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ABSTRACT Objective: Male primordial germ cells will exit from mitosis and enter a cell cycle arrest after implantation of genital
ridge, accompanied by changes in intracellular metabolic states. Our work is to explore causal relationship between primordial germ cells
proliferation and cell metabolism. Methods: The proliferation states of male primordial germ cells at different time points was determined
by BrdU incorporation assay. The expression of glycolysis related genes of primordial germ cells in the proliferative state and cell cycle
arrest state was compared by qPCR. A mouse model of glycolysis inhibition was established by intraperitoneal injection of HK2-specific
inhibitor 2-DG, and phenotype was analyzed by immunofluorescence and qPCR. Results: The results of immunofluorescence showed that
the cell cycle arrest of male germ cells start at E13.5 and completely arrest at E15.5. qPCR and Western Blot showed that Hk2 was
decreased during this process. Inhibition of Hk2 in mouse embryos at E11.5, the proliferation of male germ cells was significantly
inhibited at E13.5, and the expression levels of pluripotent genes such as Sox2 and Oct4 were decreased. Conclusion: This study found
that in E11.5-E13.5, glycolysis is required for proliferation and maintenance of pluripotency in male primordial germ cells. Changing the
level of embryonic glycolysis can affect the proliferation and differentiation of primordial germ cells.
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Table 1 Primers used in this study

Primer Sequences
Pfkm—For GTGTGGAAGCAGTGATGGCACTTT
Pfkm—Rev TAGCCTTGGTCACGTCTTTGGTCA
Pfkl-For GAGAAGATGAAGACAGACATCC
Pfkl-Rev CCAGTTTGGTCCCATAGTTC
Pfkp—For CTGCCAAAGCAATGGAGTGGATCT
Pfkp—Rev CAGTGACTTTCTTCAGCTCTGCCA
Pkm1-For TCTGCTGTTTGAAGAGCTTGTGCG
Pkm1-Rev GGGATTTCGAGTCACGGCAATGAT
Pkm2-For ACTTGCAGCTATTCGAGGAACTCCG
Pkm2-Rev GGGATTTCGAGTCACGGCAATGAT
Pkm~For TGGGAGAGAAGGGCAAGAACATCA
Pkm~—Rev TCTCTGCAGGAATCTCAATGCCCA
HK1-For CACCGGCAGATTGAGGAAAC
HKI-Rev CTCAGCCCCATTTCCATCTCT
HK2-For CCTGTTCTACTTCCTGTA
HK2-Rev AAGATGTTCTCCACCTAT
18s—For TAACGAACGAGACTCTGGCAT
18s—Rev CGGACATCTAAGGGCATCACAG
Nanos2—For CCCTTTGACATGTGGAGAGAC
Nanos2-Rev TTGCTTCCGGCTCTGAATTA
Fgf9-For TGCAGGACTGGATTTCATTTAG
Fgf9-Rev CCAGGCCCACTGCTATACTG
2 R
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Fig.1 The process of mitotic arrest of fetal male

Note: Arrow: BrdU-incorporated germ cells.
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Fig.2 Glycolysis gene expression

Note: Data were expressed as SEM* SD, n=3. *P< 0.05, ***P< 0.001, Unlabeled: P > 0.05.
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Fig.3 A mouse model of glycolysis inhibition
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Fig.4 Phenotypic analysis of glycolysis inhibition mice
Note: Data were expressed as SEM+ SD, E13.5(n=5), E13.5+2-DG(n=10). ***P< 0.001.
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Fig. 5 Mechanism analysis of glycolysis inhibition mice

Note: Data were expressed as SEM* SD, n=3. NS: P > 0.005.
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