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5- open reading frame
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FUM3 GU374126 zucchini squash shirvan 760
FUM4 GU388311 melon Torghabe-shandiz 822
WMV D13913 melon USA 3308
WMV (Comp) AB369278 melon South Korea 10037
WMV/(CP-UTR) D00535 Melon Australia 1157
WMV-Fr NC_006262 Watermelon France 10035
WMV-ch99/69(Nib-CP-UTR) EF127832 melon China 1154
WMV-CHN(comp) DQ399708 Watermelon China 10037
WMV (comp) AY995215 Watermelon NewZealand 10037
WMV -Pak(comp) AB218280 C.melo var. flexuosus Pakistan 10039
WMV (NIb-CP) AB353119 Pumpkin Japan 1167
WMV-HLJ(cp) AY464948 Snake gourd China 852
WMV Pak(Nib-CP-UTR) AB127934 Snake gourd Pakistan 2045
WMV SG99.3(cp) AJ579524 C.melo Spain 873
WMVMAD95.6(CP) AJ579509 C.melo Spain 873
WMV (CP) AJ579493 Cmelo Spain 873
WMV (CP) AJ579491 C.melo Spain 873
WMV (CP) AJ579493 C.melo Spain 873
WMV (CP) AJ579486 C.melo Spain 873
WMV (Nib-CP) AF551334 C.melo Spain 1602
WMVHabenaria (Nib-CP) AB001994 C.melo Japan 1180
WMV (CP) AF322376 C.melo Israel 843
WMV Tonga(Nib-CP) L.22907 C.melo 1656
KER.JI.1(CP) EU667627 Citrullus colocynthis kerman-Jiroft 822
KER.KE.1(cp) EU667644 Cucumis melo L. Kerman-Kerman 822
YAZ.SH.1(cp) EU667635 C.melo L. Yazd-Sadogh 822
Yaz.MO.1(cp) EU667638 Cucumis sativus Yazd-Mohsenabad 822
Yaz.MO.2(cp) EU667630 Cucurbita pepo Yazd-Mohsenabad 822
Yaz. TA:1(cp) EU667632 Cucurbita pepo Yazd-Taft 822
ESF.ES.1(cp) EU667637 C. moschata Esfahan-esfahanak 822
ESF.ES.2(cp) EU667640 C.melo L. Esfahan-esfahanak 822
ESF.ES.3(cp) EU667633 Cucumis sativus Esfahan-esfahanak 822
ESF.GA.1(cp) EU667641 Cucumis sativus Esfahan-Gaz 822
ESF.GA.2(cp) EU667634 Cucurbita maxima Esfahan-Gaz 822
ESF.GA.3(cp) EU667643 Cucumis sativus Esfahan-Gaz 822
URO.NA.1(cp) EU667629 C. maxima Uromiae-Naghadae 822
URO.0S.1(cp) EU667631 C.melo L. Uromiae-Oshnavia 822
Bandar-Torkaman 129(cp) GQ421156 Watermelon BandarTorkaman 958
Gonbad 68 (cp) GQ421157 Watermelon Gonbad- Gorgan 958
Mashhad(cp) GQ421158 Summer squash Mashhad 963
Gorgan 132(cp) GQ421159 winter squash Gorgan- Gorgan 958
Kordkuy 127(cp) GQ421160 Summer squash Kordkuy 958
Shiraz (cp) GQ421161 Summer squash Shiraz 962




Wlazr 90 WIe oy y 9 (G glS g8 B i

KRS

QY99

iy

] Al IrY Wi Al T Al AV R Ei Al L A4 Al Afde Al Ay Al Al Adb w Ndb Adh Al 34
Vv, * ¥iTy Wik AL A L\ i, Gk Wi e Wik Tk AV Ak Alvh WAk A WA AV W 9N WA A Ad
Al LIEAY * AT Al 1T A A AT 4% Alde I WiTe WiTe ¥iTe Vi Al it ¥iTe Al A Als Al Widd AL
Wil ENY Al * Ao Ay e i, Gk Ak Al ke ke Wik QN Tk A ANy Ky A N A A Vikd [

e AL A\ A4 * Al YA 4/ Ajse LiEY A Al VA VA A ke A [T\S Lk TN AT LT LIS Vikg 4
Y Ak LYY QAL Alds * oA ¥iTs QN Wb LIPS Vi N /7Y A i LA LAY A LY Al Qide LAY AjAd 1)
E\Y FIEAY Aldy 4% T ¥ * LA WA 4 Al A1 Y WA A AN WA Alwh AV AN Y AT AV Al Al ¥i
LAY A Ve Al ¥ive b AR * Al Vi WAL Al A Nde e ke Ay LAY Mg Like iy Like Wik Wikg AL
4% Alsh b kb Al iy T Aldh * AR Y M N LIS s LAY WA AV 17N WA Ay QN WA Wikd LA
EYY FAN PN Firs ak Widh Une 4/4% (1Y . e g e Vike P B4 A ViR AR APV VIV ik A FUCEN 1
Ay Wik ik Ll T ¥idh S Al Ty e * LAY Wk Ay AV Ve Aleh Al Ve Al Aive AV Al Aled 34
FYAN A ENY Al4b Al (YA fTne Ald Ald DA% Wi * Al A A4 Tk A UAY Al VA A Al [\ Avd AL
Vi Y Y Ab Wk LA Al Wk Aab /A 44 1A ® /7Y A /TN WAy QAL LYY WiAs DA QiMe WiAL Aled AL
WA Ald Aldh WY Aldh W AV A @ LAY 4T (1Y (T * ANy Ay AV AV Ay 4w Al AYe AV Apvd W
Al ALy Aiv AlAY /A% Mo 4fA% Al b Al Vide LAY WAL AN * WA Alkh A LAY AV TolA 4% Al Avs L
FUAN Ve Ay 4/4% 4]4% i Aldb FUS T, Afa% b Vs Ajde Afdh Aldh * WAk A, WAk A Afve QN WA Afvd *
44 ALk A Ao *b AlNe WA *b Wil Ui 4T A4 Ak ARe ARy Al . 4% Ve Al Ve E) L APvs ¥
EY A4k N WA ik Y AVe ¥idw T RN E Ajsh i 4V o ik AV * WAy A APy Al 4l Avs A
Wb WAy T 4% U ¥iah T ¥iTh ke Ald% T EisY Al Ay Wik s Aldh Ny * Al AV APy APy Lir L
A% A Wik AlN% Al LY Ve A Al ) AT 44 e e ETAN A E1AY WY Tde . 4% A Al Afvd ¢
Al EIEYY 4% L LiE VT 1Y LiEa Wi Ei L1 EIEYY Ald% Al AT ViAs Ei W% WAL Vi * A AV A4 3
ENY EiNS P\ WAL ik WAb AV Vi Ald A AT i i AV Y 4[4k e ¥y A4k WA 4T . 4/ Apvs A
Ak EIEYY QA AlAY Vi N e Alds Wi Ae LYY A A e AN 44 LAY i RIS 4iNe AT e * Avd A
Ak Alwh Ak YA APEA AVA ¥IVA Ueh A AN A B WAA APVA £IVA VivA WIVA A AW LIYA Ak SVA YA @ \
wHUOL  §9/66MD VS ENRNSNY  puBzMaN  LSeAVIN I'S6HVE  FE6DS .2—?‘““.__ [PuIs] |_.“—.”_L_$ ELIEUARE Feas  uedion  pequsep .>7—~.,N5 PAMYHAM  1'S3°453 _,O—“.NQ} IFYN'OHN PYHHOH W04 £WNd - ANS

b g <l omie E e (e G € R € oo 57 (e o5 € REC) RO H 7 € ey o6l e Al ©F 7 e

WWW.SID.ir



¥ b Fojloud FOM ((5)y9lins pobuo g pale) (LS cblis 4y i FVY

63 ESF.ES.3
—: ESF.ES.2
ESF.ZA.1
76 L ESFzAS3
ESF.GA2
ESF.ES.1
ESF.ZA.2
URO.NA.1
URO.0S.1
ESF.GA.1
69 Mashhad
L

FUM3

64

72

,7 YAZ.SH.1
76 |_: ESF.GA.3
98 63 KER.KE.1
Australian
Gonbad

Kordkuy

B-Torkama

55

58

Gorgan
M116
BAD95.3
MUR95.1
ZAR95.1
MAD95.7

Israel -

100 ———— WMV-PK [ ¥
L wWMv-Pag

% YAZMO.1
483'£ .
HOR.HA.1

61 KERJLT |y

Newzland
USA
SG99.4

90

51

83

Tonga

,7 Shiraz
100 |—': Habenaria(japani| ¥
100 S96-6(japan)
FMFOO-LL1(France] &
65 South Korea
—: WMV-GN(poland)
94— china

Ch99/69(china)
SMV

Y,
5 000t b by 050 03 31 5SS VY o (55l cisspod 5IWMV aplis €1 5538553 801,53 5l ) bl 1,5, Y IS
& (Seiehd bulgy dilxe (gly0 41,55 Yo o+ wlwl s bootstrap ylade g siwd bootstrap we y» 55U L slas! Neighbor-joining (wig,
SMV .ilou 05 jwid (4] 51 jioS ol b (gbdduiu y o Cowl ouwd 0315 Wi 2 yS 95 Moy 0+ 51 yiuiuw DOOLStrap walie .l &id, I8
ol bud d38,5 13 45 09,5 (9. guas (49 4 (Soybean mosaic virus)

4S (V) conl 4l opl @ bgspe 07 SSL 3 0sd b slachals Bly 3l ool oy e e | B d i oS e
o3 lésw! )JLT 9 whu ‘51)4 CP u) L5lm_é>|)3 )‘| 5 e Og.] 5 9 Lmd\_;,ldq O &.w»ld Ja_g|5) Oy pd Cl u) dJ_J}f.lfy
slaale candib jshaie & s opl )0 (IS jebds .awl ond 50U1 ;5 CP-UTR 8 aesb j9n dia jogyg g sladigw



IO o vgng waz wluzr 90 @ (o) 9 (S oS g5 B s

ool il ) (350 ad b ailie) FUMA glis &SJls
Mashhad «las L1y (1m0 A8/ cals opiin g0,
o1 G315 (1) ohlSen 5 aons b L o5 (55 ol 3)
O O)lgo 5381 55 a S Conl Clas pl 0aGS WL ol Cpl )ls g
Lodslia (oldle CuBye 5 a5slSs alis g JIj)ls plS5)0
Fei ol gl oldlie Alols arpn 5 )l 3529 (Slsen
A5 anlgs oamlie o bl S5l pl 59,005 45 alold ol il

GialS 3 ol b 0e WMV gy ool el
i 0l n 45l ) )3 593 Y guams kS g S
S les Jos g5sliS Y gamo plo ly (Sogl (g s
i Sl sl (g5als Bpmn y oS ) S Sl o oo
a8 Al e olis ug g o= A LS slaasBS Sl ool
Ol g aa Ojlus 5y 3 o adlate )l laaldS
polie P3| (5 5)LS a5 (o) Sldes Cole) distud (g9
5 5l &Sl o 4 lid g g (5)lon cnl S oy (3 50
Slalllas plogl (gl adlb oo M)l (laoms s j g (3Ll
OlgS plals ) Conglin (SS95e (lwlid dinej )3 i3S
2y S lgin Saljse oy Gadigw S8 cw)p
anlgs LiSal, polio pl5)|

oy bbale 55 Jy 5 Jose «Glgrw (Glom Slogar
ekl )y eds 5 laise WMV (g9 VL (S5 g9 &
bwgy 0l iyl3 5 poMe U deyie 40 ond odnlive poMe 350
ol e 251 et 5 Cadls i (12) et 5 (gnd
DS Mo b aliie A5 )3 S 90 S (alS (g9 1 0B
Sy ol b plu 5l weyg opl calisee sladslis 5l onds
Salite lapliee g Gl 93 51 )sSho i 53 Subonl |l
Sl Some ol 5l 00l (g5y glisie pide g, Llords lis
U9y L 0ad oy pl S0 Cal a9 (Sofsden g9
aS b i gaseilSy Jlg elsl » 9 Neighbor-joining
aSbeygls g Loyl lacrhia Sl (rwg il s (it b ) 095
9 05 Sk ead el Sl gladle il g culad sy )
5,5 )5 09,5 ol 5 FUMA 4 FUM3 claslis pwizan
U099 ) 09,5 s alis plo b FUM4 s FUM3 (ladlis
W G 5 SS9 a3 103 A% 5 AV (g algiin Sl
2 Cpiored Ayl Eaplie glaieliwl pdaw > o> Ver g
ol st 4> 93 (pl sl oy Iy bl 2 0 ) 159,00
o yylS (V) oy Ked § (ownd lawgs o5 Mashhad 4l L
ol el I FUMS aolas olass 51,8 04,5 <SG )3 39
Syl ESF.ES.1 alis L 1) (10 ANF) canlis oy Jlous

&lbo

1- Clark M.F., and Adams A.N. 1977..Characteristics of the micro plate method of enzyme-linked
immunosorbent assay for the detection of plant viruses. Journal of General Virology 34: 475-483.

2- Deshiez C., and Lecoq H. 2004. The nucleotide sequence of Watermelon mosaic virus (WMV,
Potyvirus) reveals interspecific recombination between two related potyviruses in the 50 part of the
genome. Arch Virol 149: 1619-1632

3- Deshiez C., and Lecoq H./2008. Evidence for multiple intraspecific recombinants in natural populations
of Watermelon mosaicvirus (WMV, Potyvirus). Virology 153: 1749-1754.

4- Frenkel M.J., Ward C.W., Shukla D.D., 1989. The use of 30 non-coding nucleotide sequences in the
taxonomy of potyviruses: application to Watermelon mosaic virus 2 and Soybean mosaic virus-N. J.
Gen. Virol. 70: 2775-2783

5- Gara I.W., KondoH., Maeda T., Inouye N., Tamada T. 1997. Stunt disease of Habenaria radiata caused
by a strain of Watermelon mosaic virus. Ann. Phytopathl. Soc. Jpn 63: 113-117

6- Gray D.F., and Taylor S.C., 1998.Plant virology protocols. Humana press Inc. P:151-154

7- Grisoni M., Davidson F., Hyrondelle C., Caruana M-L., Pearson M. 2004. Nature, incidence, and
symptomatology of viruses infecting Vanilla tahitensis in French Polynesia. Plant Dis. 88: 119-124

8- Inouye T. 1964. A virus disease of pea caused by Watermelon mosaic virus. Berlin Ohara Inst.
Landwirtsch Biol. 12: 133-143

9- Laemmli U.K. 1970. Cleavage of structural ptoteins during the assembly of the head of bactriophage.
Nature 227:680-689

10- Lecog H. 1992. Les virus des cultures de melon et de courgette de plein champ (1). PHM. Rev.
Horticole. 324:15-25

11- Moreno |.M., Malipica J.M, Diaz- Pendon J.A., Moriones E., Fraile A., and Gracia-

Arenal F.
2004.Varibility and genetic structure of the population of Watermelon mosaic virus infecting melon in
Spain. virology 318:451-460



¥ b Fojloud FOMS ((5))9lins pobuo g pale) (LS cblis &y i VP

12- Purcifull D.E., Hiebert E., Edwardson J. 1984. Watermelon mosaic virus 2. Description of Plant Viruses
CMI/AAB 293

13- Sidek Z. 1999. Viruses of cucurbits: The strategies. Sustainable crop protection practices in the next
Millennium: MCB-MAPPS Plant protection conference 99 proceeding. p.68-71

14- Schroeder WT., Provvidenti R. 1971. A common gene for resistance to Bean yellow mosaic virus and
Watermelon mosaic virus 2 in Pisum sativum. Phytopathology 61: 846-848

15- Shabanian M., Masomi H., Hoseinipour A., Heidarnejad J., and Azami Z. 2007. ldentification and
distribution of cucumber-infecting viruses in the jiroft greenhouses and partial characterization of
Zucchini yellow mosaic virus collected from this region. J. sci. and Technol. of Agric and Natur. Resour.
11: 393 - 406.

16- Sharifi M., Massumi H., Heydarnejad J., Hosseini pour A., Shaabanian M., and Rahimian H. 2008.
Analysis of the biological and molecular variability of Watermelon mosaic virus isolates from Iran.
Virus genes 37: 304-313.

17- Sherf A.F., and Macnab A. A. 1986. Vegetable Disease and Their Control. John Wiley and Sons, New
York.

18- Shukla D.D., Ward C.W., Brunt A.A. 1994. The potyviridae. CAB International, Walling ford, UK

19- Shoeibi S., Masumi M., Nasrollahnezhad S., Heydari S., Izadpanah K., and Ahmadikhah A., 2009.
Sequencing of Six Iranian Isolates of Watermelon Mosaic virusand phylogenetic comparation of
Iranian isolates with other isolates of the word. Iran. J. Plant Path. 45; 39-42

20-Wang Y.Y., Beck D.L., Gardner R.C., Pearson M.N. 1993. Nucleotide sequence, serology and
symptomatology suggest that vanilla necrosis potyvirus is a strain-of Watermelon mosaic virus Il. Arch
Virol 129: 93-103

21-Yu M.H., Frenkel M.J, Ward C.W., Shukla D.D., Strike P.M., and Ward C.W. 1989. Coat pritein of
potyviruses, 6. Amino acid sequences suggest Watermelon mosaic virus 2 and Soybean mosaic virus —N
are strains of the same potyvirus. Archives of Virology 105, 55-64

22- Zitter T.A., Hopkins D.L., and Thomas C.E. 1996. Compendium of cucurbit diseases. American
phytopathological society, st. paul, mn.



