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Table 1- The location, sample plants and rate of infection of Tomato aspermy virus.

13 5 4 god Ol 5213 5 4 god adaie Ol e Ggod slans ol Ol
province Region host Number of  Infection
samples rate
Kerman ol s Kerman ol s Chrysanthemum morifolium (¢s 51 S7 2
Kerman ol s Kerman ol s Calandula officinalis ,lg 4iwn 4 0
Kerman ol s Sarasiab ol Calandula officinalis ,lg; aies 10 0
Kerman ol s Kerman ol s Cosmos atrosanguineus gl » . 9 0
Kerman ol s Kerman ol s Chrysanthemum superbum <., S ;L 7 0
Kerman ol s Kerman ol s Canna indica | 9 0
Kerman ol s Kerman ol s Petunia  hybrida .| 22 0
Kermangls s Sarasiab ol Petunia  hybrida .| 15 0
Kerman ol s Mahan olale Petunia  hybrida _..b| 11 1
Kerman ol s Mahan olale Solanum lycopersicon & 4 S 23 0
Kerman ol s Jiroft s Solanum lycopersicon & 4 S 19 0
Hamedan ols  Hamedan olis Chrysanthemum superbum =, 3 L. 29 0
Hamedan ola.a Hamedan ola.a Calandula officinalis g <ivea S 0
Hamedan olaes  Hamedan olo.s Dahlia imperialis _s s 14 0
Hamedan ola.a Bahar Solanum lycopersicon S 5 > S 15 0
Fars . L Siyakh L. Capsicum annum Jals 28 0
Fars . L ST eslad Capsicum annum Jals 46 0
Esmailabad
Fars ., Shiraz ;i . Amaranthus caudatus .= -t 6 0
Fars ., Shiraz ;. Agreatum houstonisum s . 9 0
Yazd s Ashkezar il Capsicum annum - Jals 11 0
Yazd s LT deses Solanum lycopersicon & 4 S 238 0
Mohammad abad
e Ol Tabriz 5, s Tagetes erecta . is> 12 0
West-Azarbayjan
s O3 Tabriz s, ,s Chrysanthemum morifolium (¢s 5l 33 0
West-Azarbayjan
East- 5,3 0bwl 3l Ourmia ey Solanum lycopersicon S 5 > S 14 0
Azarbayjan
- - 436 3

Total Js

TA
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Figure 1- Symptoms of different Iranian TAV isolates in various test plants under
greenhouse conditions. a Leaf deformationin in Chrysanthemum moniliform L.caused by
Ker.Ker.Ch.1 isolate. b Flower deformation in Chrysanthemum moniliform caused by
Ker.Mah.P isolate. ¢ Wilt of flower caused Ker.Mah.P isolate. d Ker.Ker.Ch.2 isolate
produced leaf deformation on Petunia hybrida. e Blistering produced on Lycopersicon
esculentum Mill. by Ker.Mah.P isolate. f Mottle on Capsicum annum L.cused by
Ker.Mah.P isolate. g Necrotic local lesions on Cucumis sativus L. cv. Peto Seed produced
by Ker.Mah.P isolate. h Enations in Nicotiana glutinosa L.caused by Ker.Ker.Ch.2
isolate. i Necrotic local lesions on Chenopodium amaranticolor Coste et Reyn. Cused by
Ker.Ker.Ch.2 isolate.
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Table 2- Symptoms induced by Iranian TAV isolates on selected plant species.
(Scientific name) e ol (Isolate) ol
Ker.Mah.P Ker.Ker.Ch.1 Ker.Ker.Ch.2
Compositae
Chrysanthemum moniliform L. W, FD, VB, M, - -
MO, M, ST, LD
Agreatum houstonisum L. NS - -
Calendula Officinalis L. NS - -
Tagetes erecta.L. NS - -
Zinnia elegans L. NLL, LD NLL, LD NLL, LD
Gaillardia pulchella L. NS - -
Dahlia apiculata L. NS - -
Helianthus annuus L. LD, ST, M - -
Lactuca sativa L. NS - -
Solanaceae
Petunia hybrida GI,M,Y, LD M,Y, LD Gl Y, LD
Capsicum annum L. LD, MO LD, MO LD, MO
Datura stramonium L MM, VB - -
Datura maxima L. M, EN, NLL M, EN M, EN, NLL
Nicotiana tabacum L. cv. Turkish M, LD, MO - -
Nicotiana tabacum var Samsun NN. M, LD, MO, B, NLL M,LD,B,NLL M, LD, MO, B
Nicotiana glutinosa L. EN, LD B,M. MO,ST.Y  EN LD,BST Y EN L% B, ST,
Nicotiana Clevelendii Gray. EN, LD, B, M, EN, LD, B, SM, EN, LD, B, SM,
MO, ST, Y MO, ST, Y MO, ST, Y
Nicotiana debneyii L. SB, MO, LD, EN - -
Nicotiana ~ tabacum L.  cv. EN, RS, ST, B, EN, RS, ST, MO, vB EN: RS ST,
Whiteburly MO, VB, LD, NLL LD, NLL MO, VB, LD,
Solanum lycopersicon Mill. ST, M, MO, LD, ST, MO, LD, ST, M, MO,
BL, VB BL, VB LD, BL
Leguminosae
Phaseolus vulgaris cv Sunrise. LD LD LD
Vigna unguiculata L cv Mashhad CLL - -
Cucurbitaceae - -
Cucurbita pepo L. cv. Khoy NS - -
Cucurbita pepo L. cv. Maragheh NS - -
Cucumis sativus L. cv. Peto Seed CLL, NLL CLL, NLL CLL, NLL
Citrllus lantanus Thunb.cv. _
Crimson Sweet NS i
Umbelliferae - -
Apium graveolens L. NS - -
Chenopodiaceae - -
Chenopodium amaranticolor Coste CLL, NLL CLL, NLL CLL, NLL

Al
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(Scientific name) s ol (Isolate) i
Ker.Mah.P Ker.Ker.Ch.1 Ker.Ker.Ch.2

et Reyn

Chenopodium ginoa Wild CLL, NLL - -
Chenopodium murale L. CLL - -
Spinacia oleracea L. LD, ST LD, ST LD, ST
Beta vulgaris L NS - -
Brassicaceae - -
Brassica rapa L. NS - -
Brassica oleracea var capitata NS - -

CLL, chlorotic local lesions; RS, ring spots; En, enations; FD, flower deformation; Gl,
green island; LD, leaf deformation; M, mosaic; Mo, mottle; NLL, necrotic local lesions; NS,
no symptoms; B, blistering; M, severe mosaic; ST, stunting; VB, vein banding; VC, vein

clearing; W, wilt; Y, yellowing; -, not test.
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2l 1IB 03,5y 3 A ygiS ledd JE5lS
Llis Ao anslie bl (3 K2) 1 S
O 0 i g 05 SAS S 5 Bl
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505 A6 (g35505 5 emlbl OLALS 51O
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o pl Sk il (B Jsux) wm
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Table 3-GenBank accession number and origin of several TAV isolates used for

phylogenetic analysis.

Dlad o osled Ll il Ol e

s, LS s Isolate Region Host

Row  Accession

numb number
er
1 JQ403614  Ker.Mah.P Iran o .| Petunia hybrida .|
2 JQ403613  Ker.Ker.Ch.1 Iran ol ! Chrysanthemum moniliform ¢s ol
3 JQ403612  Ker.Ker.Ch.2 Iran Ol .| Chrysanthemum moniliform ¢s s 5>
4 S72468.1 TAV-B Englandole. Sl Solanum lycopersicon S 3 4 S
5  AJ277269.1 1-TAV USA (S, al Solanum lycopersicon S 2 a> 58
6 L15335.1 P-TAV Ol sl Capsicum annum - |ls

Hungary
7 A2378a92  KC-TAV. south i ze S Chrysanthemum moniliform s s sls
Korea

8  EU8S8909.1 NBRI-TAV India La J >EGladiolus spp.
9 L79972.1 V-TAV-s Spain Ll Chrysanthemum moniliform ¢ s 5>
10 D01015.1 C-TAV England ol dSSI Chrysanthemum moniliform g s 5ls
11  EU573920.1  TAV-SKR India La J >EGladiolus spp.
12 AJ2772681  V-TAV-a  aystralia Ul ! Chrysanthemum moniliform ¢ 551>
13 HQ424165.1  BJ-TAV China . Chrysanthemum moniliform gs s 5>
14 EU1634101  Dha-TAV India La Chrysanthemum moniliform ¢ s 5>
15  EU1634111  Luc-TAV India La Chrysanthemum moniliform ¢ s s>
16 ~ AJS50020.2  TAV-PU India a Chrysanthemum moniliform gs s 5!
17 AJS808411  TAV-UP India s Chrysanthemum moniliform ¢ s 5>
18 AJ582718.1 TAV-PJ India a Chrysanthemum moniliform gs s 5!
19  AJ861341  TAV-HP India La Chrysanthemum moniliform ¢ s 5>
20 AJ965491.1  TAV-MH India La Chrysanthemum moniliform ¢ s 5>
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sy, L 03 s Isolate Region Host

Row  Accession

numb number
er
21 AJ9B54921  TAV-TN India La Chrysanthemum moniliform ¢ s 5>
22 AJ68727.1  TAV-MAN India Ja Chrysanthemum moniliform ¢ s 5>
23 A705321  TAV-SIK India La Chrysanthemum moniliform ¢ s 5>
24 AM019403- TAV-Arp India La Chrysanthemum moniliform ¢ s 5>
25 AM04i9404- TAV-Asm India L Chrysanthemum moniliform gs s 5>
26 AM0i5591- TAV-GU India a Chrysanthemum moniliform gs s 5!
27 AM0i5592- TAV-UT India Ja Chrysanthemum moniliform ¢ s 5>
28 AM0i5753- TAV-ND India .a Chrysanthemum moniliform gs s 51
29 AM0i5754- TAV-AP India a Chrysanthemum moniliform gs s 51
30 AM0i5755- TAV-KR India L Chrysanthemum moniliform gs s sls
31 A'V'Oi5756- TAV-MP India La Chrysanthemum moniliform ¢ s s>
32 AM0i5757- TAV-BR India La Chrysanthemum moniliform ¢ s 5>
33 AM0i5758- TAV-HR India L Chrysanthemum moniliform gs s sls
34 DQI1917982  TAV-Luc-d India L Chrysanthemum moniliform gs s 5>
35 EU442883.1  TAV-Be India a Chrysanthemum moniliform gs s 5!
36  EF153735.1  Kol-TAV India a Chrysanthemum moniliform gs s 5!
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Figure 2- A: Reverse transcription-polymerase chain reaction used for the detection of
Tomato aspermy virus. Lane M,1-kb DNA ladder; lane 1, 2 & 3 plant infected samples
with Iranian TAV isolates, Lane 4 healthy plant. B: Digested recombinant plasmids
comprising coat protein gene of Iranian isolates of TAV with EcoR1 and Pstl restriction
enzymes. 687bp fragments of coat protein gene of Iranian TAV isolates and 2850bps
fragments of plasmid.
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Figure 3- Neighbor-joining tree illustrating the Phylogenetic relationships between the Iranian
TAYV isolates and other published TAV isolates. The tree was drawn using the 657 bp of coat
protein sequences. Multiple sequence alignments were generated with DNAMAN software
(Version 4.02). The Iranian isolates are shown in bold.
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Abstract

Tomato aspermy virus (TAV) has a wide host range and usually infects ornamental
plants. To identify and characterize molecular and biological properties of the virus, 436
samples were collected from various provinces of Iran. TAV was detected in three samples of
ornamental plants through double antibody sandwich ELISA test using specific polyclonal
antibody. The 687 bp segment including the coat protein (CP) gene was amplified by RT-
PCR, cloned and sequenced. Nucleotide sequences of the CP gene of Iranian TAV isolates
were compared with available GenBank isolates. Phylogenetic analysis showed that TAV
isolates were classified into two groups | and Il, and the group Il was divided in two
subgroups I1A and I1B. All the Iranian TAV isolates were classified in subgroup I1A and
shared the high nucleotide and amino acid sequence identities (more than 99%). The results of
this study also showed a wide host range of the Iranian TAV isolates among test plants. This
study is the first report of TAV occurrence in Iran and the first natural occurrence of TAV on
Petunia hybrida in the world.
Key words: Tomato aspermy virus, Phylogenetic position, RT-PCR.
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