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High Incidence of Hop Stunt Viroid in Hungárián 
Grapevines
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The 297 nuclcotide scqucncc of HSVd gvkr, a hop stunt viroid (HSVd gvkr) variam présem in 
the Hungárián grapcvincs was delcrmincd from cDNAs amplified by the polymerase chain rcaction. HSVd 
gvkr is very similar in its nuclcotide sequcnccs to scvcral HSVd isolatcs previously delcctcd in cucumbcr, 
Citrus and grapcvinc. It exhibits 97.6% scqucncc homology with a HSVd grapcvinc isolatc from Gcrmany. 
HSVd gvkr isolatc sequence was included in the phylogenic trce of different hop stunt viroid sequenccs. 
Using dót biot detection techniquc an inlcnsivc survcy was performed in different Hungárián vincyards and 
a high incidence of this viroid was observed. More than 90% of the samples lakén from thrcc independent 
vincyards were positive fór the HSVd gvkr probe. The wide distribution of this virijíd could be atlributcd to 
the fact thai grapcvinc nurseries werc nőt screcncd bcforc fór HSVd. c»i

Kcy words: Grapcvinc, hop stunt viroid scqucncc, presence in Hungárián grapcvincs.

At least five different viroids have been isolated and characterized from grapevines 
(Martelli, 1991). While there arc no any indication that viroid infections affcct the grapes 
yield, viroids presuinably shorten the grape lifespan by interacting with other pathogenes 
and disturbing the plánt fundamental biosynthetic pathways. The decline of somé of the 
grapevines in Hungary initiated an extensive study alsó on the grape pathogenes including 
the viroids. By designing two 21 mer oligonucleotide primers based on known hop stunt 
viroid sequence data (5’ - CTG GGG AAT TCT CGA GTT GCC - 3’ and 5’- GGC TGA 
AGA GAG GAT CCG — 3‘) a viroid spccific cDNA was amplified using polymerase chain 
rcaction. The amplified fragments were cloned intő Sma I lineárisod pUC 19 vcctor and the 
cloned DNA was sequenced by the dideoxy method (Sanger et al., 1977): Figure 1 presents 
the 297 nuclcotide sequence of HSVd gvkr (EMBL accession number Y 14050).

The hop stunt viroid isolated from cv. Korona showed 97.6% sequence 
homology with a hop stunt viroid isolated from cv. Riesling in Germany in 1988 (Puchta 
et al., 1988). Sequence analysis was performed using the GCG package. The differences 
between the two viroid variants restricted to eight nucleotides. Phylogenic tree was 
calculated and drawn by using the Phylogeny Interface Package (PHILIP) version 3. Se. 
(Fig. 2). From the growtree phylogram one can conclude that hop stunt viroid variants 
isolated from grapevine separated from hop stunt viroid isolatcs originated from Citrus 
or stone fruit trees. To determine the distribution and presence of the hop stunt viroid in 
grapevines an extensive sample collection was performed.

Grapevine leaf samples were collected from three grapevinc-growing regions in 
Hungary namely Kecskemét Kisfái, Mátra Márkáz and Szekszárd. Frozen leaf disks 
(0.133 g) were ground in pre-cooled mortar in the presence of chilled extraction buffer 
(400 pl 50 mM Tris, 0.1 M NaCl, 1 mM EDTA containing 0.5% SDS and 3% 2 -
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1 CTGGGGAATTCTCGAGTTGCCGCATCAGGCAAGCAAAG. AAAAAACAAGG 4 9 
mmiiimmmmim mii min Iliim ii

1 CTGGGGAATTCTCGAGTTGCCGCATAAGGCATGCAAAGAAAAAAACTTGG 5 0

5 0 CAGGGAGGTACTTACCTGAGAAAGGAGCCCCGGGGCAACTCTTCTCAGAA 9 9 
mmimmimmmmmmmmmmiiiiii

51 CAGGGAGGTACTTACCTGAGAAAGGAGCCCCGGGGCAACTCTTCTCAGAA 10 0

10 0 TCCAGCGAGAGGCGTGGAGAGAGGGCCGCGGTGCTCTGGAGTAGAGGCTC 14 9 
mmimmmmimmmmmmmmiiiiii

101 TCCAGCGAGAGGCGTGGAGAGAGGGCCGCGGTGCTCTGGAGTAGAGGCTC 150

15 0 TGCCTTCGAAACACCATCGATCGTCCCTTCTTCTTTACCTTCTTCTGGCT 19 9 
mmimmimmimmimmiimimmiiii

151 TGCCTTCGAAACACCATCGATCGTCCCTTCTTCTTTACCTTCTTCTGGCT 200

2 00 CTTCCGATGAGACGCGACCGGTGGCATCACCTCTCGGTTCGTCCCAACCT 24 9 
mmmmmmmmmmmimmiimiiiii

201 CTTCCGATGAGACGCGACCGGTGGCATCACCTCTCGGTTCGTCCCAACCT 2 50

250 GCTTTTTGTCTGTCTGAGCCTCTGCCGCGGATCCTCTCTTGAGCCCCT 297 
mm m mimmmmmmmmmmii

251 GCTTTTGTTCTATCTGAGCCTCTGCCGCGGATCCTCTCTTGAGCCCCT 298

Fig. 1. Nuclcic acid scqucncc of hop stunt viroid isolated front Korona cultivar in Hungary (HSVd gvkr). Acccssion 
number: Y14050; Scqucncc dala comparcd to thc known and widcspread hop stunt variam isolated in Germany;

Acccssion number: XO6S73

mcrcaptoethanol pH 7.6) and 400 pl phenol. After separating the jiequous phase from thc 
phcnolic one in an Eppendorf tűbe by centrifugation the aequous^phase was extracted 
once with phenol chloroform (1:1) and once with chloroform. Totál nucleic acids were 
collected by precipitating with ethanol, and pelleted in Eppendorf tubes. Pellets, in each 
tűbe were dissolved in 30 pl distilled water.

Four microliters from thc individual samples were denaturated, spotted and fixed 
with UV light onto Hybond membranes. Radioactive labelled probe of HSVd gvkr in 
pUC 19 was used to detect the viroid specific RNA in the samples. Fifty-eight of the 
samples were positive in this dót biot assay (Table 1). The high incidence of hop stunt 
viroid in Hungárián grapevines arc expectcd from other data demonstrating this viroid 
prescnce in European, American and Australian vineyards (Shikata ct al., 1984; Flores ct 
al., 1985; Sano et al., 1985; Rezaian et al., 1988; Minafra et al., 1990; Szychowski et al., 
1991). Almost all the collected samples were originated from symptomless grapc 
cultivars and no cultivar preference could be observed regarding hop stunt viroid 
susceptibility. The wide distribution of hop stunt (and probably other viroids) have been 
observed and somé of our samples gave positive signal with a cloncd grapevine yellow 
fleck viroid (GYTVd) probes, too. The prcsence of GYFVd in Hungary was confirmed
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5
Fig. 2. Phylogenic írec of HSVd isolatcs. List of viroid codes including thc hőst of origin and ihe scqucncc acccssion 

numbcrsciűl - Citrus (Japan) X06718, cilT - Citrus (Taiwan) UO2527, citJ2 Citrus X06719, gf- Grapcfruit XI 
3838, hopK (Korea) - Hop. hopJ (Japan) - X(XX)05, pel - pcach Dl3765, gvlla - grapcvinc X87928, gvRi - grapcvinc 
(Ricsling) - XO6873. gv5BB - grapcvinc (5BB) - X15330, pcp!2 - pcach, pitim D13764, gvlb - grapcvinc X87923, 
gvlc - grapcvinc X87927, gvkr - grapcvinc - Y14050, gvla - grapcvinc X87924, gvlc - grapevine X87925, gvld - 

grapcvinc X87926

(data nőt shown) in our vineyards. This suggests the importance of screening of our 
nurseries and promotc the use the developed shoot tip meristem culture fór elimination of 
the viroids from mother stock plants (Duran-Vila et al., 1988).
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Table 1

List of hop stunt viroid infectcd grapcvinc variclics

Grapcvinc locations Grapcvinc variclics

Kecskémet - Kisfái nurscry Zöld vcltclini Kr 100 
Muscat Öltőnél D-900 
Rajnai rizling B7 
Kövidinka 8/59 
Leányka 
Hárslevelű K-9 
Rizlingszilváni 
Sauvignon blanc 
Hárslevelű P41 
Szürkebarát B 10/5
Cabcmcl Sauvignon El53 
Teltfürtű kékfrankos 
Olaszrizling B20 
Kerner
Cabcmcl franc El 1 
Blauburgcr 
Chas. X Bcrl. 41B 
Pinot noir Mf. 2 
Bianca
Chassclas rougc 
Chasselas blanc 
Chardonnay R-75 
Mcrlot
Furmint T.85 
Börner
B. X R. T5C
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Table 1 (cont.)

Grapcvinc locations • Grapcvine varieties

Fcrcal
B.xR. TK 5 BB Cr.2
B.xR. TK 5 BB
B. X R. K 125 AA

Mátravölgye Agricullural Coopcrativc Márkáz, nurscry Rajnai rizling 
Zöldvcltclini Kr 100 
Kcmcr 
Túrán
Karát
Zengő
K7
Badacsony 15 
Zweigclt 
Szürkebarát
Cabcrnct Sauvignon 
Zengő
Leányka
Telifürtű kék oportó 
Pinol Blanc 
Királyleányka 
Medina
Olaszrizling B20/7

Szckszárd Agricullural Coopcrativc Nurscry 125AA
Cr2
Fcrcal
Teltrürtü kékfrankos
Cabcrnct Sauvignon
Rajnai rizling

Zomba nurscry 5C
Alicantc Bouchct
Zweigclt
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