ACA,+T) H8

e 5252a(+A ,-TCGTGCGG

CAGCT) H9 CLU S s w27 (00

o o .-. 36 000 TB)

2 HSF1 7Rk ARPE-19 REEIME A4 400k HSFI PSSR B & 4Ifa bk HSFI R[F HSPs

J CLU S P FRIBHIK A HSF SR s % 58 X7 s HSP - SR e 8 (15 CLU SR SR K ; GAPDH . i 8 -3

Sy Hr, I LR i LSD-¢
B o ASTR] 20 M PR A ] A0 B i
Je BN [ B ) 45 A 0 45 A

12 1t = A
Figure 2

strain

Construction of HSF1 knockout ARPE-19 cells

B:HSF1,HSPs and CLU expression electrophoresis diagram in different cell strains

A: HSF1 sequencing results for each cell
HSF . heat shock

transcription factor; HSP :heat shock protein; CLU : clusterin; GAPDH ; glyceraldehyde-3-phosphate dehydrogenase



. 422 . ARSI IR B2 Ak 2024 4F 5 H S 42 %5 5 4 Chin J Exp Ophthalmol ,May 2024, Vol. 42 ,No. 5

FIAH X ik & Bk 22 R ¥ A Ge it 22 & L (F=101.30,
18.59.8.07, % P<0.05), H: ¥ H8 FI HO 41 g £
HSP70 HSP27 FI CLU £ 1 A %) 3% ik & A% T B A4 Y
YRR, 22 S A G (3 P<0.05) (£ 2)

®2 FREMEME%P HSPHXEZEBRK CLUERBHEMRIZE
L& (xs)

Table 2 Comparison of relative expression of HSPs and

CLU proteins among different cell strains (xzs)

BEAM LR
41 ik FEA HSP90 HSP70 HSP27
CLU #HH
sl ps| S|
i 2E R 3 1.00£0.00 1.00£0.00 1.00%0.00 1.00+0.00
HS 3 0.88+0.09 0.45+0.06" 0.34=0. 13" 0.36+0. 25"
H9 3 0.960.25 0.56+0.01° 0.48=0. 14" 0.47+0. 14"
F i 0.29 101.30 18.59 8.07
Pl 0.76 <0.001 <0.01 <0.05

TE 5 WA R A bR LU E, ° P<0. 05 (B PR R J5 22437, LSD-¢ A& 4 )
HSP: #fk 52 s CLU . RAE R

Note ; Compared with wild-type cell strain,”P<0.05 ( One-way ANOVA,
LSD-t test) HSP:heat shock protein; CLU : clusterin

2.2 A ZHMIARAEAS [R] 4 R TPIS04 35 5 T #IK v J2
o7 FH 5 B AR 3k E A

A T, 5 37 °C AL HELAH A L, 45 AN TRl #A iR
se A PR i Hh HSF1 85 1 M H R Ui & ([ HSP70 (HSP27
Fl CLU 8 F 4%l I BE B3 o 5 5 40 [] S 0K oAb 2 2% 14
N EF A R4 B AH B, H8 A1 HO 44 fifg Hh HSP70 , HSP27
M CLU 5 [ 2571 IR B2 55 (18 3A) o 70 B 2F U 246 i ik
o R TR AR 5 b B S HSFT 28 R X 3R 35 5 SR 1
XSGR X (F=55.40,P<0.01) ; 5 37 C kb
FRAHEL ,43 C 1 h K5 2 h AR5 12 h Kb 3520 g
HSF1 M KRB w T mE, ZR W ESRITHE XL

(¥ P<0.01) (5 3) o 4% 4 MR AS [7] $RAK v b B 55 1
T HSP70 \HSP27 il CLU & FIAH X b & Bk ik 2=
S Gt L (F gy = 114.90 178, 30,522. 70,
¥ P<0.01;F,, =15.79.84.70 21.26, ] P<0.05) ;
5 A R A R LR, RE Y 43 °C AR e Ak B R AR
H8 HO #ii gtk HSP70 .CLU & HAHXf Kk m MU BT
K, HO 4fi ffu bk HSP27 f I AHXT Rk s W W T %, 25 7
B gt L (¥ P<0.05) (£ 4) .

®3 FEAFARARRAKRTLAES HSFI EEHEMNREE
PE 2% (x£s)

Table 3 Comparison of relative expression of HSF1 protein

after different heat shock treatment in wild-type cell (x=s)

R e Ak 2R FEA HSF1 25 H A X 3Rk i
37 ¢ 3 1. 00+0. 00
43°C 1h 3 1. 150. 06
43°C 1h{kE2h 3 1.65+0. 07
43°C 1h{kE 12 h 3 1.95+0. 14°

F i 55. 40

P 1Y <0.01

5 37 CAbH L%, P<0.01 (B[R K J5 22 43 #7, LSD-t £ 55 )
HSF : 0k v % ¢ 5 7
Note: Compared with 37 °C treatment, P < 0.01 ( One-way ANOVA,

LSD-t test)  HSF:heat shock transcription factor

S A T A M AR, S OR Ak B AR I AR AR LE L TPTS04 4k
5 HSF1 28 [ %4 K B2 6 W] 248 6, HSP70  HSP27
1 CLU #4715 K BE 3 3 ; H8 A HO 41 Jf tk 1P1504
AbFRZEE T HSP70 \HSP27 1 CLU 25 1 4571 JK B 4 B
A= RO A (1] 3B) o AR LA iR 22 TPIS04 4b
L5 IP1504 4B 5 HSF1 28 P AH X 3205 i H L, 22 5
TGN (1=2.69,P=0.24) (K 5) . #FAMHRA

[l 1PISO4 4b #E 2% 4+

P I A 95
T T T BE e o~ W HSPT0 SP27  CLU 1
HSF1 S . . 82 000 HSF1 - — 82000 AHXS K S L 25
HSPT0 1 D . e e s e o 70000 HSP70 R o 70000 A GEIF R L (Fyyy =
HISP7 A [ISP27 s 4 i -  ww 27000 45.80.11.37.15. 81,34 P<
(LU S 27 000 CLU o e s e o o 27000 0.05; F ), =20.36,18. 72,

CAPDH S - ()

GAPDH | e S s s a——— 36 000

21.79,# P<0.05) ; HoHp By

(A (B

3 HARE IPISO4 A BEEARARKPAREREEXEAREBEKE A ARk M
Ja £ AR TE RN MK R R R UK 1:37 CIEH 55 3%;2:43 CHIR T4 FE 1 h;3.43 C ka4
B h G 37 CIERH IR 2 h;4.43 CHAKR WAL B 1 h )5 37 CIEH R F#ME 12 h B IPI504 kb B )5
A IR S B AR KB RIS UK B HSF R e % SR s HSP Bk Fe 28 1 CLU : AL 3 GAPDH:
A -3- 9k R 5t S

Figure 3 Heat shock response-associated proteins expression electrophoretogram in each group after heat
shock and IPI504 treatment A :Electrophoretogram in each group after different heat shock treatment 1:37 °C
normal culture;2:43 °C heat shock treatment for 1 hour;3:43 °C heat shock treatment for 1 hour,37 °C normal
culture recovery 2 hours; 4:43 C heat shock treatment for 1 hour, 37 °C normal culture recovery 12 hours

B : Electrophoretogram in each group after different IPI504 treatment HSF :heat shock transcription factor; HSP;
heat shock protein; CLU ; clusterin; GAPDH ; glyceraldehyde-3-phosphate dehydrogenase

HE TR R TPTS04 4k B 4%
£ F HSP70, HSP27 i
CLU & A M X 26 1k B ¥ %%
Ak 1P1504 kb 33 40 Jf 7 &
ERHARITFE (Y
P<0.05) ;55 %5 A4 7Y 20 g b
i < I R L S
T HO 41 Jfl #k th HSP70 Fi
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F4 BHEBEARRRMAELER HSP70 HSP27 CLU 28
T3 RIE B R (xxs)

Table 4 Comparison of relative expression of HSP70,
HSP27 and CLU proteins among different cell strains after

different heat shock treatment (xxs)

ASTF) AR TE 4 BELIS HSPTO B AR Kk i

Atk FEAE - sy BTIh BT
MW 2h W4 12 h
LIgaceii] 3 1.00=0.00 2.28+0.48" 3.16+0.57" 4.32+0.87"
H8 3 0.79+0.08 0.96+0.03" 1.02+0.19" 1.48+0.10"
H9 3 0.86+0.08 0.56+0.10" 1.14x0.11" 0.71+0.02"
AR PR 73 4 B JE HSP27 5 1 AH A 2 5k 1
MMIkR  REARE ¢ ey, BTCIh 43T Lh
M 2h W4 12 h
Ligacpi 3 1.00+0.00 1.41+0.13 2.08+0.21" 2.53+0.13"
H8 3 0.52+0.05" 0.82+0.10" 1.71£0.20" 2.53+0.13"
H9 3 0.33£0. 04" 0.86+0.08" 0.33x0.04* 0.66+0.06"
AR AR EAL PR S CLU 2 [ AH A 2% 5k i
Mtk FEAE
4 lh 4 lh
37 C 43°C 1h 3 ff 3:C
WE2h  E 12h
LAt 3 1.00£0.00 1.11x0.16 1.63+0.21° 1.29+0.16
H8 3 0.31+0.06" 0.32+0.01" 0.70+0.03" 0.75+0. 04"
H9 3 0.66+0.06 0.76+0.03" 0.46+0.06" 0.23+0.07"

&;HSP70;F2W% =114.90,P<0.01; Fyu =15.79, P<0.05. HSP27.
F oy =178.30,P<0.01; Fy 4 =84.70,P<0.01. CLU;FgmM =522.70,
P<0.001;F 4 =21.26,P<0.05. 54 (4 37 C4b# L 42, " P<0.05; 5[]
Tl b 391 A4 00 240 i ok L %2, " P< 0. 05 (5 R % U7 25 43, LSD -t 3 )

HSP: R 7 8 1 ; CLU . RE R
Note: HSP70: F_ i = 114.90, P<0.01; F

HSP27: F, un = 178.30, P<0.01; F
F =522.70, P<0.001; F

treatment E. 15' 79 ’ P< 0~ 05~
weament = 8470, P < 0.01. CLU:
=21.26, P<0.05. Compared with

cell strain treatment

respective 37 °C treatment,“P < 0. 05; compared with wild-type cell strain

with the same treatment,hP<O. 05 (Two-way ANOVA,LSD-¢ test) HSP:
heat shock protein; CLU : clusterin

HSP27 & [ M X 2% 35 & B 8 F B, H8 41 i #k b
HSP27 R (AT ek B B TR, 2 R A Gl
Y (¥ P<0.05)(F£6),
2.3 N[F 20 PR AN b SA-B-gal BHE 40 LE 451 AL
555 Az A A0 B bR A B, HS
HO 21 Jif bk v 5 € 4% £ 40 i % H
WZ (K 4), 3 Fham itk SA-
B-gal FH 1 41 At bb 1) S 4K Lb 3 22
A% E X (F =210.10,
P<0.001) ; H v 55 B A AU 41 Jifd
HIEE, H8 F1 HO 41 g £k H SA-B-
gal FHPEZ0 M bE ) S 25 T &, 22 57
BIA Gt 2#5 L(3 P<0.001)
(%7,

Liiga e

P

R5 FH4HFME IPIS04 438 /5 HSF1 EHMEAXMRIEE
Fb &5 (x5)

Table 5 Comparison of relative expression of HSF1 protein

in wild-type cell strains after IPI504 treatment (xzs)

ek v 4k #1 A HSF1 2 (A X ik &
IP1504 4b 3 5 3 0. 88+0. 10

F 2 TIP1504 fb 3 3 1. 00+0. 00

i i 2.69

P {H 0.24

G CHMSLREA K2 %)  HSFHURTORE SR T

Note : ( Independent sample ¢-test)  HSF:heat shock transcription factor

& 6 Z4AEKE IPIS04 & IR B) /5 HSP70 HSP27 7 CLU & H
TR XI5 B LB (x2s)

Table 6 Comparison of relative expression of HSP70,
HSP27 and CLU proteins among different cell strains with

or without IPI504 treatment (xs)

cells were stained in blue

o0 i b peA R S0 Pl e it
% % IPI504 4b ¥ % 1P1504 jib ¥
Ligacpii 3 1. 00+0. 00 5.52+1.29°
H8 3 0.99+0. 18 0.32£0. 05"
HY 3 0.22+0. 14" 0.13£0.12"
ey
ey o HSP27 7 (AR X 23K &
% 2 IPI504 4b 7§ % 1PI504 jib ¥
S A= R 1. 00=0. 00 2.23+0.51"
H8 3 0.50+0. 11" 0.88+0. 16"
HY 3 0.59£0. 11" 0.46+0.09"
=
X ok CLU Z& [ A %) 3R ik &
K2 TP1504 kb B 2% 1P1504 4b 3
i A A 3 1. 00£0. 00 1.69+0.27°
HS 3 0.90+0. 05 0.52+0.17"
H9 3 0.95+0. 09 0.93+0. 03"

T HSPT70: Fogyey = 45.80, P<0.01; Fyypy = 20.36, P<0.05. HSP27:
Fmu =11.37,P<0.05; Fp = 18.72, P<0.05. CLU: Fypp = 15. 81,
P<0.001;F = 21.79, P <0.001. 55 4 [ & % IPIS04 4b 0 Ik %,
“P<0. 001 ;55 [F) 7 b B 4% {4 T 17 2 7 41 b LL 62, " P<0. OL (B I 4 7

Z M1, LSD- £ 5)  HSP: #R TR 1 ; CLU JREFK
Note: HSP70: F., ... = 45.80, P<0.01; F,..... =20.36, P<0.05.

HSP27: F i = 11.37, P<0.05; F, . = 18.72, P < 0.05. CLU:
F =15.81,P<0.001; F =21.79, P<0.001. Compared with

cell strain treatment
respective non-IP1504 treatment, P < 0. 001 ; compared with wild-type cell
strain with the same treatment,”P<0. 01 ( Two-way ANOVA, LSD-¢ test)

HSP ; heat shock protein; CLU ; clusterin

H8 H9

TN A Y
Figure 4 SA-B-gal staining images in different cell lines ( X200, scale bar= 100 pm)

Senescent
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x7 TEHEMEER SA-B-gal P1E LA bk B LE 32 (x2s, %)
Table 7 Comparison of percentage of SA-B-gal-positive cell

among different cell strains (x=s, %)

2 i b FEA SA-B-gal BH: 40 i b i)
2 10 5.69+2. 41

H8 10 23.54x1. 96"

HY 10 28.40+2. 95"

F 210. 10

P <0. 001

T - 5 0 A RS AR LL %, * P<0. 001 ( FPH 3 Ty 2223 #r , LSD-¢ £ 55 )
Note ; Compared with wild-type cell strain, " P<0. 001 ( One-way ANOVA,
LSD-¢ test)

2.4 A [ 240 PR 0 35 3 (R 200 R 30 L A
25 A N AR A [) 355 5% I6F 18] 5 40 3 ) A, (BLEVA 1L
A G L (F ey = 1 637.00,P<0.001;
Fwy =3 277.00, P<0.001) , H rp 55 B A B 40 Jfd bk A
F, H8 I HO 41 Jfd Ak 4% AR I B[] 5 A s, (8 35 FEAR,
2SI G (1 P<0.05) (3£ 8) .

F 8 [ iE S & 40 AT Ak R A B IR D (B LE R (x5s)

Table 8 Comparison of cell viability among different cell

strains at different time points (xzs)

AN [ 35 57 16 TF) R A0 LT ) Aso (HL

AR AR 24 h 48 h 72 h 96 h

7 A= 7Y 5 0.31+0.01 0.68+0.04" 1.21+0.03" 2.69+0.08"
HS 5 0.11£0.01" 0.18+0.01™ 0.39+0.03™ 1.01+0. 10™
H9 5 0.22+0.02* 0.32+0.01™ 0.59+0. 06" 1.35+0.06"

H:Fyggu = 1 637.00,P<0.001;F =3 277.00,P<0.001. & [fi — It

) S5 59 A O H 82, P<0. 0555545 B 24 h Ho 4, P P<0. 05 (W5 [ %07
2250 M7, LSD- 4545 ) ARG

Note: Fy e = 1 637.00, P <0.001; F,,. =3 277.00, P < 0.001.

Compared with wild-type cell strain at the same time point,”P < 0.05;
compared with respective 24 hours,"P < 0.05 ( Two-way ANOVA, LSD-¢

test) A:absorbance

BFA- 7L H8 F1 HO 4 Ik 9 G W20 i i 2 Lo
Bk (24.50£1.82)% , (45.87+2.80)% Fl (38.73 +
4.36) %, SR HL 8 2 A G B O (F = 23,57,
P<0.01) ; 558 2E R0 M bR bE 5, HY F1 HO 41 il Bk G1
WA o e T, 22 SR A et e 8 (8 P<
0.01) (K 5).

2.5 A HE H,0, &b F T & 40 i Bk A X A7 16 %
A

ATl BE H, 0, Ab B A 40 A AR X A7 176 SR L
B2E B Gt L (Fyy, = 952.00, P <0.001,
Fyp =294.50,P<0.001) , H 400,600,800 wmol/L
H,0, 4b 2 H8 F1 HO 4il il bk i) AH X 47 15 2 B @ AI0 T B
A RVAN M, 2% S A e it 2 i L (3 P<0.05) ;4% 4 i
BRAR OF 47 15 AR B H,0, 50) B 0 iz i r R, 2
H,O, SR (£ 9) .

80 - N GO/G1
S

G2/M
60 |

40 -
20 I
0

Laga e H8 H9

BS5 FRAMKPEREARESHER

Figure 5 Cell cycle distribution in different cell strains

2L F 02 303 0 A 7T 93 L (%)

®9 AEKRE H,0, LB EFREHAMKETEEELE (xx5)
Table 9 Comparison of relative survival rate of different cell

strains after H,O, treatment (xxs)

‘ N ) 240 6 R AR X A7 0
H,0, W kA
Ligacyii] HS H9

0 pmol/L 3 1. 00+0. 00 1. 00+0. 06 1. 00+0. 08
200 wmol/L 3 0.97+0. 01 0.91+0. 02 0. 84+0. 03"
400 pmol/L 3 0.84+0. 01 0.61x0.02*  0.72+0. 02"
600 pmol/L 3 0.700. 03 0.44£0.01"  0.42:0.01"
800 pmol/L 3 0.33+0.03"  0.1120.03*  0.12+0.02"

T F oy =952.00,P<0. 0015 F 0 =294. 50, P<0. 001. 5 T 4 71 4 i
FIE %, " P<0.05; 5 % 41 itk 0 pmol/L H,0, &b ¥ H. 4, P<0. 05 (

P 2R J7 2250 7, LSD- 45 4 )

Note: . poupation = 952.00, P < 0.001; Fy iy = 294. 50, P < 0. 001.

Compared with wild-type cell strain,”P < 0.05; compared with respective
0 pmol/L H,0, lrealmenl,hP<0. 05 (Two-way ANOVA,LSD-¢ test)

2.6 A[FEA0HEHRT ROS &8 HEKL

Wy A7 H8 I HO 4R bk o ROS 25 B2 B A LY
BIEFAG A E X (F=43.83,P<0.001) ,Hr 5 Ef A
TIAR MR AR L, H8 71 HO R bk v ROS %l i )& 4
FIG ZE A G L (H) P<0.01) (3£ 10) .

F10 FTEAAEHT ROS FHIBELLEK (x2s)

Table 10 Comparison of ROS fluorescence intensity

among different cell strains (x=s)

21 ffd Ak FEA ROS %5 FE(H
Y 3 106. 67+4. 11
H8 3 191. 00+9. 27°
H9 3 157. 67+9. 74°
F 14 43.83

P{H <0. 001

TE 5 B A R M AR LA, P<0. O (B R R 5 22 20 #r , LSD ¢ £ 560)
ROS: i 1E 4

Note ; Compared with wild-type cell strain,*P<0.01 ( One-way ANOVA,
LSD-¢ test)

ROS ;reactive oxygen species
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2.7 OA[RI4HpR e SASP AH OGN EE H F mRNA %
R 0L L

5 A= RY 20 M AR EE A, HS  HO 41 il #k vh p53 . p21
HE 2R R I 5 TL-1B8 25 1 2% R s (&1 6) o
AR p53 p21 I IL-1B R AR X K3k & VA L
BRI GEE L (F=9.38.16.69,11.49, 1
P<0.05) ; H %%?EEWQEE@H%*E kb, H8 F1 HO 41 fifg %
W op53 Fl p21 H AN FRE R B AL IL-18 EH
X REAEHE TR, ZERUARITFE X (Y
P<0.05) (% 11) .

WA HS HY AR
T
118 H 17,000

6 SMMAPEEREY p53.p21 IL- 1 EAREBKE
IL: 140 A 3% 5 GAPDH . H 31l 1 -3-f 1t L e
Figure 6 Electrophoretogram of senescence markers p53, p21 and

IL-1B expression in different cell strains IL: interleukin; GAPDH

glyceraldehyde-3-phosphate dehydrogenase

&40 M Bk P pS3.p21  IL-1B . 1L-6 . 1L-8 F1 MCP1
mRNA A% 5 BA A S R A G it B L (F =
596.00,35.99 . 174. 60,16 649.00,149.10,61.39, 1
P<0.05) . 5574 BU0 ik AH L, H8 1 HO 4 Jid #k v
p53 Fl p21 mRNA AR 335 & W 3% It , IL-18 1L-6
IL-8 MCP1 mRNA X} £k & B T, 258 6%
R X (¥ P<0.01) (£ 12),

2.8 K ANMutk NAC LB p21 & HRIB L HEL
HORZ NAC ZEFEAH L, NAC 4b 1 J5 H8 (H9 41 i
B p21 AR KB (7)o 4% 40 M Bk A [ Ak
HZAFT p21 P MR R IA SR L R A Gy
B (F e =80.45,F = 171.70,3 P<0.01); K&
NAC AEBEZ& (T, H8 \HO Al g bk p21 3 F A X 5k
PR A R A AR TR, 25 R A R R (8
P<0.001) ; 5K % NAC 4bBAH EE, H8 \HO 41 iy #k &
NAC ZbFH5 p21 3 FH AR 0k 5 2 W] R B A1, 22 57 1Y
A GRS ($ P<0.05) (% 13) ¢

F 11 REHEK p53.p21 F1 IL-18 EEEMNRIEE
bk 85 (x5)

Table 11 Comparison of relative expressions of p53,p21 and

IL-1p proteins among different cell strains (xzs)

2 H R AR 3R 3k

2 Jfd i FEAS

p53 p21 IL-18
L cpii 3 1.00+0. 00 1.00+0. 00 1.00+0. 00
H8 3 4.88+1.36" 4.76+1.12° 0.34+0. 18"
H9 3 4.46+1.02" 3.03+0. 18" 0.36+0. 21"
F1{H 9.38 16. 69 11. 49
P4 0.01 <0.01 <0.01

T 5 B A R AR LA, U P<0. OS (BRI R 5 22 2047, LSD - 6 55)
Note ; Compared with wild-type cell strain,”P<0.05 ( One-way ANOVA,
LSD-¢ test)

Ligacpil HS

i Ky
NAC - + - + - + TR

p21 21 000

B-actin m 42000

7 BHEMKATE NAC )5 p21 EBRIZRIKE NAC:N-Z
Figure 7 Electrophoretogram of p21 protein expression in different
cell strains treated with or without NAC NAC: N-acetylcysteine

R12 FEHMEBKT SASP HAXE R mRNA I RIZEB LK (r£s)

Table 12 Comparison of relative mRNA expression levels of SASP-related genes among different cell strains (xzs)

SASP H K HEH mRNA AH X} 35 i

£ 0 bR FEA

p53 p21 IL-1B IL-6 IL-8 McP1
Lgeceii 3 0.99+0. 01 1.02+0. 20 1.00+0. 07 1.00+£0. 01 1.01£0.12 1.01+0. 15
H8 3 2. 64+0.05" 2.89+0. 28" 0.11+0.01° 0. 04+0. 00" 0.01+0. 00" 0.20+0. 04°
H9 3 1.67+0.07" 2.31+0. 19" 0.57+0. 03" 0. 02+0. 00" 0.00+0. 00" 0.08+0. 00"
F {4 596. 00 35.99 174. 60 16 649. 00 149.10 61.39
Py <0.001 <0.01 <0.001 <0.001 <0.001 <0.001

T 5 0 A R PR LA, " P<O. 01 (BATRI K 7 2200, LSD -t Ku ) SASP : 8 AR S50 R 200 5 1L - (A AN MI 4 25 s MCP : B A a1k 2 15

Note ; Compared with wild-type cell strain,”P<0.01 ( One-way ANOVA, LSD-¢ test)

MCP ;: monocyte chemoattractant protein

SASP ; senescence-associated secretory phenotype; IL: interleukin;
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R 13 ZHMKAE NAC REJF p2l EAHENRIEZELER
(x=s)
Table 13 Comparison of relative expression of p21

protein among different cell strains with and without NAC

treatment (xzs)

AL B AT p21 & FADN R 05 B

41 1 bk FEAR i

F 2 NAC 4b 3 NAC Zb 3
LigaEp 3 1. 00+0. 00 1.08+0. 07
HS 3 5.1920. 56" 1.46%0.31"
H9 3 1.95+0. 30" 1.20+0. 11"

TE F gy = 80.45,P<0.001; F = 171.70, P = 0. 006. 5 £ 2 NAC

A1b FEF A T8 0 B A G, ¢ P<0. 055 5 28 NAC Kb FR R R4 AR 1L, P<
0.05( PR % 7 224347, LSD-t K %5)  NAC:N-Z Bk Bt & iR
Note: F wun = 80.45, P < 0.001; F,.. = 171.70, P = 0.006.

Compared with non-NAC treated wild-type cell strain,"P <0. 05; compared
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