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Coat protein sequence analysis of Iranian Hosta virus X (HVX) isolates

R. POURRAHIMIX and SH. FARZADFAR

Department of Plant Virology Iranian Research Institute of Plant Protection, Tehran, Iran

Abstract

During the spring of 2011, several symptomatic hosta plants Hosta sieboldiana with mosaic, mottling and leaf deformation were
observed in commercial hosta propagation greenhouses and gardens in Karaj and Tonekabon regions in Iran,. A total of 17 symptomatic
samples were collected and tested for the presence of Arabis mosaic virus-ArtMV, Cucumber mosaic virus-CMV, Tomato spotted wilt virus-
TSWV, Impatiens necrotic spot virus-INSV and Tomato ring spot virus-ToRSV by DAS-ELISA method. None of the tested samples had
positive reaction with any of the antibodies. Some of symptomatic samples induced necrotic local lesions on Gomphrena globosa indicator
plant in mechanical inoculations without inducing any symptom on other inoculated plants. Samples were tested for Hosta virus X (HVX)
infection by reverse transcriptase polymerase chain reaction (RT-PCR) using specific primers designed for coat protein (CP) gene in this
study and a DNA fragment with the expected size about 700 bp was amplified. CP sequences of Iranian HVX isolates showed 98.5 — 99.5 %
nucleotide identity with 55 other non-Iranian HVX isolates. This is the first report of HVX occurrence in Iran and CP nucleotide sequence of
five Iranian HVX isolates was determined.

Key word: Hosta virus X, RT-PCR, Phylogenetic relationship.
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Table 1. Characteristics of Hosta virus X isolates used
in this study for phylogenetic analysis
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Country Host Isolate/Strain Acc. No.
New Zealand Hosta sp. cv. Thomas Hogg NZ JF732917
Chez Rep. Hosta sp. HVXCR6 JF301953
Chez Rep. Hosta sp. HVXCR4 JF301951
Chez Rep. Hosta sp. HVXCR2 JF301949
Chez Rep. Hosta sp. HVXCR7 JF301954
Chez Rep. Hosta sp. HVXCR5 JF301952
Chez Rep. Hosta sp. HVXCR3 JF301950
Chez Rep. Hosta sp. HVXCRI JF301948
USA/Tennessee  Hosta sp. TnSml FJ903415
USA/Tennessee  Hosta sp. TnMp5 FJ903413
USA/Tennessee  Hosta sp. TnMp7 FJ903411
USA/Tennessee ~ Hosta sp. TnJal3 FJ903409
USA/Tennessee  Hosta sp. TnJal6 FJ903407
USA/Tennessee  Hosta sp. TnJall FJ903405
USA/Tennessee  Hosta sp. TnFr2 FJ903403
USA/Tennessee  Hosta sp. TnNa8 FJ903401
USA/Tennessee  Hosta sp. TnMt6 FJ903399
USA/Tennessee  Hosta sp. TnMf5 FJ903397
USA/Tennessee  Hosta sp. TnGn3 FJ903395
USA/Tennessee  Hosta sp. TnKnl4 FJ903393
USA/Tennessee  Hosta sp. TnMf10 FJ903391
USA/Tennessee  Hosta sp. TnNal FJ903389
USA/Tennessee  Hosta sp. TnKn2 FJ903387
USA/Tennessee  Hosta sp. TnMp9 FJo03414
USA/Tennessee  Hosta sp. TnMp4 FJ903412
USA/Tennessee  Hosta sp. TnJal4 FJ903410
USA/Tennessee  Hosta sp. TnMp2 FJ903408
USA/Tennessee ~ Hosta sp. TnMp3 FJ903406
USA/Tennessee  Hosta sp. TnMpl FJ903404
USA/Tennessee  Hosta sp. TnNa9 FJ903402
USA/Tennessee  Hosta sp. TnFr4 FJ903400
USA/Tennessee ~ Hosta sp. TnNa5 FJ903398
USA/Tennessee  Hosta sp. TnMt5 FJ903396
USA/Tennessee ~ Hosta sp. TnKnl6 FJ903394
USA/Tennessee  Hosta sp. TnFr3 FJ903392
USA/Tennessee  Hosta sp. TnNa6 FJ903390
USA/Tennessee ~ Hosta sp. TnJa7 FJ903388
USA/Tennessee  Hosta sp. TnJn-1 FJ903386
South Korea - - AJ620114
Netherlands Hosta sp. cv. Sum and Substance ~ 210F FJ821702
Netherlands Hosta sp. cv. Sum and Substance ~ 210H2 FJ821705
Netherlands Hosta sp. cv. Sum it Up 210H FJ821703
Netherlands Hosta sp.cv. Vim and Vigor 210G FJ821704
USA/Ohio Hosta sp. cv. Sum and Substance ~ HVX-39 FJ403389
USA/Ohio Hosta sp. cv. Sum and Substance ~ HVX-37 FJ403387
USA/Ohio Hosta sp. cv. Striptease HVX-35 FJ403385
USA/Ohio Hosta sp. cv. Sugar and Cream HVX-20 FJ403383
USA/Ohio Hosta sp. cv. Gold Standard HVX-2 FJ403381
USA/Ohio Hosta sp. cv. Sum and Substance ~ HVX-38 FJ403388
USA/Ohio Hosta sp. cv. Sum and Substance ~ HVX-36 FJ403386
USA/Ohio Hosta sp. cv. Sugar and Cream HVX-25 FJ403384
USA/Ohio Hosta sp. cv. fortunei 'Antioch HVX-11 FJ403382
USA/Ohio Hosta sp.'Gold Standard' HVX-1 FJ403380
South Korea - HVX-Kr NC-011544
USA/Minnesota - HVX-U AJ517352
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Fig 3. Hosta plants infected with HVX showing reduced

growth, chlorosis and mild mottling (right) and healthy plants (left)

Sl Sl O3l 3 ol zls ol
Sl ST 5l aslaul Ly Ope3l 3, 50 4 gad WV sliss
N of w a8 A 5 7) 850\ Y s s (pl ol
Laol 53 5 es s Sote SEST5 sl (5 TS Ol s
S iz Ver s LT 55 b 4 glol s anks
sl s 53 Slaslad i 2S5 L(F IS00) s S 2SS
LS edalin Lad ol
05 s JolS Usb 1S 5 g 56T 5 N5 s
PRV bsr WSOl s Plpl slaslir 22 85 5
b el gal YV Jsh 53 n5 0 S oS 25 A5 1S 5
RDP3 135l 5 53 35 5o slaaals 3l eslizal L ylod o 1S
33 xS 555 Jlax=I SISCAN 5 PHYLPRO sl 5 53 55 5

W8S B s 2se B gh s s Comer

' |
h |
S ISy 5 Sy @M L g OlaLS ) S

Fig. 1. Hosta plants showing mottle and leaf deformation
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Fig 2. Necrotic and chlorotic local lesions on G. globosa and D.
stramonium, respectively, after mechanical inoculation with an

Iranian isolate of HVX
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Fig 4. Results of the electrophoresis of RT-PCR products in 1%
agarose gel. Columns 1: 100 bp molecular weight marker; 2 & 3:
negative controls; 4 & 6-13: hosta samples with positive reaction
resulted to amplification of a DNA fragment with the expected size

about 700 bp; 5: hosta sample with negative reaction
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Fig. 5. Phylogenetic tree of some available coat protein sequences of Hosta virus X using neighbor-joining method with 1,000 bootstrap
replicates. The phylogenetic tree was edited to collapse nodes with bootstrap value less than 50%. Sequences of Cactus virus X and Alternanthera

mosaic virus were used as the outgroup.
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Table 2. Nucleotide identity of coat protein between Iranian and some other Hosta virus X isolates

Ir.TnK1 Ir.Kajl Ir.TnkK2 Ir.Kaj2 ITnK3  FI821702  FIS21703  FIS21704  FI821705 F301951 F301953  FI903405  FJ903407  FJ403382  FI403384  AJ620114  AJ517352
Ir.TnK1 0.0 99.2 99.8 992 100.0 9.7 9.5 99.3 9.2 9.2 99.0 99.2 9.8 99.2 99.0 98.7 98.8
Ir.Kajl 0.0 99.0 100.0 9.2 98.8 99.3 99.8 99.2 99.3 99.2 9.3 99.0 99.3 99.2 99.2 99.0
IrTnK2 0.0 99.0 99.8 9.8 9.7 9.2 99.0 9.3 99.2 99.3 99.0 99.0 9.2 985 99.0
Ir.Kaj2 0.0 99.2 98.8 993 99.8 9.2 99.3 9.2 993 99.0 99.3 9.2 99.2 99.0
Ir.TnK3 0.0 99.7 99.5 99.3 9.2 9.2 99.0 99.2 98.8 99.2 99.0 98.7 98.8
FI821702 0.0 99.5 99.0 988 99.5 9.3 99.5 99.2 99.2 99.3 98.7 99.2
FI821703 0.0 99.5 99.3 9.7 99.5 99.7 99.3 99.3 99.5 98.8 99.3
FI821704 0.0 99.8 99.5 9.3 99.5 99.2 99.5 99.3 99.3 99.2
FI821705 0.0 9.3 99.2 99.3 99.0 99.3 9.2 992 99.0
JF301951 0.0 9.8 100.0 99.7 99.7 99.8 99.2 99.7
JF301953 0.0 99.8 99.8 99.5 9.7 99.0 99.5
F1903405 0.0 99.7 99.7 99.8 99.2 99.7
FJ903407 0.0 99.3 99.5 992 99.3
FJ403382 0.0 99.5 9.2 9.3
F1403384 0.0 99.0 99.5
Al620114 0.0 98.8
Al517352 0.0

5 JF301951 (sdka (slaslio FIB21705 b FIB21702 o v ol 13 odd JI 5 omnd ol slaalis) InKaj2 5 IrKajl 5 InTnK3 G Ir.TnK1
A ol — (s mlagl 31 FI403384 5 FI403382 (S ol — o Ul 51 alds 53 FI903407 5 FI903405 (S (55 50 4 boss o 4ld 55 JF301953

sy oS 3l Lga SOl gy i AJ620114 5 S ol —U po 4is 31 AJ517352 il
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