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Abstract: The potential molecular mechanism of apoptosis of mouse spermatogonial GC—1 cells under hy—
poxia was investigated. First, the cell viability under hypoxia for different time periods was measured using
the Cell Counting Kit—8 (CCK-38) to determine the time of cell damage induced by hypoxia. Then, the content
of reactive oxygen species (ROS) in GC-1 cells was detected by chemical fluorescence method, the membrane
potential of mitochondria was detected by JC—1 assay, and the content of ATP was detected by colorimetry.
Meanwhile, the number and distribution of mitochondria were detected using fluorescent probe method, and
the ultrastructure of the cells was observed by transmission electron microscopy. Finally, mRNA expression
levels of mitochondrial signaling pathway related genes caspase-3, caspase=9, cytochrome ¢ (Cyt—c), Bax and
Bcl-2 were analysed using real—time fluorescence quantitative PCR. The results showed that, after 36 h of

hypoxia, the cell viability was (60.36+5.40)%, which met the requirement of subsequent experiments. Under
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hypoxia conditions, the ROS content in GC-1 cells increased significantly, and the ATP content decreased

significantly. The membrane potential and number of mitochondria were reduced. At the same time, the ex—

pression levels of pro—apoptosis—related genes were up-regulated, and the gene expression level of anti—

apoptotic factor Bel-2 was down-regulated. The results showed that hypoxia can lead to mitochondrial dys—

function in GC-1 cells, and ROS/mitochondrial signaling pathway may be the molecular mechanism of hy—

poxia—induced apoptosis of GC-1 cells.
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Table 1 Primers used for real-time fluorescence quantitative PCR

Primer Sequence

Caspase—3 Forward: 5"ACCGATGTCGATGCAGCTAA3'
Reverse: 5'GGTGCGGTAGAGTAAGCATA3'

Cyt—c Forward: 5'"CCAACAAGAACAAAGGCATCAC3’
Reverse: 5'CTGCCCTTTCTCCCTTCTTCTTA3’

Caspase—9 Forward: 5'GACCAATGGGACTCACAGCAA3’
Reverse: 5'GTTCACATTGTTGATGATGAGGCA3’

Bel-2 Forward: 5'GAGGATTGTGGCCTTCTTTG3’
Reverse: 5'GTTCCACAAAGGCATCCCAG3’

Bax Forward: 5'"CAAGAAGCTGAGCGAGTGTC3'
Reverse: 5"ATCCTCTGCAGCTCCATGTT3'

B—Actin Forward: 5'GTGACGTTGACATCCGTAAAGA3’

Reverse: 5’"GTAACAGTCCGCCTAGAAGCAC3’
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Fig.1 Effect of hypoxia duration on the viability of
GC-1 cells

" P<0.05; ™ P<0.01; ™ P<0.001 vs. the normoxia group.
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Fig.2 Effect of hypoxia on the ROS content in GC-1 cells (scale bar: 100 um; ™: P<0.01)
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Fig.3 Effect of hypoxia on mitochondrial membrane potential in GC-1 cells (using JC-1 assay; scale bar: 50 pm)
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Fig.4 Effect of hypoxia on the ATP content in GC-1
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Fig.5 Effect of hypoxia on the distribution and number of mitochondria in GC-1 cells (scale bar: 50 wm; ": P<0.05)
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2 BREEH TERAEEBEXEEETRIEKE
Table 2 Relative expression levels of mitochondrial
pathway-related genes under hypoxic conditions

(ws, n=3)
Gene Normoxia Hypoxia
Caspase-3 1.311£0.011 1.442+0.010™
Cyt—c 1.076+0.008 1.222+0.003™
Caspase—9 1.602+0.020 1.759+0.008™
Bax 0.197+0.025 0.464+0.040™
Bel-2 0.710+0.193 0.045+0.002™

E: 7, P<0.01; ™, P<0.001 vs.#% 2.4,
Notes: ™, P<0.01; ™, P<0.001 vs. the normoxia group.
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ASS: B AR, Go: & RAK, M: ZA4K; N: 2 84%; Nu: #4=; RER: #88@ RJR M,
Fig.6 Effect of hypoxia on ultrastructure of GC-1 cells (scale bar: 5 pm on the left side, and 1 pm on the right side)

ASS: Autolysosome; Go: Golgi apparatus; M: Mitochondrion; N: Nucleus; Nu: Nucleolus; RER: Rough endoplasmic reticulum.
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