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Strawberry vein banding virus (SVB V) is one of seventeen members of the family Caulimoviridae. Natural 
infection with the virus is known in Fragaria species only. Infections caused by SVBV are often symptomless 
(1), but their significance increases in mixed infections with strawberry crinkle or strawberry latent C viruses 
(2,3). This virus has been originally found on strawberries in USA and firstly described by Frazier (4), but it is 
probably world-wide distributed by planting or breeding materials. SVBV has been observed on cultivated 
strawberries in North America, Australia, Brazil, Japan (5) and recently in Europe (6,7). The concentration of 
SVBV in infected plants is usually very low. Its detection by ELISA is impossible because of lack of specific 
antibodies. 

Evidence of the caulimovirus nature of SVBV has been confirmed by its circular dsDNA genome, shape 
and size of viral particles (8), presence of cytoplasmic inclusion bodies typical for caulimoviruses, and distant 
serological relationship with cauliflower mosaic virus (CaMV, 9). 

In this paper we present detection of SVBV by combination of two detection methods - polymerase chain 
reaction (PCR) and dot blot hybridization with a non-radioactive probe. 
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Full length clone of  the American SVBV isolate ATCC 
45058 in pUC8 plasmid designed pSVBV-E3 (10) was ob­
tained f rom the American Type Culture Collection (Corval-
lis, MD, USA).The German SVBV isolate f romi ľ  ananassa 
cv. Chandler (kindly provided b y  Dr. Jelkmann and 
Mr. Petruschke) is a field sample from Weinsberg near Stut­
tgart probably imported f rom another country. F. vesca in­
dicator clones with vein banding symptoms after grafting 
with Czech ( N l ,  N2, A52 and A89) and German (Chan­
dler) SVBV isolates were used as positive controls. F. vesca 

UC4 clones derived from tissue culture were used as healthy 
controls. About  260 Czech plant samples suspected for  

Abbreviations: CaMV = cauliflower mosaic virus; PCR = poly­
merase chain reaction; SVBV = strawberry vein banding virus 

SVBV infection originated f rom different localities of the 
Czech Republic were used in PCR and dot blot. 

Six probes for  all six putative SVBV genes were pre­
pared f rom the pSVBV-E3 clone. Probes for  ORFs I-1I1 
were generated by P C R  amplification, purif ied f rom low-
melting agarose and precipitated by  ethanol. Probes for  
O R F s  IV-VI were  prepared  as  t he  Hindlll f r agmen t s  
(nt 2407-3484, 3484-4312, and 6451-6810) o f  pSVBV-
E3. All six fragments of SVBV genomic DNA were la­
belled using the Klenow enzyme and DIG-labelling kit 
(Boehringer Mannheim) with d U T P l  1-DIG according to 
the manufacturer 's  protocol (11). 

Total DNA was isolated from 100 m g  of fresh frozen straw­
berry leaves using the alkaline lysis method (12). Field sam­
ples were prepared in 50 (.il of the amplification mixture con-
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sisting of  1 x reaction buffer (10 mmol/l Tris-HCl pH 8.3, 
50 mmol/l K.C1,2.5 mmol/l MgCl2),2.5 U/100 pi of 7^/poly­

merase (Promega), 0.2 mmol/l each of  dNTPs, 20 nmoles each 

of 12 and 13 primers (upstream 12 primer: 5'-CTGTCGAC-

GAATGGGACAATGAAATGAG-3', ORF IV; downstream 13 

primer: 5'-CAGAGCTCGTGAGGAGAACTTAGGACAC-3', 

ORF IV) and I pi  o f S V B V  DNA from a strawberry sample. 

The amplified region was located between nt 2274 and nt 2876. 

The numbering of  the amplified region is identical with that of 

the  comple te  S V B V  sequence  o f  the  Amer ican  isolate 

ATCC 45058  (13). The PGR was run in GeneAmp PCR Sys­

tem 9600 Amplifier (Perkin Elmer) for 35 cycles. Each cycle 

consisted of 94"C for 30 sees, 53"C for 60  sees and 72"C for 

120 sees. Five pi  of  the isolated SVBV DNA or of the ampli­

fied product was used per dot in the dot blot hybridization. 

The hybridization was performed on positively charged nylon 

membranes (Boehringer Mannheim) in a Biospot Blotter DB-

1000 (BIOS Corporation, USA) using the manufacturer's proto­

col. About 260 PCR amplified Czech field samples were tested 

on the agarose gel and then by dot blot hybridization with the 

probes prepared from parts of genes I-Vl of thcAmerican SVBV 

isolate ATCC 45058. Amplified as well as non-amplified iso­

lates were used as positive controls in the assay. 
Evaluation o f  some of  the PCR products was ambiguous 

due  t o  smeared bands  on the agarose gel. 
T h e  f igure  demonstrates the dot  blot hybridization of  2 6  

positive amplified Czech SVBV isolates (1 A-1 F, 2A-2F, 3A-

3F, 4A-4F, 5A and 5B), of  5 positive SVBV controls (5C-

5F, 6A, 6 E  and 6F)  and 3 negative SVBV controls (6B-6D) 

with the probe prepared f rom a part o f  gene IV. The  same 

26  samples o f  positive amplif ied Czech isolates yielded 

negative results with probes prepared from parts of  genes I-

III and V, VI (results not shown). 

All 6 probes reacted positively with amplified as well as 
with non-amplified positive control SVBV isolates. We as­
sume that the concentration of  SVBV in the positive controls 
was extremely high. When 260 amplified Czech field sam­
ples suspected for SVBV infection were subjected to the dot 
blot hybridization, we obtained positive signals only with 
a corresponding probe prepared from DNA isolated from part 
of gene IV. All amplified plant samples tested by  the dot blot 
hybridization gave unambiguously positive or negative sig­
nals. There were no differences between the results obtained 
by PCR and dot blot assay, but some ambiguous results ob­
tained by PCR were cleared by the dot blot assay. 

Our results show that for a routine dot blot test of field sam­

ples, it is advantageous to use an amplified virus nucleic acid 

and a homologous probe. Without amplification we can use 

a nucleic acid extract or crude sap (11) from grafted indicator 

clones but grafting is more laborious and time consuming. 

The  sensitivity of  DNA hybridization is greatly enhanced 

by PCR, which is important for  low virus concentration in 

field samples,  where PCR amplif icat ion is necessary to  

obtain a positive signal. The  probe selectivity and correct 

PCR amplification are conf i rmed b y  the fact  that the probe 

prepared f rom a particular gene reacted only with those 

samples, where the same gene was ampli f ied.  We may con­

clude that the combination of  PCR and hybridization tech­

niques provides a reliable method for  S V B V  detection. 

Acknowledgement. This study was supported by the grant 
No. 522/96/0854 of the Grant Agency of the Czech Republic. 

References 

/. Mellor FC, Fitzpatrick RE, Can. Plant Dis. Sun'. 41, 218-255, 
1961. 

2. Bolton AT, Can. J. Plant Sci. 54, 271-275, 1974. 
3. Freeman JA, Mcllor FC, Can. J. Plant. Sci. 42,602-610, 1962. 
4. Fraizcr NW, Phytopathology 45, 307-312, 1955. 
5. Fraizcr NW, Morris TJ, Agriculture Handbook No. 631. Virus 

Diseases of Small Fruits, 16-20, 1987. 
6. Converse RH,/)c/a Hortic. 308, 19-30, 1992. 
7. Honctšlcgrová J, Mráz I, Špak J, Acta Hortic. 385, 29-32, 1995. 
H. Kitajama EW, Bctti JA, Costa AS, J. Gen. Viml. 20, 117-119, 

1973. 
9. Morris TJ, Mullin Rll, Schlcgcl DE, Phytopathology 70, 

156-160, 1980. 
10. Stcngcr DC, Mullin Rll, Morris TJ, Phytopathology 78. 

154- 159, 1988. 
11. Mráz I, Honctšlcgrová J, Šíp M.Acta Virol. 40, 139-141, 1996. 
12. Trnčná L, Matoušek J, Barrena E, Lichteinstein CP, 75years 

ofPhytopathological and Resistance Research atAscher-
sleben, Heft 1. 176 179, 1995. 

13. Pctrzik K, Beneš V, Mráz I, Honetšlcgrová-Fránová J, Ansorge 
W, Špak J, Accession No. X97304, EMBL Nucleotide 
Sequence Database. 1996. 


