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TEw, EZ£8 ,EBEE ", INGR, REE, TEF, HEw'"
(ILAFRIRAKRFERIASE TE2, L7 100048;
2@ mE (T ) AFATRASE], LT 100048)

H B ARG AT EREY (YCC) i Gt Kah F 09 Bk Al 4F 4 20 0 3% % 69 AR AP VE AL o BTl =
i A A B (catalase, CAT) . 2 AeH kit A 48 (glutathione peroxidase, GSH-Px) . A2 & AL 4y 3% L5
(superoxide dismutase, SOD) #PA=7 = (malondialdehyde, MDA) 4%, & ZE R YCC A FHL, #F
WM AT EFERRAR, H3 AT A B AKKEL (Gene Ontology, GO) Aw# A BH EARMEH4ALFH (Kyoto
Encyclopedia of Genes and Genomes, KEGG) Hhf8EH 54T 5H 5 E £ 547, A A STRING # % EAME £ F £ &K
AR E QR4 EZER (Protein-Protein Interaction, PPI) W%, 3kfF hub AR A LB M%, BLERHIR AL E
PCR (qRT-PCR) *fffitth ey IL-17 2 5B skt iTt —F A WA A K-FIIE. £ R AW, YCC B35 LA B %
FmfoAE A A EEE . (CAT: 37.82 units/mg & @ ; GSH-Px: 7.76 units/mg & &; SOD: 50.58 units/mg & &)
Bl i+ 2 & 44k MDA #% % (% 2.49 umol/mg & &)  (P<0.0001) . #B (Venn) 547 K I, HLimftas# g
T RE P FFERL 207 NEE . PPI H &2 B A 4P it (Betweenness) Hf & AT 10 & PPI F 4475 fe
b, REFAIRLERE, MRATAANSHAESEAhFIHE, Wb, ZREAZEARNIFIREELIL-1T
Fil#% (P<0.01) o qRT-PCR #%M 27, YCC #t 2 F4pH] IL-17 15 5 @A X LR (L-174. IL-17C. Aktl. AP-
1. IL-6) #9%&iE (P<0.05) o #2Lk, YCC TT@iddpdl IL-17 5B ARG AL, B THLERTHRE, B
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R
LRI AR A FAHH, A RS IL-17 5@ 5%, REE®
hE452K5:Q786 EkFRIAED: A XEHS:1002-0306(2026)18-0474—12

DOI: 10.13386/j.issn11002-0306.2025080121

Protective Effect of Cordyceps militaris Ferment on Replicative
Senescence in Skin Fibroblasts Based on Transcriptome Analysis

WANG Tingrui', LI Jinyong', PU Chunhong'?, SUN Ruiliang', SHI Doudou?,
WANG Changtao', ZHANG Jiachan"’

(1.College of Light Industry Science and Engineering, Beijing Technology and Business University,
Beijing 100048, China;
2.Beishang Jiamei (Beijing) Technology Co., Ltd., Beijing 100048, China)

Abstract: This study aimed to investigate the protective mechanism of Cordyceps militaris ferment (YCC) against senes-
cence in skin fibroblasts induced by continuous passage. The activities of catalase (CAT), glutathione peroxidase (GSH-Px),
superoxide dismutase (SOD) and malondialdehyde (MDA) content were evaluated to discuss the biological activities of

YCC. In order to study the in-depth protective mechanism of YCC on replicative senescence, transcriptome sequencing
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technology was employed. Differentially expressed genes (DEGs) were screened and further performed Gene Ontology
(GO) analysis, Kyoto Encyclopedia of Genes and Genomes (KEGG) functional annotation and KEGG functional enrich-
ment analysis. The protein-protein interaction (PPI) network of DEGs was constructed to find out the hub genes and its reg-
ulatory networks by STRING database. The selected I1L-17 signaling pathway was further validated by real-time fluores-
cent quantitative PCR (qQRT-PCR). The results showed that YCC significantly enhanced the activity of antioxidant enzymes
in replicative senescent cell models (CAT, 37.82 units/mg protein, GSH-Px, 7.76 units/mg protein; SOD, 50.58 units/mg
protein), while markedly reduced MDA release (approximately 2.49 pmol/mg protein) (P<0.0001). Venn analysis revealed
that the sample group could reverse 207 genes that were abnormally expressed in replicative senescence cells. The PPI net-
work analysis selected the top 10 core targets in Betweenness ranking, which were mainly involved in biological processes
such as inflammation, apoptosis and oxidative stress regulation. The IL-17 signaling pathway was influenced obviously by
DEGs (P<0.01). The gqRT-PCR detection results verified that YCC could significantly inhibit the expression of genes
related to the IL-17 signaling pathway (/L-174, IL-17C, Aktl, AP-1, and IL-6) (P<0.05). In conclusion, YCC attenuated
inflammation and exerted anti-aging effects by suppressing the IL-17 signaling pathway and subsequent downstream
inflammatory factor activation. These findings provide a solid theoretical basis for the application of YCC as a functional
food ingredient.
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activities

W B (Cordyceps militaris ) , X FRALAC HLUE EL,
SE TR ZMAERL RAE, &R E 2
JHSEHMENER, BRAM A TEEAE R
Wl ARt OO IRST RN, & R R AR BT
A E T R R AT S PREIVE T, BB
A el A BN A 0 e N b N R ) R D D N 2
IER B AR, (BB A IR S 2, AN T
I e SR e VA M DX, SR 52 2 S EAEE BRI B SR A
RIS T, S EOLAR B B W A = HoAT Hf
LRPEA R o AE R BB R S A LR, i e A
H e BA AR AR = R R AR e M Sy, B A
RS RST EEE G, N2 TSR, Ol &R
H R AR . T A SR B vl R R R
2T AR ELXS AR BRI SRR AR R 7Y, (AR
W HOE B IR A B =M, H BT S B B AL
PN TSR, 277 FII7E 60 22 80 d =2 [a], MK IHAHXT
AR i i RS — R A K 1, A7 R
5 F 7 d, W TR R I, AR ReR b
FHRE, RETRERERIOC IR TR 22 LA M PR IR R X
Bl ZFpAE G T . 2009 A7, i O S ACE
] S A BT A T o I, s AR O e 5
FE B AR AR R

WA R B TR 22 AR L R TR S TSR R ) S
W OREME T, AR R R ROER . R Pl R
BT S G R IR S, HLPR 224 5 SR b oA i
2270, Hoh, N6-(2-F8 38 - IR e F A b & d
vy, T DR 2244 v g i 5 i N P BT s IR M (L =
TSRO ST A 3 T S e 2
WP, FEARIAED IR . SRR L DAL Bebt
AT

A IR R S EAE Y245 Leonard Hayflick
T 1961 AEAEAR GG F7 N ET 48 20 M i) B U 30 .
ARYE e AL AT 43 Sy S s 2 (A= PR TR R A )

Sid B E CGRIK Hayflick #FRATA A . HAFSY
I K BRI G BET AE A AL AR 50 IS RSB T, i
ELA LML AE AN MIAL BRALAR 15~30 AR, 4Hffe S 1
M BTN AR S S8, AL s
LA EHIRe 1v5s, HBUEHAISRRIRGE . 4
N Hz FR AR AT A2 e B2 i) P o A o, R A
ETHAE ST TR ITASIRLE | AHfI AP REITT (extracellular
matrix, ECM) i} 45-G s /2807, RGE S5 32210 %
BERRR O “ RIEFER", A H S, T4
PR . b 558 S SERE W LAA = 2 30
RS AEHURE I, W B B P a4y T A B
55 1 3 A2 0 PRI AR I 45 22 il A A I
13, W Z B EAA BRI T4 B B 2% (reactive oxygen
species, ROS) | & 41 B HASE L35 A AL L8 521190

U R A S 2 B R UR Y B SR B R, LR I AE
B AU B T R i R RS, R R S A
P, B R DIReE B TR . SR R R
SR AL T AL TS A3 08 43T L B 4 i )2 1
VE P IS, FOR A O3 e =i A REhE s 4540
B, AEZ 5L . B S AR AR L AN )T IZ . R
HUE BT E DR C AR B 2 2 SR, (HE X bk s
SR B Y B M X — R ML R R AR AE S
Mo EHlrEss B R 5 &k 455 . AU ZE
BLEE AP, 1 B R ) (Y CC) 38 ) % 1A
Dige. PN IAE . AR S S 2 0 SE L PTRE TR
SLREZEPNS AP, BRIk, 5T YCC mPt i Hil T
ZALH, TT S R ) s 2 D Re B L PR
S SR T 0], I B R R R M s A IS
PRSI 2 4 B 2P E R, 32D e 2 [R)UR
BIRAEE M A N o

AR, AL e e e 15~20
ARJE TG L LR () S 2 R E, S TR . =
FHE B HF N T (senescence-associated S-galactosi-
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dase activity, SA-fgal) i EHE R AR 22 i, 4
J35E FHAS R QR 5 A= L Bz AT A gt A ot
ST, B HIRAR IR (4~5 ) 4 oA R AR % R 2, o
AR (17~18 A) AN A AR R ZH SR ARTE YCC 1Y
E7IW= i1 1 e o 1| D B UL DA D e B R L SR i 2
¥ (malondialdehyde, MDA) & %% YCC M4 %)
WEPE . FIHFE SR TR T mRNA KT, 5381
22 SEILPR Ik HARIE R, BH A HRE i 45550 i
H—H7E mRNA KSFEIFHEST TL-17 /5 5 g e
Bt L DR g R R A L e B T A2 M e e AL,
YCC 1E M TRETE & SRR SR
1 MRERE
1.1 MRS

i R bR s S vh 2] A RS D
A JLEL I AT 4E 4 ifd (Human foreskin fibroblasts,
HFF) WiTT SRR AT RR S w5 S8 S b
K A SRR AT RN W AR . SR TR .
WRERTR . BEIR A4 . m AR . HEE bral, db et
AT tEAKEy BR 2%, JbF /R A Y); fEP e g
T, SNl &5 LB Srbrat, hE B 25 A
1 B2 F] s BCA 85 P B s 1050 65 . A 42 e pE Fil
B JEORE A I3 7] & ( DNS % i 25 ) . DEPC 7K .
PBS ZZ #h#i . CCK-8(Cell Counting Kit-8) 4 g 15
iR & BB A ALY 5 AL (superoxide dismu-
tase, SOD) K7 & . i AL AW (catalase, CAT)
ELISA #9377 & . 4% e H K o 40 1k 4 1 ( glu-
tathione peroxidase, GSH-Px) ELISA #& M iz 7] &x .
PN ARG & E b A R A PR AS F
0.05% (& EDTA)REE FIEF. DMEM EEFRR00R . it
A41MyE 35 Grand Island 2AF; DMSO 3£ Sigma-
Aldrich A5 1% #2522 (1x10° U/L)-4%8525(100 mg/
L) 3Z£[E Gibco Life Technologies 4\ 7l ; Trizol. HT
RIMPR (V) . % S (Bradford ) 8 FAHE I E 1
Flg AR REEERHEARA R 51 BEVEY)
B A BRA S gii®) ) i S AR A B
NI

WIJ-80A- 1T %I CO, fHIRIEFEFE  iFERHMYES
PEAEA BRI F]; BXM-30R 730K J1281 K s b
RSO AT RS Wl BRI T 1845 )5 Sunrise BEpRY
T AR H]; XD-202 {88 Wik TR ey
J 75 TL80-2 BIPEFHES L VTIR K J1 By 25 iiAT BR
INFl; TGL-16 6 B URE DL ARG I EE
AN BT R AT BN H]; Sigma 1-14 fHAVS.GHL 48
E Sigma B5.0:HLA FRAF]; NUNC 6 FLANMET F=4R/
96 L 41 i 55 3% ik . Quant Studio 3 £ B} 2% ' 58
PCR £ %t Thermo Fisher BI 4% 2 &) ; F8 2R K iH /R
U3000 S0l ity i ek R A R
H]; MEL04E HL 7 R M4 ¥ -FE R L 25 ; WD-
9402A #I PCR Y g RAEAEMEIEARRA ],

1.2 LWHE
1.2.1 YCC il SRoCmk 23] M7k, FHHMGE
MR . B e AT IR NG b, AR IR A i e R
YCC127 [RS8 B 2 Bt As F-AR rh E 2~3 He |
28 5 mm WIBEJEEEFEY), $8% % 300 mL S48 2041
KR AR RS, B L T 28 °CL 180 r/min 1H
IRFRIR DRGSR 7 d, MO TR 22 AR 5 A B R A 2R
W 42 —F 2 A, AR O A . B
Jo 4k S UE 55 T 4% 2B 28 B K AR 3% 3% 300 mL,
121 °C &5 i & JE K 30 min J5, 32 A 20 mL 28R
S E ST 2R I R AU R I E T 28 C
180 r/min fHIRFE R URLLIEFE 7 d, KRG, 76
4800 r/min 5 F, B5.0> 30 min, BUH2ZZAFME 1:10
e 80 °C 7K 2 h, Z A B L iR T4 o
1.2.2 YCC T {HMW i & &t = BESCHR [24]
J7, KA - E YCC p s, (i
FE A7) SENE RN SRS ] 25 (DNS S i ) iz 348
JEbEE . {41 Bradford 25 F e BEE I <2 12055 S A
BEAMNSE. SISCHR [25] 777, RN 203
ME p-TSBE S ik o I C i 2= B Sk [26] 73k,
SR FH SV AP o CEL I R PR i . S RECSCRR [27]
5, SRAHARARI 0 2 i A . S RESCHR [28]1
¥, SR FH = SO AH 4,33 7% (high performance liquid
chromatography, HPLC )Ml xZ L 53R &
1.2.3 4N PLEILSLES
1.2.3.1 4ifssge S ROPAE J Ll i et e 4n it i
AH 45, R FH AL & 15% i 4 L7 (fetal bovine serum,
FBS) Fl 1% T5 %52 (1x10° U/L) 5545 2% (100 mg/L)
i) DMEM 8% 3% 3B S gl e 35 52 3k, ¢ 37 C. 5%
CO, M 1H i ¥ 35 55 T 3047 o >4 41 Jfd %% 52 35 5]
80% H, A 0.25%(EDTA) 4R 1A BiE i tb 40 i, 5 {5
HER SR IANIE IO LA 4R i
A 2~3 d —iIR, LI dniaa ¥ R E RO .
1.2.3.2 YCC M4 G J1 K HFF 48 i DL 45 FL
1x10* AU A R 2R ) 96 FLAR T, FEAEAI L ks
FEARTLL 37 °C, 5% CO, MIZMFE, Fraiiuss ik
F| 80% Bt FH AN [A] ¥ B % i o B & 192 (0. 0.5,
0.75.1.1.5.2.3. 4, 6.8 mg/mL)ZFHZII 24 h, B
JEAHH CCK-8 7] &l o 41 i iE 1, HARE IR 2 i
w2
1.2.3.3 FESANER  SCEGr ok =40 XF AR AR
HFF 40 Jifs, A8 2H A 4723 (1) HFF 4RI, AF 4 4
%1 HEF 4038 0 e 5 . BEHU r 2 % 4~5
RIGANHIAE AR, 524 E 17~18 R4 HfE
SHAE AR, S35 T IE S5 .

¥ HFF 41 i 42 Fh F 6 fL i b, & L 4 Fh
3x10° - 4H e, 1% 3% 24 h, 15 5 41 i G B 35 5] 24
80% HUFRIE . BlJF, FESHZHANA 2 mL S s AR i
W OAfA-TICILTE DMEM #5333E ), X RE2H Ak Ay
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ZHIANA 2 mL JCifliE DMEM 5353, i 28 5114
7 37 C AR SRAR hakeds s 24 ho IE3RE A,
W R FL NS IR, AT B OACER, WAE EId WA, I
YN L ER . A PBS SZ IS UENE RELN Y,
il 0 g 2 e vk (A B 24 w5 PMISF LA 100: 1 (9 Eb
NS, 4 200 pL A0SR A FEFL, 505 EEZH
R FesrEefih)S , (4 FH A0 RS TR AH RS T, IO
1ARELEFL 28 25045, 10000 r/min 250 10 min, W&
TR, WA AR . (8] BCA B8 e BE ) i
R G TR e B e, B e iR S ui i 5
17,
1.2.3.4 4y EA LB AT MDA & 52 190 e
KA CAT &7 & . GSH-Px &7 & . SOD
AT S MDA K is55) & 34 B iR A e i
FIMEDTEALTHEER MDA f8 . DL4IR 240wk
IR S B A TR I EAR A —1k o
1.2.4 Esgdd syl
1.2.4.1 BEAZASHSEANT  RIESCHL [29] B
¥, #47T total RNA BY 2 HL . Oligo dT By & £ . B+
mRNA 47 H Befb . 556 1 cDNA | 4% adaptor,
AT BRI e RN SCZE B 4R, B 5 347 1lumina HiSeq
Xten/NovaSeq6000 _HHLIMFE
1.2.42 2R FREELM ST L P-adjust<0.05
[log,FC[>1.5 iR, itz S 5L, Ifdsr
IR R4 A(OLd vs. Young) . FF 5 Ak 3 L
K4 B(Old_YCC vs. Old), H- F#%dE .
1.2.43 4B (Venn) Bl5Hr X E HlEE ZILH 4
A FERANIRILRAE B 1722 e ek LR e, 75T
TR ZH AT RE L AR b i 10 25 S+ 3L S (A_Up), A
FRULH AT FEZHAH Eb R R 22 57 3 4R (A_Down), A
i ZH A AL ZH A b R ) 25 5 3L I 4R (B_Up), B
ZH AL AL ZH AH bR P 22 R34 (B_Down) . HH
VY =5 34T Venn K43 #r, If a7 Fe 42
C(0Old_UPDN_Old_YCC _DNUP), JHTIE£45547 .
1.2.4.4 225 IR RLH DI REF BT RE & L1
K ZEE LAY =GP FEEE C TR
BT F T e & 5L 4 M, 2 B AL FE L AR 18 (Gene
Ontology, GO) /ER: . FLHRIL R 5 KL R 40 & Bl &=
(Kyoto Encyclopedia of Genes and Genomes, KEGG)
FEE. GO B4, KEGG HEH0Hr.
1.2.4.5 ZE—E A EAE M ZEATEE MAZ o0 25 AR ER
Bt Venn S3HriliSEIENAE C PRgRLREEXE STRING
B, BoE EERE 0.40, MR 1 BAH BAE A ( Pro-
tein-Protein Interaction, PPI) W 4%, S 3 ¥ R B Y &5
%R . [EET, fH Cytoscape 3.10.0 ZA4-%4 85 1 Bt
FEAEFME B3#—2L50 87, FIH CytoNCAXTAZ.C R
HBEATHET, ARPEA-E0P .0 (Betweenness ) B 15 H
HEZ BT 10 AR AT o

1.2.4.6 YCC X} IL-17 {5 5@ A5 qRT-PCR
JHFIONE 22 R I R ik kS HR Hin i) s psg e s i,
{#i FH TriQuick &7 #1 UElIris II RT-PCR & & #E 47T
L RNA #2HUFI cDNA &% BT A & cDNA
FHl Fast Super EvaGreen®qPCR Master Mix 55 £
4T PCR Y1 . S WARZR R 20 pL. FTHBIYTF
ZI WL 1. RPE NCBI H & A 0y 3 )7 51, 38 5
PrimerExpress /531514, R B-actin 1PN Z
K, FRIPSAE N BEEGE, 94 °C, 2 min, 1 DMAEER.
AR, 95 °C, 5 s5 3B 2k, 60 C, 5 s; ZEAH, 72 °C, 25 s;
45 MEER . X)W AE QuanStudio 3 ZEGEH PCR 1%
AT,

21 Real-time PCR 3|55

Table 1 Real-time PCR primer sequence
I Jimml FIHXFF (5'—3")
1174 F GACCTCATTGGTGTCACTGC
R GTCCGGGGGAAGTTCTTGTC
IL-17C F ACCGCTATCCACAGAAGCTG
R GTGGATGAACTCGGTGTGGA
det] F GCAGCCTACCAGCAAGTGAT
R TGATGTGGCTGGTCCTGGT
4P-] F GCTGCTCTGGGAAGTGAGTT
R TTAAGATGCCTCCCGCACTC
TNF-a F CCTCTCTGCCATCAAGAGCC
R TCCCAAAGTAGACCTGCCCA
16 F TCCTTCTCCACAAGCGCC
R GTTCTGAAGAGGTGAGTGGCT
Bractin F TGGCACCCAGCACAATGAA
R CTAAGTCATAGTCCGCCTAGAAGC
1.3 BIEALE

SR TR B PP TAEAS, I ERE B E LA
(PRI 22 RN o AR EE 43 Br B2 S5 ik
vk, £ SPSS 17.0 L 2 GraphPad Prism 10.1.2
XTAHICEARHAT Mo R T-HK 490 LA [R) S g gH
ZlaZES .

2 FERS5Hh
2.1 FHRELEYINEEIREE

YCC R Bl Sy, S E . . B
L-HE BB R 2 S B I e S SR AN 2 s, H
FEOBE B Eb B, S is 45.84%+2.00%, HIUR R A
B, SN 29.72%+3.00%, B2 5 IWEAR, &
R 0.07%+0.01%, X2 YCC rh &% M) i
MRS, 33X 5 SCRER [30] ORFSE S SR —B ., 1EFS
TFER R, 22K RS Al F AR 1 o Lh s
=10 BN, ASPRBIZH BFFST WAL 25 R IR h 2 B
WEEORSERNTE, BB ESIA 65.34%+
1.00%, TiAEEFL I & WK 324 h RRE DL 3528 &,
HEHBEEEE D, LIRSS, PR ArEN
FEE IR RGBT R, TEASIRI PR 224K 5
AT LRSS, X AT BB R P A K R T R
JaA S Re A S [FI4RE
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F2 YCC HIEHEYIRY &
Table 2 Content of active substances in YCC

TP B Frm (%)
SAHT 0.77+0.10
syl 1.97+0.20
MEA 29.72+3.00
I 6.03+2.30
Javii 45.84+2.00
BHIRNE 5.41+2.30
Mk 0.07+0.01

2.2 YCC X4pafF g R a5 0m
ik CCK-8 #:il) T YCC X HFF 40 g 77 1% 3=
FURZIR, 25 SR AN1E 1 Fros . dHAE 75 SRFAE S ik
SEBUFEARAS A, B RS BE ARG N, HFF 4 ifefs
TR, MPEE N 3 mg/mL B}, 4HIEAETE R
M 84.76%, IR EE KT 3 mg/mL B, A HE 1 H 2
TR, 2T 80%. HAHMEIE SR T 80% B Kz
RS TE LA XA AT B S EEHERY . L IC, 1F
RBF TR JCRE R M, 8 3 mg/mL VN S 4k
FSCIGH R, AT I S0 45 X b . et/ MR
SRR A R, SRk YCC nlREF = A nd g
150

[

—_
(=3
(=]

AT (%)
3

Q Q@ Q/.@ \.QQ \56 WQQ ”’).QQ V.QQ S %QQ
R (mg/mL)
K1 HFF 42 AR B YCC 4b3 24 h J5 1Y)
Y RIS A
Fig.1 Cell survival rates of HFF cells after being treated with
different mass concentrations of YCC for 24 h

2.3 HREE IR RIEARAYNE

CAT 24PN Z: 510 P AT S 5T,
"l itk it ik & (hydrogen peroxide, H,0,) 53 fi# K
H,O F1 O,, MNIMiTHER A LT EM:, SR an itz 84k
3P, GSH-Px fig i i A 1k i Jit 288 45 b H Ik
(reduced glutathione, GSH) %% 1k A A& AL I 5 )6 H Ak
(glutathione oxidized, GSSG), f#if3 B¢ it A L Pid
R TETER R G W), It H,0, 43, PRI 40
I 0 25 4 Ko T BEAS 32 3ok S8 ARy g 138 B4 304
SOD fEMiZ P A A, nl i AbE U B+ H
(superoxide anion, O, )bk H,O, F O,, il idiE
% O, - ABH IE HRUER 5 | A g AR S S T ik 48 Ak A I
2, AEFFHUARA BT 0T L A ST ek
JHPY, MDA 25 B AR AR P4, th 405

Z RN IR Z: ROS F1H L5 & it &1k
VEFTF=H: o SRALR B 5 st , MDA DR A= il sk 1
T BREE T T AE A M A4 v SR, SRR AR 4
AR IR B I PPALFRARCC

SN 2 AT LU H, S50 BR AR Eo, 52 il i o A
HIZHH CAT. SOD. GSH-Px 1 JJ i /A% (P<0.01),
Z0HEN MDA i g W11 (P<0.0001), =% gl
B 2 fif. & YCC ACBES, 4P b msEng T
Y ZH , 4 Bl PN MDA & i W 35 I8 T A AU 21 (P<
0.0001), 3X 5 3CHk [37] 455 3. IZ&5HRUELH, YCC
RAET RAUAFH AL LRI VR, AS S T A PR A il
5 | ) SRR N SRR 75, Bl A o 4 i P9 B AU AL
Wit (CAT: 37.82 units/mg %K -; GSH-Px: 7.76 units/
mg & H ; SOD: 50.58 units/mg & ), FEAL T &
AR AR AT 7 00 MDA B9FR 2 (2 2.49 pmol/mg
H ) (P<0.0001) . FEAHEPESEPY FIH] D-2LRLEEEU N
ROV 2t o ST 2 IR o R 22 v I S i pe ARy
/INBRMLYE M AFAIEA T-SOD . CAT. GSH-Px 1% /7, %
ik MDA &4, H5 RFA Rk BEARR P, HoAa R
IR NG . R 2 PR 22 IR 2t iz s ds
P AR RZ VR, REXT H,0, 755 A0 5L N 3t
Pt B BAESZAEHIR

A 50 - B 15 4
= I
< &
25 40 o _:LL on
2 £
2 30 - E
E 2
= 20 =
13@ =i
£ 101 -
S Z
0 ©
-
A')SQ‘:
C 80~ D 8 -
T o
ool = 6 - #g:ﬁ#
£ £ I
= °
=] .
E’ 40 fj; 4 kkkk
= b o
i 20 4 £ 2- =
a @) .o
8 = o
0 T 0 T .I. T T
- & Qe O
NG N
A A Xy%f%" 40

K2 YCC XEEE4NEf CAT, GSH-Px. SOD M 71 L K&
MDA L Z/K 5
Fig.2 Effects of YCC on CAT, GSH-Px, SOD enzyme activity
and MDA accumulation level in senescent cells
¥:: A: CAT; B: GSH-Px; C: SOD; D: MDA; ##IZH vs X HE 4
##P<0.01, ##P<0.001, ###P<0.0001; FE 54 vs LRI, *P<
0.05, ****P<0.0001; ¥ 6 [f],

2.4 HEFEASHER
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Fig.3 Bar plot, volcano plot and Venn plot of differentially
expressed genes (DEGs)
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Fig.4 Functional annotation analysis of differentially expressed genes (DEGs) by GO (A) and KEGG (B) and functional enrichment
analysis of differentially expressed genes (DEGs) by GO (C) and KEGG (D)
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Fig.5 Protein-protein interaction networks
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