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First report of a badnavirus infecting Hibiscus tiliaceus revealed by small RNA deep
sequencing  WANG Zhiyuan', FENG Ruying', LOU Yinian', LIANG Kaili', LIU Jingying', XU
Xiongbiaol‘z* ('Guangxi Key Laboratory for Sugarcane Biology, Guangxi University, Nanning 530005, China; >State Key
Laboratory for Conservation and Utilization of Subtropical Agro-bioresources, Guangxi University, Nanning 530004, China)

Abstract: Small RNA (sRNA) triggered RNA silencing plays significant roles in viral resistance response by
plants. Analysis of virus-derived sRNA profiles in plants is an efficient method for virus identification and de no-
vo assembly of viral genomes.In this study, suspected virus-infected Hibiscus tiliaceus samples collected from
Nanning were used for SRNA library construction and subsequent deep sequencing.After the assembly of total sR-
NAs, H. tiliaceus leaves were found to be infected by hibiscus chlorotic mottle virus (HCMYV ) .The library gene-
rated about 11.77 million sRNA reads,of which 15 093 can be mapped onto viral genomes.Using de novo assem-
bly and GenBank Virus RefSeq database blast,a candidate virus covers 18.8% of the full length genome nucleo-
tide sequence of a badnavirus, which has the highest similarity to hibiscus bacilliform virus isolate GD-1 (HBV-
GD1).To confirm the existence of HCMV in the samples,a fragment of about 1 400 nucleotides encoding Re-
verse transcriptase /RNase H was obtained by PCR ,and confirmed by Sanger sequencing.This is the first report
about using sRNA deep sequencing technology to identify the Hibiscus tiliaceus infecting virus, and this provides
important information for further study on the molecular characteristics of HCMV and virus-host interactions.
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Fig. 1

Hibiscus tiliaceus leaves showing bleaching, mottle,

blade curling and necrosis symptoms
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Fig. 2 Size distribution of Contigs that mapped on the reference viral genome
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Fig. 4 The amplified products of HCMV-NN and their distribution
on the reference viral genome

A Lane 1. Negative control using healthy leaves; 2, 3. Partial sequences of HCMV-NN amplified using
prime pair HCMV-ORF3 partial-F/R; 4. Mock control; M: DNA marker DL5000. B Distribution
of the PCR products on HBV-GD1 reference viral genome.
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Fig. 5 Phylogenetic tree based on RT/RNase H nucleotides of hibiscus chlorotic
mottle virus and known badnaviruses using neighbor-joining method

A . Hibiscus chlorotic mottle virus isolate Nanning.

Table 1 The conserved RT/RNase H region from other badnaviruses

Source Location on genome GenBank accession number
Aglaonema bacilliform virus isolate Minnesota 4 355-5 736 NC_055236
Bougainvillea chlorotic vein banding virus isolate UKM 6 006-7 418 MK3816926
Bougainvillea spectabilis chlorotic vein-banding virus 5 949-6 089 NC_011592
Commelina yellow mottle virus 5 283-6 676 NC_001343
Cacao swollen shoot virus 4 623-6079 NC_001574
Cacao mild mosaic virus isolate SCA6 4 845-6 244 NC_033738
Cacao yellow vein-banding virus isolate ICS27 4 948-6 346 NC_033739
Citrus yellow mosaic virus 4 816-6 621 NC_003382
Fig badnavirus 1 4 436-5 526 NC_017830
Grapevine vein-clearing virus 5 350-6 731 NC_015784
Grapevine roditis leaf discoloration-associated virus isolate w4 4 373-5 763 NC_027131
Gooseberry vein banding virus 5 293-6 677 NC_018105
Hibiscus bacilliform virus GD1 4 644-6 043 KF875586
Mulberry badnavirus 1 isolate Lebanon34 4 259-5 646 NC_026020
Piper yellow mottle virus strain ISH-1 5 275-6 662 NC_022365
Pagoda yellow mosaic associated virus strain pymav-01 4 742-6 167 NC_024301
Rubus yellow net virus strain Baumforth’s Seedling A 5 202-6 586 NC_026238
Sugarcane bacilliform virus isolate SCBV-CHNI1 4 835-6 266 KM214357

Wisteria badnavirus 1 isolate ZT-1 4 639-6 065 NC_034252
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