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ABSTRACT

To determine incidence of nepoviruses in vineyards of zanjan province, 168 symptomatic and non-symptomatic samples
were collected during season growing 2014-2015. Total RNA was extracted from the 57 leaves and green shoots of selected
samples and then cDNAs were synthesized. Genomic segment of Arabis mosaic virus (ArMV), Grapevine deformation
virus (GDeV), Grapevine fan leaf virus (GFLV) and Tomato ring spot virus (TORSV) was amplified by polymerase chain
reaction (PCR) using specific primers. The result revealed that the expected bands were amplified at 15.7, 15.7, 10.5 and
14% of different samples belong to ArMV, GDeV, GFLV and ToRSV, respectively. Following sequencing and multiple
alignment of nucleotide sequence of amplified fragments with isolates that retrieved from NCBI. Phylogenetic tree was
created by MEGAG software using Neighbour-Joining method. The result revealed that the Iranian isolates were grouped
with reported isolates from different regions around the world based on geographical. This is the first comprehensive study
based on molecular methods to determine grapevine nepoviruses in Zanjan province and the first report of GDeV from
Zanjna based on our knowledge.

Keywords: Arabis mosaic virus, grapevine deformation virus, grapevine fanleaf virus, RT-PCR, tomato ringspot virus.

* Corresponding author E-mail: Koolivand@znu.ac.ir


www.sid.ir

w3l 922998 i me 99229 LU (550 (lulid 1] Kan 5 (g0l Voo

sl VY Jlo o Gyl Sealige (w952
51 (1944) Smith & Markham lwg (b yuiwss
ORSTp Al egpg cpl el (A1 LSSl
Loy B Ul el (By5 (ol 5o (slos oS
Cigsar et al., ) ol bUE 5 4.5 5 g, Ll
30 oy oyl (2003; Smith & Markham, 1944
5 2359 (KojpamsS 3l g 4l (Vb (SaiSTy ol
el oad (555 5e88 Gl bl slas )53,
Massumi et al., 2009; Rakhshandehroo et al., )
.(2005; Rakhshandehroo et al., 2006

Cigsar lawgs )b ot )95 (IS0 o9
lolid 455 03 Cujess leles 51 (2003) et al.
23500k o sl mang crl 58 Olnl ye ad
Saghel wpdles bl S slawises
ks, o)l s B s e Obmb)dl
.(Hajizadeh et al., 2015)

S paz S il aSJ g ng 5l GBS e
ooaxs 5 L1 Ls,adls 5l (1954) Hewitt luwgs
oyl Glgieas (1963) Gooding lws )l Jele
Glil> aS) ugps o5 glels TORSV
5 bow Glalas 1o glal e (SamgS
ligen (il olinds glogbush sl ilnss
O3iS Jled sy oblS gl ) des)
Se)lS (KiparsS hl 5 s sl
Ol o Bl i g eSO lag b
Golnaraghi et al.,, ) cwl cal 3,155 oLl >
.(2004; Massumi et al., 2009

5 ol ol )3 )5 558 sl il abox
& sl LS Glagslen 51 AU sbeas)le
S90S (e sladsliy Cuglyl ;5 Cemly e
3 s e loJule cuvyo g smay Slolis 14
boplon 5 St St 5 omlio iy 3551
tsly 5o 655 ele g 009 (5908 laJale ol
Yo yShos 4 (phicass 5 0k 5 ol 5l 60T 5lx
el 555l Jpazme 5

e S AS Al a4 arg L
2 ol Qb laplnst suisSesgll slacwg g

Sl Bae )l vy JeUse slresls ulal

A0 A0

O sloe g (Vitaceae) 6l 6,5 51 alS 6Kl
clizee juwiz VT g9l> (Rhamnales) Clie dul,
(Terral et al., 2009) <ol (Vitis) g aox ;|
550 59k adsi oy OIFF adsi b ol L]
2l olo 1) eaS o oSl ades @il A, HeiS
Jlo jo oy plisl jo (g )5lis sl dalijlel
295l 59lyee g 59,k CiS 5 mhaw ggeme VYA
9 ook SiSn) gl ggeze GUSe TTO o
5559 g Gl LS VEAAY ] Sl 5508
039: o8 YAVFY T 56l adgr 5o 5 o3 $0 7 0
(Ministry of Agriculture, 2015) <.

slodele 5l (S Glise slas o 5 U
255 Jpama kS 5 05 fin 5o eatiTagae
s e glaglon Lol G o &5 wies
Slagugry om0 Wl (oate g e B
oz Gate Sbaegng dap ST BuSesyll
wans  slaiss ol G iey ey pgs
O S el 1 eSSl BaaSesdll
5l wlo e bolusSt sosSosgdl sla s s
5o Sl Sy osny comell Salise usng
Soil> &S mgny g 0Nl (ISEN egng
dossiles Lawgs odas joboas by pgsei (S5 84 55
03,8 &l b golaw g 009l HlalS AL S p
Nakaune & Nakano, 2006; ) oub oo Jal
.(Sanfagon et al., 2009

oot olulid ugpg b 142+ Jlo 5l i &
S el Sl S wany olpl 0 S
Olpl ;o wspme (pl (Izadpanah et al., 2003)
sldaiges 51 (1989) Parvizi lwg b pisd
oSt 51 o (g 50 9 ad )l slalls
@ Ol glaglil o Jload ()l il
slpbnl (@8 Jlod wexlpg 5 aSeS
5 Fo¥se slagty; b plws Sy plul > cpliow
a0 eluls (lber) (Shedem
Sokhandan Bashir et al., 2007a; Sokhandan )
Bashir et al., 2007b; Pourrahim et al., 2004;
.(Rakhshandehroo et al., 2005


www.sid.ir

Ve WAV Ll 5 5l o) 8yl PR 558 ool (Sl il

K;HPO,.3H,0, 4.1g KH,PO,, 100g Sucrose, 1.5
(g BSA, 20g PVP40, 5.3g Ascorbic acid, pH 7.6
sled g Vere g 505 (GileRen) oxisen 3 pm
(Uz0) 5B .60l et yile ddds aw Goe 4 T°C
» aESs Voo oae 4w gledd o g,
odolonl wga, oK1 . 5eis yilw o,bgs VPA- g
| EP VLY CT PUXY) JSY sowe| SURTWage- T R T) IR
Ve Jbome YO UL s g 0 005110 ¢y grmailinmges
Vo Sow a4 bl o adlsl ledly 4 SDS s,
Aol 50g5381 L .asals ools (1,3 #-°C glos ;o adds
bglsee al)lay gl cpl a4 Voo O quwliy ol
ools )18 7 9,0 Sl o Do Ay L g IS
FC jo i SO Soe 4 50 0)lge (F o yo) NS
Sde 4 Sei ke Jee o] JLis 4 .(aiak sols )3
29y )8 28,5 sl F°C 0 VPAL - g y0 aids VD
Sl ol pe oY lade o sl o dgd
ol pzepe 5lila g PH O/ Yee ¥ o
byl olfas 5 009331 alg) yo 4 3500 Jsilig !
oaly 18 cels SO oo 4 =Y+ 7C loo o lealg) o
S aiBs Vo Soe a bayd ] 5l e i
9 A, 90 gy B N el il VPAL-Q
Ao 50 b gl wopdA 3 JoilbTh Com,
Sl e See ¥ bags oo gl el Sloh! (ol
lod )3 9 08 Ggmibiwsn (g ) il Slaie

ST ARVE SR S O

JoS slslsd el
Slobl dges OV 5l oS liled esls slp
5 Solad gudglSs (b S5l 5l end gl el
Jsams CDNA (HyperScript™) cols cuS
o> b caSTly jo (agim 5,5 GeneAll s
Vo dged o slp il eolatel s S Ve ol
Ol s Ses 5o 089,50 IV Jolowe 5l g S
sloh! ) yde e ¥ L (Random Hexamer) 35l
a0 PO slod ;o g bl (0,579,500 ¥ Jolas) S
Coled o g b ools 8 dado il Dok Ay wgaada
CDNA ) ol oS 5l il S 0 500
Wlol logss,See 5l plaS,a 4 (HyperScript™

oz e slgeany Fr @lild (Ghagh
b gl el boes ()15 595l Blolis 51 g 59925
orenis (B,b sl JoSlge sla s, 5l esliial
sla gl ;o Sl suiiSesgl slagng plojen
sl Je¥se slagls, @5 B4 5 balke
Ngy @ pyliieds eaiiSesgl sladale olulis
5 P95 S Sy on ezed g asiS
2oy ol glale s glabls)l
Algiee ead Gl glaghr Ko b oawli
aibie ol ot Glogmsns Glr 25N Ol

sl

b 9 9 3Mg0

&)10 pdiges
slanees bl gy ol slaglnst (&5
» aglble 5 s e, Gl ol ol
5 Sl es s 003 VYA0 5 VYA el sla s
6lmu’5.>5ﬂ O S Sie glaaslis soalie a4 azgi b
Sl 5 605 S S8 s Jold owns
5 ol a4 il (Sazg (69, S5, Sy
@ by sadihog glaalis Koo 5 (Fojecdl,
255l a0 (55, Leansss o SRR
Wged VA wlis e LS (S Geizen
Olasin b 6,9l8,5 ale g S Jls s2LS
cosdodnlive slaailis aile cads (,910,5 sladiges
33 150 ladiges g cuilooly (59105 b g Joe
Jite it oy sl Kbl & & o,

&lohT &l s
L S 2l oS s Ve g0 51 1)1 gl
Lges OV 51 (1993) Rowhani et al. g, b «gusg]
esns darie balis cdes jsbay oS (S
Al el alad gy gladiged 5l (F g axzils
g arg b @lol] gl gl baiges ol
5 aiges y500,5 Joe wilis sl plal wailis
byl jshiie cped 4y oy alis (a0 sloaiges
2179 ) glpewl b pdde Vs bedl


www.sid.ir

w3l 922998 i me 99229 LU (550 (lulid 1] Kan 5 (g0l Ve

Jegm S 0 lawgi g bl slaailis g4 g aslos
Bad 2L e g gile Il o5 0,5 (Bioneer)
L Hlowe O¥gaxe 3l cdnlcwsdy sla Jlgs
(NCBI) (5 Sk ;5 ssrse sl lys 5 ledLl
69l s glaosls ¢ s o dslie (¥ Jguz)
el e sudelSe ooy L oead b Jlg
929 O 4 by slaalaz L (¥ J502) g s
L w0 35290 NCBI Sledbl oSGl jo i 5l as
ClustalW &g, 9 MEGAG li8le s 5l oolazul
ey Sln Saleyd g wad aluiz (5ilucis on
999 oz slael 4 bgye Jl)ls o ye
S5 eolazwl

Pl

Slac ;30 sovalice
Ol ilize gble glaglnst 51 ol b
=i dbe sl g Qb Gl sladad jo ol
G310, Sy Wigal VA goazmays VTAF-1TAD
sy S sloailis gl ladigas il s
Sz Sy 0598 sleas) (Saljge wile
(SHlg SRS, w0 Sp5, Sr SSLnS
Gl g 55 ogume Sl 5 a8 S 50,50
() JS) wisg

L oso)lse )0 (owgny slaalis baplust ;s
6 odrg b og sanlils LBlaad b o5 mad
bl calies (glogtwSt 5l ool Jocas slaass;b
borye swsns Al Gladiges (ntie (bx;
oo 315l o loalts el 5 axsls sl lim e 4
JB b bl s ol BT L g Ll Lol 5
Jsb jo alize sleailis 0gzg (pl b ogs cvnline
LBl S92y alide SWEL ;5 b, Jab

Syesly Gloyuaniy sy 5l Jol> s
L diged OV )l cw o plxil 9 CDNA ol mls
GFLV ArMV  olazs! o 55kl 51 solacul
leaskhd (yiigdl) iS5 51 Sl TORSV 4 GDeV

03051 50 B wsng 5l plaS e 0550 5o Ll 550
)I OQLD.H..:‘ Lv )]‘5»;‘5) C.>Lu (Y J&w) .)9." )]‘5...:‘5:

ASTEC, ) IS Luge 5 olfiss )0 loguis Sae ¢ o
colo &by, wad esls I3 (PC 320, Taiwan
e 4 D'C oo B,z 5 Lol LoSs Iolego
w3l g JoSe lplse cole lp cel S
@ A0°C los jo a2 Su g sSe ,I0 pasees
Lzl mesl ool 008 Jebyed (sl akds iy s
GadglSs i ST 51 eolanul (38l s
e s (JoSe lss cale sl (ol
cilo gl 50 obaisl gl 55T 51 o 55T ol

A oolaiwl (69)lse o JaSo (sllg0

3l poudy (glo yuamiy ST
Slo iy iSlgoadbaisle GCDNA 4 a>45 L
sobas [sla Sl Gl el e Ll
09229 JE) 59922998 iz 4 Blate (slogg g
w929 «(Sokhandan et al., 2011) g0 Syl Sy
I 5092099 555! (SSbds w99 o] Sealige
il Bogs sas slb) (SersT (sl
Fds S VYO ol o> o (Primer premier 6)
Amplicon, ) S s yidg S FIVO Juli
5 e glo, S5kl 5l xds e +/VO (UK
L OV Jso2) bogugng 5l plas,e polaidl usSae
oS slolss s S VoiJge s Ve cilale
Lol o plol o3igs ol ids S YIVO 5 o5J]
2 adgl glecd july dl>ye S O jg0ns )T‘_;w‘;,,
sl Yo silecad s @ids ¥ gl AF°C sles
00°C (GFLV) FA'C ;s asl ¥0 Jlasl AF°C s
s (TORSV) 0:°C 4 (GDeV) £-°C (ArMV)
o (45,2) S YO (gl YY'C o il FO Loy
YY°C j0 aado Ve o 4 gl by als o SO
Sledeliimsd s cwyp jsliieds ol el
3 eads s0y518 1ds e ¥ w1 ST
Ao o) 5T 5 ) Llmn oS1y o

A 5,585,550 TBE 1X

S39Ld CS 30 iy 9 3 i DY gazo JIgi (et
alax 51 (S 5l $lopa; (iiSTy Y gaxe
ldl i Cuxdae cwspg £98 o p (V) Jga2)


www.sid.ir

V¥ VYAV Ll g 5les o) 6,Less (FQ 6,50 )l (Ko 5alS ils

Cons & dged Ko )] Salige wgpg @
Gl Al ugpg 4 diged g0 5 oSl Sy (JSha
9 4 digel oz Geizen oy o3yl (KjbaxsS
Oloyen (Sogll a5 wisls las Sogll plojen g
99 3 o)l Slige o909 9 90 S0l Sy g
SOz sl sl g 5l (A Gug g 5 Aged
Olojen  (Sogll 50 diged g .l cdnlice diged g0 4o
Sl Sy Gugng w3l (qwyp S)50 gy A
il oI wgpg g el Salige wang oo

(¥ Jgo) aidls (S5 a5

RS A e epg 2 eolal Sk i
TVOIY) aiges 4 45 5b i VEe Job a4y oloaakad
Wgei 3,0 5k x> FAY AIMV (el (baiges 5|
35k Ci> 1010 GDEV (gl (asges 5 1VO/Y)
Q-+ g GFLV (gl (diges 31 7Y /D) diges il
Slp (aises 51 7VF) diges catn jo 5L cax
(Y JS5) oi TORSV
S @ dged 00 w0l inle;l LS Lges OV
lodisal G o sl las (Sogll 0yhie gy

dged dus 98 (S0 S g g 4 diged oz 0sdoly

92958 iz 4 Blae Gloes g (B b0, sl edliid 850 sla Sl I ) g
Table 1. Sequence of primers that used to detect nepoviruse’s memebrs

Region Length Primer sequence Primer Virus Reference
Coat Protein 740 ﬁ:gggﬁg%%ﬁ%%ﬁgiﬁ%g%%%%G ',:rr-g;'l; ArMV This Research
Coat Protein 500 gBZ&E %%ﬁ%%%éi%&ecﬁéégéﬁ¥g g Bg\\;g GDeV This Research
oo s GIVEACSCICOAITACIOOUCIECHS OV oy man
Polyprotein 500 %Eggg ig?géﬁggggfg%%é%ﬁ :rrggg\\;g ToRSV This Research
Coat Protein 865 GVA-HSS7-F GACAAATGGCTCACTACG GVA-HSS7 GVA This Research

GVA-C7273-R CATCGTCTGAGGTTTCTACTAT

GVA-C7273
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Figure 1. Viral-like symptoms in grapevine samples concerning detected virus. A) Chlorotic spots in infected by
Tomato ring spot virus; B) Vein clearing in infected by Grapevine fan leaf virus; C and D) Leaf deformation and
reduced size in infected by Arabis mosaic virus; E) Yellowing and leaf deformation in mixed infection by Arabis

mosaic virus and Grapevine deformation virus; F and G) Vein clearing and leaf deformation in infected by Grapevine
deformation virus; H) Mix infection by GFLV and ArMV.
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Figure 2. Phylogenetic analysis of GFLV, ToRSV, GDeV and ArMV based on nucleotide sequences of complete or
partial coat protein gene by Neighbour-Joining methods in MEGAG software with 1000 bootstrap replicates. The new
Iranian isolates showed by different symbols.
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Table 2. Virus infection in different samples and mix infections

Sample ToRSV RgbZ%R CFLV AV Sequenced Mix Infection Symptoms Region
B2 + + ToRSV, GDeV RS, LD, Y Zanjan
B6 + + + ToRSV, GDeV, ArMV Y, LD Abhar
BN 1 + VvC Zanjan
BP 5 + VvC Gheydar
BZ 3 + * VvC Gheydar
Bz 4 + * VvC Zanjan
Gr 17 + * CCh, Y Soltaniyeh
Gr 10 + + * GDeV + ArMV LD, Zanjan
Gr 204 + * MCCh Abhar
Gr 220 + + + ToRSV, GDeV, ArMV LD, CCh, Y Tarom
Gr 222 + ToRSV Y, RS Mahneshan
Gr 226 + Ab-bar
Gr 233 + + * ToRSV + GDeV LD, Y Abhar
Gr 235 + LD Khoramdareh
Gr 236 + * MLD Soltaniyeh
Gr5 + + ToRSV+ GDeV Y, CCh, LD Zanjan
Gr100s + * Abhar
Gr243s + + GFLV+ArMV VC, YV Mahneshan
Na 11 + + Gheydar
P24 + + GFLV+ArMV VC Zanjan

P 25 + + ArMV+ GDeV LD Zanjan

RS; Ring Spot, LD: Leaf deformation, Y: Yellowing, VC: Vein Clearing, CCh: Color Changing, MCCh: Mild Color Changing, MLD: Mild Leaf
Deformation.
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Table 3. The properties of different isolates used for phylogenetic analysis (new isolates in this research showd as Bold)

Strains Host Origin GenBank Acc. No. Virus
- Butterbur Japan AB279739 ArMV

- narcissus Japan AB279740 ArMV
ArMV-MD Vinca major USA EU433920 ArMV
Lv Ligustrum vulgare Germany EU617327 ArMV

ba winter barley Switzerland GQ369530 ArMV
Chenopodium quinoa Germany KC138733 ArMV

Nar-5067-1 narcissus Netherlands KJ481199 ArMV
ArMV-Lt1 Crocus sp. Lithuania KP027436 ArMV
p2-U - France X81814 ArMV
P2-L France X81815 ArMV

- Turkey AY233975 GDeV

- Italy AY291208 GDeV

- Italy NC017938 GDeV
Ad6b France AY370997 GFLV
34d - France AY371027 GFLV
MK-14 Grapevine Iran FJ513383 GFLV
S-4-2-2 Grapevine Iran FJ513385 GFLV
S-1 Rubus idaeus USA EF370403 ToRSV
Myro_CL Plum Chile KR911673 ToRSV
Rasp_CL raspberry Iran KR911674 ToRSV
Grl0 Grapevine Iran (Zanjan) MG977028 ArMV
Gr100s Grapevine Iran (Abhar) MG977019 ArMV
Gr236 Grapevine Iran (Soltaniyeh) MG977020 ArMV
Gr233 Grapevine Iran (Abhar) MG977021 GDeV
BZ3 Grapevine Iran (Gheydar) MG977022 GFLV
Bz4 Grapevine Iran (Zanjan) MG977023 GFLV
Grl7 Grapevine Iran (Tarom) MG977024 ToRSV
Gr204 Grapevine Iran (Abhar) MG977025 ToRSV
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Figure 3. Electrophoresis of RT-PCR product in 1% agarose gel
A) M: DNA lambda marker, 1, 2;-3: amplified DNA by specific primers corresponding to partial coat protein of
ArMV; B) M: DNA 100bp Ladder Plus, 1, 2, 3, 4: amplified DNA by specific primers corresponding to coat protein
of GFLV; C) M: DNA 100bp Ladder Plus, 1, 2, 3, 4: amplified DNA by specific primers corresponding to partial
coat protein of ToRSV; D) M: DNA 100bp Ladder Plus, 1, 2, 3, 4: amplified DNA by specific primers corresponding
to partial coat protein of GDeV.
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