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Abstract: The core symbiotic bacteria of insect vectors have the potential to be used as genetically
engineered bacteria to control arboviruses. Laodelphax striatellus is an important agricultural pest and
also the transmission vector of rice stripe virus, the causative agent of rice stripe disease that occurred
with dramatic yield reduction or even no harvest. [Objective] In this study, the bacterial communities
of L. striatellus were sequenced through 16S rDNA next-generation sequencing methods, and the core
symbiotic bacteria were identified. [Methods] From 2018 to 2020, L. striatellus have been collected
from the rice fields in Kunming of Yunnan Province, and in Kaifeng and Fanxian of Henan province, as
well as in the greenhouse, in which microbiomes were sequenced and analyzed. [Results] All 37 L.
striatellus sequencing samples carry both intracellular and extracellular bacteria. In the genus level, the
intracellular bacteria Wolbachia exhibited the highest average relative abundance of 51.96%. Its
representative OTU (OTU45) accounts for 96.55% of the total number of 85 OTUs and exists in all
sequenced insect samples. Except for Wolbachia, all the other common core bacteria were extracellular,
in which the four core genera with high abundances were Acinetobacter, Pantoea, Enterobacter and
Pseudomonas, with average relative abundances of 0.25%-2.97% in all ten common core genera. There
are dominant bacteria in insect samples from different rice fields. High-abundant Rickettsia were found
in Kunming samples, both Arsonophonus and Cardinium were identified in Fanxian samples, and
Acetobacter, Sulcia and Pantoea were found in Kaifeng samples. These rice-field dominant bacteria
include a variety of intracellular bacteria. When the rice-field insects were fed with sucrose for 24 h in
the greenhouse, the relative abundance of Wolbachia increased significantly and the microbial
composition became closer to that of the greenhouse. Within the offsprings of these rice-field insects,
the intracellular bacteria, except for Wolbachia, lost or existed in a few samples with low level.
[Conclusion] This study preliminarily clarified the symbiotic bacterial composition of L. striatellus,
identified common core bacteria and identified dominant symbiotic bacteria in the three Chinese rice

areas, providing engineered bacteria for antiviral research through insect vector’s core bacteria.
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Figure 1

Analysis of the bacterial community structure of the greenhouse L. striatellus. A: relative abundance at

phylum level. B: relative abundance at genus level. Taxa with relative abundance >0.1% are shown. GH19 1-
GH19 3, L. striatellus sample No. 1-3 in 2019; GH20 1-GH20 3, L. striatellus sample No. 1-3 in 2020. C:
B-diversity using principal component analysis (PCA) analysis at the genus level.
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Figure 2 Analysis of the bacterial community structure of L. striatellus in different rice areas. A: relative
abundance at phylum level. B: relative abundance at genus level. C: Shannon index on OTU level. Abscissa
represents the group name, ordinate represents mean value of Shannon index of each group. For the two groups
with significant differences is marked as *, *: P<0.05. D: PCA analysis on genus level. YN, KF and FX: insects
collected from Kunming, Yunnan; Kaifeng, Henan; and Fanxian, Henan, respectively. Taxa with relative

abundance >0.1% are shown in Figure A and B.
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Figure 3 Analysis of the bacterial community structure of L. striatellus under time variables. A: the average relative
abundance on phylum level (left) and genus level (right). KF18 07, KF18 09, KF19, KF20, the Kaifeng L. striatellus
samples collected in July 2018, September 2018, 2019 and 2020, respectively. B: PCA analysis on OTU level. C:
analysis of the bacterial community structure of each L. striatellus sequencing sample on genus level. KF18-1-KF18-2,
the two L. striatellus samples collected in July 2018; KF18-3-KF18-5, the three L. striatellus samples collected in
September 2018; KF19-1-KF19-3 and KF20-1-KF20-3, the three L. striatellus samples collected in 2019 and 2020,
respectively. Taxa with relative abundance > 0.1% are displayed in Figure A.
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Figure 4 Microbiome structures of sucrose-fed field insects or their offspring. A—B: after Kaifeng L. striatellus
was fed with sucrose in greenhouse, the bacterial community structure was analyzed at the genus level (A) and the
B-diversity was analyzed using PCA at the OTU level (B). SHO: without sucrose feeding, S6: 6 hours post sucrose
feeding, S24: 24 hours post sucrose feeding. C—D: after FanXian L. striatellus generates offsprings in greenhouse,
the bacterial community structure was analyzed at the genus level (C) and the B-diversity was analyzed using PCA
at the OTU level (D). FX(F1L1-F1L4): FanXian insects, FXF1(FX 1-FX 4): offsprings of Fanxian insects. E:
Kruskal-Wallis rank sum test to show the differentially abundant taxa. The X-axis represents the genus name, the
Y-axis represents the average relative abundance. The number on the top is the P value, *P<<0.05.
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Figure 5 Venn diagram shows the common core bacteria of L. striatellus. A—B: Venn diagrams show the
common core bacterial genera (A) and the common core OTUs (B). C-D: relative abundance of the 10 common

core genera (C) and the 8 core OTUs (D).

HoAth % WAL OTU At T : (1)
Pantoea J&r 12 & OTU fRFEFH, HAp .0
OTU141 (5i%J8 & OTU ¥ 89.25%; (2)
Enterobacteria OTU47 5 H B 4 45 OTU FAIHY
95% , TEANERER D 547 1Z; ()
Acinetobacter T£4 5 %5 OTU, H:+ OTU42 1EF
AR, 4 5 5% OTU JFHILEELN 67.25%;
(4) Pseudomonas OTU 3211 HizJ& 12 45 OTU %

B 81%; (5) Rhizobium OTU26 HiZ)E 5 %
OTU ¥ Y 85%; (6) Sphingomonas %54 5
2 OTU, J#41 5 LI 5 (7) Delftia {1 25 OTU
FP4, OTU1197, Z4Hh7E 2019 4E LB A,
HAMEEAR G D &40 45 (8) Microbacterium &5 548
%, AHXFFEEIRT 0.03%, 3 45 OTU it 220 450
FFH;5 (9) Stenotrophomonas 1 65 251 ¥ ¥4,
H1 OTU1329 iX—%% OTU 4.
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F1 kA LE OTU 74f
Table I Core OTUs analysis of L. striatellus

Genus Species gfngoers g?l%esentlve Proportion/%
Unclassified Acetobacteraceae  Unclassified Acetobacteraceae 112 OTU1277 9.23
Unclassified Acetobacteraceae Unclassified Acetobacteraceae 112 OTU3757 12.91
Unclassified Acetobacteraceae  Unclassified Acetobacteraceae 112 OTU3090 48.86
Unclassified Acetobacteraceae  Unclassified Acetobacteraceae 112 OTU3637 22.60
Diplorickettsia Uncultured Rickettsiella sp. Diplorickettsia 1 OTUS596 100.00
Candidatus Nasuia Unclassified Candidatus Nasuia 3 OTU598 96.65
Candidatus Sulcia Uncultured Candidatus Sulcia sp. 15 OTU1208 96.00
Candidatus Cardinium Uncultured Candidatus Cardinium 5 OTU143 87.00
Unclassified Unclassified ¢ Gammaproteobacteria 1 OTUI1215 100.00
Gammaproteobacteria

Wolbachia Uncultured bacterium Wolbachia 88 OTU45 96.55
Acinetobacter Acinetobacter pittii 8 OTU1251 4.83
Acinetobacter Acinetobacter johnsonii 8 OTU137 5.08
Acinetobacter Acinetobacter soli 8 OTU42 89.27
Enterobacter Enterobacter cloacae complex sp. 4 OoTu47 95.00
Pantoea Unclassified Pantoea 12 OTU141 93.60
Sphingomonas Sphingomonas 5 OTU140 66.44
Rhizobium Allorhizobium vitis 5 OTU26 85.00
Arsenophonus Unclassified Arsenophonus 4 OTU2364 81.00
Arsenophonus Uncultured bacterium Arsenophonus 4 OTU2006 9.99
Rickettsia Unclassified Rickettsia 3 OTU3938 89.73
Rickettsia Unclassified Rickettsia 3 OTU1189 10.26
Pseudomonus Unclassified Pseudomonas 8 OTU 3211 81.00
Delftia Delftia 1 OTU1197 100.00
Microbacterium Microbacterium laevaniformans 3 OTU2772 83.00
Stenotrophomonas Stenotrophomonas 1 OTU1329 100.00

e e F AR B OTU At an R : (1)
Acetobacter J&H41 112 45 OUT, HrAr 4 45 OTU
HUS OTU P8B4 93.60%, IZHITE &/
TN BIANAAAE, (AT ERE K EER =
WFEE, FARRNZBEBHARFRIFAELER; Q)
Diplorickettsia {5 1 4 OTU fAEF51 OTUS96;
(3) Candidatus Nasuia J&IA 3 45 OTU [¥41], Hr
OTU598 (51t 96.65%, FEHTE 2018 4} 2020 4
HEEAY; (@) Candidatus Sulcia J&E&H 15 2%
OTU J341, H OTU1208 7E 2020 4+ 4Nl
JPHEAHAEAE, HiZJE OTU JFHLEEUY 96%:;

(5) Unclassified Gammaproteobacteria X3 1 5%
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OTUI1215, DM FREAAAET 2019 4EFFEES 3
SEEAT; (6) Arsenophonus J& & 4 5% OTU A
FIFA, Hh OTU2364 5 btk 81%, Arfs
FEHAE R ETE B K KELFX_01,FX_02 PHAVEEA ;
(7) Candidatus_Cardinium %4 5 & OTU fREF
§1, Hiip OTU143 (5 H 87%, 79I 24 h el B
JKREL FX_02 F1 FX_03 BMFEEAS, HA A4
AH VI (8) Rickettsia J&K%L> OTU K
OTU3938, 5§ 3 Ff' Rickettsia OTU ¥4 %Y
89.24%; Rickettsia OTU1189 7ERLH] 3 NMFEA
AFEAE, ALEFFEARREG AT T 1245
A7, FXF R,
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INAEFE BRI B & FBER Arsenophonus . LA
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ZAMRTERT LR R, gl RmEl . i RRAEAR
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BT 1%, Pantoea 15T 3K CEUA PN f i A 2
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