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Research works

First, we have focused on the reproductive
biotechnology to understand gamete interactions
during fertilization and the development of novel
methodology to produce transgenic animals. Among
them, we have a special interest in the increasing
demand for production of gene-targeted (KO:
knock-out) rats because use of rats rather than mice is
advantageous in aspects of microsurgery and mapping
of brain functions. Embryonic stem cell line and
nuclear transfer (cloning) protocol have not yet been
established in rats, attributing to slow progress of
brain research. At present, we devote all our skills
(e.g. in vitro fertilization, animal cloning,
microinsemination, spermatogonial transplantation)
to look for the possibility of producing KO rats, and
also provide collaborative services to produce
conventional knock out mice, and transgenic mice
and rats by pronuclear DNA microinjection or
intracytoplasmic sperm injection (ICSl)-mediated
DNA transfer.
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Advanced Reproductive Technology in Rats

Spermatogonial transplantation in rats

Fate of transplanted spermatogonial cells; Donor spermatogonial
stem cells originated from EGFP-Tg rats can proliferate and
differentiate in the recipient seminiferous tubules of c-myc-Tg rats
(three months after the spermatogonial transplantation).

Intracytoplasmic sperm injection in rats

Production of fertilized rat oocytes by intracytoplasmic sperm
injection (ICSI); A single fishhook-shaped sperm head is
microinjected into ovulated and denuded oocytes with the aid of
Piezo-micromanipulators.
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Second, by using techniques of rodent transgenesis,
we have analyzed the molecular and cellular
mechanisms to form functional ocular dominance
(OD) columns in the primary visual cortex. OD
columns are known to be fundamental units of
processing visual information to sense depth, and are
anatomically well documented as models in the
research area of neuronal plasticity. Coarse OD
columns are set up around birth, which are
subsequently remodeled to the functional structure by
visual activity after eye open. Our final goal is to
understand the comprehensive story underlying
formation of functional OD columns, which can be
achieved by taking advantage of molecular markers
specific for developing OD columns that we have
originally isolated.
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Goal;
Identify Molecular and Cellular Mechanisms
to Form Functional OD Columns

Process of OD column formation

Coarse OD columns are set up around birth, and are subsequently
instructed by incoming visual inputs to become functional
structure after eye open.



