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Tomato Mosaic Virus Occurrence Infecting Cucurbits In Some Provinces of Iran
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Fig. 1: symptoms of Tomato mosaic virus on the leaves of cucurbits.
a: common mosaic symptoms in a ToMV infected cucumber leaves. b: interveinal chlorosis and vein necrosis and
common mosaic symptoms in a ToMV infected squash leaves. c¢: mosaic and deformation and leaf curling symptoms in
a ToMV infected watermelon leaves
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Table 1: primer names and Sequences and their relative position in the genome

S5ET b Sequence  JIg o iS5 > lgs Caradye ond iS5 adlate
Primer name - Genomic location Region amplified
Tob-Uni 1 ATT TAA GTG GAS GGA AAA VCA CT 6283 to 6260 Cp
Tob-Uni 2 GTY GTT GAT GAG TTC RTG GA 5479 to 5498 CP
ToMV gpec CGG AAG GCC TAA ACC AAA AAG 5618 to 5597 CP

o s Gl pl blie (B 5ot (65l dez (swgpg pBdle S0 LSS (59, 2 (S5 Baz 9T Silige wgpg 939 Y Jgoo
Table 2: occurrence of Tomato mosaic virus on cucurbit plants with virus like symptoms collected from regions of Iran
ND: Not determined

- . Wgad olaws
Agad olows : :
(o) QL:-‘-J fU ) °‘>9ﬂ c.)}” Ages Slows [ el 6)5|¢_o.? Agos Slows
Province (Region) O (s Infected Infected samples/Collected samples
Total samples
samples
pres FH{PRVEY 938
Cucumber Watermelon Cucurbit
(a2150) 3,0l 3]
East Azarbaijan (Maragheh) 44 7 3.40 ND 4.4
(15.9 %)
(409, 2580 m,3]
West Azarbaijan (Urmia) A A 0.40 9.34 0.7
(11.1%)
(9 Olrs
Tehran (Varamin) 61 7 0.19 ND 7.42
(11.4 %)
(el plazrgl g lmnns
Sistan and Baluchestan (Zahedan) 5 5 5.5 ND ND
(100 %)
(0l29)) OB 502
Hormozgan (Roudan) 17 1 1.9 0.8 ND
(5.8 %)
Slisen s 05 Fogl ao
208 29 7.96 % 2142 % 20.75 %

Total infection in each host
(13.9 %)
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Table 3: symptoms on inoculated leaves induced by ToMV isolates

(4\5; ‘oa|93l>') Soe oL:f pj)l.c |).:J| uﬁ‘)] Azl
Indicator plant (Family, Species Symptoms ELISA test result
p Y, Sp: ymp
4ubY g Solanaceae
Ogols o8 5395 Nicotiana tabacum cv. Samsun nn SM +
Loz ng o8, 9595 Nicotiana tabacum cv. Virginia NL, VC +
b <aly o3, 5395 Nicotiana tabacum cv. White-burley NL, M +
Sy 03, (9595 Nicotiana rustica NL +
s 34> ¢S Lycopersicun esculentum M, Cur +
4wl d4s 925 Chenopodiaceae
o5 aalw Chenopodium quinoa CL +
oYeiy Fabaceae
bt Loyl Vigna unguiculata SL, - +

SM «(Slj50 M (09 S5, VC S5y, NIV sl aSINL o5 éw Cur « g, IS I sasd CL
3 g 5 ke G SL St SSlj00

CL: chlorotic local lesion, Cur: leaf curling, NL: necrotic local lesion, VC: vein clearing, M: mosaic, SM: systemic
mosaic, SL: symptomless and -: no infection

ool o3 ale Some GlalS )5 (K jBazsS Silige g ng 4 (Fogll @Dle ¥ S8
5 SS9, sasd g by, S5, WD (¢, d Nicotiana tabacum cv. Samsun nn  SBgd slaS 5 0 SSljse o5Me (a, b

(f N. tabacum cv. White burley B3 oS v 59, p 53,50 xdge saS (e N. tabacum cv. Virginia SBgd s

35985 (o290 soaS) (h (34295 olS ;3 (63,5 «SSljge @D (g N rustica JBogs S 53, » 59,5 (ro90 SlaaS)
Chenopodium quinoa 3 ,;
Fig. 2: symptoms of Tomato mosaic virus on the leaves of different indicator plants.
a, b) mosaic symptoms in Nicotiana tabacum cv. Samsun nn upper leaves, ¢, d) vein clearing and necrotic local lesion
symptoms in N. tabacum cv. Virginia upper leaves, e) necrotic local lesion symptoms in N. tabacum cv. White burley

upper leaves, f) necrotic local lesion symptoms in N. rustica upper leaves, g) chlorotic and mosaic symptoms in
Lycopersicun esculentum, h) chlorotic local lesion in Chenopodium quinoa leaves
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Fig. 3: a) 1% agarose gel electrophoresis analysis of RT-PCR products obtained with amplification with the primer pair
Tob-Uni 1/ Tob-Uni 2. M, 100 bp DNA ladder. 1: watermelon sample from orumia, 2: cucumber sample from

maragheh. b) 1% agarose gel electrophoresis analysis of RT-PCR products with Tob-Uni 1 / TOMV g, . 1: cucumber
sample from roodan. M, 100 bp DNA ladder, H, negative control (healthy plant). B, blank (distilled water)

Tobacco (TMV) Lugps (mzred dil odl ;9iS ¢£)l50
abdS jo gl a8 Je Sl ave 5l mosaic virus
Ol G B LOYAY (e g (6 i o) 950 0as b,
390 00 ()55 L aile Sl o 5l s TOMV uass
Sl 15l (3gy asi 5 0gamms s slaaigad o (Sogll
L ogr 00,508 Slil 1) asecs cpl (JoSdg0 Sliole;l § 090 00
(9,945 alex 3l Sbow w1 TOMV alindS )0 5929 (pl
bs (eSen O) 9 3 ond ilulax az g leesk
Sl g leis) D90 00 LS”?" O ol b, salos
HQ593624- HQ593625- HQ593626- HQ593627
b oo pogalish (oS 9 20 1) 095 (sl o slaglisee
@l el oby Sl Gl 0 Slree 5 S om0
adbhie cpaiz jo | 4lEgaS TOMV oS ols lis 3ados oy
b 3l el 00,8 00gll 1) S50 g stz 5 Jlads 51,58
Pepper mild mottle virus aoz;l b g ,950bs5 plw
5 Sabide) w8 LIS plely sl Jals g, 5l (Sl

AD

oS Shls aBlior (g rggeliss iz gae a5 TOMV
5 NAaxsS aexi) SVsame gl 5 00 Sl
Soler et al., ) ;)|,Ke g Jouw &S oo oogll |, Solanaceae
OlaLS o 1) o g g 9abgs 42 Caaglie &5 () (paiz (2010
Tomita et ) )|,Ken 5 Lcogi ailoals Hlolis oS oo Uacl
ol SaisS yiny bapl adde coglie gl (og:
Sl iwl g 00,5 ol ac)ie 0 (G o_:‘)(_g)l.o.».:
b (] Sl 0395 praliibse ] J S lp (G pse
s>l sl b o ((shibashi er al., 2012) Ko 4
O 53 S J 50 g ny geby a5 ad esls plis
51 o &S Tobacco mild green mosaic virus (TMGMYV)
o dlbior Slmp )0 e SOl Glaeg ggebss
Ohes 5 o le oad (Db, )9aS sla,SaxgS
Az 0 a8 o)l vgzg oSl pl ¢ (Alishiri et al., 2011)

3lg Sy H9d Gayb 5l egiie slo g pagalss 3l Lo



Spbime 25 5 2o sl plyea 5 sladile
Y R e P L PP RE
Josds p3¥ 285 55 49l lagliee )0 bwgng cnl Hpa>
5 Bowsps JyS el o cwlie loylSaly syl
gl pll asyie 50 caslie (Shpe Wb 58 plasle JSU
TSWV 4 olisaS jym slacile Sooll 5 Sli,lS ez
2 sladile Sooll puizan § ZYMV s WMV-2 CMV
Massumi et al., ) ;),SKe2 5 opaee TMV 4 Sl jus
TOMV & Salo | @igas 3 5 (2007; 2009; 2011
Jlast ! 1 w)ls 842 (2013) o) Ken 3 (stasals/
Sinl pogdle g nggebys b 5 TOMV a5 5)ls 3529
@ heo 5L e a4 e ) 05 slaglie il
Sl L (9y0 50 sladile )0 il wisd s (S
Slr srte Olsiear 5 anled gise (Sogll obml 5 g5
ou] Jab b Jab o )3 Gugns (iS5 Gosns 9a>
ol Gl aals plg ST pegas al yo cnlply il
slahy) ST L plgs oo S9es polae 535 jsboas | Lagwg ng
SIS Ohld 5 ugns spam el salt sl JuS

ol o]

e oiiSodgll (S5 ydazsS Silige wayg E589
2 Bowgpggelsi (nl wed e (las &5 (WA (gp0niis,
Sl j9aS s it ol)5 slagliee )3 S I
oang o8S y end AIF laesngsebys 0o
S9s » & il oo Cucumber green mild mosaic virus
B TS P R PN PN E JT-J5 JiR Cpr o
5 Srde) Cwl oad (BIS plnl gl g (KRexeS
O Jlo aiz b oS caol Jbjo cpnl (WYY (g 000t
Sl JBlas b wsilas vg2s Sl e 5o s s 0
575 o0 Ol ol (S oss oy Wl Slss ol
Sl s Gt 53 9 )9aS 50 55 Ly pggabiys ple a5 o)l
00y lagl jph> 4 g jeie g wdl wdls o9y Sl Aro g
S8l ©y33 5l apug pggaliss a5l 4 azsi b g el
ol az g by Wiy ged o 5l Glal 4 5 03l 555 5 g0l
Slr b ol 5o Sl o g Slbmjn &5 45
5 Sbmjew S5 S)lpmen Grizmes g Wles o
5 FE5 o) Wb W wdlbee ml, 6l Sl o
b 055 plowl j9iS plad jo 5 malz )bl )b S 90
5 ot gl lialapline 1o s ny (ul G jpa>
PS5 Sbmsns plo s bougny cnl Cunde yol o muile
S ool 5l pesres oS Ll ) il oSl

sl

D9 a2zl cwndSl e YoV slrazas 4 ol adlas cqe

A?



