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Identification of viruses in sweet potato samples collected from
Jilin province by small RNA sequencing

ZHANG Chunyu, LI Xiaoyu, LIU Feng, WANG Yongzhi”

(Jilin Academy of Agricultural Sciences, Gongzhuling 136100, China)

Abstract 85 samples of sweet potato leaf were collected from seven main sweet potato areas in Jilin province. Ten
species of sweet potato virus were identified, including six RNA viruses and four DNA viruses, by using small RNA deep
sequencing, RT-PCR and sequencing. The 10 viruses were Sweet potato feathery mottle virus (SPEMV), Sweet potato
latent virus (SPLV), Sweet potato virus G (SPVG), Sweet potato virus C (SPVC) and Sweet potato virus 2 (SPV2) in
genus Potyvirus, family Potyviridae; Sweet potato chlorotic stunt virus (SPCSV) in genus Crinivirus, family
Closteroviridae ; Sweet potato leaf curl virus (SPLCV) in genus Begomovirus, family Geminiviridae; Sweet potato
symptomless virus 1 (SPSMV1) in genus Mastrevirus, family Geminiviridae; Sweet potato badnavirus B (SPBV-B) and
Sweet potato pakakuy virus (SPPV) in genus Badnavirus, family Caulimoviridae .
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Table 1 Specific primers for identification of sweet potato viruses by RT-PCR

ErRes 514 J#51(5'-3") H it i Bt & /bp
No. Primer Sequence Amplified fragment length
i SPFMV-F TCCACCACCCACAATAAC il
SPFMV-R ACGGTTTCGCATYTCTAT
5 SPSMV-F AAGGTGGAGGCGTGGGATAAT -
SPSMV-R CTCGCATAGAAAGCCTTATC
. SPLV-F GTCCATCAGATAAGG S
SPLV-R GTCCACATCTGTTGC
A SPVG-F TCTGCTGAAGAGATATACGATGC oo
SPVG-R CTGCACACCCCTCATACCCAAG
- SPVC-F GCACCAGAAATCACAG 1
SPVC-R GTGTGCTTCTTTAGCACG
6 SPV2-F CCAACAGATCCACCACCT 790
SPV2-R CAAACCAAACAGGCGATTC
7 SPCSV-F CGTCTTATGACTGAGAGT e
SPCSV-R ACCACTRGTTAACTCCAT
8 SPLCV-F TTCCCCTGTGCGTGAATCCAT S0
SPLLCV-R GAATTCCCACTATCTTCCTCTGC
5 SPBV-F AGCAGAGGTGTACGAACCCTAC 273
SPBV-R GACCATCCCAGTCCAAGACTTC
o SPPV-F GCAGCAGTCACAGAAGT 548
SPPV-R GTTACGTTGGGGATGATA
T &1 reads, 2875 clean reads 26 160 127 4, H
2 HR5HH

SRAEH SR A A B B RNA MR
1459 ng/pl, %F HgE 47 it & 40 8. A7 & 3 R 20K
FEARILARTGE 26 418 427 4> reads, E B & A K1,

KBS 1, o T AR » & S Y viral
sRNAs K BF 8 2 3 4 class, 21 nt (15, 91%),
22 nt(23. 69 %) Fl 24 nt(24. 36 %) , A B ik 18~
26 nt B sSRNA #4752 H .
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Fig. 1 Length distribution of clean reads in sweet potato samples by small RNA seguencing
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R SRNA TERS ST B B2
BOFT 10 MRS, SO ey 5 2 1soop 2
i RE Sweet potato leaf curl Shanghai virus(SPLCShV) . 310 g ] 1 ]
FIH 2 g4 A il oF 95 B Sweet potato leaf curl A S
Canary virus(SPLOCV) [f] 3% 5 4 (6 16 05 75 ® @ﬁQ;;@ S
Begomovirus I [RGBV T — % 24 1938 11 31 Contg length
Y., L% 3R cDNA HRE AR # 47 RT-PCR B2 $HiEFr# contigs KE N E
K, ¥4 10 1 5 i e h—E0ry BB 3D . Fig. 2 Length distribution diagram of the matching contigs
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Table 2 BLAST analysis of contigs with reference from NCBI
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s A5 Virus Average sRNA %k s . M sRNA %t/ %
Virus name . . . S sRNA %/ %
Virus identity length coverage Mapped Mapped sRNA/
RNA Mapped sRNA/ total SRNA
S total mapped sRNA otal s
) ==
¥ G i . JQ824374. 1 10 798 132 64 462 27.63 1.12
Sweet potato virus G
2 = ==
H# 2 S . JN613807. 1 10 731 102. 4 50 237 21.53 0. 88
Sweet potato virus 2
S B 13 s =
R PPRTE S . D86371. 1 10 820 67.09 33 194 14. 23 0. 58
Sweet potato feathery mottle virus
HRFPIR DNA fis .B FJ560944. 1 7961 36. 2 13 080 5. 61 0.23
Sweet potato badnavirus B
A== 54
¥ Coity GU207957. 1 10 820 22.45 11 044 4.73 0.19

Sweet potato virus C
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Virus name 5ZilR= Virus Average sRNA %k % SRNA %1/ % & sRNA ¥t/ %
: Virus identity length coverage Mapped o Mapped sRNA/
sRNA Mapped sRNA/ total sSRNA
total mapped sRNA
HE ok 1 57
Sweet potato symptomless KY565237. 1 2 886 41,77 5401 Do S 0. 09
virus 1
i 12 P
Hgﬁu;ﬁﬁ{& . FJ560943. 2 8 082 11. 86 4 359 1. 87 0. 08
Sweet potato pakakuy virus
v vt s =
R _ KC443039.1 10 081 4.68 2 166 0.93 0. 04
Sweet potato latent virus
H 2 g g
Sweet potato leaf curl Shanghai KF040467. 1 2 834 4, 37 524 0.22 0.01
virus
A A - R
Sweet potato lea f curl Canary KU992909. 1 2 837 3.51 429 0.18 0. 01
vtrus
H R A B
Sweet potato chlorotic stunt AJ428554. 1 9 407 0. 90 381 0. 16 0. 01

virus

900 bp —
400 bp —

M: Trans DNA Marker II; 1~10: H 2 BRBER 3 (601 bp), H 278 K
F£(742 bp), HE G960 bp), HECHRE(714 bp), HE2 59 #(790 bp),
HE B IR 7E(478 bp), T Wl 3 FE(300 bp), HEIGRER 1595 7
(389 bp), HEAFRFTEB(273 bp), H I FEAEN 5:(548 bp)

M: Trans DNA Marker II'; 1-10: SPFMV(601 bp), SPLV(742 bp), SPVG
(960 bp), SPVC(714 bp), SPV2(790 bp), SPCSV(478 bp), SPLCV(300 bp),
SPSMV1(389 bp), SPBV-B(273 bp), SPPV(548 bp)
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Fig. 3 PCR result of 10 species of sweet potato virus
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