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For its relatively short generation time and simple body
structure, zebrafish embryos are the ideal vertebrate model
organisms in which both cell biological and genetic manip-
ulations are amenable for study of neural differentiation.
Thanks to the progress in genome informatics, we can now
easily extrapolate our knowledge originally obtained by us-
ing zebrafish to understand how the brain of mouse and
human are made.

1. Making extensive use of these advantages, we identi-
fied two transcriptional enhancers of the Islet-1 gene con-
trolling its expression in the subsets of motor neurons and
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the functions of two novel secreted molecules under regula-
tion of Islet-3 which play critical roles in differentiation of
the midbrain-hindbrain boundary and the dorsal region of
the nervous system, and performed the systematic search
for the genes controlled by Islet-2 in the sensory neurons.
We found that the mechanisms and molecules which we
originally found in zebrafish are highly conserved in all
vertebrates including mammals.

2. Usng the transgenic zebrafish line expressing GFP
in the hindbrain motor neurons under control of the Islet-
1 gene enhancer, we systematically screened for mutants
which show defects at the critical steps in differentiation
of the hindbrain motor neurons, and study to identify the
genes defective in the individual mutants is in progress.

3. Using the transgenic technology and the mutants
we isolated, we have recently initiated a new study to ex-
amine the neural circuits regulating motion and behavior,
and identified the critical difference in the neural circuits
between the right and left sides of the dorsal diencephalic
conduction system connecting the limbic forebrain and the
limbic midbrain. We are now trying to understand the bi-
ological significance of this asymmetric circuit in control
of zebrafish behavior.

Research Subjects and Members of Laboratory
for Developmental Gene Regulation

1. Study of the mechanisms for tissue and cellular
specification by combinatorial expression of LIM-
homeodomain proteins

2. Systematic screening for the mutants with defects in
differentiation of the hindbrain and spinal motor neu-
rons

3. Visualization of the neural circuits involved in control
of motion and behavior; study on the left-right asym-
metry in the limbic system associated neural circuit
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