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INTRODUCTION

Grapevine Leafroll-Associated Virus Complex is caused by several
virus species (grapevine leafroll-associated viruses GLRaV -1,-3, 4, -
5, -6, -9 and -10) belonging to the genus Ampelovirus, while GLRaV-
2 is assigned to the genus Closterovirus. Because of its increasing
economical importance, it is critical to determine which species of
GLRaV are predominant in each region in Macedonia where this
dlsease occurs (Tab. 1).
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CONCLUSION

In almost all infectéd plants, the symptoms were expressed as leaf
reddening, slightly downward leaf rolling and remarkable difference
in rootstock and scion diameter. These symptoms were detected in
all the collected samples for analysis, but the laboratory tests with
DAS-ELISA showed negative results for some of the samples.

This is the first occurrence of Grapevine Leafroll-Associated Virus
Complex, including GLRaV-1, GLRaV-2 GLRaV-3 and GLRaV-7 in the

MATERIALS AND METHODS

The field observation carried out as part of this study showed that the
symptoms that could be attributed to grapevine leafroll complex
(downward leaf rolling, leaf yellowing/ reddening) (Fig. 1&2) were detected
in all marked vineyard regions in the Republic of Macedonia (Fig.3).

The source grapevine was tested with DAS-ELISA for GLRaV -1,-2,-3 and -7,
and with RT-PCR for GLRaV -1, -2 and -3. For DAS-ELISA test detection for
GLRaV -1, -3 and -7, a kit obtained from BIOREBA (Reinach, Switzerland)
was used following the manufacturer’s protocol (Fig. 4).

For GLRaV -2, polyclonal antibodies produced at SEDIAG, France were used
following the manufacturer’s protocol. The samples for DAS-ELISA tests
were prepared by collecting ten leaf petioles from each vine and extracting
them as described previously (Rowhani, 1992). The total number of 387
grapevine symptomatic samples from 17 regions including 27 localities,
were surveyed from 2008 to 2013 (Tab. 1).

Total RNA was extracted using the protocol described in MacKenzie et al.,
1997. 5 ul of the dsRNA preparation with 1 pl random primers (50 uM)
(Promega) and 1 pl dNTPs (10mM) were denatured at 902C for 5 min,
cooled on ice and then used in reverse transcriptase reaction. 20 ul reverse
transcription reactions were prepared from 4 pl 5x M-MLV RT reaction
buffer, 1 ul MDTT 0.1 M (40U/ul), 1 pl RNasin (30U/ul) (Promega), 1 ul
Super Script Il reverse transcriptase. Reverse transcriptase was performed
at 25 oC for 5 min, 50 2C for 60min and 702C for 15 min. RT was used in 25
ul PCR reaction containing 14.3 pl water, 2 pl MgCl, (25mM), 5 pl Sxbuffer,
0.5 ul dNTPs, 0.5 pl each of forward and reverse primers and 0.2 pul Tag

DNA Polymerase.

RESULTS AND DISCUSSION

The laboratory test analyses used in this study consisted of a combination

of two detection methods: serological test (DAS-ELISA) and RT-PCR based
testing. All of these samples were tested for GLRaV-1, -2, -3, and -7, by
using BIOREBA and SEDIAG DAS-ELISA kits, and the results showed that
55.9 % (215 samples) were GLRaV positive. Out of the positive samples,
69.7 % (150 samples) were single infections with GLRaV-3, 15.5 % were
single infections with GLRaV-1, and 14.8% were mixed infections with
GLRaV-3 and GLRaV-1.

Ten representative positive samples were analyzed with reverse-
transcriptase polymerase chain reaction (RT-PCR) tests for GLRaV-1, GLRaV-
2 and GLRaV- 3 (Fig 6).
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Fig. 6 Agarcse gel electrophoresis showing results of RT-PCR
detection using primer pair for GLRaV -1, -2 and -3. Total RNA
from ten representative grapevine petioks was used at lines
1-10. M-markar {1 Xb Plus DNA Ladder, Ivitrogen), 11, 12, 13
pasitive control, 14 healty plant [extracted from healthy
grapevine] 15 negative control

Fig. S Transport of virus on test plant
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