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Abstract

Objective: To explore the correlation between the expression of CPE and cellular senescence. Meth-
ods: Human foreskin fibroblasts (NHSF cells) isolated from healthy human donors (5~20 years old)
who underwent surgical defibrillation were selected for passage. Here, we defined “NHSFs of less
than 15 generations as group N1, NHSFs of 15~25 generations as group N2, and NHSF of more than
45 generations as group N3”. Then the cells were treated with UVA and H:0: respectively to make
them senescent, and the premature aging model was established. Then lentiviral transfection of CPE
was performed to obtain stable CPE knockout cell lines. The expression of CPE and aging marker
protein and mRNA were detected by qRT-PCR and WB. The proliferation and senescence of NHSFs
after CPE knockdown were detected by cck8 and SA-f-gal staining, respectively. Finally, the expres-
sion level of NHSFs proinflammatory factors after CPE knock-down was detected by qRT-PCR. Re-
sults: The expressions of CPE protein and mRNA were the highest in N1 group, followed by N2 group
and N3 group, and the expressions of CPE protein and mRNA were decreased in the progeria cell
model. After CPE knockdown, the expressions of NHSFs protein and mRNA were both increased, the
cell activity was decreased, the degree of cell senility was significantly accelerated, and the mRNA
expression of proinflammatory factors was increased. Conclusion: CPE can be used as a potential
senescence marker and its high expression can delay senescence.
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1. HIE

NAZEACFEH 2 N8, RT3 Z A ST FUBOR B 2 A R R W KM A 1 — &
S BRI AAAL, R MRIMABEIBHERE. BEMAERIEK, . HHmEsE
SRR, I SRR AR R AL, B2 SEEEEMISBIN I R R AL dr 28 45 1] tndfe]
I3 A IR — KB IR L, FERIGYIPiEE, FOVKMISG 4 250REEM . B,
R TR LA, WAHMMEEZEN 7%, EREBORIIARE, 7> T3ER T AT RESON SE 3 2 1

IEAESR, MISCHEFLE W] T CPE 7EANEE RS0 I EE B[ 2] Fif JR 25109 BRI% (AD) sk & — Fl 5 32 2 M1 5K 1)
FHEIRAT MO, R ZE AR EEEA[3]. B LRE, CPE 5 AD Z AR, BERT
CPE 7E A [ K0 [X 38 (£ 35 37 B 2 AN T4 g N 26 AD BEHerh i i AR R R BLIERE 2 B, Bl R VR IR
i B3 1Y) CPE JEDR AR T B 978, HIX i 5878 15 B IR S R AR DG P 28 8 M | 1 AZ SR P RO E 7
K[4]. IAl, CPE ILLRY CA3 ¥ T4 ot S 52 e 71 51 AL T AN R D RERRAS [5]. B AT N 4855 T CPE
PRI 9 K 22 H00UR) BR T4 28 BRI IR 3 2R (R AR 06 BORE S AL 403, 11l CPE B3 22 A G AU 4R i b o

TEART T, AT 1895 55 % sShRNA #2537 CPE M7y, K% CPE 4E%2(Y) 40 flidt ik
CPE #Z(O)H M ZEZ b EME A mRNA F£iE/K . i K TR st . AT H 1T A B
TR T iR CPE S41HTE L MANSS, WM CPE MIIELZIEM, NHWEF CPE 1E NIBEF En ENA
PiaE 240 SR ER BE A
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2. MRFTTIE
2.1, HERRIEFFRIALIE

2.1.1. {RpEESE

293T 4Hffilly H ATCC (Manassas, VA, USA). £ Dulbecco’s modified Eagle’s medium (DMEM)H
(Thermo Fisher scientific, Waltham, MA, USA)Zs Il 10%/i& 4 1.5 (Thermo Fisher scientific) fll & 2 % (100
ng-mLY)-4% % &K (100 ug-mL~%, Life Technologies, Carlsbad, CA, USA), #HJii{E 37°C ¥ 5% CO, & 754
Brge. JRARIE S N Rk AT 4 40 P (NHSF) SRR T 422 52 R 35 B 14 BN 144 (5~20 %) 70 BS I N AL B .
AL NHSF, K NHSFS < 10 AR5 SONER(ND) 0, K5 15 /8 < NHSFs < 25 AU & XA i 1A]
(N2)4H i, # NHSFs>40 R 5E UNFEZ(NI) . R 7@ B, A1 % H UVA Al H.0, 4b
MR EZ . A TBIE UVA IR iR IR, 72 UVA IRURAET, KRR e,
NHSF R — 2R Eh 2 i 2K . S8J5, UVAJRITOCR A LK20W/09 & (K 41 61 320~400 nm); K
F Sigma-Aldrich 8540 3 vk, FE N 10 jem 2K, #4: 3 K. FHEJRE 300 =K K8 B H TR
REH ™. NHSF 7E¥ 1 200 pm H20; ff] DMEM H1853% 2 h (37°C, 5% CO2). 4 FH JG i i 15 7% 5 ke
BPIIKGE, 1F DMEM W53 4 R,

2.1.2. CPE HBfR B $

293T A LA 1 x 10 ANFLIKEE B b T 6 FLAR . pGL4.1- CPE #fk 2ml, pGLA4.1 & #ifAk, CPE-shRNA
(shRNA#1: F: CCGGCTCCAGGCTATCTGGCAATAACTCGAGTTATTGCCAGATAGCCTGGAGTTTTTG,
R: AATTCAAAAACTCCAGGCTATCTGGCAATAACTCGAGTTATTGCCAGATAGCCTGGAG or sShRNA#2:
F: CCGGATGCAATATTCCTGGTATTATCTCGAGATAATACCAGGAATATTGCATTTTTG, R:
AATTCAAAAAATGCAATATTCCTGGTATTATCTCGAGATAATACCAGGAATATTGCAT).

# control-shRNA (&K FZ¥) A 20 nM, GeneChem Company, China)fii A\ 293T 4Hf, #J% CPE-
ShRNA 18558 . 48 h 5, B0 BiE, 4884 NHSF 2 K. ] 400 ng-mL™ puromycin i NHSF 2
J&, 3K45 CPE A2 € rd b (1 40 bk o

22. EBUHFRREHERN(QRT-PCR)

TRIzol iR 77 (Ambion, USA)$ZHL i RNA . ] RevertAid™ %5 —#% cDNA & i 7 & (% Kk Fermentas
AT RNA KIAEAE N cDNA, F14# ] Real-Time PCR Assay Kit (Thermo Scientific 24 &), 35 [H )£l CFX96
Touch SZif 245 (Bio-Rad A, EE)HATER. UL GAPDH {E NN S HHIREE, A& IL-1. IL-6. 1L-8.
TNF-a fl TGF-4 (PRI ZRIE (FIFIR W% 1).

Table 1. The primers were sequenced by Real-Time PCR
#* 1. 5|%F %% H Real-Time PCR

BEIR A4 PR NABEEY] A 514
IL-1 TGGTAGTAGCAACCAACGGGA ACTTTGATTGAGGGCGTCATTC
IL-6 GGCCCTTGCTTTCTCTTCG ATAATAAAGTTTTGATTATGT
IL-8 TTTTGCCAAGGAGTGCTAAAGA AACCCTCTGCACCCAGTTTTC
TNF-a CTCTTCTGCCTGCTGCACTTTG ATGGGCTACAGGCTTGTCACTC
TGF-p CTAATGGTGGAAACCCACAACG TATCGCCAGGAATTGTTGCTG
GAPDH GGAGCGAGATCCCTCCAAAAT GGCTGTTGTCATACTTCTCATGG
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2.3. SIZEND

B BV A R A A SR 1% R 71U XS ) 17 (Sigma-Aldric, USA)) RIPA ZURLE MK
(Beyotime, HE)HF 4°CH# 30 min. ] 10% SDS-PAGE ¥R LK/ B A H, 445 PVDF i
(Millipore, MA, USA) . PVDF L #7E A 5% llg4- 95 TBST i i, #8515 Anti-p53 ik, Anti-
p21 Fifk(Abcam, Cam, UK). Anti-p16 $ifA&(SAB, USA)id 7% 1 7%-CPE ik (Invitrogen, USA), 1i-GAPDH
i (Invitrogen, USA). SRJE KK 5 25 —FifA(Cell Signaling Technology, USA)# & . FIF Image J #fF 2
BRI HT R B E AR
2.4. TE f-EAFEEE(SA-B-Gal)

BARTTESIR p-2F AUbE g Y (2977 £ (Cell Signaling Technology, Danvers, MA)Tt B4, &4
MR, EH 3L LS.

2.5. CCK-8 ¥ 4npa 7 sE

AT CCK-8 Bl fr(Invitrogen, USA)IE IS, #ikil £ i M1 19004 2 FLIOE R (9F 1 57
Mot HE 3 L L,

2.6. BIRGT

5 wilcox.text X 4 4% s 4R A0 14T 22 e Rk 0 M. R 4PSEE R A graphpad prism version 8.0.0 i
TG A IR B =N SEG K E + SEM. P28 EL &R A Student’s t- test A546:, p <
0.05 NZEFB G EE LKT.

3. &R
3.1. CPE pRix

NHE CPE 31k 52 AN, AR 748 &N Z NHSFs i CPE &K
Kl 1(A) R 3E% NHSFs 1 CPE 1) mRNA 7K TR FEAC. S, FAdid UVA RRSS AT A S0

AT T ME A, 25 R EOR, SATIRAMEL, UVA BT EALE 1 S/ NHSFs 11 CPE ) mRNA
K BEFEE 1(B), K 1(C)). 45 RFW, CPE fFEFEHIC NHSFs #iA 5, #8 CPE & —NEELE
&Y.
A)
1.2+
CPE
@ 0.8
'
g
Z
% 0.4-
0+
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Figure 1. Expression levels of CPE mRNA in different passage cells (A), H202 (B) and UVA (C). Control group vs Experi-
mental group, "p < 0.05, 0.01 < *p < 0.05, ™"p < 0.01

[ 1. CPE mRNA ZEREMERAARE(A). H202 (B)F UVA (C)RIE T HIFRIEKTF . *FHELE vs L34R, "p <0.05, 0.01<
*p<0.05, ™p<0.01

3.2. CPE B& 5 NHSFs TErIExM

AT VA CPE RAIXS A9 NHSFs B2mi, FRATEL shRNA 37 7 CPE RMRBIAL. 4nlsl 2(A)FIE 2(B)
fiizs, FATEE gRT-PCR Al western blotting #6:3ll CPE B AR i & . 455 %KW, CPE Mk Aifyg
e SRIG, BATRMN NHSFs (351 SA-p-gal et . S5x IR0 R, CPE RifR4i i & (4 iis
PR B (] 2(C)), 1 CPE M fiR 4l il & 11 SA-B-gal 2 v M &6t 2% T =i (4] 2(D)).

A 1.6 (B)

£12 o
2 PAS X
% 0.8 ,%\&. vGQQ) 6§)
0.4 ] k) =
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©
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Figure 2. Senescence of NHSFs induced by CPE silencing. mRNA expression level (A) and protein level (B) of CPE gene
knockout in NHSFs; CCK-8 assay revealed the effect of silenced CPE on cell proliferation (C); SA-f-gal staining (D). Control
group vs Experimental group, "p < 0.05, 0.01 < ™p < 0.05, "™p < 0.01

[ 2. CPE ;TBAIES NHSFs B93RE . NHSFs Haff& CPE E CPE B mRNA Rik/KFE(A)FIEHKFE(B); CCK-8
MR T B CPE XHYBAIEIERIFZMN(C); SA-p-gal (D). XPHR4H vs SLYu4H, “p < 0.05, 0.01 < “p < 0.05,
™p<0.01

3.3. CPE BUR 5 & ERIHE X4

AL, FATRHA gRT-PCR J7i I 8 iE K ¥ mRNA (IL-1. IL-6. 1L-8. TNF-a fil TGF-g)f1£iA.
ERLoR, 1E CPE miffZlrh, 1XUe 5 hE A OGHE K ) R IA Y3 N (1] 3). $7~ CPE H: R A vl 51 A 40 i
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ENRIE N o
g X8 W shCPE#L w shCPE#2
6 -
4 . *

51 * 5 - ]
Jisi ol iz a al

IL-1 IL-6 IL-8 TNF-« TGF-8

4, GGibERE

AHFFEAE R % CPE 4» 7 )5 FIF WB. qRT-PCR. 3% p-2F-FLHEH(SA-B-gal), CCKS8 2Ll 4l
MEEERE S, SR W], Ml CPE 7)1 /5, NHSF 40 #5E K IL-1. IL-6. IL-8. TNF-a 1 TGF-$ mRNA
FIAFEERA SR, SRR, MAEETEIRTS, BRRAS 45 %, CPE 7 TAE NI fE 4l i
AR BT LLANGIE M 3 2. (HASEES R BRT-I00FE 7 CPE 0% TAf s ZIEA, J5 TR TR
SIFRAMEYE, HTHEDS, EPERLRY, ENHAEEHNTT, FinRGEHIRERANIRI CPE 451
IPLEEE ARSIV IT I AL . A CPE 20 I TF R AR HERL 4 1 FIR 6 D o

EHEWH

2023 EEWIF A KA BTN 2K (4350); 2024 4FFEIEG 4 KA GBI gt 1) (5921) 18 B 44 24
BT ARBREAWT I H (23A0727)70 B4 H SRR} X B & 3 4 11 H (2024J37337).
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