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Analysis of genetic diversity of Grapevine fanleaf virus isolate from Fars
and Kohgiluyeh-Boyer Ahmad provinces

M. Kargar', M. Zakiaghl?>, M. Masoumi®, M. Mehrvar?, and K. Izadpanah*

(Received: 6.1.2016; Accepted: 16.7.2016)

Abstract

Grapevine fanleaf virus belongs to the genus Nepovirus in the family Secoviridae. It causes an important
disease of grapevine worldwide. To determine the genetic diversity of GFLV in Southern Iran, samples of
grapevine and weeds were collected from vineyards in Fars and Kohgiluyeh-Boyer Ahmad provinces.
ELISA using specific antibody of GFLV showed that grapevine, bermudagrass, knotweed, Johnson grass and
raspberry plants are natural reservoir hosts of GFLV. In mechanical inoculation of different isolates of
GFLYV to Chenopodium quinoa, mosaic, leaf malformation and sharpening of leaf edges were developed in
inoculated plants. Complete length of GFLV coat protein gene amplified in RT-PCR using specific primers
was subjected to RFLP analysis using Tagl endonuclease. It was shown that GFLV isolates belong to 11
haplotypes. Phylogentic analysis based on the nucleotide sequence of the coat protein gene showed that
Iranian isolates of GFLV have distinct position in phylogentic tree. Moreover, evidence of divergent
evolution was observed between isolates from northwest, northeast and south of Iran. It confirms that genetic
makeup of GFLV may be affected by geographical isolation.
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Table 1. Sequence of specific primers used for amplification of GFLV coat protein

Primers Sequence (5'to 3') Nucleotide position in RNA2
ool (5"--3" Jis RNA2 5 iy
MpF AGAAGTCGCTCACGATCTGTGAGG 1961-1984
CpR  ACGGATCCACAAACAACACACTGTCGCC 3685-3712
DetF CGGCAGACTGGCAAGCTGT 437-456
DetR GGTCCAGTTTAATTGCCATCCA 1438-1460
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Table 2. PCR parameter used for amplification of full length of GFLV coat protein

Step No. cycle Temp. (°C) Time

> S sl Les Ol

Initial Denaturation 1 94 3 min.
Denaturation 94 30 sec.
Annealing 35 56 45 sec.
Extension 72 60 sec
Final extension 1 72 10 min.
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Table 3. Prevalence of GFLV in Vitis and non-Vitis hosts in different regions of Fars and Kohgiloyeh-Boyer

Ahmad provinces

City Plant No. samples No. infected samples  %infected
Ol g oS & god 3lAa 03 1 & ol 3loas 05 1 4 5a3 %0
Shiraz Grapevine 143 64 44.75

Bermudagrass 33 19 57.57
Johnsongrass 26 12 46.15
Knotweed 16 5 31.25
Raspberry 9 4 44.44
Bavanat Grapevine 136 97 71.32
Bermudagrass 14 10 71.42
Johnsongrass 13 8 61.53
Knotweed 8 2 25
Saadat-shahr Grapevine 47 8 17.02
Bermudagrass 5 0 0
Knotweed 6 0 0
Kavar Grapevine 17 5 29.41
Bermudagrass 8 3 37.5
Eghlid Grapevine 38 11 28.94
Sisakht Grapevine 123 81 65.85
Bermudagrass 19 10 52.63
Knotweed 10 3 30
Johnsongrass 6 4 66.66
Raspberry 7 6 85.71
Total 684 352
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Fig. 1. Symptoms of GFLYV in leaves, shoot and fruits of infected grapevine. (A) vein banding, (B) mosaic, (C) leaf
malformation, (D) open petiolar sinus, (E, F) Stunting and bushy growth of shoot, (I) poor fruit set with
abnormal berries, (G) shortening of internodes and double nodes in infected shoot, (H) decline.
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Fig. 2. Symptoms of GFLV from different hosts in inoculated Chenopudium quinoa. (A) mosaic and leaf
malformation induced by grapevine isolate, (B) vein clearing and leaf edge sharpening induced by bermudagrass
isolate, (C) mosaic and severe leaf malformation induced by raspberry isolate, (D) mosaic and leaf edge
sharpening induced by knotweed isolate, (E) mosaic and leaf malformation induced by johnsongrass isolate, (H)
healthy Ch. quinoa.
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Fig. 3. Results of RT-PCR using GFLV MpF/CpR specific primers from various hosts and Chenopudium quinoa
plants inoculated with different infected hosts of GFLV. Left: Lanes 1&2: grapevine, 3&4: Bermudagrass, 5:
Johnsongrass, 6: Knotweed, 7: Raspberry; Right: Lanes 1: Grapevine isolate, 2: Bermudagrass isolate, 3:
Raspberry isolate, 4: Knotweed isolate, 5: Johnsongrass isolate; M: Gene ruler DNA ladder mix (Fermentas).
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Table 4. Characteristics of GFLYV isolates used in
RFLP analysis of the coat protein gene

No. Host Location

osleds Ol e Sosl o o
| grapevine (Z236) Shiraz
2 bermudagrass (L3) Shiraz
3 grapevine (V46) Bavanat
4 raspberry (T4) Sisakht
5 grapevine (V17) Bavanat
6 grapevine (V20) Bavanat
7 grapevine (V39) Bavanat
8 grapevine (R18) Sisakht
9 grapevine (Z14) Shiraz
10 bermudagrass (L1) Shiraz
11 bermudagrass (M4) Bavanat
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Table 5. Clustering of GFLYV isolates based on RFLP

fragments of the coat protein gene digested by Tagl
endonuclease

group  No. fragment Fragment size Isolate
ojjf Sladas sluss Olalas o3l Laali
Gl 4 1083-284-275-229 1
G2 3 1030-259-230 2
G3 3 1156-390-275-284 3
G2 3 1156-390-280 4
G3 3 1150-510-289 S5a
G3 3 1150-510-250 5b
G4 3 1110-540-250 6a
G5 3 990-290-260 6b
G7 4 1160-290-260-150 7
G8 1 1628 8a
G9 2 1430-250 8b
G4 3 1130-580-210 8¢
G10 3 1200-330-300 9a
G10 3 1200-330-270 9b
Gl1 3 1250-300-270 10
Gl11 3 1270-300-260 11
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Gene ruler DNA ladder mix, Fermentas
Fig. 4. Electrophoresis pattern of RT-PCR products
using DetF/DetR primer pair. Lanes 1-4: grapevine
samples collected from vineyards of Fars and
Kohgiluyeh-Boyer Ahmad provinces, H: healthy
grapevine, M: Gene ruler DNA ladder mix,
Fermentas.

Slaslas MPF/CpR _—olazt| gla S5l .ot oslinad
D 05 J=l8 st b se 5 el VWP ey
SLedl S A A8 5 Y 5 A S S 0V0 sy 2y

(¥ US2) w5 S iS5 1, GFLV Y o)l slol ;T

S GFLV (b p 0550 03 53 gy (b o)
RT-PCR-RFLP %3,

Gl ST Lo 3G g3l i VVF o aakd

Ui 3l e (FJs4) GFLV &l 1) 5| MpF/CpR
55852 A3 Y 5558 U5 55 Tagl b 3T L
Slaad oy 5T a5l ol (35585, 550
S p 03 s e il glaaslir 3 ekl iSO
Ot O S5 Bt e L 0 b e Laalir
S b ol s 5 35850 g3 5 o Ol
(0J50) L apslns oy 5] a5l ol Sk
i WVE 1 iy Sladad g yoas Laalas 51 & s
Lo plaib Lol aa sy wdd b pladil 555 5L

YAY



FAN-TVO A0 Jlu / ¥ o leds / O W/ alS (sla sy les

Gene ruler DNA :M . Taql . ﬁ}sTQGFLV b g S 9 p 05 gu_}ﬁ r...'a.aﬂ Jol (65,885 AN gk 0 JSs
el 0dd S350 Jgd 5 Sl 4 by e 4 ged Dlasiis | ladder mix, Fermentas

Fig. 5. RFLP pattern of the fragments of GFLV coat protein gene after digestion with Taql endonuclease. M:
Gene ruler DNA ladder mix, Fermentas. See Table 5 for characteristics of samples (1-11).
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Table 6. Accession numbers of 72 Iranian GFLY isolates and 26 isolates of GFLV from other countries used in

phylogenetic analyses

Accession Number Location Reference

DQ513332, DQ513335, DQ513336, DQ513334, DQ513333 Iran Pourrahim et al.
2007
AY997697, AY997694, FI513385, FJ513380, FI513381, FJ513383, FI513376, Iran Sokhandan Bashir
FJ513377,FI513378, FJ513379, FI513386, AY942813, AY942812, AY942811, etal 2012,2011,
AY942810, AY942809, AY942808, AY942807, AY942806, AY942805, 2007
AY942804, AY942802
JQO071375,JQ071377,JQ071374, JQ071376 Iran Genbank
KJ913810, KJ913809, KJ913808, KJ913807, KJ913806, KJ913789, KJ913790, Iran Genbank
KJ913791, KJ913792, KJ913793, KJ913794, KJ913795, KJ913796, KJ913797,
KJ913798, KJ913799, KJ913800, KJ913801, KJ913802, KJ913803, KJ913804,
KJ913805
KX418443, KX418444, KX418445, KX418446, KX418447, KX418448, Iran This study
KX418449
KX418450, KX418451, KX418452, KX418454, KX418453, KX418459, Iran This study
KX418455, KX418456, KX418457, KX418458, KX418461, KX418460
AY370954, AY371026, AY371025, AY371027, AY371024, AY371014, France Vigne et al. 2004
AY371012, AY371008, AY371001, AY370998, AY370992, AY370986,
AY370982, AY370980, AY370973, AY370970, AY370967, AY370960
GU062186 Czech Genbank
Republic

EU258681, EU258680 Brazil Genbank
EU038294 Brazil Genbank
GFU11768 Austria Genbank
DQ526452 Chile Genbank
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KJ913808-NE Iran
KJ913806-NE Iran
KJ913796-NE Iran
KJ913805-NE Iran
KJ913798-NE Iran
041 KJ913790-NE Iran

44
74

lool
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Fig. 6. Phylogenetic tree representing relationship of Iranian isolates of GFLV with those deposited in the

GenBank. Tree was constructed using nucleotide sequence of GFLV coat protein gene in MEGA ver. 5.2 by
Neighbor Joining method with 1000 replicates in bootstrap test. Characteristics of isolates were summarized in

table 6. Isolates which sequenced in this study marked by A.
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