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Abstract
Preimplantation is a process in which embryo is prepared for implantation to the wall of the uterus. This stage defines
some morphological changes that occur in the first three days after fertilization during mouse development. It
culminates in the generation of the blastocysts, which has a fluid-filled inner cavity and two distinct cell lineages. These
two distinct cell lineages consist of trophectoderm (TE) and inner cell mass (ICM). While TE cells contribute to the
placenta and the extraembryonic membranes and allow the blastocysts to implant in the mother’s uterine wall, the
pluripotent inner cell mass gives rise to the fetus. Some transcription factors such as Cdx2 and Oct4 (Pou5f1) have
been identified in the mouse blastocyst to generate TE and ICM. Cdx2 is specifically expressed in TE and suppresses
the expression of Oct4. Oct4, a key regulator of pluripotency, is strongly expressed in ICM and is essential for early
lineage segregation. To present the localization of this transcription factors, we flushed 2 cell stage embryos from the
oviducts and cultured to late blastocyst stage in medium. Samples were fixed and immunostained with mouse anti-Cdx2,
goat anti-Pou5f1, then images were assessed using a fluorescence microscope to show the localization and presence of
Cdx2 and Oct4 by immunocytochemistry. In this work, we demonstrated and reviewed the current knowledge on the
Cdx2 and Oct4 in the formation of TE and ICM that is important for understanding the mechanisms of mouse embryo
development.
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Figure 1. A: Image of a late stage blastocyst that is cultured in vitro. TE, trophectoderm; ICM, inner cell mass,
(*), blastocyst cavity. B: Fluorescence microscopic images of a late blastocyst stage embryo that is stained for actin
filaments (red) using fluorescently labeled phalloidin to label membranes. In the image actin filaments observed in cellcell contact sites. Nuclei were stained with DAPI (blue). Scale bar =20 μm.

MATERIALS AND METHOD
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RESULTS AND DISCUSSIONS
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Figure 2. A. Fluorescence microscopic images of a late blastocyst stage embryos that is stained for nuclei with DAPI
(blue), and for Oct4 protein with a specific antibody (green). B. Fluorescence microscopic images of a late blastocyst
stage embryos that is stained for nuclei with DAPI (blue) and for Cdx-2 protein with a specific antibody (red).
C. Fluorescence microscopic images of late blastocysts immunostained for Cdx-2 (red) and Oct-4 (green) proteins.
Nuclei were stained with DAPI (blue). Scale bar =20 μm

Loss of Cdx-2 results in ectopic expression of
ICM markers (Pou5f1 and Nanog) in the TE
and an inability to maintain TE development
(Stumpf et al., 2005, Stephenson RO., 2010).
The early restriction of Cdx2 expression,
along with its role in inhibiting the expression
of ICM-specific transcription factors in the
TE indicate that Cdx2 is an essential factor
for the divergence of TE and ICM lineages
(Stephenson RO., 2010). Although Cdx2 is
required for the maintenance of TE, it is
dispensable
for
the
formation
and
maintenance of ICM (Marikawa Y et al.,
2009). It has been suggested that Cdx2
expression is regulated by Tead4 (TEAdomain transcription factor) and Yap
(Nishioka et al., 2008, 2009; Yagi et al.,

2007). Tead4 is expressed in all cells of the
embryo during mouse preimplantation
development. Yap, which is co-activator
partner of Tead4, is localized in the nucleus,
and is restricted in developing TE, thus
restricting CDX2 expression to outer cells of
TE (Stephenson RO., 2010; Nishioka et al.,,
2009).
Oct4 is one of the cell fate determination
factors during preimplantation development.
It has been shown that Oct4 is essential to
prevent ICM from diverting towards the TE
lineage (Marikawa Y et al., 2009). Some
transcriptional targets of Oct4 are Fgf4 gene
and Nanaog gene. Nanog is a homeobox
transcription factor that is essential for the
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maintenance of pluripotency (Chambers I et
al., 2003; Mitsui K et al., 2003).

complication in this stage of development will
lead to defective implantation and pregnancy.
Our study demonstrated and reviewed that the
transcriptional factors Cdx2 and Oct4 are
essential and critical regulators of cell lineage
determination and these factors are important
to understand mechanisims of mouse embryo
development.

CONCLUSIONS
Blastocyst stage is critical for implantation
and maintaining the pregnancy. Implantation
is also critical to the survival and
development of the early embryo. A
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