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Abstract

Mammalian pre-implantation embryos represent a highly dynamic experimental model for comparative
studies of nuclear structure and functions in the context of gradual reactivation of transcription. Here, we
present details of the methods that allow localizing RNA polymerase IT in mouse pre-implantation embryos
with specific antibodies, using fluorescent/confocal and electron microscopy. We stress the special aspects
of immunolabeling protocols in respect to the embryonic material. We made a special emphasis on the
essential steps preceding the immunocytochemical experiments. In particular, we consider the procedures
of female hormonal stimulation and embryo collection. The described approaches are also applicable to
study other nuclear proteins.
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1 Introduction

The nuclei of mammalian early embryos represent a peculiar exper-
imental model providing a good opportunity to study nuclear
structure and functions [1]. They are characterized by a specific
nuclear ultrastructure [2] that obviously reflects the unique func-
tional state of the nucleus during embryonic early development. At
the initial period, the nucleus of mammalian embryos is transcrip-
tionally silent, whereas transcription is reactivated at the appointed
stage later, and the nucleus undergoes a series of successive struc-
tural and transcriptional changes known as zygotic gene activation
(ZGA) [3]. As a result, the mammalian early embryos allow study-
ing dynamics of the nuclear apparatus at both transcriptionally
active and inert stages in natural conditions. In particular, signifi-
cant alterations of the pattern of RNA polymerase II (RNAPII)-
dependent transcription occur during the 1- and 2-cell stages of
mouse development.
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