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Abstract Meiosis is the basis for the production of haploid gametes and genetic diversity in sexual repro-

ductive organisms. During this process, DNA replicates once and the cell divides continuously twice, forming four
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gametes with half of the mother cell’s chromosomes. In the early stage of meiosis, homologous chromosomes un-
dergo pairing, synapsis, recombination, and separation in sequence, and the parental chromosomes are correctly as-
signed to gametes, achieving stable transmission of genetic material between biological generations. Post-translational
modification of histones is one of the important epigenetic mechanisms, including histone methylation (me), acylation
(ac), phosphorylation (ph), ubiquitination (ub), and so on. The establishment, recognition, erasure, and cross talk be-
tween different histone modifications reveal a “histone code” that participates in DNA replication, damage repair, gene
expression, and chromatin conformational changes, playing important roles in multiple stages of meiosis. This article

reviews the recent research progress on the involvement of histone post-translational modifications in important bio-

logical events related to meiosis, and provides new insights for subsequent research contents and directions.
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Table 1 Summary of major histone modifications implicated in meiosis
IR ThBe/ By 2 ifE SECE B e A 275 3CHR
Histone modifications Functions/roles in meiosis Writers Erasers Readers References
Methylation
H3K4mel/me2/me3 Chromatin recombination
H3K4me3 Related to transcriptional activation/meiotic recom- PRDM9 Uncertain ~ ZCWPW1 [20-22]
bination hotspots
H3K9mel/me2 Transcription silencing G9a; SUV39H1 Uncertain ~ HPly [23]
H3K9me3 Heterochromatin modification of pericentromere SETDB1 [24]
H3K27me3 Transcription silencing PRC2 Uncertain ~ PRC1 [25-26]
H3K36me3 Meiotic recombination PRDM9 ZCWPW1 [22,27]
H3K79me2 Transcription activation DOTLI1 Uncertain ~ Uncertain [28-29]
H3K79me3 Transcriptional silencing of centromere and sex DOTLI1 Uncertain ~ Uncertain [28-29]
bodies
H4R3me2a PRMT1 [30]
Acetylation
H3K18ac, H3K23ac The division of meiotic cells [26]
H3K9%ac Gene transcription/meiotic recombination hotspots [31]
H3K14ac, H4K5ac, Open chromatin during gene expression in GV Tip60/KATS HDAC Uncertain [32]
H4K8ac, H4K 12acH4K 16ac oocytes CBP/KAT3A
H4KS5ac, H4K 12ac Transcription of genes in leptotene and zygotene
spermatocytes
H4K8ac Chromatin remodeling during meiosis of oocytes [33]
H4K16ac Meiotic recombination checkpoint CBP/KAT3A SIR Uncertain [34]
H4K44ac Promote homologous recombination [35]
Phosphorylation
yH2AX DNA double strand breaks ATM; ATR Uncertain ~ MDC1 [36]
Ubiquitination
H2AK199ub Transcription silencing RNFS; PRC1 USP7 Uncertain [14]
H2BK123ub Meiosis entry and DSB formation [37]
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