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Research progress on the lepidopteran-specific chitinase OfChi-h from Ostrinia furnacalis

BAI Shenmeng, SUN Lifei, XIA Xiantao, WANG Yuguo, DING Baokang, DONG Lili"
(College of Plant Protection, Agricultural University of Hebei, Hebei Baoding 071000, China)
Abstract: The Asian corn borer (Ostrinia furnacalis) is a major polyphagous pest threatening corn and other crops.
Long-term dependence on chemical pesticides has led to resistance against multiple conventional insecticides, urgently
necessitating the development of green pesticides with novel action mechanisms. Insect chitinases (e.g., OfChi-h), as key
enzymes catalyzing chitin degradation, play a central role in larval molting, metamorphosis, and cuticle renewal. Their
specific inhibition can disrupt pest life cycles, making them ideal targets for environment-friendly pesticide creation. This
review focused on the physiological functions of insect chitinase Chi-h, the crystal structure and domain composition of
OfChi-h, and the research progress of OfChi-h inhibitors. By integrating the basic biological characteristics of OfChi-h and
the research advances in its inhibitors, this review provided critical theoretical references for the creation of green
pesticides targeting insect chitinases, thereby promoting the development of precise pest control technologies based on
domestic original targets.

Key words: OfChi-h; chitinase; inhibitor; chitin; research progress

A ]
[21
o o
Ostrinia furnacalis N
N
N 20%~35% o

:2025-07-22
: 32472591

2001— o E-mail 13223393120@163.com

1992— / o E-mail lilidong@hebau.edu.cn

- 27 -

hE4IM  https://www.cnki.net



24 4

chitinase Chi

B -1 74_ N
(41 Chi-h
61 OfChi-h
OfChi-h N
OfChi-h
8]
OfChi-h
o OfChi-h .
1 Chi-h
11 Chtl~ChtX.
Chi-h Chi-h
o  Chi-h 2003 Shimada
BmChi-h
OfChi-h
Chi-h Chi-h
o
3 ChtI . ChtII
Chi-h {121
3
- Chi-h
Chtl  ChtlI
58 Chi-h  Chtl
ChtlI
m, Chi-h  Chtl
Chi-h  Chtl

Conogethes punctiferalis B, Qu M
Chtl/ChtII
Chi-h
Chi-h
Chi-h
- Zhang RNA Chi-h
dsChi-h - -
dsChi-h 72.38%
48.52% 4 32.4% Chi-h
el
2 OfChi-h
2017
OfChi-h o 1
I e,
loop
CID
domain I
Asn-456
Asn-391
domain II
1 OfChi-h
I 8
[14]O H
2 8 B 8 «
(a/B)s TIM 5 B 2«
o OfChi-h
I 1 CID
5 B 1 «
1 C
2 N Asn-391
Asn-456, I II
loop 1 2 B 1 «
loop

- 28 -

o [ %71

https://www.cnki.net



2025 8 OfChi-h
OfChi-h
° I II
Trp27.Trp63 . Trp238 . Trp225 . Trp163 . Trp160. -1
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K/(umol/L) ICsy/(mol/L)
1 TMG-(GlcNAc), 0.2 pg/ 20% [15]
2 16.060 [16]
2a 0.080 [17]
2b 0.093 [17]
3 argifin 0.056 50 mg/L 76% [18]
3a 0.200 [19]
4 phlegmacin Bl 5.500 1 ng/ 60% [20]
4a sennidin B 0.080 5 mmol/L 100% [21]
5 shikonin 119.200 10 mmol/L 80% [22]
6 alkannin 70.460 [22]
7 deoxyshikonin 5.500 [22]
8 myricetin 8.200 10 mmol/L 10% [22]
9 lynamicin B 8.760 10 mmol/L 100% [23]
10 55.730 500 mg/L 32.7% [22]
10a 2.820 500 mg/L 69.2% [24]
10b 0.590 500 mg/L 30.8% [25]
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( 1)
K/(pwmol/L) 1Cs/(pumol/L)
10c 5.810 500 mg/L [26]
10d 2.000 500 mg/L [27]
10e 0.610 500 mg/L [27]
11~17 polonimides [28]
18 0.480 2 mmol/L 33.3% [29]
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24b 6.770 500 mg/L 24.0% [34]
24c 0.860 500 mg/L 66.7% [35]
24d 0.690 500 mg/L 70.4% [35]
25 LCy 263.8mg/L LCy 2673 mgL [36]
25a LCy 69.5 mg/L LCy 127.5mgL [36]
25b LCsy 823 mg/L LCs 124.7 mg/L [36]
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