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Role of histone posttranslational modifications in the regulation of ovarian function
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Abstract: The ovary is the reproductive organ of female mammals, which is responsible for producing mature eggs and secreting sex
hormones. The regulation of ovarian function involves the ordered activation and repression of genes related to cell growth and differ-
entiation. In recent years, it has been found that histone posttranslational modification can affect DNA replication, damage repair and
gene transcriptional activity. Some regulatory enzymes mediating histone modification are co-activators or co-inhibitors associated
with transcription factors, which play important roles in the regulation of ovarian function and the development of ovary-related
diseases. Therefore, this review outlines the dynamic patterns of common histone modifications (mainly acetylation and methylation)
during the reproductive cycle and their regulation of gene expression for important molecular events, focusing on the mechanisms of
follicle development and sex hormone secretion and function. For example, the specific dynamics of histone acetylation are important
for the arrest and resumption of meiosis in oocytes, while histone (especially H3K4) methylation affects the maturation of oocytes by
regulating their chromatin transcriptional activity and meiotic progression. Besides, histone acetylation or methylation can also
promote the synthesis and secretion of steroid hormones before ovulation. Finally, the abnormal histone posttranslational modifications in
the development of two common ovarian diseases (premature ovarian insufficiency and polycystic ovary syndrome) are briefly
described. It will provide a reference basis for understanding the complex regulation mechanism of ovarian function and further

exploring the potential therapeutic targets of related diseases.
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Fig. 1. Simple diagram of mechanism by which histone acetylation and histone deacetylation affect gene transcription. HAT: histone

acetyltransferases; HDAC: histone deacetylases.
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CERAGAN H3K4 ALK, ZEZZHESR 5 5P BE4H i
ZAL BT, X o IRATT DL H3K A F LA i 42 il 0 A
SEGZ O T 38 T R 5 32 2 4R 1 TR

2 AEEWIFREIHEENERN S HINEE

5P SN 23 WA Y R G AFE O S N AR K L
9 (growth differentiation factor 9, GDF9) Fl'H 4 K
E 5 H 15 (bone morphogenetic factor 15, BMP15) 4§
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Fig. 2. Types and level changes of some histone posttranslational modifications during follicular development. LH: luteinizing hor-

mone; FSH: follicle stimulating hormone.
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