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ABSTRACT Objective: To investigate the regulatory effect of SS-31 in delaying cell senescence through mediating mitochondrial
function. Methods: The HEK293T cell were divided into blank group, model group and SS-31 group. Use H,O, to induce a stress-induced
aging model, and then use SS-31 to intervene in HEK293T cell. SA-B-gal senescence staining kit detects cell senescence level; JC-1 kit
detects cell mitochondrial membrane potential level; fluorescence inverted microscope observes mitochondrial reactive oxygen species
(ROS) fluorescence intensity; ATP detection kit detects intracellular ATP level; protein Western blotting was used to detect the
expression levels of P53, P21, Acetyl-p53 and Sirt]l. Results: The percentage of SA-B-gal positive cells in the model group was higher
than that of the blank group, and the percentage of SA-B-gal positive cells in the SS-31 group was reduced, and the difference was
statistically significant (P<<0.05); ROS fluorescence detection found that the model group produced a lot of Green fluorescence, while the
fluorescence intensity of the SS-31 group decreased, and the difference was statistically significant (P<<0.05); mitochondrial membrane
potential detection showed that the red fluorescence intensity of the model group decreased significantly compared with the blank group.
After the intervention of SS-31, the red fluorescence The intensity increased significantly, and the difference was statistically significant
(P<0.05); ATP detection showed that the ATP level of the model group was lower than that of the control group, and the SS-31 group
was higher than the model group, and the difference was statistically significant (P<0.05); The protein expression levels of P53, P21 and
Acetyl-p53 increased compared with the blank group (P<<0.05), while the SS-31 group was lower than the model group. The difference
was statistically significant (P<<0.05). The expression level of Sirtl protein in the model group was higher than that of the blank group.
The blank group decreased (P<0.05), while the SS-31 group was higher than the model group, the difference was statistically significant
(P<0.05). Conclusion: SS-31 can improve the function of mitochondria, thereby delaying the senescence of HEK293T cell.
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T [0 25 X IR 2 119 (46.92+9.9)%(P<0.05, [ 1A), R it , 8%
500 wmol/L fY) H,O, fEF 24 h #E 37 A0 2 L AR, SR 53R AT
i FH R [ B (0.5 .1 .2 .4 wmol/mL) () SS31 F Hi HEK293T
A, 45 2 2 WA 7E 4t jf v fiff R 2 2 (P>0.05, [ 1B), AR
P REAE W IT A AR IR S B0 25 L, AT A 1 wmol/mL )
SS31 kb ¥ 4 h, $:H i AN [ ¥ B (0, 100,200,300 ,
400,500,600 pmol/L) i) H,O, 4b FEAH ity 24 hU-13.11 4k I
i 7%, 1 wmol/mLSS-31 I 500 wmol/LH,0, 45521 HEK293T
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& 1 SS-31 fr$A HEK293T 1% 52 H.O, $#{%
iE: (A)7E H,O, B 24h J§ HEK293T Ak 4MEFiE Z A CCKS JI%E;(B)SS-31 (0.0.5.1.2.4 pM)Fi4bIE 4 h 0 24 h J§ HEK293T 4HRATFE RN
CCKS8 UE;(C)4HAa A SS-31 (1 uM) FIShIE 4 h, AR RFE T H0, (500 pmol/L) 24h, * RRFEFEMRALLE, P<0.05, ZERFHITERE N,
Fig. 1 SS-31 protects HEK293T cells from H,0, damage
(A) CCKS8 determination of the in vitro viability of HEK293T cells after 24 h exposure to H,O,; (B) CCK8 determination of the survival rate of HEK293T
cells after 4 h and 24 h pretreatment with SS-31 (0, 0.5, 1, 2, 4 uM); (C) Cells were pretreated with SS-31 (1uM) for 4h, and then exposed to H;O,

H,0,(pmoliL)

(500 pmol/L) for 24 h. * Indicates that compared with the normal control group, P<0.05 indicates that the difference is statistically significant.

2.2 SS-31 3¢ H,0, % 589 HEK-293T 4 ROS 7K R 508 AF N 259 b 31 5, HO, FH 21 9 Y R 39 5, ROS 7K -3 75
MR SCHERRE, e A A HESBEEAY R, K (P<0.05). 5 HO, A FHLE,SS-31 Zb# 4] ROS 7K F-FEAR

I PG PE A Sk . anfel 2A s e AT HiZ (P<0.05),

AT, ROS K FE—E, LT EH (P>0.05), an& 2B i, ]

()
1102 $8-31
®)
-
-4 _i #
H202 S8-31

1,0, $S-31
2'8S-31 34 H,0, #5549 HEK293T 4AAf ROS 4 B #9840
i B 2A JIRRTEZS Y T U2 AT, E AT BRE T ROS B97=4 ;B 2B: 41Ra A SS-31 HiAbE, AE AR A H0, (500 WM)RYi# 24 /e,
fE RS BRIRRT ROS =%, * RRITERALLE P<0.05,# FREBALLE P<0.05,
Fig. 2 The effect of SS-31 on H,0, induced ROS generation in HEK293T cells
Note: Fig.2A: Cells used fluorescence microscope to detect ROS production before drug intervention; Fig. 2B: The cells were pretreated with SS-31 and
then stimulated with or without H,O, (500 uM) for 24 hours. A fluorescence microscope was used to detect ROS production.

* Indicates the comparison of the control group P<0.05, # indicates the comparison of the model group P<0.05.
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Fig. 3 Results of SA-B-gal staining in HEK293T cells
B 3A GRTEZS Y T T2 BT, MER SA-B-gal REL KT B 3B 4R SS-31 FibEE, 45 AZA A H0, (500 pM)%IF 24 /BT,
W SA-B-gal REFBKTE, * RITRALLE P<0.05,# RTEBIALLE P<0.05,
Note: Fig. 3A: Before drug intervention, observe the SA-f-gal senescence staining level; Fig. 3B: The cells were pretreated with SS-31 and then

7 AR 250 A PR 5 I AR AR LE , BEAU 4 SA-B-gal
FHYE HEK293T 20/ 1 0 LW S s T 25 4L [, Anfel 3(B)
B, BAC RS T A s AL K SA-B-gal FHPEZRMIIGZ
IEANBUAAREE, F SS-31 AbFHS , SA-B-gal P4 i A Kk
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: = L
H
€ 2 60
e 3
7o 2 4 #
2 3
L]
2
&
o 0
Con 11:02 8831

SS-31

stimulated with or without H,O, (500 uM) for 24 hours. Observe the SA-B-gal senescence staining level.

* Indicates the comparison of the control group P<0.05, # indicates the comparison of the model group P<0.05.
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[ 4 SS-31 X H,0, #{5 HEK293T 482 Hir kR FE i 4K B 54 1
Fig. 4 The effect of SS-31 on the change of mitochondrial membrane potential of HEK293T cells damaged by H,0O,
B A ERREAY T HZ 87, WREREIRB ALK TF ; & 4B 418 A SS-31 FAE, 4 E AR A H0,(500 pM)RIE 24 /N, IR L LA AR
BT, * FRABRALLE P<0.05,# FRERA L P<0.05,

Note: Fig. 4A: Observe the level of mitochondrial membrane level before drug intervention; Fig. 4B: The cells were pretreated with SS-31 and then

stimulated with or without H,O, (500 uM) for 24 hours. Observe the level of mitochondrial membrane level.

* Indicates the comparison of the control group P<0.05, # indicates the comparison of the model group P<0.05.
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Fig. 5 The effect of SS-31 on the ATP of HEK293T cells damaged by H,0,
* FORATERALLEE P<0.05,# FRIEEIH LB P<0.05
* Indicates the comparison of the control group P<0.05,
# indicates the comparison of the model group P<0.05.
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Fig. 6 The effect of SS-31 on the expression of senescence-related proteins P53, Acetyl-p53, P21, Sirtl in HEK293T cells induced by H,0,

(A) Western blotting detects the expression of P53, Acetyl-p53, P21, Sirt] protein; (B) Image J quantitative analysis of the relative expression of P53,

Acetyl-p53, P21, Sirtl protein. Compared with the control group, *P<<0.05; Compared with the model group Comparison, *P<<0.05.
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