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Abstract: The Southern rice black-streaked dwarf virus (SRBSDV) is a virus that is transmitted
solely through the white-backed planthopper (WBPH), causing severe losses in rice production.
As the sole vector for SRBSDV transmission, the impact of the virus on the commensal bacteria
within the WBPH remains unclear. To explore the impact of SRBSDV on the structure of the
commensal bacterial community within the WBPH, this study first used rice infected with
SRBSDV to feed the WBPH and confirmed the presence of the virus in the WBPH using a
specific primer amplification sequencing method. Subsequently, 16S rDNA sequencing technique
was employed for an in-depth analysis of the symbiotic bacteria within the WBPH. The results
showed that the symbiotic bacteria within the WBPH included 34 taxonomic units, encompassing
19 different genera. Although carrying SRBSDV did not significantly affect the species richness of
the symbiotic bacteria, the species evenness of the symbiotic bacteria significantly decreased after
infection. In addition, in the WBPH not infected with SRBSDV, Wolbachia and Cardinium were
the main commensal bacteria. However, after infection with SRBSDYV, the relative abundance of
Cardinium significantly decreased, while the relative abundance of Wolbachia, Stenotrophomonas,
Thauera, and Pseudonocardia significantly increased. In particular, Wolbachia became the
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dominant group among the commensal bacteria. These findings provide important information for
understanding how SRBSDV affects the community structure of commensal bacteria within the
WBPH and may contribute to revealing the ecological mechanisms of SRBSDV transmission,
offering a new perspective for further research.
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Table 1  Specific primer for SRBSDV
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1.2.3  PYFLAE TR RPN 7

DL DNA AR IHEAT 16S V4 X419 . 471 J5 4% NEBNext® Ultra™ DNA Library Prep Kit
for Iumina®brHE FREHEAT 2 44 , 48 A Tllumina Hiseq 2500 1 & X A4 22 (1) 97 4 - SC 3t
17 PE250 Ml 7, AEANAEFEIN 6 N E S
1.2.4 W07 s o b

W BARIAT IR EL S, BT OTU KWFI BRI /30T, B2 T3—4b OTU F R4 At
HE#FEE (species richness) fREMFE#F Z A1 (species diversity) 155, RN 115 R4t
RE RN EEM SIS 54, BETH—1M OTU £ER, @ T AR
i) ) T v 8 ) 22 S I S 2 e o W R A P 22 S5 1) S 8 P 20T, 1T DA A7 1 W 3 25 S AR
Pl
125 ZRWHA R RIE

MR F b i e H ) 22 S 3R AR B FR S, 7E NCBI (www.ncbi.nlm.nih.gov/) | 3REU T 77
Jei o Vet JLRE SRR R S R I A A . A 1.2.1 PR AT ERVRR R R B ER 15 SRR
24 h PN SCREAT i DNA $2EL, (A e sl 2z R e E N &=, BARsIF5)
W 2.

R2 AECEAILMEISE PCR FRERKSI4Y
Table 2 PCR primer used in the identification of bacterial symbionts in WBPH

AR 519 S (5°-37)
Symbiont Primer Primer sequence (5°-3”)
wsp-81F TGGTCCAATAAGTGATGAAGAAAC
Wolbachia

wsp-691R AAAAATTAAACGCTACTCCA




Tha-F CAGGCGGTTTGCTAAGAC

Thauera
Tha-R CTACGCATTTCACTGCTACC
Car-F GCGGTGTAAAATGAGCGTG
Cardinium
Car-R ACCTCTTCTTAACTCAAGCCT
Ste-F GTGCGTAGGTGGTCGTTT
Stenotrophomonas
Ste-R TCTAATCCTGTTTGCTCCC
Pse-F AACTGGAAGCCCTGTGGA
Pseudonocardia
Pse-R GAACTCAAGTGATGCCCGTAT
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Fig. 1 Electropherograms of in vivo SRBSDV detection in two groups of WBPH
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Fig.2 OTU Venn diagram of endophytes in WBPH
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Table 3 The 19 genera identified

FFs TR 4 PR

1 / Cardinium

2 7K e Enhydrobacter
3 el Fusobacterium
4 Hnasas G B 8 Gardnerella

5 BT S Hydrocarboniphaga
6 S B Hydrogenophaga
7 T2 FLIAT B 8 Nevskia

8 THIER AR Oleomonas

9 AR Paracoccus

10 i 5 )8 Phormidium

11 nh bk R Porphyromonas
12 P Pseudomonas
13 RN Pseudonocardia
14 ALK E Shewanella
15 BH A BT B Sphingobacterium
16 HIF R Stenotrophomonas
17 RIKWE Thauera
18 FRERE R Veillonella
19 RRE T KBS Wolbachia
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Fig. 3 Analysis of diversity and richness of alpha diversity index

7£: A, Shannon ZFEH18%; B, Simpson ZFEMEFEEG C, Chao ZHEMETEEG D, Ace ZHEMEIESE. K+



*RoRZREE (P<0.05, t#3) . Note: A, Shannon Diversity index; B, Simpson diversity index; C, Chao
diversity index; D, Ace diversity index. The * in the figure indicated a significant difference (P <0.05, t-test).
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Fig. 4 Non-metric multidimensional scaling analysis of bacterial communities clustered based on Bray-Curtis
similarity
FE: A, NMDS 73#fi: B, PcoA 43#7. Note: A, NMDS; B, PcoA.
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Fig. 5 Analysis of species richness of commensal bacteria in different groups of WBPH
A, FUKCEHXEE; B, WFZER 50T, Note: A, Species-level relative abundance; B, Analysis of species
differences.
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NV-WBPH #tt, V-WBPH 41 8 KAk N+ Wolbachia (1H215 5.74 5, Thauera H155 &
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Fig. 6 Verification of different symbiotic species groups of WBPH
VE: A, R GE s 1 KN Wolbachia NV-WBPH 41 ; 2 ¥iki > Wolbachia V-WBPH 4; 3 ki N Thauera
NV-WBPH %4.; 4 ¥ki& N Thauera V-WBPH #.; 5 ¥Ki& N Candidatus Cardinium NV-WBPH 2H; 6 Jki&E AN
Candidatus Cardinium V-WBPH 41; B, KEEMELLAE . KEMEREET A BIP&H, {EN V-WBPH 41 /
NV-WBPH 4. Note: A, Results of electrophoresis. 1, Wolbachia NV-WBPH; 2, Wolbachia V-WBPH; 3, Thauera
NV-WBPH; 4, Thauera V-WBPH; 5, Candidatus Cardinium NV-WBPH; 6, Candidatus Cardinium V-WBPH; B,

Ratios of the gray value of electrophoresis. The gray value was based on the band in Fig.6-A, and the ratio was in
the V-WBPH group / NV-WBPH group.
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Cardinium; [FIW, RAREL Cardinium %15 S 1 CEVREA LML S, 105G
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