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Abstract [Aim] Gut microbes play an important role in the development of pest resistance. Spodoptera litura is a
widespread polyphagous pest species that is becoming increasingly resistant to pesticides. To determine the relationship
between gut microbes and host resistance, we compared gut microbial diversity between bromoflumizamide-susceptible and
bromoflumizamide-resistant populations of S. litura. [Methods] DNA samples of gut microorganisms were taken from S.
litura with intermediate levels of bromoflumizamide resistance and susceptibility. Amplicon sequencing of the 16S V3-V4 region
was carried out using high-throughput sequencing technology to optimize the OTUs based on 97% similarity and determine
microbe species abundance, gut microorganism composition and structure, o diversity, and p diversity. [Results] Total

microbiome sequencing yielded 1 208 279 sequences which were optimally clustered into 529 OTUs containing 22 phyla, 44
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classes, 84 orders, 138 families, and 207 genera. At the genus level, there were 62 endemic genera in the
bromoflumizamide-susceptible population and 50 endemic genera in the bromoflumizamide-resistant population. The two
populations shared 95 genera. There were significant differences in the composition of the intestinal flora between the two
strains (P<0.05). Erysipelatoclostridium dominated the microbiome of the bromoflumizamide-resistant population, whereas
Enterococcus was the dominant microbiome in the bromoflumizamide-susceptible population, with relative abundances of
57.24% and 47.71%, respectively. Diversity analysis showed that the intestinal microbial community of the
bromoflumizamide-resistant population of S. /itura had the highest species abundance. In contrast, the bromoflumizamide-
susceptible S. /itura population had a higher species richness and consistency. [Conclusion] There was a significant difference in
the microbial community composition between the bromoflumizamide-susceptible and bromoflumizamide-resistant populations.
The bromoflumizamide-resistent population of S. litura exhibited a more complex gut microbome composition, while the
bromoflumizamide-susceptible S. litura population exhibited a more stable flora composition. In this paper, we explored the

relationship between insect resistance and gut microorganism diversity. Our findings provide a new perspective for the

development of novel pesticides and lay a foundation for further research into the mechanisms of resistance in S. litura.
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Table 1 Resistance levels of different populations of Spodoptera litura to broflanilide

A S Lo OSWRIFEKE(mgL) HXRER AL BT
Population  Regression equation (mg/sl(i) 95% Confidence Relevant Degree of Resistance

P & d interval (mg/L) coefficient freedom ratio
RN R ¥Y=2.786+2.573X 0.083 0.047-0.120 0.98 2 2.014 1.00
Susceptible
population
B R Y= - 0.190+1.914x 1.257 0.864-2.025 0.95 4 6.710 15.14
Resistant
population

x2 NYUEHBEMEY 16S DNA BEENFELXER
Table 2 Basic information of high-throughput sequencing of intestinal microbial 16S rDNA of Spodoptera litura

=]
FERA sy mmEIE 4%

AR

AR IS 732 BT

Safr/fl(ple B Raw B Clean PRI Ef(f;’/:ti)ve Number of taxa of different taxonomic categories
name reads reads OTUs ratio (%) [T Phylum 4 Class H Order #} Family J& Genus
A-1 130918 130 822 236 97.03 10 19 37 62 109
A-2 127 122 127 103 284 94.73 16 28 56 78 102
A-3 131 882 131 791 315 96.86 16 30 55 84 101
A-4 126 007 125919 244 95.40 14 28 48 68 90
A-5 133956 133 848 323 95.42 16 32 58 87 110
B-1 120 131 120 059 270 93.41 16 27 54 80 94
B-2 135172 135076 347 94.09 17 26 55 83 108
B-3 135 842 135 760 381 96.27 16 38 77 101 114
B-4 131 668 131 564 304 94.67 16 31 61 90 107
B-5 135 581 135475 300 94.79 15 31 48 78 97

A NBUSE R, BABUIEM R, o RAERRERS Y. TRATFERN,
OTUs: Operational taxonomic unit. A is the susceptible population, and B is the resistant population. The serial numbers
represent the sample numbers. The same for the following tables and figures.
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ZZIE R ] Proteobacteria, B[] Firmicutes .
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(0.24% ). BUBHMRERIZOR M (A FEdh ) 1k
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v-Z2JE W 24 y-proteobacteria . 7 4R G 4l 1H 24
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Table 3 Alpha diversity of intestinal microbiota in different strains of Spodoptera litura

P RO R B
T Chao [GHE%kL s Sh " A PRAE AL Phylogenetic
Population Chao index Goods_coverage ii?lzzzn Simpson index diversity-tree
distance
R 290.460+36.29 a  0.999+0.000 76 a  2.588+0.45a  0.680+0.05 a 49.324+8.95 a
Susceptible population
B R 331.179+£36.55a  1.000+0.000 11 a 2.157+0.38 a 0.619+0.08 a 55.382+6.63 a

Resistant population

FH R AR EREE (n=5), FRFIAREFHRFERAB 25 2% (P<0.05, Welch TR ),

Values in the table are mean+SD (n=5). Different letters in the same column indicate significant difference between

treatments (P<0.05, Welch T- test).
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Fig. 2 Cluster analysis and statistical test of NMDS of different strains of Spodoptera litura

A.NMDS EE49¥H71; B. Sk ( Welch’s T ).
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W - A2ER.

A. NMDS cluster analysis; B. Statistical test (Welch’s T-test).
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Fig. 3 Composition of intestinal microorganisms of Spodoptera litura

A. I']; B. #4; C. H; D. B; E. J&. A.Phylum; B. Class; C. Order; D. Family; E. Genus.
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