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Expression Analysis of a Conserved Immediate Early Gene
Egr in Metamorphic Brain of Honeybee

Atsushi Ugajin', Tetsuhiko Sasaki’, Masato Ono®

Abstract

Unique genes that are quickly transcribed in response to extracellular stimuli without de novo protein synthesis are
known as immediate early genes (IEGs). In mature nervous systems of vertebrates, the expression of IEGs is closely
associated with neural activity, and over the past three decades, this has been reported to play an essential role in synaptic
plasticity, which is thought to be the neural basis of memory and learning. On the other hand, there have been few reports
of IEGs in insect species. In 2013, we first identified AmEgr, a honeybee homolog of Egr—1 (also known as zif268 and
ZENK), which is one of the best characterized IEGs in vertebrates, and revealed transient and prominent increases in
expression after neural activation, suggesting the conserved role of Egr homologs in the mature nervous system in both
vertebrates and insects (Ugajin et al. 2013). Besides modifying the mature nervous system, various vertebrate IEGs play an
important role in neural development. Vertebrates Egr—1 is known to contribute to the development and growth of the
visual system. However, in insects, the expression dynamics of the Egr—I homologous gene during neural development
remains poorly understood. In the present study, using metamorphic honeybee brains, we performed expression analysis
and demonstrated that AmEgr was transiently upregulated in the developing brain during early to mid pupal stages. In situ
hybridization and BrdU immunohistochemistry revealed that AmFEgr was mainly expressed in post-mitotic cells located at
the inner zone of optic lobes. The optic lobe is the primary visual center of insect brain. These findings suggest
evolutionarily conserved roles of Egr homologs in the development of visual systems in vertebrates and insects.
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