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The beginning of life in mammals starts with the union of haploid gametes, the sperm and
the ovum, produced by germ cells within the male and female gonads. The fertilized
zygote passes through embryonal and fetal stages and is delivered by the process of
parturition as a diploid conceptous. Reproductive biology is a field of study which aims at
explaining the reproductive process and developing technologies for artificially creating
animals with superior traits. The prime focus of our laboratory is on germ-cell
development, fertilization, embryo development, establishment of embryonic stem cells,
and production of somatic cell cloned and transgenic animals using the modern tools of
cell and molecular biology, genetics and developmental biotechnology.

Development and differentiation of mammalian eggs

We are aiming at elucidating regulatory mechanisms of
development and differentiation of mammalian eggs in
vitro to efficiently produce embryos of experimental and
livestock animals. Major interests are exploring
molecular mechanisms of intercellular communication
between oocytes and follicle cells, important for
acquiring developmental competence of bovine oocytes
after fertilization and determining factors regulating pre-
implantation development and differentiation and the
mechanisms of embryonic genome activation of mouse
embryos.

Production of somatic-cell cloned animals

(Mouse fertilized eggs: blastocysts 4 days after
in vitro fertilization )

from

It is now possible to produce cloned mammals
somatic cells using nuclear transfer
technique. However, the production efficiency is
extremely low, with most clones being lost soon
after implantation. Very little is known about how
differentiated cells used as nuclear donors are
reprogrammed in recipient oocytes to acquire
totipotency (an ability to create an entire
individual) of cloned embryos. We are studying to
the mechanisms underlying the reprogramming
(Somatic-cell nuclear transfer into enucleated oocytes) | Process of donor cells in enucleated oocytes using
molecular and cell biology approaches.

Establishment of ES cells and production of
transgenic animals

Development of techniques to establish totipotent
embryonic stem (ES) cells from mammalian embryos
are undertaken. Reconstitution of embryos and
production of transgenic animals using these ES cells
are being studied. We intend to utilize these ES cells
in genetic recombination techniques and introduce
desirable mutations into gene and further to
genome/chromosome level for improving genetic
traits of livestock animals.

(Transgenic miniature pigs)




Mitochondria and physiological phenotypes of the mouse

The mismatch occurs between mitochondria and nuclear genomes when the mitochondria derived
from different species are introduced by microinjection in the cytoplasm or during nuclear
transfer techniques. We are aiming at clarifying how the mismatch condition affects physiological
phenotypes of the mice. Furthermore, the interaction between mitochondria of different species
and cell nuclei is examined using cellular and molecular biological approaches.
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