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Table 1. Primers used for amplification of grapevine viroids
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Viroid Primer Seg(5....3) (°C) Ref.
GYSvdl GV1(-) GCG GGG GTT CCG GGG ATT GC 60 Staub et.al 1995
GV2(+) TAA GAGGTCTCC GGA TCT TCT TGC Staub et.al 1995
C4(-) CGA CGA CGA GGCTCA CT 58 Wan Chow Wah & Symons 1997
H4(+) ACC CCCGCT AAGAAGTC Wan Chow Wah & Symons 1997
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H1(+) TTGAGGCCCGGCGAAACGC Wan Chow Wah & Symons 1997
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AGVd C1(-) CTCGACGACGAGTCGCCAGGTGAGTCTT 59 Wan Chow Wah & Symons 1997
H1(+) GTCGACGAAGGGTCCTCAGCAGAGCACC Wan Chow Wah & Symons 1997
CEVd C1(-) CGAAAGGAAGGAGACGAGCTCCTG 55 Wan Chow Wah & Symons 1997
H3(+)  TTCAGGGATCCCCGGGGAA Wan Chow Wah & Symons 1997
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Fig.3. Electrophoresis pattern of PCR products of four grapevine viroids in Fars. M: DNA marker, 1: GYSVd1, 2: GYSVd2,
3: HSVd, 4: AGVd.
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Fig. 5. Yellow speckle symptoms (A), and severe symptoms in grapevine infected with both GYSVds and GFLV (B); leaf
malformation (C) and rugosity (D) in HSVd-infected cucumber
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Table 2. Results of RT-PCR and/or dot bolt hybridization tests in identification of four viroids and GFLV in grapevine
samples from Bavanat (B) and Shiraz (Sh). All samples were negative for CEVd.

Sample Location Symptoms GYSvdl GYSvd2 HSvd AGVd GFLV
SH-2 Sh Vein banding + + n n N
SH-8 Sh sV.B + + + + +
SH-5 Sh sV.B + + + - +
SH-12 Sh Vein banding + + - + -
SH-7 Sh sV.B + + - ) +
SH-6 Sh Vein banding + + + - -
SH-3 Sh Vein banding - - - - -
SH-4 Sh Vein banding + - - - NT
SH-10 Sh Vein banding - + - + -
SH-11 Sh Vein banding + + + - -
SH-x2 Sh Vein banding + - - - NT
SH-x3 Sh Vein banding - + + - NT
Tab Tabriz sV.B + + - + +
M-1-7 B sV.B + - + . +
M-1 B Fan leaf + + + - +
B-1 B None + + + - NT
B-3 B None + + + - -
B-4 B None + - + - +
B-5 B None - + + - +
B-6 B None - + + - +
B-7 B None + + - - NT
B-8 B None + - + - NT
B-9 B None - - - - +
B-10 B None + + - - +
B-12 B None - - + - +
B-13 B None + + + - -
akbl Sh None + + + + +
akb2 Sh None + + + - +
akb3 Sh None + + + - +
akb4 Sh None + + + - -
+: positive NT: not tested

-: negative s.V.B.: severe vein banding
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Fig. 5. Phylogentic tree of Iranian and Genbank isolates of GYSVdL1 (A), relationship of Iranian isolates of GYSVd1 with
symptom inducing types of GYSVdL1 (B), and dendrogram comparing Iranian isolates of GYSVd1 with 9 types of Hpl

structure.
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Fig. 6. Predicted secondary structure of Iranian isolates of grapevine viroids GYSVd1 (A), GYSVd2 (B), HSVvd (C), HSvd7

(D) and AGVd (E)
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Fig. 7. Dendrogram showing relationship of two Iranian isolates of HSVd-g with other isolates of HSVd
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Fig. 8. Dendrogram showing relationship of the Iranian isolates of AGVd with other Genbank isolates of this viroid.
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