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Abstract

DNA sequencing is used by virtually all branches of biological research. Among the

first advanced sequencing technologies, scientists were able to elucidate genetic

information from any particular biological system using the Sanger sequencing method.

Although Sanger sequencing generates high quality sequencing data, its limitations such

as scalability, speed and resolution often preclude scientists from obtaining the essential

information. To overcome these barriers, next generation sequencing technique (NGS)
was introduced at the beginning of the 21% century. This technique provided a highly
efficient, rapid, and low cost DNA sequencing platform beyond the reach of the
standard and traditional DNA sequencing technologies that developed in late 1970s. In

2009, NGS technologies began to be applied to several areas of plant virology including

virus/viroid genome sequencing, discovery and detection, ecology, epidemiology and

replication. It is expected that NGS plays very significant roles in many plant virology
researches.
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Table 1. Next-generation sequencing of plant viral siRNA, total RNA or dsRNA from
virus-infected temperate fruit crop, citrus or fig hosts (Barba et al. 2014).

Sample Sequencing

Host Study findi .
08 udy Hnding preparation/target platform

A novel virus isolated from infected raspberry plants was
completely sequenced and characterized. It was
Raspberry  designated as Raspberry latent virus. The virus is a novel dsRNA [llumina
dicot-infecting reovirus in the family Reoviridae,
subfamily Spinareovirinae.
In Citrus tristeza virus (CTV) infected citrus plants It
was shown that the citrus homologues of Dicer-like
ribonucleases mediate the genesis of the 21 and 22 nt

. CTV siRNAs and that the ribonucleases act not only on CTV sRNAs, .
Citrus . . gRNA Ilumina
the genomic RNA but also on the 30 co-terminal
subgenomic RNAs and, particularly, on their dsSRNA sgRNAs
forms. A novel citrus miRNAs was also indentified and
how CTV influences their accumulation was determined.
A novel DNA virus species, member of the family
Citrus Geminiviridae, was identified and associated with citrus ~ siRNAs and total Illumina
chlorotic dwarf disease. A provisional name of Citrus DNA HiSeq2000
chlorotic dwarf-associated virus was proposed.
Apple, Detected ASPV, ACLSV and an unknown mycovirus.
Citrus, Detected two variants of CTV and ASGV. Detected siRNAs Illumina

Grapevine variants of GLRaV-3, GVA and an unknown mycovirus.
Identified agents associated with green crinkle disease of

apple trees. The disease is a complex one as the . [llumina
Apple . . . . . o siRNAs .
following viruses were identified associated with it: HiSeq2000
ASGV, ASPV, ACLSV, ApLV, ApPCLSV and PCMV.
Detected Fig mosaic virus and Fig latent virus-1 for their
Fig .elir.nination from infec.ted clones. .It is the first DSRNAS lumina
application of next-generation sequencing technology to
detect an identify known and new species of viruses
infecting fig trees.
A novel virus was discovered by analysis of the contigs
assembled from the virus siRNAs sequences which Solexa
X -
showed similarity with luteovirus sequence, particularly .
[llumina

Citrus with Pea enation mosaic virus, the type member of the siRNAs
genus Enarnovirus. The complete genome of the virus
was determined and the new virus was provisionally
named Citrus vein enation virus.

ACLSV=Apple chlorotic leaf spot virus, ApLV=Apricot latent virus, ApPCLSV= Apricot pseudo-
chlorotic leaf spot virus, ASGV=Apple stem grooving virus, ASPV= Apple stem npitting virus,
CTV=Citrus tristeza virus, GLRaV-3=Grapevine leaf roll associated virus 3, GVA=Grapevine virus A,
PCMV=Peach chlorotic mottle virus, PNRS=Prunus necrotic ring spot virus, PPV=Plum pox virus.
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