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Chapter 17

Analysis of Chromatin Dynamics During Drosophila
Spermatogenesis

Tim Hundertmark*, Ina Theofel*, Zeynep Eren-Ghiani, David Miller,
and Christina Rathke

Abstract

In the course of spermatogenesis, germ cells undergo dramatic morphological changes that affect almost
all cellular components. Therefore, it is impossible to study the process of spermatogenesis in its entirety
without detailed morphological analyses. Here, we describe a method to visualize chromatin dynamics in
differentiating Drosophila male germ cells using immunofluorescence staining. In addition, we demon-
strate how to treat Drosophiln sperm before immunofluorescence staining to help reveal epitopes in the
highly condensed sperm chromatin that otherwise may be inaccessible to antibodies.

Key words Drosophila, Spermatogenesis, Chromatin, Immunofluorescence, Sperm decondensation

1 Introduction

Male germ cell differentiation represents one of the most dramatic
examples of cell plasticity in metazoans. This involves transforma-
tion of nearly every subcellular organelle right up to the final con-
densation of sperm chromatin [1].

Drosophila spermatogenesis is an excellent model to study
chromatin changes in differentiating cells that can be roughly
divided into three phases: a mitotic, a meiotic, and a postmeiotic
phase. Characteristic features of meiotic spermatocytes are high
transcriptional activity and vigorous cell growth [2], accompanied
by a fivefold enlargement of the spermatocyte nucleus in diameter
in comparison to a typical mitotic cell nucleus (compare Fig. la,
b). The testis meiotic arrest complex (tMAC), a testis-specific
TFIID complex, and the bromodomain proteins tBRD-1, tBRD-
2, and tBRD-3 seem to play a central role in gene regulation in
spermatocytes [ 2—4 |. After the meiotic divisions, the initially round

*Authors contributed equally.

David T. Stuart (ed.), Meiosis, Methods in Molecular Biology, vol. 1471,
DOI 10.1007/978-1-4939-6340-9_17, © Springer Science+Business Media New York 2017
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sperm chromatin, (4) perform immunofluorescence staining on
germ cells and sperm, and (5) evaluate and depict immunofluo-
rescence stainings.
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