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Research progress on chitinase and its inhibitors in agricultural pest control
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University, Beijing 100193, China)

Abstract: Chitin, an essential structural polysaccharide, is widely distributed in fungi, insects, nematodes, and other
organisms, but is absent in higher plants and vertebrates. Chitinase (EC3.2.1.14) catalyzes the hydrolysis of 8-1,4-glycosidic
bonds in chitin, and degrades it into oligosaccharides or monosaccharides, which plays a pivotal role in many physiological
processes such as fungal cell wall remodeling, bacterial nutrient cycling, insect molting and development and nematode egg
hatching. This review systematically summarized the crystal structural characteristics of chitinases across various
organisms, including fungi, bacteria, and insects. It was particular focued on the inhibitor research progress targeting
chitinases in Asian corn borer (OfChtl, OfChtll, OfChi-h), the nematode Caenorhabditis elegans (CeChtl), and the soybean
cyst nematode (Heterodera glycines, HgCht2). It comprehensively delineated the discovery of novel chitinase inhibitors
based on crystallographic structure analysis, virtual screening, and molecular docking et al., by employing modern drug
design strategies. This review aimed to provide a reference for the development of novel, environmentally friendly pest
control agents targeting chitinases.
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SmChiA 1EDQ 540 155 2003 [14]
Serratia marcescens SmChiA IFFQ (GleNAc), 540 190 2003 [14]
SmChiB 1E15 499 1.90 2000 [15]
OfChtl 3W4R 554 1.70 2014 [16]
Ostrinia furnacalis OfChi-h 5GQB (GIeN), 553 270 2017 [17]
OfChtll 5Y29 377 180 2018 (18]
californica nucleopolyhed:)tti(:’impha AcMNPV-ChiA  SDEZ 531 230 2016 [19]
CeChtl 6LE7 381 1.86 2021 [20]
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7 9. 10 . -
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