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Molecular mechanisms underlying development

and regeneration in insects
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Cricket leg regeneration and a schematic model for
transcriptional regulation of tarsal re-patterning genes

to form the tarsal segments
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Switching mechanisms involved
in Juvenile hormone biosynthesis

Myoglianin %
RNAI '1
/ Nymphal
Normal adult supernumerary

X ] (Leftd . Right2) | | molts

1 DPP/GbN ‘%

|_RNAI | 3

Normal adult [Precocious
() | metamorphosis

Egfr

H

DIl DIl

low-expression high-expression

tarsal segment 1 T

Myoglianin Dpp/Gbb
[

[ ]
T 1l
Babo lﬂ nag%foi’[] Tkv

l Maea i .

e e H
Smox Mad
Mad N\

s""’x:%*l .nuw#l
/ l / JHA

. brk—| jhamt -

Corpus_Aﬂatum Cell

Content:
<Regeneration>

The principal differences between leg development and leg regeneration
are in their initiation. In the amputated leg, the starting point of
regeneration consists of multiple differentiated tissues and various cells.
Thus, leg regeneration relies on cell de-differentiation in invertebrates as
well as in vertebrates. Following leg amputation, a blastema consisting of
the de-differentiated cells is formed at the amputated surface. However,
the molecular mechanisms of de-differentiation and blastema formation
remain to be identified, and how regenerating cells have positional
identity in the leg remains unknown. We use the cricket Gryllus
bimaculatus to elucidate the molecular mechanisms underlying
development and regeneration of the leg, and we perform loss-of-function
analyses using RNAi and CRISPR/Cas system.

<Development and growth regulation>

Insects undergo a morphological transformation from nymph/larvae to
adult with or without pupal formation, and these processes are referred to
as hemi- and holo-metamorphosis, respectively. Despite these differences,
both processes are regulated by common mechanisms that involve 20-
hydroxyecdysone (20E) and juvenile hormone (JH). JH regulates many
aspects of insect physiology, such as development, reproduction,
diapauses, and metamorphosis. Consequently, strict regulation of JH levels
is crucial throughout an insect’s life cycle. However, it remains unclear
how JH synthesis is regulated. We also elucidate the regulatory
mechanisms that provide endocrine control of insect life cycles

Keywords: morphogenesis, de-differentiation,
juvenile hormone, metamorphosis
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