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[Abstract] Objective: To investigate the relationship between the nuclear translocation of peroxiredoxin 4 (PRDX4) in ovarian
granulosa cells(GCs) and the cell senescence phenotype in aging state. Methods: The ovarian tissues of 6-week-old (young group) and
9-month-old Caged group) female C57BL/6 mice were taken for immunofluorescence staining to observe the nuclear translocation of
PRDX4 in GCs. At the same time, human ovarian granulosa cell line KGN was cultured, and thapsigargin (Tg) was used to induce the
establishment of in vitro aging model. The optimal induction conditions were screened by CCK- 8 assay. The expression levels of
senescence-related proteins (P16, P21, P53) and senescence-associated secretory phenotype (SASP) factors [ interleukin (IL) - 1t TL-
18, 1L-6, I1.-8] were detected by western blot and (real-time quantitative PCR, RT-qPCR) to validate the aging model. On this basis,
the effect of the senescence phenotype on the nuclear translocation of PRDX4 was further examined. Results: Immunofluorescence
results showed that compared with the young group, the fluorescence signal in the nucleus of PRDX4 in the ovarian GCs of the aged
group was significantly enhanced (P < 0.01). In vitro, PRDX4 was mainly localized in the cytoplasm of normal KGN cells. After Tg-
induced aging, the expression levels of P16, P21, and P53 proteins in the aging group were significantly increased (all P < 0.05), and
the mRNA expression levels of SASP-related factors were also significantly up-regulated (P < 0.001) , confirming that the aging model
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was successfully constructed. Nuclear-cytoplasmic separation experiments further showed that the content of PRDX4 protein in the

nucleus of the aging group was significantly higher than that in the young group (P < 0.01), while the corresponding decrease in the

cytoplasm indicated that PRDX4 was translocated from the cytoplasm to the nucleus. Conclusion: Aging can induce the translocation

of PRDX4 from cytoplasm to nucleus in ovarian GCs and its nuclear translocation may be involved in the regulation of ovarian aging.

[Key words] ovarian aging; granulosa cells; cellular senescence; PRDX4; nuclear translocation
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(MR B RAED s PUOOHE R E F (R E ¢
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Table 1 Primer sequences
Gene Primer sequence(5'—3")

-1 F: AATCATCAAGCCTAGGTCAGC

R: CTTCATCTTGGGCAGTCACA
IL-1B F: GTTGAAAGATGATAAGCCCACT

R: GTTATATCCTGGCCGCCTT
IL-6 F: CACACAGACAGCCACTCACC

R: ATTTTCACCAGGCAAGTCTCC
1L-8 F: CAGTTTTGCCAAGGAGTGCTA

R: TTTTCCTTGGGGTCCAGACA
F: GGAGCGAGATCCCTCCAAAAT
R: GGCTGTTGTCATACTTCTCATGG

GAPDH

qPCR J% B A& % (20 pL) : 2 X Cham() Universal
SYBR gPCR Master Mix 10 pL, | Ri##514)(10 pumol/L)
% 0.4 wL, Bt ¢cDNA 2.0 pL, DEPC /K 7.2 wL. &4
FEA Y 4 AN 4L, T Quant Studio 3 %% ) € B PCR X
FIEAT . RBEFEF 95 CHIAEE 30 s; 95 C 5 ss
60 °C 20 s, 2 40 MEFR s S it 2k : 95 °C 155,60 °C
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K Fl GraphPad Prism 10.0 #2E37E 1T 88150 #r
T A5 H0E DA +hn v R (6 + s0) T o AL IA] EL A
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..........
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2 # R
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Amplification

PRDX4 Relative

fluoresent intensity (%)

Young Aged

MFI quantitative analysis(Scale bar: 60 pm) ; compared with the young group, "P < 0.01(n=4).
El1 Zi#/\RIVE GCH PRDX4RIIREE I

Figure 1 Changes in PRDX4 nuclear translocation in ovarian GCs of aged mice
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5E 125 nmol/L~ 24 h GRS, Fridt— il it s &b
WAL (20 6
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A: Morphological observation of KGN cells (scale bar: 100 wm). B: Double immunofluorescence staining of FSHR (red) and DAPI (blue) (scale
bar: 100 wm). C: Viability of KGN cells treated with different concentrations of Tg for 12-72 h(n=4).
2 TgiESHKGNMMRZREMET
Figure 2 Establishment of Tg-induced KGN cell senescence model
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HAZAHE AR PRDX4 TR ZL
il O 3 2 5 3 PRDX A2 6 0 1O I G 2 1 o 4K
I, PR32 5 R SRR S AT BEE L SR ABL AR Ak B i
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A: mRNA expression levels of SASP-related genes IL-1a, [L-18, IL-6 and IL-8 after treatment with different concentrations of Tg for 24 h(n=4).
Compared with the control group, P < 0.05, P < 0.001. B: Protein expression levels of P16, P21, and P53 after treatment with different concentrations
of Tg for 24 h. C: Protein expression levels of P16, P21, and P53 after treatment with 125 nmol/L Tg for 24 h(n=4). Compared with control group, P <
0.05 and “P < 0.01.
3 TgiFSA KGN AR &R I8
Figure 3 Validation of Tg-induced KGN cell senescence model
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The distribution of PRDX4 in cytoplasm and nuclear components was detected by Western blot after nucleoplasm separation. Lamin B1 was the
internal reference of nuclear protein and GAPDH was the internal reference of cytoplasmic protein. Relative quantitative analysis of cytoplasmic/nuclear
PRDX4 was performed on the right side(n=4). Compared with the control group, "P < 0.01.

4 RZKGNYAEH PRDXAZEALIH M
Figure 4 Effect of PRDX4 nuclear translocation in senescent KGN cells
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