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Abstract: Sauce-flavored Daqu is a complex product characterized by the presence of multiple
microbes and enzymes, which attracts numerous insects during its production process. The
mechanisms by which these insects adapt to such a diverse microbial and enzymatic environment,
as well as the underlying structure of their gut microbial communities, warrant further
comprehensive investigation. This study employed Illumina MiSeq sequencing technology to
examine the gut microbiota composition of two key insect species associated with Daqu, namely
Latheticus oryzae and Rhizopertha dominica. Specifically, the V3-V4 regions of the 16S rDNA
were sequenced. The analysis revealed the presence of 3652 and 1808 Amplicon Sequence
Variants (ASVs) in the gut microbiota of L. oryzae and R. dominica, respectively, with 372 ASVs
shared between the two species. These ASVs were classified into 27 different phyla, with
Proteobacteria, Firmicutes, and Bacteroidota being the predominant phyla. In L. oryzae, the
principal bacterial genera identified were Ralstonia, Bacteroides, Latilactobacillus, Sphingomonas,
and Akkermansia, whereas in R. dominica, the dominant genera included Candidatus Sulcia,
Ralstonia, Ochrobactrum, and unidentified Blattabacteriaceae. Alpha diversity analysis revealed
significant differences in the Chaol and Observed species indices between the gut microbiota of
the two insect species, while no significant differences were observed in the Simpson and
Shannon indices. Moreover, functional prediction analysis of bacterial communities using
PICRUSt2 (Phylogenetic Investigation of Communities by Reconstruction of Unobserved States)
demonstrated significant differences in the metabolism of terpenoids and polyketides, lipid
metabolism, glycan biosynthesis and metabolism, chemical structure transformation maps, and the
abundance of cellular community - prokaryotes between the gut bacteria of the two insect species.
This study offers a novel perspective on how insects in sauce-flavor Daqu adapt to a complex
microbial and enzymatic environment and provides a theoretical foundation for Daqu pest
management strategies informed by gut microbiome research.
Key words: Sauce-flavored Daqu; Latheticus oryzae; Rhizopertha dominica; 16S tDNA; Gut
bacteria
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Fig. 1 ASV Venn diagram between Latheticus oryzae and Rhizopertha dominica
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Fig. 2 The composition of gut microbiota in Latheticus oryzae and Rhizopertha dominica.
E: A, TDKTPEERERDH B, JEBAKTFEELERDH Co LEfSe /0. B+ RREZREE (P<
0.05, Kruskal-Wallis 5 , **FRZRMEE (P<0.01, Kruskal-Wallis %) . Note: A, Abundance and
differential analysis at the phylum level; B, Abundance and differential analysis at the genus level; C, LEfSe
analysis. *P<0.05, **P<0.01, Kruskal-Wallis test.
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Fig. 4 Non-metric multidimensional scaling analysis of bacterial communities.
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TER, BT IYR RS 7 i Z M) 2868 (Flint er al., 2012) , 345875 ERHILRE
TG TINA BY T R AR, 4EREE B (Yuneral, 2014) o Rk, XEEf7IEG
FEII TR B TS RN B A U A K
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van Veelen et al., 2023) . Ralstonia TEFAR 4 Sirex noctilio %) AN i H it b (AR A AN
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FER A BN B T8 T RS2 1 G IV Y, Ao H Rl S A A8 2 Ot o B0 e A
YI¥1228 . Lactobacillus £ F B Wi vh % i A7 75 H R A B30 3, W36 By B i 47 g AR gt
(Han et al., 2024) . 5822209042478 (Zhang et al., 2022) . BEsBiZiPE (Zeng et al.,
2024) . fHAHERIIE, Lactobacillus & KMl b i) E MY OFEASE, 2022) ,
MK ¥ 38 1 Lactobacillus W RERISE TR, P8 TEA A4S Hs B8 €0 72 oA T
HRME RS BRI H Ak, AR B & B8 Lactobacillus 141 (Lou et al.,
2021) , T A K BN 22 AT R, PRIBEARCE ST 5 AT e 08 330 Lactobacillus 1EK kA
W oK E MR N . Candidatus_Sulcia 2% #piE T S B Z W HE (B 2-B) .
Candidatus_Sulcia & —FI S FR N ILAEA R, 53 H Hemiptera R HRZE VIR, Rl
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JE A, TR BRI RAR R I E AR P RNA T HE A KT il degh AT
Biie. BN, Lactobacillus TEA 45 B FiE A0 2 KM i35 9 E BB, mT LUK Kk i
2 3 R I XUE RNA RIEE AR S N B Lactobacillus H, % Lactobacillus 7 15 % 7 K i ik
ITEE, WKABEBASS, Lactobacillus V1L B i P A F R HOWEE RNA, 51 R#
AR RNA RIS, AT LA 5 10 A KR B BT

Y R AGRIUAE YR F B8R (Kim et al., 2017) o B, ZEig@id i & WHAE

FrIREE SR AE Y EE (McFrederick et al., 2012; Keller et al., 2021) . 2R, XWHRK
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AP T RE S 2 2 B B AR, i AR A R R g (Adair and Douglas,
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