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Development of Detection Technique for Grapevine yellow speckle viroid 1 and 2

(GYSVd-1 and 2) Causing Grapevine Yellow Speckle Disease by RT-PCR method
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ABSTRACT

Grapevine yellow speckle viroid 1 (GYSVd-1) and Grapevine yellow speckle viroid 2
(GYSVd-2) are serious grapevine plant pathogens causing “grapevine yellow speckle
disease” which are commonly found in several grapevine plantation areas. These viroids
can transmit by contaminated plant materials or agricultural tools simply which leads
them to easily and rapidly spread. Therefore, development for efficient and accurate
diagnostic method is necessary for prevention from an impact of these viroids. In
February and March 2014, yellow spot (speckle) symptom on leaves was found in several
grapevine plantations in Saraburi and Nakhon Ratchasima provinces. By development of
molecular technique, total RNA extracted from the twenty collected samples by CTAB
method, they were determined by RT-PCR technique using the GYSVd1 primers (c-GYSVd1:
CGAGGCTCACTCCCCCTCTGCC / h-GYSVd1: TCGTCGACGAAGGGGTGCACTCC) and
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the GYSVd2 (upper) primers (c-GYSVd2
(upper): GGTCCGCGGAGGCCTTCCGAGG
/ h-GYSVA2 (upper): TGCAGAGAAAAGAAGAA
GGGCCCAG). Then the PCR products
were cloned, sequenced and analyzed.
The results revealed that six and eleven
samples of the collected grapevine leaves
were GYSVd-1 and GYSVd-2 and the
variants ranged in size from 353-389 as
well as 362-365 nucleotides, respectively.
The GYSVd1 and GYSVd-2 sequences
also shared 93-99% and 98-99%
homology with the GYSVd-1 and GYSVd-
2 in GenBank database, respectively. To
our knowledge, this is the first report of
GYSVd-2 natural infection in grapevine

plants in Thailand.
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Figure 1 Yellow necrosis spots (A) and
yellow mottling (B) symptoms on

grapevine leaves caused by GYSVd
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Figure 2 Gel electrophoresis of RT-PCR
products of NdhB gene using specific
Nad primer pair designed to amplify 188
bp fragment in plant samples (lanes 1-5,
grapevine leaf samples) compared with
buffer (lane B) and 100 bp ladder

molecular weight marker (lane M)
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Figure 3 Gel electrophoresis of RT-PCR
products (approximately 360 bp) of
grapevine leaf samples using specific
GYSVdiprimers, grapevine leaf samples
(lanes 1to14) compared with healthy plant
(lane H), buffer (lane B) and 100 bp

ladder molecular weight marker (lane M)
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Figure 4 Gel electrophoresis of RT-PCR
products (approximately 360 bp) of
grapevine leaf samples using specific
GYSVd2 (upper) primers, grapevine leaf
samples (lanes 1 to 14) compared with
healthy plant (lane H), buffer (lane B) and
100 bp ladder molecular weight marker
(lane M)
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Figure 5 Gel electrophoresis of RT-PCR
products of grapevine leaf samples using
specific GYSVd2
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Figure 6 Gel electrophoresis of RT-PCR
products of grapevine leaf samples using
specific cV218 andhV219 primers,
grapevine leaf samples (lanes 1to14)
compared with healthy plant (lane H),
buffer (lane B) and 100 bp ladder

molecular weight marker (lane M)
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Table 1 Detection of Grapevine yellow speckle viroid1 (GYSVd-1) andGrapevine yellow

speckle viroid2 (GYSVd-2) by using GYSVd1and GYSVd2 (upper) primers

Sample Detected viroids
Location Symptom
No. GYSVd-1 GYSVd-2
A. Muak Lek, Saraburi (v. 1) 1 Leaf roll with red color - -
2 Malformation - -
3 Green vein banding - -
A. Muak Lek, Saraburi (v.2) 1 Green vein banding - -
A. Pak Chong, Nakhon Ratchasima (v. 1) 1 Leaf roll with red color - -
A. Pak Chong, Nakhon Ratchasima (v. 2) 1 Mottling + -
2 Necrosis spot - +
3 Necrosis spot - +
4 Necrosis spot - -
5 Necrosis spot - +
A. Pak Chong, Nakhon Ratchasima (v. 3) 1 Green vein banding - -
2 Necrosis spot - +
A. Wang Nam Khiao, Nakhon Ratchasima 1 Necrosis spot + +
2 mottling + +
3 mottling + +
A. Pak Chong, Nakhon Ratchasima (v. 4) 1 Necrosis spot + +
2 Less necrosis spot - -
3 mottling + +
4 Necrosis spot - +
A. Pak Chong, Nakhon Ratchasima (v. 5) 1 Necrosis spot - +
20 sample 6 11
v. = vineyard
Buaud a15715usginnd asIuigeilide ngwit 2 Wuidedifiseeunisngia
diu asrsusgUssamuiu uastsemalng woludstne a1snsasdend ansswly
Farapfisrwerunsranulull wa. 2547 aflidy uaz a1513uiFUsIUAY
(isolate YS-SB1: (accession number nquil 3 Hudeiifisseuniinge
AY639606)) woludszwne 1e3esgenansile a1519usy

Uy war a51IusgUTE U
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> Grapevine yellow speckle viroid 1 clone Boonmang-1, complete genome
CGGAUCACUDICCUGUGGUUCCUGUGGUUACACCUCGGARAGGCCGCCGCGGACCIIGCA
AAGARGAAGATAGGGGCAGAGGGGGAGUGAGCCUCGUCGUCGACGARGGGGUGCACTC
CAAAGCUCCGAACUGGCGUCGICCGGCUCUCCUCGGAGCCUCGCUGCUCUGGGCGGAA
GAGUCUUCUGACTUNUCTAGCCUANTCAGCATTGCGCUICUTGAGECCCGGCGARACGC
GGEUUCGUCHGCUGAGGAUGCCUCCGCUAGUCGAGCGGACTIGGUCUCUUCCGCCCARAR
GCCCUTUOUCUUTCAACUGAGCUNGUUCCAACGCGCCCCGUGAGUGGAAUCCCCGGAR
CCCCUGCARAAGAGGUCCU

Figure 7 RNA sequence of Grapevine yellow speckle viroid 1 from cDNA product of

grapevine plant sample (Accession :KP010005.1)

> Grapevine yellow speckle viroid 2 clone Poochidpha 16, complete genome
CEGAUCATUUUCCUUGUGEUUCCUGUGEUUACACCUCGGAAGGCCCUCCGCGGACCUGC
AGAGARALAGAAGAAGGGCCCAGAGGGGAATIGAGCCUCGUCGUCGACGALGGGGUGCAD
NCCGAAGAGCUGECCUGAGCGUCGUCCEEGCUTCCCUCGACCECACCGGAGCGCCAGARA
AAGGUCCUCGGACUUUCUUCUAUCUCCGAAGUCGGUUUGAGGCCCGGLGARACGLGGE
CCUGUCUCCUAAGAUGCCUCCGCUAGUCGAGCGGACUUGGCCUCUUCCGUCCGAGGAL
CUUUUCUUUCUGAUCUUGCUUGUUCCAACGAGCCCCGUGAGUGGAAUCCCUCGGAACCT
CUGCGARAAAGGGUCCU

Figure 8 RNA sequence of Grapevine yellow speckle viroid 2 from cDNA product of

grapevine plant sample (Accession:KP010021.1)
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