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Automatic Sequencing and Computing
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Different platforms

« 454 Sequencing / Roche
- (35 Junior System
- (35S FLX+ System
« [llumina (Solexa)
- HiSeq System
- (Genome analyzer lIx
- MySeq
» Applied Biosystems - Life Technologies
- S0LID 5500 System
- S0OLID 5500xI System
- lon Torrent - Life Technologies
- Personal Genome Machine (PGM)

Next Generation Sequencing
Amplified Single Molecule Sequencing

- Proton
* Helicos

- Helicos Genetic Analysis System
» Pacific Biosciences Third Generation Sequencing,

- PacBio RS _ Next Next Generation Sequencing,
» Oxford Nanopore Technologies Single Molecule Sequencing

- GndION System
- MinlON
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Current major mlethods of next-generation DNA sequencing technologies.
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Sequencing L ) . i Read length Sequencing Maximum Accuracy 1423
Amplification method Sequencing chemistry MI'D
platform (bp) Speed/h Output Per run (%)
454 (Roche) Emulsion PCR. Pyrosequencing 400-700 13 Mbp 700 Mbp 009 0.10,0.3,0.02 [23]
Numina (Tlhumina) Bridge PCR. Reversible terminators 100-300 25 Mbp 600 Gbp 9090 0.12, 0,004, 0.006 [23]
SOLID (Life E is higher than
(Life Emulsion PCR Ligation 75-85 21-28 Mbp 80-360 Gbp 90.0 Trors Mgher
Technologies) Iumina [24]
PacBio (Pacific No amplification Single molecule Fluorescently labeled 4. 000-5.000 50115 M 900 Mb_1 Gb 95 12 1925
Biosciences) real-time (or SMRT) nucleotides I op P -2 12[23]
Error is in the range of
) . few percent but higher
Helicos (Helicos ) . . ) . . - - .
L No amplification Single molecule Reversible terminators 25-55 83 Mbp 35 Gbp a7 than 454 and Ilumina
Biosciences) .
and biased toward
InDels [24]
Ion Torrent (Life ) ) -
) Emulsion PCR Detection of released H 100—400 25Mb-16 Gbp 100 Mb—64 Gbp a0 M. 0.06.1+D 1.38 [26]
Technologies)
Nanopore (Oxford i . i Very long reads )
. No amplification Single molecule 150 Mbp Tens of Gbp a6
Technologies) up to 50 kbp

M ! = Mismatch bases: I * =Insertion; D ¥ = Deletion.
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Viral induced gene silencing -
overview
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Most plant viruses are
RNA viruses that
replicate through a
double-stranded

intermediate.

RNA polymerase
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Viral dsRNA

Double-stranded RNA
is cleaved by DCL to
produce siRNA which
associates with AGO
to silence virus
replication and

expression. a
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Virus infection causes systemic
siRNA accumulation
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nat-siRNA miRNA tasiRNA Virus Viroid

The classification principles of endogenous and exogenous small ENAs (sRNAs) sequenced from plants in the discovery of (i) viruses
by deep sequencing and assembly of total small RNAs (vdSAR) and (#7) viroids by progressive filtering of overlapping small RNAs
(PFOR). Abbreviations: nat-siRNAs, natural antisense siRNAs; nt, nucleorides; tasiRNAs, trans-acting siRINAs; miRNAs, microRNAs;
SLS, s 11t\t\1{1\;{\lnn er reads into shorter fragments.
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Unknown Genome: AGCTATAGCGCTATCGTAGCTAGCGCTAGCT

l Next-generation sequencing machine

AGCTATAG CTATAGCG

GCTAGCGC CGCTAGCT

TCTAGCGC CGCTATCG

AGCTAGCG ATCGTAGG

Genome assembly software
AGCTATAG GCTAGCGC
TCTAGCGC AGCTAGCG
CTATAGCG ATCGTAGG CGCTAGCT
CGCTiTCG

Reconstructed genome : AGCTATAGCGCTATCGTAGCTAGCGCTAGCT

Figure 1. Workflow of discovering the genome of a species
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» 1. Geminivirus A - Al Rwahnih, Maher, et al.
"Description of a Novel Monopartite
Geminivirus and Its Defective Subviral
Genome in Grapevine." Phytopathology 107.2
(2017): 240-251.

» 2. Vargas—-Asencio, José, et al. "The complete
nucleotide sequence and genomic
characterization of grapevine asteroid mosaic
associated virus." Virus research 227 (2017):
82-87.
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