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Partial biological and molecular characterization of various
tospoviruses from Markazi province
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Abstract

Members of the genus Orthotospovirus cause serious diseases in a variety of economically important crops,
including ornamentals and vegetables, worldwide. To detect the orthotospoviruses infecting different crops
and ornamental plants in Markazi province, Iran, about 160 suspected samples with viral-like symptoms
were collected. Totally 106 of the specimens showed positive reaction in DAS-LEISA test using polyclonal
antibodies raised against N proteins of Tomato yellow ring virus (TYRV), Iris yellow spot virus (IYSV) and
Groundnut bud necrosis virus (GBNV). Sequence analysis of the obtained fragments from RT-PCR using
generic primers of Asian and Eurasian clades of tospoviruses and nucleocapsid gene specific primers
confirmed the occurrence of TYRV on alstroemeria, tobacco, tomato and nasturtium; IYSV on onion and
leek and Capsicum chlorosis virus (CaCV) on black-eyed susan (Rudbeckia sp.). Biological analysis of
selected isolates of orthotospoviruses on Nicotiana benthamiana, Capsicum annuum and Vigna unguiculata
showed that TYRV isolates were differentiated from each other. Phylogenetic analysis based on amino acid
sequences of nucleocapsid protein indicated that TYRV isolates belong to TYRV-t strain and IYSV isolates
belong to Eurasia-IYSV cluster. In addition, CaCV isolates were grouped into Watermelon silver mottle
virus (WSMoV) clade with close relationship with the United State CaCV isolate.
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Orthotospovirus
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Figure 1. Symptoms induced by different tospoviruses on crop and ornamental plants. (A), ellipsoid and
diamond spots on rudbeckia leaves caused by CaCV; (B), concentric ringspots on tobacco leaves caused by
TYRYV; (C), chlorotic and necrotic spots on tripaoelum caused by TYRV; (D), yellow ring spot on tomato fruit
cauced by TYRYV; (E), necrotic and (F) chlorotic eye-like spots on onion and leek leaves, respectively, caused by

IYSV.
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Table 2. Serological reaction of the field and ornamental plants samples collected from south of Markazi
privince to antibodies of tospoviruses from different serological groups by ELISA

City Plant Samples No. Antibody
TSWYV serogroup WsMoV serogroup IYSV serogroup
TSWV INSV GBNV IYSV TYRV
Mabhallat rudbeckia 26 - - 15 - -
onion 30 - - - 25 -
leek 7 - - - 7 -
alstroemeria 14 - - - - 10
tobacco 15 - - - - 11
nasturtium 8 - - - - 5
tomato 12 - - - - 10
Khomein  onion 22 - - - 10 -
Delijan onion 10 - - - 7 -
tomato 10 - - 2 - -
melon 5 - - 1 - -
Total 159 - - 18 49 36
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Figure 3. Electrophoresis of RT-PCR products
amplified of Orthotospovirus-infected and ELISA-
positive samples colleceted from south Markazi
province using Asian (AS-EA-F/AS-R) and Euro-
Asian (AS-EA-F/ EA-R) generic primer pairs. Lanes
1 to 4, rudbeckia, pepper, melon and tomato samples
that reacted with GBNV antiseum, respectively; lane
5, tobacco sample reacted with TYRV antiserum;
lanes 6 and 7, onion and leek samples reacted with
IYSV antiserun, respectively; lanes 8 and 9, healthy
rudbeckia and onion, respectively. M GenRuler™ 1
kb DNA ladder (Fermentas).

Vsl elis s a5 8wk JIg5 (el SIS o
15 55 50 1, S asks
S35 JF S g w e

Y5 3 sd> aakd sl 3 5l eslizad L BLAST (405l

(ool oy S ases ST Sl eslid L 3L cux
Lo)3 A48 S ARV (8 S LSS il 4 by e

4

°= b ;)5 G- sl 5 b e X g
Nicotiana oS o 55, s sl Stoim 5 230
Capsicum annuum , Vigna ungoiculata (benthamiana
T L St 255 S5 oslas (B 5 A) L 5 4l 5l
63 5T L cte 095 5 oylaas (D 5 C) GBNV sl
TYRV (650 5T b cute 03Y o las (G 5 F E) TYRV

IYSV (3L 51 b e 5k ol 0 53 H)

Figur 2. Chlorotic and necrotic local and systemic
spots, lesion and ringspots on Nicotiana benthamiana,
Vigna ungoiculata and Capsicum annuum induced
after inoculation with the plant saps of positive
ELISA samples using GBNV, TYRV and IYSV
anibodies; A and B positive ELISA rudbeckia using
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Figure 4. Electrophoresis of RT-PCR products amplified of ELISA-positive symptomatic samples from south of
Markazi province using specific primer pairs designed on nucleocapside genes of different tospoviruses species.
Left, lanes 1 and 2, onion and lanes 3 and 4, leek samples amplified by IY1/IY2 primers, lanes 5-7, tobacco,
nasturtium and tomato samples, respectively, amplified by N1/N2 primers. Right, lane 1 rudbeckia sample
amplified by CaCV-U-F/CaCV-N-R primers, lane 2 healthy rudbeckia. M: GenRuler™ 1 kb DNA ladder,

Fermentas (left), GenRuler™ 50bp DNA ladder, Fermentas (right).
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Figure 5. Phylogenetic relationships of Iranian tospoviruses with
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