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Progress in the study of insect cuticle development and
prospects for future research

LIU Xiao-Jian"" LIU Wei-Min ZHAO Xiao-Ming ZHANG Jian-Zhen”~~ MA En-Bo

(Institute of Applied Biology, Shanxi University, Taiyuan 030006, China)

Abstract The integument of insects performs the same function as skin and bone in vertebrates. Because the rigid cuticle
restricts growth, periodic molting is necessary during growth and development. Cuticle is secreted by epidermal cells, and
consists of an outer envelope, an epicuticle, exocuticle, endocuticle and the inner epidermis. The procuticle is subdivided into
an upper exocuticle and a lower endocuticle. Lipids are mainly found in the epicuticle whereas the procuticle is composed of
chitin and proteins. The above components are secreted in turn and interact with each other, eventually forming the orderly
arrangement of the cuticular structure. In recent years, rapid advances in omics and molecular biology, including genomics,
proteomics and RNAI, has greatly facilitated research on insect cuticle development. This paper reviews progress in research
on cuticle structure and composition, lipid metabolism, chitin metabolism and cuticle proteins with the goal of furthering the
understanding of insect cuticle development and providing a theoretical basis for pest control.
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Fig. 2 Biosynthetic pathways for insect cuticular lipids
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Fig. 4 Main processes key enzymes, and proteins involved in chitin biosynthesis and degradation in insects
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Table 1

The family and its sequence feature of insect cuticular protein

Family Sequence feature

References

Rebers & Riddiford RR-1 RR-2 RR-3
Rebers & Riddiford motif, including RR-1, RR-2 and RR-3

42-44

CPR Containing

CPF Sequences with 42-44 amino acid residues

CPF C
a conservative C-terminal region

CPFL It is homologous to CPF and has

CPT Tweedle

CPG

Containing Tweedle motifs
GGGX  GGXG Glycine-rich GGGX or GGXG

CPAP1 CPAP3 1 3 ChtBD2 Including CPAPI
and CPAP3, containing one or three chitin binding domains (ChtBD2)
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CPH Hypothetical cuticle protein

CPLCA CPLCG CPLCW CPLCP Low-
complexity epidermal proteins, including CPLCA, CPLCG, CPLCW and CPLCP

CPLC
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Togawa etal. 2007
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Guan etal. 2006
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Jasrapuria et al.
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