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Effects of camptothecin on the composition and diversity of the bacterial

community in the midgut of Spodoptera frugiperda larvae

SHU Ben-Shui DAI Jing-Hua YU Jing-Cheng YANG Xian-Mei LIN Jin-Tian" ( Guangzhou City Key
Laboratory of Subtropical Fruit Tree Pest and Disease Outbreak Control Zhongkai University of Agriculture
and Engineering Guangzhou 510225 China)

Abstract: Spodoptera frugiperda ( J. E. Smith) is an important invasive pest that poses a serious threat to
the production of many crops in China. Camptothecin is a monoterpene indole alkaloid that has a
significant effect on the growth and development of S. frugiperda larvae. In this study camptothecin was
fed to the fourth instar larvae with a concentration of 1 mg/kg for 3 d then the midgut contents were
collected and 16S rDNA sequencing technology was used to analyze the effect of camptothecin treatment on
the midgut bacterial community. Results showed that a total of 295 028 effective reads were obtained by
sequencing clustered into 262 OTUs and annotated into 17 phyla 35 classes 80 orders 123 families
191 genera and 246 species. The dominant bacterial phyla were Firmicutes and Proteobacteria in all the

samples. Bacterial community composition analysis indicated that the abundance of Firmicutes and

: (2020B020223004) ; (2017KCXTDO18) ;
(202011347001) ; ( KA200190261)
1991 E —mail: shubenshui@ 126. com
) Author for correspondence: E —mail: linjtian@ 163. com

Received: 2021 -06 —17; Accepted: 2021 -08 -26



Proteobacteria in the midgut changed significantly after camptothecin treatment. Further analysis revealed
that 79 and 50 unique bacteria species were identified in the midguts of control and camptothecin-treated
groups respectively. Alpha and Beta diversity analysis showed that camptothecin significantly changed the
bacterial community diversity of the larval midgut. This study provides a theoretical basis for enriching the
data and information on the intestinal microbial community of S. frugiperda larvae and exploring the
mechanism of camptothecin against S. frugiperda.
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1 16S rDNA
Table 1 16S rDNA sequencing raw data of the midgut

contents of Spodoptera frugiperda larvae

() (‘bp) (‘bp) (‘bp)
Average Minimum Maximal
Item
length length length
CK1 52 362 428.43 220 432
CK2 45 987 428. 80 259 431
CK3 45 021 428. 63 277 432
CPT1 55 166 423.62 392 432
CPT2 49 168 427. 60 209 431
CPT3 47 324 424.36 401 432
CK ; CPT o Note: CK

Control group; CPT Camptothecin treatment group.

2.2
18
Firmicutes Proteobacteria
o Firmicutes
Firmicutes 95.35%
Firmicutes
80.54% , Proteobacteria
3.83%
Proteobacteria

18.34% (2.

2
Table 2 Effect of camptothecin on the dominant phyla
of the midgut bacterial community in Spodoptera

frugiperda larvae

(%) Relative abundance

Phylum
( CK) ( CPT)

Firmicutes 95.35+1.51"" 80.54 +3.52

Proteobacteria 3.83+1.17  18.34 +4.67**
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Fig. 3 Proportions of the main bacteria species in the midgut of Spodoptera frugiperda fed on different diets
CK ; CPT o Note: CK Control group; CPT Camptothecin treatment group.
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Table 3 Alpha diversity indices of midgut bacteria in larvae of Spodoptera frugiperda affected by CPT

Shannon Simpson ACE Chao (%)
Samples Shannon index Simpson index ACE index Chao index Coverage
CK1 0.83 0.63 205.09 196. 28 99.91
CK2 0.61 0.70 166. 45 170. 50 99.93
CK3 1.02 0.47 129. 61 123.77 99.94
CPT1 1.18 0.39 81. 68 77.47 99. 98
CPT2 1.44 0.37 149. 43 148. 56 99. 96

CPT3 1. 141 0.43 127. 36 114. 62 99.93
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