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            Abstract
At the end of mammalian spermatogenesis, chromatin in differentiating germ cells is extensively remodeled, with the majority of nucleosomes being removed and ultimately exchanged by highly basic proteins named protamines. Residual nucleosomes are, to various degrees, retained at regulatory sequences in human and mouse sperm. Moreover, certain histone variants and modifications remain present in regulatory sequences of subsets of genes in spermatozoa, providing opportunities for paternal inheritance of chromatin states and epigenetic control of gene expression in the subsequent generation. Here we describe in detail a method that enables the generation of soluble chromatin samples from mouse and human spermatozoa within 1 d. These samples are amendable to chromatin immunoprecipitation and high-throughput sequencing of nucleosome-associated genomic DNA, which require several additional days. We also provide computational scripts that allow straightforward analysis of large genome-wide data sets by biologists with limited computational experience. This protocol will facilitate studies of mechanisms of chromatin remodeling and epigenetic reprogramming during spermatogenesis and of paternal epigenetic inheritance. Similarly, it will help in the study of the causes of human male infertility.
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                    Figure 1: Schematic overview of the protocol.[image: ]


Figure 2: Optimization of MNase treatment for sperm chromatin isolation (Steps 29â€“34).[image: ]


Figure 3: Comparison of nucleosome enrichments of mouse sperm obtained by qPCR versus high-throughput sequencing analyses.[image: ]


Figure 4: Analysis of H3K27me3-enriched regions in mouse sperm.[image: ]


Figure 5: Reproducibility of chromatin isolation and ChIP experiments in mouse sperm.[image: ]
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	26 February 2014
Â In the version of this article initially published, the amount of N-ethylmaleimide to be dissolved was incorrect; it should be 25 mg rather than 0.25 mg. It was also not specified that the N-ethylmaleimide solution should be 1 M. In addition, the catalog number from Sigma-Aldrich for sodium acetate was incorrectly given as S2889; it should be S8625. Also, it should have been stated that the sodium acetate required is Â·3H2O. The errors have been corrected in the HTML and PDF versions of the article.
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