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Understanding the mechanisms controlling behavior in
natural environment is one of the principal aims in brain
research. One approach directed towards this goal is to
rebuild neural systems by simulation. However, the simu-
lation of mechanisms in a whole brain has not yet been
achieved because of factors such as complexity and indi-
vidual variations in experimental data. Several brain func-
tions resulting from interactions with the environment,
such as adaptive information processing can conveniently
be investigated by using a simple model system, which
can be simulated as a whole from the sensory mechanisms
to the generation of behavior. We aim to reconstruct and
simulate neuronal circuits in the silkworm moth brain
and to reveal the design principles of the brain by focusing
on this simple model system.

We are examining to integrate their morphological pro-
files with a standard brain based on whole brain and sin-
gle neuron data in our database. As a first step of our study
we are constructing a detailed standard brain model,
focusing on key regions, the lateral accessory lobe (LAL)
and the ventral protocerebrum (VPC). These areas are
thought to generate premotor signals for behavioral con-
trol.

Confocal images of whole brain are downloaded from the
database. The brain profiles are extracted semi-automati-
cally from these image data. In this analysis, the origin of
the coordinate system in the map is set to the center of the
oesophageal foramen. Anterior, posterior and dorsal sec-
tional images are used for detecting sub-regions and rep-
resentative points. The individual difference between
brains is measured and compared based on the size and
position of characteristic regions, such as the central body
and the antennal lobe. To construct a standard brain
shape, we applied transformation and deformation tech-
niques to produce an average shape. The lengths and
directions of lines between the origin and anchoring
points also determine the contour of the standard brain.

At the same time, we have extracted morphological struc-
tures of LAL-VPC neurons. Extracted results are registered
to the database and shared through a Virtual Private Net-
work. They are classified into two groups, bilateral
interneurons and local interneurons. We can provide a
simulation environment of neurons and networks based
on their morphologies and by assuming ionic channels
properties. Strength of synaptic connections between neu-
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rons is estimated by measuring the overlap volume of the
arborizations of neuritis.

Several research groups have integrated neuron morphol-
ogy obtained from different animals into standard brains.
We are following same approach, but we are going to esti-
mate the sources of variability and errors by examination
of the mapping of the same identified neurons from dif-
ferent brain samples. It is indispensible to evaluate the
spatial resolution of such geometrical normalization
process to determine the scale at which it can be used.
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