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im X H v U A FEAIRIEEOMEHT (Analysis of mouse embryos in diapause)

Mouse fertilized eggs begin development in the oviduct, and embryos are transferred
to the uterus and implant at the blastocyst stage. When embryos fail to implant, their
development fails to progress and instead regresses. Therefore implantation is an
important process for development. In many mammals, embryonic development is
suspended at the blastocyst stage, and its development is reinitiated after a certain
period to undergo implantation. This phenomenon is called “diapause”. Because the
pre-implantation is prolonged, diapause is also called delayed implantation. In the
mouse, diapause can be induced naturally during lactation after postpartum ovulation
and successful mating. And it can be also induced experimentally by ovariectomy
(OVX) on the morning of the pregnant female at day4 after the fertilization.

However, molecular mechanisms underlying the entry into diapause and how
blastocysts pause their development are almost unknown. To understand how embryos
enter the diapause, and how embryos are maintained during the diapause, I examined
embryos in diapause. In this study, embryos in diapause (D4.5~D10.5) was recovered
after the OVX, and ability of implantation and embryogenesis, differentiation
properties of cells, number of cells and cell cycle status were examined. Dormant
embryos at seven stages of D4.5, D5.5, D6.5,‘D7.5, D8&.5,D9.5, and D10.5 after
diapause induction were subjected to experiments. “D” corresponds the dormant
embryo, and the following number indicates the period (days) after fertilization.

I tested whether dormant embryos are capable of implantation and further
development over the period from D4.5 to D10.5. Embryos of D4.5 and D10.5

were transplanted into the uterus of a female mouse on the 2.5 day of



pseudopregnancy, and embryos were collected 9 days after transplantation to
observe morphology of developing embryos. Diapause embryos from D4.5 to
D10.5 had the ability to implant and generate developed embryos.

I next examined whether cells in embryos in diapause are maintained as normal
preimplantation blastocysts. From the antibody staining for differentiation markers
for each cell type, it was suggested that differentiation properties of cells in diapause
embryos were maintained similar to the intact pre-implantation embryos.

I examined cell number in dormant embryos until 7 days (D4.5 to D10.5) after
the induction of diapause by ovariectomy and P4 administration. Nuclei in each
embryo visualized by Hoechst staining were counted after capturing images with
a confocal microscope. The captured images were re-constructed in 3D and the
number of nuclei was counted. From D4.5 to D10.5, number of cells in diapause
embryos increased for a while after induction of the diapause, but remarkable increase
was not observed after that.

To clarify cell cycle in each cell in dormant embryos, I utilized R26-Fucci2, a
cell cycle reporter mouse line, where nuclei in S to M phase and G1/G0 phase are
visualized in green and red fluorescence, respectively. Embryonic diapause was
induced after the wild type ICR females were crossed with the R26p-Fucci2
males. Embryos between D4.5 and D10.5 were collected and placed in PBS
immediately, and observed with a confocal microscope. Almost all of the cells
entered in G1/GO phase in later stages. The transition of cell cycle varied depending on
the region within each blastocyst. I tried to identify whether the cells of dormant
embryos are in the G1 or GO phase by Ki67 antibody staining. In diapause embryos,
eventually all of the cells had entered the GO phase in later stages.

In this study, dormant embryos with different periods during diapause were
observed. D4.5~D10.5 diapause embryos were capable for implantation and further

development, and cellular differentiation status was resembled to the normal



preimplantation embryos. Cell number of dormant embryos increased but reached
plateau in later stages of embryonic diapause. From the results of direct counting of
the number of cells and observation of cell cycle by Fucci2 and Ki 67 staining,
it is suggested that the dormant embryos can be classified into the 4 stages.
These results suggest that the initiation of embryonic diapause has multiple steps and

the mechanisms involved in dormancy may be distinct between embryonic regions.
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