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Abstract: [ Aim] The white-backed planthopper ( WBPH) , Sogatella furcifera, is a main vector of
Southern rice black-streaked dwarf virus (SRBSDV). The salivary glands of the WBPH play an important

role in feeding behaviour and virus transmission. This study aims to sequence the salivary gland
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transcriptomes of viruliferous ( SRBSDV-infected) and nonviruliferous adults of the WBPH, to find the
differentially expressed genes in salivary glands and to further infer the virus-related genes. [ Methods]
Salivary gland transcriptomes of viruliferous and nonviruliferous adults of S. furcifera were sequenced by
using the lon Proton II, PGM platform, and then were de novo assembled by SOAPdenovo software. Gene
annotation was conducted by blastX, and GO term enrichment and KEGG metabolic pathway analysis
were performed using Blast2go and Blastall software. The differentially expressed genes were calculated
by RPKM values. [ Results] A total of 52 062 unigenes from viruliferous salivary glands ( VSGs) and
51 407 unigenes from nonviruliferous salivary glands (NVSGs) of S. furcifera with the mean length of
639 and 647 bp, respectively, were obtained, and their GenBank accession numbers are SRS851833 and
SRS843978 , respectively. A total of 18 431 unigenes have homologous sequences against the NR
database, and the highest percentage of unigene sequences ( 16. 23% ) were matched to genes of
Tribolium castaneum. All unigenes were enriched to 52 GO terms and 240 KEGG pathways. The results
revealed that 89 unigenes had a significantly different expression level between VSGs and NVSGs.
[ Conclusion] Through the comparative analysis, the differentially expressed genes between viruliferous
and nonviruliferous salivary glands of S. furcifera were found, and some of these genes might be involved
in virus-vector interactions. The gene expression characteristics of salivary gland transcriptome provide
useful information for the identification of genes involved in feeding and virus transmission and so lay the
basis for investigating the interaction between SRBSDV and WBPH at the molecular level.

Key words: Sogatella furcifera; salivary glands; Southern rice black-streaked dwarf virus (SRBSDV) ;

transcriptome ; differentially expressed genes
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S ZEAR ) L0 2 3 T 3 1B R B ( Sharma
et al., 2014 ) , qnfE[m] R EURHE Hoas R B AACHR e
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Table 1 Summary of statistics for salivary gland transcriptomes of Sogatella furcifera

BT AP

Reads assembled

AN 2 AR

Nonviruliferous salivary gland

o B M R

Viruliferous salivary gland

A2 T BEL Total number of clean reads

F 0¥ 4K Total length of clean reads (nt)
ATRGEIE T K Average length of clean reads(nt)
30 B KA B Maximum length of clean reads (nt)
GC &4 GC content

P — 731 4 Total unique sequence

B ST B Mean length of unique sequence (nt)
B — 731 54K B Total length of unigene sequence (nt)

15 705 062 20 027 949

2 292 939 052 2 964 136 452

146 148
434 434
38.12% 38.51%
51 407 52 602
647 639
33259 571 33 634 064
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Fig. 2 Species distribution of the unigene homologs of Sogatella furcifera from the NCBI-NR protein database
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Fig. 3 Gene ontology (GO) classifications of unigenes in salivary glands of Sogatella furcifera
NVSG: A8 H T KEAY HER R Nonviruliferious salivary gland of S. furcifera; VSG: H#E H 1 KHEAYHE R R Viruliferious salivary gland of S.

Surcifera.
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Fig. 4 KEGG pathway distribution of unigenes from nonviruliferous and viruliferous salivary glands of Sogatella furcifera
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Surcifera.
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Table 2 Differentially expressed unigenes in salivary gland transcriptomes of Sogatella furcifera

FE8 ik B PR B SRS
Description Number of unigenes Gene expression

JE No description 27 [ ¥4 Up-regulated
FREE 11 Mucin-like protein 3 [ Up-regulated
%% 5 3 Prohormone-3 1 -4 Up-regulated
A2 b Cytochrome b 1 3% Up-regulated
254 2 11 Odorant-binding protein 1 4 Up-regulated
KA ZKHTA 1 Neuropeptide-like precursor 1 1 7 Up-regulated
H S KT 19 Aminopeptidase-like protein 1 -4 Up-regulated
BRHF = WA A R FO BAL7 7 3 6 ATP synthase FO subunit 6 1 -4 Up-regulated
MR LR 5 85 H 2 Excitatory amino acid transporter 2 1 - 94 Up-regulated
R T P i PRy — A% EF R I S0P 35 4 NADH dehydrogenase subunit 4 1 [ Up-regulated
AP LR R [ Predicted ; similar to midline fasciclin 1 I3 Up-regulated
{1l OSINBa0059D20. 6 Predicted ; similar to OSJNBa0059D20. 6 1 [ Up-regulated
()l CG33054-PA % 3 Predicted ; similar to CG33054-PA Prohormone-3 1 [ Up-regulated
/B SE DT = 8RR B 1P I 2 Sodium/potassium-transporting ATPase subunit beta-2 1 |9 Up-regulated
BRI #5719 Vitellogenin 25 Fi# Down-regulated
J¢ No description 16 T4 Down-regulated
ARG W R & Il Predicted ; similar to fatty acid synthase 2 N4 Down-regulated
L2121 0% 55 E T 2 Hemelipoglycoprotein precursor 2 1 T Down-regulated

BIHBR 5 1 Lipoyltransferase 1, putative 1 T4 Down-regulated
FESOEAAE E o 5% Calcium-activated potassium channel alpha chain 1 T & Down-regulated
D-3-T R H- I B2 3 285 D-3-phosphoglycerate dehydrogenase, putative 1 T Down-regulated
SR Total 89 -

fik R A% B, IR L DR R A JRS I R A DDA Ok
(lovinella et al., 2011; Pelletier and Leal, 2011)
XLETIRE P X B R 52 | S T A K B8 £ Bk
Bere 0P 3% Fr 4% (Sun et al., 2013; Rebijith et al.,
2016) . MRS A FA7EHE  CEER IR Y 3
REIEA 7 E— IR .

WRE G AN RE QU A 1Y SR
2 BEPR 22 5 R R A R B X S PR T BB 5 R AL
TERRIRBERRIEAT G, A7 QI L 22 S RN IE I 1 7
REU AL EE T BARVE T S DI RE A it — 2D AT
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