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Detection of plant pathogenic viruses and viroids using high
throughput sequencing technology
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2 Deoxyribonucleotide=DNA

® Ribonucleotides=RNA
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® Enveloped
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" Viroids

8 Enzyme-linked immunosorbent assay =ELISA
® Polymerase chain reaction= PCR
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2 Israeli acute paralysis virus= IAPV
® De novo assembling
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® metaproteomics
¢ inflammation
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Software/Algorithm Reference Site link
MG-RAST (Aziz et al., 2008)
Gene-DB (Logan-Klumpler et al., 2012)
IMG-M (Markowitz et al., 2009)
) ) Eragatis (Orvis et al., 2010) /http://ergatis.sourceforge.net
Annotation and analysis
DIYA (Stewart et al., 2009)(28)
CloVR - http://clovr.org/
RATT (Oftto et al., 2011)
VMGAP (Lorenzi et al., 2011)
CAMERA (Seshadri et al., 2007)(31)
METAREP (Goll et al., 2010)
Assembly RAY (Boisvert et al., 2010)
Velvet (Zerbino and Birney, 2008)
SOAPdenovo (Chaisson and Pevzner, 2008)
Newbler (Simpson et al., 2009)
ABYSS (Gnerre et al., 2011)
ALLPATHs
Genovo (Laserson et al., 2011)
CLCbio http://clchio.com
Meta-IDBA (Peng et al., 2011)
MetaVelvet metavelvet.dna.bio.keio.ac.j
Mapping/alignment BWA Bowtie (Langmead et al., 2009)
SAMtools (Li et al., 2009a)
SOAP2 (Li et al., 2009b)
MrFAST (Hach et al., 2010)
CloudBurst (Schatz, 2009)
BFAST (Homer et al., 2009)
MUMer (Khan et al., 2009)
MOSAIK http://bioinformatics.bc.edu/marthlab/Mosaik
BLAST (Altschul et al., 1997)
HMM (Eddy, 1998)
Phylogenetic PHYML (Guindon and Gascuel, 2003) http://www.lirmm.fr/w3ifa/ MAAS/
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! pipeline
€ €7
Microbial &
community « €
€
DNA extraction Vectors
DNA fragments —— — = =
Ligation | -
Host organisms
C o
{
\
Transformation
: ol ~ - y
Clone library o
Bl g -
DNA sequencing
DNA reads feocact 2 “‘.culuvuuc’
UAOCATIOATACT ARTAOTTTAGACCATABATIACCCCATATAA
MTAGCATA
Assembly
Contigs and N
<< GTATACGATIATAAAIT T
remaining GACCATTBATAUT  AATAGTITAGAGDATAGATIACCCCATATAA
DNA reads SATACCATA
Gene and protein prediction
Genes and their 3
proteins AN
Downstream analyses
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Gayfeather mild mottle virus (GMMV)
Grapevine Syrah virus-1 (GSyV-1)
Cassava brown streak virus (CBSV)
Hardenbergia virus (HarVA)

Lettuce necrotic leaf curl virus (LNLCV)
Yellow tailflower mild mottle virus (YTMMYV)
Caladenia virus A (CalVA)

Donkey orchid virus A (DOVA)

Apple rubbery wood virus 1 and 2

Blackberry leaf mottle-associated virus

Diuris virus A (DiVA)

Diuris virus B (DiVB)

Diuris pendunculata cryptic virus (DPCV)

Ipomoea batatas Rhabdovirus N-like sequences (IbRNLS)

Cymbidium mosaic virus (CymMV)
Raspberry latent virus (RpLV)
Grapevine virus F (GVF)

Donkey orchid symptomless virus (DOSV)
Persimmon virus A (PeVA)
Persimmon latent virus (PeLV)

Eggplant mild leaf mottle virus (EMLMV)
Pepper yellow leaf curl virus (PYLCV)

Tomato necrotic stunt virus (TONSV)

Grapevine pinot gris virus (GPGV)

Citrus yellow vein clearing virus Y1 (CYVCV-Y1)
Yam bean mosaic virus (YBMV)

Woolly burdock yellow vein virus (WBYVV)
sweet potato C6 virus (SPC6V)

Andean potato mild mosaic virus (APMMYV)
Tomato mottle mosaic virus (TOMMV)

Citrus leprosis virus cytoplasmic type 2 (CiLV-C2)

Citrus vein enation virus (CVEV)
Tomato matilda virus (TMaV)

Cassava polero-like virus (CsPLV)
Cassava new alphaflexivirus (CsNAV)
Cassava torrado-like virus (CsTLV)

Rose leaf rosette-associated virus (RLRaV)
SOl gl s s

Sweet potato badnavirus C1 (SPBV-C1)
Sweet potato badnavirus C2 (SPBV-C2)
Grapevine red blotch-associated virus (GRBaV)
Sugarcane white streak virus (SWSV)
Piper yellow mottle virus (PYMoV)

Piper DNA virus 1 (PDV-1)

Piper DNA virus 2 (PDV-2)

ST sl s s

Two badnaviruses

One mastrevirus

Grapevine vein clearing virus (GVCV)

Citrus chlorotic dwarf-associated virus (CCDaV)
Grapevine geminivirus (GVGV)

Pagoda yellow mosaic associated virus (PYMAV)
s s

Persimmon viroid 2 (PVd2)

Grapevine hammerhead viroidlike RNA (GHVd
Apple hammerhead viroid-like RNA (AHVd-like
Grapevine latent viroid (GLVd)

Bromoviridae (Cucumovirus) +
Tymoviridae (Marafivirus) -
Potyviridae (Ipomovirus) -

Betaflexiviridae -
Secoviridae (Torradovirus) +
Virgaviridae (Tobamovirus) +

Potyviridae (Poacevirus) -
Potyviridae (Potyvirus) -
Phenuiviridae -
Fimoviridae (Emaravirus)
Betaflexiviridae (Capillovirus) -
Betaflexiviridae (Capillovirus) -
Partitiviridae
Rhabdoviridae -

Alphaflexiviridae (Potexvirus) -
Reoviridae (Reovirus) +
Betaflexiviridae (Vitivirus)

PRRAPLE R +
Rhabdoviridae (Cytorhabdovirus); unassigned +
Rhabdoviridae (Cytorhabdovirus); unassigned +
Potyviridae +
Luteoviridae (Polerovirus)
Potyviridae (Potyvirus) +
Betaflexiviridae (Trichovirus) _
Alphaflexiviridae (Mandarivirus) +
Potyviridae (Potyvirus) +
i) antlid _
Betaflexiviridae (Carlavirus) +
Tymoviridae (Tymovirus) +
Virgaviridae (Tobamovirus) +
Cilevirus +
Luteoviridae (Enamovirus) +
Iflaviridae (Tomavirus) +
Luteoviridae (Polerovirus); +
Alphaflexiviridae(Potexvirus) +
Secoviridae (Torradovirus) +
Closteroviridae (Closterovirus) -
Caulimoviridae (Badnavirus); -
Caulimoviridae (Badnavirus) -
Geminiviridae
Geminiviridae (Mastrevirus) +
Caulimoviridae (Badnavirus) +
Caulimoviridae
Caulimoviridae -
+
+
+
¥
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2 Sequence-independent

* Small interfering RNA= siRNA

* Satellite

> Small RNA

® virus discovery by deep sequencing and assembly of total
host small RNAs

’ Contigs
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! Virus-like particles (VLPs)
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¥ Data mining

4 Raw
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¢ demultiplexing
T artifacts

CiiS gl L& SIS PRV v ClKens S5

(Ding and Lu 2013) >34 e eslixal s,
SlLolol glad S50 5l Glbuls el =l eSSy
3o b J8 s sd SN J5 Sl lepall @ oS S
Sl cotle Slles 5 Ca 3L 07 5 Y gl snlsl Jlas!
.(Romanovskaya et al. 2013) 5,5 el 5, S b Ll e
3 USRNA (g5l 28 sken 5L 5550 JIg 5l s 25
S S sloll GldSpe Gln mans b slae Sy
SLs e Gsed leesll b e s
Sl la JSS 5 4 o (S 5S slOT slad S350
035 SOl SO Bl w0 s s 4 sloo Sy 5 DSRNA
J:Ys .(Romanovskaya et al. 2013) 15 5Li (5 xS Olej s
3 Sle s (e U sl ol Sl oS gl 55 (60L5
Al b e ) S5S loll slad S oLy
3 bsns IS S ile s gl
Solwdilen &S pl Jol s e =S A sl s
i Jelss s s ol s Ll glols sl s
2 & oslsale Lol slad Sge 5 iy s o 3| s s
W1 Sk sobai] SUSIRNA 3L5 Sl mod OlLS
53 edkd oL JIs S sS gloll Gl S U b oS 4S8 s
cleas (Adams et al. 2013) 55 o ols 1, sley OLLS
oo 6k g & bosls Sty 5 L5 Olee 4
S Lo LSl absas & SUder baaisel b JIs il
b S sles glolid 3 SIS Gas cilodd LS g3l il | ra
oo b b IS Gl S s ns RIS (nl by 35l e al 5
DsAe o JS SoS slaglolol oliKer 5 sk o3
SledS sl DY s B ol sl 5 W on
3 besns pld ASRNA L 5 sy ad slae Sy
SaSe lew oS 3 leailes Jb- 3 gladds s
Slad S50 5l dly LS Gaby 28 5 Ges b oL IS
o S gt ol s e o3l aits S S (oL
JB ades 3 glaael 5 (olow adeld 5 sdate glas )18
SIRNA  lad s &S sl pl psm e ol ax g

! Lane

\Feo owj /¥ O)M /M&}sw 0,90 /0495 &&Msj -



https://dor.isc.ac/dor/20.1001.1.20084439.1400.16.4.1.5
https://mg.genetics.ir/article-1-101-fa.html

[ Downloaded from mg.genetics.ir on 2026-06-10 ]

[ DOR: 20.1001.1.20084439.1400.16.4.1.5 ]

e DU Sl 3ol SBAGY 19 9 B wg 99 (il

OLSen 5 i 7ot 5

IR J&:ijlla L oslaiul )9 6)‘J_9‘(=JJ Lgl.ﬁd.‘;w.: 4.9“-)5
Laosls Jdos 5w o LBl o0 o 2ed 3 KL, &) o
Bl 3l eyls 5l el Seley 5l 50 eeasie 4 LS
J}JJA LAJ.;)J.:_} 9 L&u,u_gﬂ_} &Lwl.w? DL NGS (_)LMT >J...)l5
2> SearchSMallRNA oL Olul 3 )8 b (SIS Loy ||
Olgabl a3 L1y sy slap 53 b sl 4 S 15 o 2o
SLolLT G s 5l edel s Sledbl 51 eslizad L YL
B Sl ol glaaie S g5lusl NGS Sasy So 8
Skslapp ody L CLC genomics Workbench and Geneious
5wl qal bl ol 5,8 L sleluls 5 Galaxy i
ol Culg s osd e el baglsl ol SS w -\L;)'LAJ;A\)H
Sl sSS Gk Sl adds s s bms s oluld da 23

{(Zhang et al. 2014) 5 503 daly= & o5 |, NGS
(b5 Eeals 35 sl uslie Jowi 5 e JS 5 sba
el pais gellilel i SO Al o e
e s JIS olhe OB Opdke SO sl S
sloml o (L s 51 L ) ol eslind 5
Sloates (Silwe pd e 53 dd S 3 bl LS
.(de Andrade and Vaslin 2014) <l sl Waesls (g5, 52w
6}(5‘} J>‘JA S ;{4“ )\ ol 45.9; R LaJugjﬂj
R J.‘.'.’.ti Cﬂ:d.:s \.’ 6&‘;‘)3 U;';\ .lmska S ol P
B J).ZJA <=L>u‘ LA&):'J‘}} U’:""\ﬂ SES 4.12-]« BRI
Sl Lol 53 5 5o odd atlis b g L Jis
Wl lalpl b Iy alis g iy 5l eslinal L
(Khan et al. 2009) L5 o awslie BLASTX 3 BLASTN
B alin JIig ooy 4 e opl 0 Culbge olg s
J’Lﬁ 49 UJ‘ L .b)‘b L;I.w.: Q;Lﬁﬁuﬁ\ duolijl.g BE) &lij)
5 ol s ns by Gl s wlll s i
JE S5 el $ 5z oy Sl 58 Sl sk
FES JURRCIR S PP KPS o e B R PO P PR W L

LS gs"L’Lﬁj‘jj Lsﬁ)fwjf Q)M&nﬁ?&)b el ol

® parameterization
” Sequence similarity

bl oS i e Sl hy s 61K
Veake 5 Oases Velvet fols bagw; S onl ool 1) LG
Wu et al. 2010) L)ls J13 pses oo iws 53 &S ol
sla bl alie (JIg l0&Kea 53 eslinal 3550 sla el
wld a8 e wu, S G b Sl st g5 )l
Gk 3l K3 sl Iy ()i Sl ey L5 S e xS
3 ekd o 8l sl i LAl st slal
e 3l ages SeMbl Sl L e ledbl slaslL
aslle mly Glaiss 5l S i amlie 05 KL
Sl il 5 SOl oL L oedd (o iKes gl Jis
53 .(Mokili et al. 2012) coul BLAST "ates 5l eslizal (0
SAS S 5 gl 53 anglie ) slaaay eslial 5 50 sl
Sl dms BLASTX 5 BLASTN 5 4 ool sl
LGy A0 5 LS 780 Sl i) YU alis e Ksls
3l Gla ey s e 0L sl atll sy S
Ding and ) &5 e 0313 seed SO 3l oy el antlis
cons b S g5 sen (K3l S oS S o (LU 2011
Sl s Oli 55, ckw 05 peseta odd atll
S5 5SU LS 51 aS Sl gdidr e g e OLES el
L Sy 4 Al o g o3l B S e 5o LS

.(Ding and Lu 2011) 5 5.
e sy S sk e 53 3 pe S S S
3550 Al Oloj il 0l (1 i8en KIS Oll5a “ses
SN Lol gaelar iy Slse & ks 6l 5L
ol Sl sl 5 eslinal Al e Sl (s
SaS el = 4 LS e 05 S glaas ez L
Slaesls qlae slde ol gl Ol LA 4 a5 LS
e 5l 6 snlS sl NGS L s Sl edel sy
wizes BLAST 5l sy il o 4 45 HHbits s USEARCH

(Wuetal. 2010) Lladl axw 55 5 sl

! Homology

2 package

® Identity

* Coverage

® de novo annotation


https://dor.isc.ac/dor/20.1001.1.20084439.1400.16.4.1.5
https://mg.genetics.ir/article-1-101-fa.html

[ Downloaded from mg.genetics.ir on 2026-06-10 ]

[ DOR: 20.1001.1.20084439.1400.16.4.1.5 ]

OSas 5 o & oty b

e DU Sl 3ol CBAGY 29 9 B wg 99 (il

La Jlgs ol 5HC s Sl wnals ¢ JBU o Sy ol 0 Sy
Bl sk 58 a5l ol 5o ok w0 LT e Cosy
om0 BLE s S O oSS 3050 52 53 5 050000
Lloks Lol o5 jba o sladisns 5 b
S5l ST s Olislapl as L L sl G 025
ol 0 o 55 M5 bl 5 G Ay s b s s oS
3 b ol s st SOl L (g0
de ) il dalys [hlsl ies mnd lidmd L oladis s
.(Andrade and Vaslin 2014

S S es

LSl €50 Koo donl SAS S glgime S s
Sl ki, Sl NGS clagid o 51 el
s b ol 5 asis s alS Olelidgbey
o Yozl NGS slas3 55 35lu e o8l Lakis s
GOS8 4 s dal whai 3y w5l Sl s 558
OBL Gl b S s e G lealy e SO S
Aol @l ALS Gladigal 5 s ns s s s
@whiz, 5 PCR dp¥l Ls 5 = S o,
Sy 5 A3 oledbl il 4 5L W Se sl glacila,
5 Bmans dse 2lld Yool 5l i b Sl
OLLS o uSasifle slacila, G b 5l g gladds s
534S Las e OLES el sty Sl ol 4 S &)y
Sl Goleps Hskea ol sbel ol izl Ole
3L oL I NGS s badss ps b s s s s olans
Sy s oSS S S Glolol d S sl Ges s
5ol Lol 5 s Gloles Gl ey ol gl
»> (Studholme et al. 2011) ol o34 ladSs s cyooman
3NGS dv s ALS sladi i o 5 025 ) ladle
£ 5 it Adsns 50 plelid s Sl glagn, S
035 phe wodd aFlLd g 03l pls Yo Sl Ldr e n
(e 3> Bds s 00 mS SAS|, s Lol
sl s s Shlaw ol 058U s Ol s 5 2L b S
2L Ll S S g 8 SV g gl SO0l

Lledls C,Jli cCJUj:;-

L (Cassava brown streak virus= CBSV) I5LlS slo 563 45,
INo Ls 454 Sl IS e b oy 51 el
BLASTX L BLASTN l5 3l eslizal b ol 155 sl JI s
ol sl glas (match) slas 05 SOL 53 350 50 sla JIs L
b3l e Sole 4 by col (See Jseme sla I
S35 i 55 oS sboles ool il (Wu et al. 2012) sl
A2l Bl sy plebs BB g wlis Sk s
liie Aol sl 550 pen 3l St ke sla 2 3] ealizd

sl S50 Jsgmme S N5l e 5uSU
L L Sl Sl el Grie dl SIS I s,
0 el (e 5 s Solen & il oS
S Soles o a5 ol &1 gaalss 4B § e Silallas
(2010) Jlo Olgeas 5,03 35ms bl (Golaw 5 ok azslil
S oS S 3 1y 5,00 o33 S Ja5 e 535 Bolduc et al.
Wde ghls mos olS B8 S, Sl &S Sl s S iy
JolS 1 55w b )8 cpl xSl g el S5 ale s ns
HB Sloy K 0T Gk o8 WS e al 3 Soke el 03,55
S S 03 syl a4 tls s wlie (WDl L Jl
spam 0pSE Ses Slllas ASb e dr s ssesS S
> il esls L bylse So 1 osson 1 rsns nr
ons 4 3 o Jlg Studholme et al. (2011) axllzs
Froa ol el i OLLS 5 SLol das
£l Olge O 3 Blaw belse Olgpsas & b pusps
Slaps e Giin Jded g 4 AL LIS Wpd
ol el S s wcsle T 1 S s
asie iz (§olenr 53 OT 28 5 L s s Sl Il

o

ol Yzt VU Slles 015 U b Iy slag)d oSS
b Solew jasis 3 e el b Jlg ol L
g g ekl atbld Gladss s 5 s 2o 3 shon
ool Gloms o5 355 a4 ol ool Ll s S e o
S3Psp olen b Bl k) s Sledbl & Smn

! cucumovirus

\Feo owj /¥ O)M /pﬁ&}sw 0,90 /0495 &&Msj -



https://dor.isc.ac/dor/20.1001.1.20084439.1400.16.4.1.5
https://mg.genetics.ir/article-1-101-fa.html

[ Downloaded from mg.genetics.ir on 2026-06-10 ]

[ DOR: 20.1001.1.20084439.1400.16.4.1.5 ]

e DU Sl 3ol SBAGY 19 9 B wg 99 (il

OLSen 5 i 7ot 5

SdsSse Sb s Gk Sl bads s 5 bws s oluls
LS o pal b Olsn L3 LOT 55 (6l (oo S8 (5101
Sldlas b alS Ol gl sl .(Ding et al. 2012)
Ll s res laddy g 5 b s s RIS Gl p ol 13l
LA [ iS5 OLS Wl e oS sdu] OASEe i
wbies (Sesifle glaesls 5leslinal b Ol 55 o Sl s as
Sl ol sl Solen glabid dex 5l ege laasl o
Froose 03 SBE LIS ol e ol
Olsea Wil o ol OLLS (silues T L oS la s s

&Ll

Abia ALK, Alisoltani A, Keshri J, and Ubomba-Jaswa E
(2018) Metagenomic analysis of the bacterial communities
and their functional profiles in water and sediments of the
Apies River, South Africa, as a function of land
use. Science of the Total Environment 616:326-334.
Adams IP, Glover RH, Monger WA, Mumford R (2009)
Next-generation sequencing and metagenomic analysis: a
universal diagnostic tool in plant virology. Molecular Plant
Pathology 10:537-545.

Adams IP, Miano DW, Kinyua ZM, Wangai A. (2013)
Use of next-generation sequencing for the identification
and characterization of Maize chlorotic mottle virus and
Sugarcane mosaic virus causing maize lethal necrosis in
Kenya. Plant Pathology 62:741-49.

Alisoltani A, Ebrahimi S, Azarian S, Hematyar M (2015a)
Parallel consideration of SSRs and differentially expressed
genes under abiotic stress for targeted development of
functional markers in almond and related prunus species.
Science of Horticulture 198:462-472.

Alisoltani A, Fallahi H, Shiran B, Alisoltani A (2015b)
RNA-Seq SSRs and small RNA-Seq SSRs: New
approaches in cancer biomarker discovery. Gene 560:34-
43.

Alisoltani A, Manhanzva MT, Potgieter M, et al. (2020)
Microbial function and genital inflammation in young
South African women at high risk of HIV infection.
Microbiome 8:165.

Al Rwahnih M, Dave A, Anderson MM, Rowhani A,
Uyemoto JK, Sudarshana MR (2013) Association of a
DNA virus with grapevines affected by red blotch disease
in California. Phytopathology 103:1069-76.

Altschul SF, Madden TL, Schéffer AA, Zhang J (1997)
Gapped BLAST and PSI-BLAST: a new generation of
protein database search programs. Nucleic acids research
25:3389-3402.

Aziz R, Bartels D, Best A, DeJongh M (2008) The RAST
Server: rapid annotations using subsystems technology.
BMC genomics 9:75.

350 5 NGS slagid oS 5,8 5o Slslp gl s
Glakuly ey 5 sbul WJsl oyl s b Sl Cais
5>« SearchSmallRNA  usle olal 5,8 L (sl5ble 5

033 25 el feed Lldsns 5 bsns pasd
Sledd CRES US55 s ek o 03 B Sl
Clea Ll Loaloals oS 5 a5 5ke slacdla, 3 b
sy 9 sps sobat SIRNA lad e A5 oSl

ool Jlad (S35 Olgn mal ot Gl okims OLS

Barzon L, Lavezzo E, Militello V, Toppo S (2011)
Applications of next-generation sequencing technologies
to diagnostic virology. International Journal of Molecular
Science 12:7861-7884.

Boisvert S, Laviolette F, Corbeil, J. Ray (2010):
Simultaneous assembly of reads from a mix of high-
throughput ~ sequencing  technologies.  Journal  of
Computational Biology 17:1519-1533

Bolduc F, Hoareau C, St-Pierre P, Perreault JP (2010) In-
depth sequencing of the siRNAs associated with peach
latent mosaic viroid infection. BMC Molecular Biology
11:16.

Bronzato Badial A, Sherman D, Stone A, Gopakumar A,
Wilson V, Schneider W, King J (2018) Nanopore
sequencing as a surveillance tool for plant pathogens in
plant and insect tissues. Plant Disease 102:1648-1652.
Chaisson MJ, Pevzner PA (2008) Short read fragment
assembly of bacterial genomes. Genome research 18:324-
330. Cox-Foster DL, Conlan S, Holmes EC, Palacios G.
(2007) A metagenomic survey of microbes in honey bee
colony collapse disorder. Science 318:283-287.
Daneshpour MA, Fallah MS, Eshraghi P (2014)
Revolution of DNA sequencing method from the past until
Today. Modares Journal of Medical Sciences:
Pathobiology 2014 16:1-13 (In Farsi).

de Andrade RRS, Vaslin MFS (2014) SearchSmallRNA: a
graphical interface tool for the assemblage of viral
genomes using small RNA libraries data. Virology Journal
11:45. Delwart EL (2007) Viral metagenomics. Reviews in
Medical Virology 17:115-31.

Ding S-W, Lu R (2011) Virus-derived siRNAs and
piRNAS in immunity and pathogenesis. Current Opinion in
Virology 1:533-544.

Ding SW, Wang Y, Cao M, Ramachandran V (2012)
Development of next-generation technologies for the
diagnosis and identification of citrus viruses and viroids.
Current Opinion in Virology 1: 533-544.

Eddy SR (1998) Profile hidden Markov models.
Bioinformatics 14:755-763.


https://dor.isc.ac/dor/20.1001.1.20084439.1400.16.4.1.5
https://mg.genetics.ir/article-1-101-fa.html

[ Downloaded from mg.genetics.ir on 2026-06-10 ]

[ DOR: 20.1001.1.20084439.1400.16.4.1.5 ]

OSas 5 o & oty b

e DU Sl 3ol CBAGY 29 9 B wg 99 (il

Forstner KU (2009) Computational analysis of
metagenomic data: delineation of compositional features
and screens for desirable enzymes. PhD Thesis, 112p.
Grisoni M, Marais A, Filloux D, Saison A, Faure C, Julian
C, Theil S, Contreras S, Teycheney PY, Roumagnac P
(2017) Two novel Alphaflexiviridae members revealed by
deep sequencing of the Vanilla (Orchidaceae) virome.
Archives of Virology 162:3855-3861.

Gnerre S, MacCallum |, Przybylski D, Ribeiro FJ (2011)
High-quality draft assemblies of mammalian genomes
from massively parallel sequence data. Proceedings of the
National Academy of Sciences 108:1513-1518.

Goll J, Rusch DB, Tanenbaum DM, Thiagarajan M, et al.
(2010) METAREP: JCVI metagenomics reports—an open
source  tool for  high-performance  comparative
metagenomics. Bioinformatics 26:2631-2632.

Gu YH, Tao X, Lai XJ, Wang HY (2014) Exploring the
polyadenylated RNA virome of sweet potato through high-
throughput sequencing. PLOS ONE 9:e98884.

Guindon S, Gascuel O (2003). A simple, fast, and accurate
algorithm to estimate large phylogenies by maximum
likelihood. Systematic biology 52:696-704

Hach F, Hormozdiari F, Alkan C, Birol | (2010)
mrsFAST: a cache-oblivious algorithm for short-read
mapping. Nature methods 7:576-577

Handelsman J (2004) Metagenomics: application of
genomics to uncultured microorganisms. Microbiology
and Molecular Biology Reviews 68:669-685

Handelsman J, Rondon MR, Brady SF, Clardy J (1998)
Molecular biological access to the chemistry of unknown
soil microbes: a new frontier for natural products.
Chemical biology 5:R245-R249

Homer N, Merriman B, Nelson SF (2009) BFAST: an
alignment tool for large scale genome resequencing. PL0S
One 4:e7767

Katsiani A, Maliogka VI, Katis N, Svanella-Dumas L,
Olmos A, Ruiz-Garcia AB, Marais A, Faure C, Theil S,
Lotos L (2018) High-throughput sequencing reveals
further diversity of Little cherry virus 1 with implications
for diagnostics.Viruses 10:385.

Khan Z, Bloom JS, Kruglyak L, Singh M (2009) A
practical algorithm for finding maximal exact matches in
large sequence datasets using sparse suffix arrays.
Bioinformatics 25:1609-1616.

Kircher M, Kelso J (2010) High-throughput DNA
sequencing—concepts and limitations. Bioessays 32:524-
536.

Klindworth A, Pruesse E, Schweer T, Peplies J (2012)
Evaluation of general 16S ribosomal RNA gene PCR
primers for classical and next-generation sequencing-
based diversity studies. Nucleic Acids Research 41: 1-11.
Kreuze JF, Perez A, Untiveros M, Quispe D (2009)
Complete viral genome sequence and discovery of novel
viruses by deep sequencing of small RNAs: a generic
method for diagnosis, discovery and sequencing of viruses.
Virology 388:1-7.

Langmead B, Trapnell C, Pop M, Salzberg SL (2009)
Ultrafast and memory-efficient alignment of short DNA

sequences to the human genome. Genome Biology
10:R25.

Laserson J, Jojic V, Koller D (2011) Genovo: de novo
assembly for metagenomes. J. Comput. Biol 18: 429-443
Levy SE and Myers RM (2016) Advancements in next-
generation se- quencing. Annual Review of Genomics
and Human Genetics 17:95-115.

Li H, Handsaker B, Wysoker A, Fennell T (2009a) The
sequence alignment/map format and SAMtools.
Bioinformatics 25:2078-2079.

Li R, Yu C, Li Y, Lam TW (2009b) SOAP2: an improved
ultrafast tool for short read alignment. Bioinformatics
25:1966-1967.

Li Y, Lu JF, Han YH, Fan XX, et al. (2013) RNA
interference functions as an antiviral immunity mechanism
in mammals. Science 342:231-234.

Loconsole G, Saldarelli P, Doddapaneni H, Savino V,
Martelli GP, Saponari M (2012). Identification of a single-
stranded DNA virus associated with citrus chlorotic dwarf
disease, a new member in the family Geminiviridae.
Virology 432: 162-172.

Logan-Klumpler FJ, De Silva N, Boehme U, Rogers MB
(2012) GeneDB—an annotation database for pathogens.
Nucleic acids res. 40, D98-D108.

Lorenz P and Eck J (2005) Metagenomics and industrial
applications. Nature Reviews Microbiology 3:510-516.
Lorenzi HA, Hoover J, Inman J, Safford T (2011)
TheViral MetaGenome Annotation Pipeline (VMGAP): an
automated tool for the functional annotation of viral
Metagenomic shotgun sequencing data. Standards in
genomic sciences 4:418-429.

Markowitz VM, Mavromatis K, lvanova NN, Chen |
(2009) IMG ER: a system for microbial genome
annotation expert review and curation. Bioinformatics
25:2271-2278

Mehetre GT, Leo VV, Singh G, Sorokan A, Maksimov I,
Yadav MK, Upadhyaya K, Hashem A, Alsaleh AN,
Dawoud TM, Almaary KS, Singh BP (2021) Current
Developments and Challenges in Plant Viral Diagnostics:
A Systematic Review. Viruses 13:412.

Metzker ML (2010) Sequencing technologies-the next
generation. Nature Reviews Genetics 11:31-46.

Mokili JL, Rohwer F, Dutilh BE (2012) Metagenomics
and future perspectives in virus discovery. Current
Opinion in Virology 2:63-77.

Monger WA, Alicai T, Ndunguru J, Kinyua ZM (2010)
The complete genome sequence of the Tanzanian strain of
Cassava brown streak virus and comparison with the
Ugandan strain sequence. Archives of Virology 155:429—
33.

Mumo NN, Mamati GE, Ateka EM, Rimberia FK, Asudi
GO, Boykin LM, Machuka EM, Njuguna JN, Pelle R,
Stomeo F (2020) Metagenomic analysis of plant viruses
associated with Papaya Ringspot disease in Carica papaya
L. in Kenya. Frontiers in Microbiology 11:205.

Mushtag Z, Prasad KP, Qayoom U (2020) Nanopore
Sequencing for diagnosis and resistance profiling of
pathogens. Biotica Research 2:908-911.

\Feo owj /¥ O)M /pbé}sw 0,90 /0493 M.)’ -



https://dor.isc.ac/dor/20.1001.1.20084439.1400.16.4.1.5
https://mg.genetics.ir/article-1-101-fa.html
http://www.tcpdf.org

