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Abstract: In aquaculture, maintaining the
proper emotional state of target fish can
improve survival and growth, and ultimately
lead directly to increased landings. Recently,
we found that Neul protein, which is
expressed in the brain, is a novel factor that
modulates emotional behaviors such as
schooling, aggression, and cognition in fish.
Therefore, elucidating the mechanism of
action of fish Neul protein is expected to lead
to the development of stable production
technology.

In this study, we analyzed the molecular
profiles in the brain of zebrafish lacking the
Neul gene (Neul-KO), and found that in the
Neul-KO zebrafish brain, the signal of Sia a2-
3-linked glycans was increased, accompanied
by an increase in Lampla. Furthermore, gene
expression of AMPA-type glutamate receptors
such as griala, gria2a, and gria3b, as well as
vesicular glutamate
Neul
astrocyte hyperactivation with increased Gfap
and phosphorylated ERK levels, while mRNA
levels of astrocyte glutamate transporter were
decreased. Sypb and Holb mRNA levels,

markers of synaptic plasticity, were also

transporter 1, were

suppressed. deficiency  induced

suppressed by Neul deficiency. Aberrant
activation of microglia was also evident, with
increased expression of iINOS and the
proinflammatory cytokine IL-1p. In addition,
drastic neuronal degeneration was detected in
Neul-KO zebrafish by Fluor-Jade B staining.
Since the enzymatic properties of Neul are
conserved among fish species, elucidation of
the mechanism of Neul in zebrafish is
expected to be applied to the development of
new technologies to control increased
aggression, death by crashing into walls due to
abnormal swimming behavior, reduced food
intake due to extrinsic stress, and deterioration
of meat quality and disease resistance caused
by these emotional abnormalities in the

aquaculture field.



