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Identification of a recombinant geminivirus-associated
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Abstract Geminiviruses are a group of single-stranded DNA viruses that cause severe losses to many crops world-
wide. In this study, we determined the complete nucleotide sequences of a begomovirus and a betasatellite from an
Ageratum conyzoides plant (YN2017) showing yellow vein and leaf curling symptoms in Yunnan. The begomovir-
us shared 99.60% sequence identity with Tobacco curly shoot virus (TbCSV)and thus was identified as an isolate
of TbCSV. The YN2017 betasatellite shared the highest sequence identity (90.8%) with Ageratum yellow vein
China betasatellite (AYVCNB). Further analysis of the betasatellite sequences showed that the sequences from the
satellite conserved region (SCR) to the A-rich region shared 97. 2% identity with the homologous sequences of
AYVCNB. while the sequences between the SCR and the upstream A-rich region only shared 70. 2%identity with
that of AYVCNB. Instead, these sequences were more closely related (97. 3%sequence identity) to the coordina-
ted sequences of TbCSB. Recombination detection analysis showed that the betasatellite might result from the re-
combination of AYVCNB and TbCSB. This is the first report of a recombinant betasatellite that has arisen from
betasatellites recombination in China.
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Fig. 1 Characteristic symptoms of geminivirus-infected

Ageratum conyzoides from Yunnan
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Fig. 2 A phylogenetic dendrogram generated based on the complete nucleotide sequences of

YN2017 and other isolates of Tobacco curly shoot virus
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a: Similarity plot for YN2017 betasatellite against AYVCNB and TbCSB generated from RDP. The x-axis shows the position in the alignment and the
y-axis shows pairwise identity; b: Genomic organization of YN2017 betasatellite and its parental betasatellites (AY VCNB and TbCSB)
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Fig. 3 Graphic representation of recombination in the YN2017 betasatellite
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