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Progressin research on insect bursicon and its receptor
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Abstract Molting in insects is regulated by a variety of hormones that regulate different stages of growth and development.
Bursicon binding to its receptor regulates a variety of processes, including the development and hardening of the cuticle, wing
expansion and maturation, muscle contraction and migration of the edge of the egg cell, which are of great significance to the
growth and development of insects. Bursicon consists of two subunits (BURS and PBURS) and is mainly synthesized in the
thoracic and abdominal ganglions, which have independent biological activity in certain situations. The structure and evolution
of the two subunits are conserved and their amino acid sequences have 11 cysteine residues. The bursicon receptor is a member
of the G protein coupled receptor (GPCR) subfamily, which is rich in repeat leucine sequences and is named dLGR2. The
C-terminal (containing multiple serine residues) and N-terminal regions (leucine-rich repetitive structure domain) of LGR2
play an important role in the exercise of normal functions. Bursicon is released into the haemolymph where it combines with
LGR2 to activate the cAMP/PKA signal and phosphorylates tyrosine hydroxylase (TH). The activated TH transforms tyrosine
into dopamine (DOPA), resulting in insect cuticle sclerotization and maturation. In addition, bursicon subunits can form a

homologous dimer that activates the transcription factor Relish to regulate the immune response. This paper summarizes recent
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research on the molecular structure of bursicon and its receptor, its temporal and spatial expression, and its role in wing
expansion and hardening, cuticle sclerotization and maturation, and the immune response. This review will provide a reference
for further study of the role of bursicon in insects.
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Tablel Theidentification of bursicon
Clade Class Order Species Reference
Orthoptera Locusta migratoria manilensis Meyen Dircksen et al., 1991
Arthropod Insecta Diptera Anopheles gambiae Giles Robertson et al., 2007
Musca domestica Linnacus Wang et al., 2008
C. erythrocephala Meigen Fraenkel and Hsiao,
1962; Cottrell, 1962
D. melanogaster Meigen Mendive et al., 2005
Coleoptera T. castaneum Herbst Tribolium Genome
Sequencing Consortium
etal., 2008
Lepidoptera Bombyx mori Linnaeus Huang et al., 2007
M. sexta Linnaeus Dai et al., 2008
Hymenoptera Apis mellifera Linnaeus Hauser et al., 2006
Hemiptera Nilaparvata lugens Stél Tanaka et al., 2014
Myzus persicae Sulzer Zhang et al., 2017
Blattaria Periplaneta Americana Linnaecus Honegger et al., 2002
Decapoda Carcinus maenas Wilcockson and
Webster, 2008
Crustacea Callinectes sapidus Chung et al., 2012
Ixodes scapularis Robertson et al., 2007
Arachnida Ixodida

Echinodermata Echinoidea Camaroidea

Strongyl ocentrotus pur puratus Van etal., 2007

INSL3 Hsu and Gsuch
2002 Hsu 2003
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Fig.3 The mechanism of bursicon and itsreceptor in insect cuticle tanning, wing extension and immune response
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