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Abstract [Objectives] Insects are often infected by the endosymbiotic bacteria Arsenophonus, Wolbachia, Spiroplasma
and Cardinium and the detection and analysis of these bacteria in different geographic populations of the brown planthopper
could provide information helpful for the control of this pest. [Methods] Specimens from 14 geographic brown planthopper

populations were collected in 2014 and 2015, and their endosymbiotic bacteria identified with PCR. Phylogenetic trees were
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constructed using Mega5.01 based on variation in the 23S rRNA gene of Arsenophonus and the 16S rRNA gene of Wolbachia
detected in brown planthopper specimens. [Results] Spiroplasma and Cardinium were not detected in any samples. In 2014,
the highest Wblbachia and Arsenophonus infection rates, 20% and 30%, respectively, were detected in the Hechi population. In
2015, the highest Wblbachia and Arsenophonus infection rates, 30% and 20%, respectively, were detected in the Nanjing and
Changsha populations. Phylogenetic analysis revealed that Arsenophonus detected in the brown planthopper populations
sampled was most closely related that found in the Homoptera. With the exception of the Haikou population, which was
infected with the Wolbachia A supergroup, all other brown planthopper populations were infected with the Wolbachia B
supergroup. There was no evidence of co-infection by Arsenophonus and Wolbachia. [Conclusion] The infection rates of
Arsenophonus and Wolbachia varied among different geographical populations of the brown planthopper. More females were
infected with Wolbachia than males. The Arsenophonus 23S rRNA gene and the Wolbachia 16S rRNA genes found in brown
planthoppers are similar to those in other insects. There was no evidence of co-infection of by Arsenophonus and Wolbachia in
the brown planthopper populations sampled, nor were Spiroplasma and Cardinium detected in any of the sampled populations.
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Tablel Thecollection data and the infection status of four secondary endosymbiontsin the Nilaparvata lugens

Number of infection N . lugens

( ) Collection §/d Wblbachia Arsenophonus Spiroplasma  Cardinium
Site (Code) date ample
number 2014 2015 2014 2015 2014 2015 2014 2015
2014/2015.10 10/10 12+048 12+08 19+18 0 0 0 0 0

Nanning (NN)

Beihai (BH) 2014/2015.10 10/10 19+28 12+18  19+048 0 0 0 0 0

+ + + +
Guilin(GLy 20147201510 10710 30+04  39+13  09+14 19428 0 0 0 0

+ + +
Hezhou (HZ) 2014/2015.10 10/10 29+08 29+08 0 19+18 0 0 0 0

2014/2015.10  10/10 49404 19+04 39433 09+18 0 0 0 0

Hechi (HC)

Baise (BS) 2014/2015.10 10/10 19+18  19+28  39+148 0 0 0 0 0
Pingxiang (PX) 2014/2015.10 10/10 12+08 0 0 19+8 0 0 0 0
Wuzhou (WZ) 2014/2015.10 10/10 19+148 29+08 29+248 19+148 0 0 0 0

Yulin (YL) 2014/2015.10 10/10 0 19+08 02+248 02+1J3 0 0 0 0
Fangcheng (FC) 2014/2015.10 10/10 32+048 19+13 0 19+8 0 0 0 0
Nanjing (NJ) 2014/2015.9 10/10 29+04 59+138 0 19+8 0 0 0 0
Shanghai (SH) 2014/2015.9 10/10 19+18 0 39+248 29+48 0 0 0 0

2014/2015.9 10/10 0 192+18 39+248 29+248 0 0 0 0

Changsha (CS)

Haikou (HK) 2014/2015.10 10/10 29+148 29+18 19+048 09+148 0 0 0 0

Total 1409+1403  219+68  199+83 179+1438 109+93 0 0 0 0
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Fig.1 The collection sites of the sampling geographical populations of brown planthopper, Nilaparvata lugens
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Arsenophonus  Wblbachia MEGA 5.01
DNA Cardinium NCBI BLAST https://blast.
DNA ncbi.nlm.nih.gov/Blast.cgi
Spiroplasma DNA
PCR 5uL 1.5%
MEGA 5.01 Kimura
123 2-paramter
PCR NJ
Boostrap 1 000
*2 AWRFAASINER
Table2 ThePCR primersdatain thisstudy
Primer Sequence Anncaling Size range (bp) Gene References
temperature
BHP-CO -F 52 163
BHP-CO CATTATCGCTAGATTTATCC m.tCO gene of Designed in
R TCAGAGTATCGTCGTGGT Nilaparvata lugens this study
Ars23S-1 CGTTTGATGAATTCATAGTCAAA 57 582 23S rRNA gene of Thao et al.,
Ars23S-2 GGTCCTCCAGTTAGTGTTACCCAAC Arsenophonus 2004
16S-F CGGGGGAAAAATTTATTGCT 55 589 16S rRNA gene of Heddi et al.,
16S-R AGCTGTAATACAGAAAGTAAA Wblbachia 1999
SpoulF GCTTAACTCCAGTTCGCC 52 421 16S rRNA gene of Kageyama
SpoulR GCTYAACTCCAGKTCGCC Spiroplasma etal., 2006
CLOf GCGGTGTAAAATGAGCGTG 57 450 16S rRNA gene of Weeks et al.,
CLOrl ACCTMTTCTTAACTCAAGCCT Cardinium 2003
2 HRESH 2015
2.1 # A EHELYH DNA 1ZE Wolbachia 2014
2015 2014
PCR 160 bp 40% 2015
DNA 50% 2014 2015
20%
3 Wolbachia
2.2 AEIOEFEHECRMKRA 4 FhILEERER 2014
14 10 Wolbachia 15%
16S rDNA PCR 4.29% 2015 13.57%
1 2014 2015 5. 71%
Wolbachia
Wblbachia 2014 2015
Wolbachia
Wblbachia 2014 Arsenophonus Arsenophonus
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Fig. 2 TheNJ-phylogenetic treeinferred from 16S rRNA gene sequences of Wolbachia in Nilaparvata lugens

The symbol @ represents the sequences were obtained in this study. The same below.
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Fig. 3 TheNJ-phylogenetic treeinferred from 23S rRNA gene sequences of Wolbachia in Nilaparvata lugens
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