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The characterization of three isolates of Potato virus Y from khuzestan province
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ABSTRACT

Potato virus Y is one of the most important damaging viruses with a broad host range. In this research due to
detection and isolation of Potato virus Y in turnip fields of Khuzestan province during 2014 growing season,
characteristics of three selected isolates (7Tu, 9Tu and 10Tu) from Dezful, Shushtar and Shush cities were
investigated. To analyze the host range of the isolates, three selected isolates were mechanically inoculated on some
members of Solanaceae, Chenopodiaceae, and Amaranthaceae. All three isolates induced local and systemic
symptoms on the leaves of potato, tomato, pepper, datura, and gomphrena plants, but no symptoms were observed on
Chenopodium quinoa. Analysis of the PVY partially purified preparations indicated that molecular weight of two
protein bands obtained by SDS-PAGE was estimated to be about 33 and 31 KDa. To determine the strain of selective
isolates the specific primer pairs CF/OR, NF/NR, OF/OR, and NF/OR were used. Using OF/OR and
PVY3TIM/PVNIBIP primers, two fragments with 609 and 1200 bp length respectively were amplified. The CP
region in the all three isolates was amplified, cloned and sequenced. The results of all aforementioned tests showed
that 7Tu, 9Tu, and 10Tu isolates are probably a member of NTN or W strain groups. According to our knowledge,
this is the first report on occurrence of PVY in turnip fields.
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Table 1. Oligonucleotide primers used for PVY in the RT-PCR test

Primer Sequence

Fragment References

CP for 5- CATAAAGCTTGCAAATGACACAATCG -3
CPrev 5- CATAAAGATCTTCACATGTTCTTGACT -3

824bp Folwarczna et al., 2008
609bp Boonham et al., 2002
549bp Boonham et al., 2002

609bp Boonham et al., 2002

OF 5-TCTGGRACACATACWGTRCCR-3
OR 5-TGTACTGATGCCACCGTCGAAC-3
NF 5-TCTGGAACTCAYACTGTGCCAC-3
NR 5-CCTTCATTTGAATGTGTGCCTCT-3
CF 5-TCTGGAACWCATACTGT ACCAA-3
OR 5-TGTACTGATGCCACCGTCGAAC-3 ,
PVY3TIM  5-GGGGCGGCCGCCTCTCCTGATTGAAGTTTACAG-3
PVNIBIP _ 5-GGGGCGGCCGCGC(CIMTTCAC(C/T)GAAATGATGGT-3  1224bp

Ohshima et al., 2000
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Table 2. Name of selected PV isolates in this study and their accession number

Isolate Accession No. country Strain Source Host
HAM-KA HM243477 Hamedan W Potato
KH-CH HM243484 Chenaran/Khorasan w Potato
KER-SO HM243483 Soghan/Kerman W Potato
AZATAO.T HM243472 Tabriz w Tomato
AZATAO HM243471 Tabriz W Potato
FA.OG HM243474 Oghlid/Fars w Potato
KER-SA HM243481 Sardo/Kerman (6} Potato
KER-KER HM243475 Kerman NTN Potato
KER.JI.LNTN HM243480 Jiroft NTN Potato
KER.JI HM243482 Jiroft NTN Tomato
ESF-CH HM243473 Isfahan NTN Potato
KER-LA HM243478 Lalezar/Kerman NTN Potato
Boushehr EF455803 Bushehr C Eggpalnt
SYR-NB-16 AB270705 Syria NTN Potato
D6 AB331515 Japan NTN -
NIB-NTN AJ585342 Slovenia NTN Potato
34/01 AJ890342 Poland NTN Tobacco
Linda AJB90345 Germany NTN Tobacco
NZ AM268435 New Zealand NTN Potato
TU660 AY166866 Canada NTN
423-3 AY884982 USA NTN -
RRA-1 AY884984 USA NTN -
HN2 GQ200836 China NTN Potato
Thol M95491 Hungary NTN -
NJg AY166867 Canada N -
Mont AY884983 USA N -
NE-11 DQ157180 USA N -
CH605 X997895 Switzerland N -
Nnp AF237963 Italy C Pepper
Son41l AJ439544 France C Nightshade
LYES84.2 AJ439545 Spain C Tomato
Adgen AJ890348 France C Potato
SASA 110 AJ585195 England (e} Potato
SCRI-O AJ585196 England ) Potato
SASA 61 AJ585198 England (e} Potato
oz EF026074 USA O -
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NC DQ309028 USA - Tobacco
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Table 3. Symptoms induced by PVY isolates on selected plant species

- Isolate

Indicator plants van 9Ty 107U
Solanaceae
Solanum tuberosum L. N,M,Mf N, M, Mf N, M
Lycopersicum scullentum Mill. Mf, M VB, M VB, M
Capsicum annuum L. M M
Datura stramonium L. M, NLL M, NLL M, NLL
Datura metel L. CLL, M CLL, M CLL,M
Chenopodiaceae
Chenopodium amaranticolor L. - - -
Amaranthaceae
Gomphrena globosa L. Mf, M Mf, M Mf, M

Sj..f) L;JZJ VB ‘I.fl)a jofwb ‘N g oSy CASL. @..45.4 45 :NLL ‘Q..\..Z ‘;S...;.\; -Mf “5,..")5.‘. ‘M 6 ) s wye asy CLL
CLL: chlorotic local lesion, M: mosaic, Mf: malformation, NLL: necrotic local lesion, N: necrosis, VB: vein banding.
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Figure 1. Symptoms of three Iranian PVY isolates on plant species: A) necrosis and leaf distortion on potato caused by 9Tu

isolate, B) leaf distortion on potato caused by 10Tu isolate, C) mosaic on tomato caused by 7Tu isolate, D) vein banding
symptoms on tomato caused by 9Tu isolate, E) Necrotic local lesion on Datura stramonium L. caused by 10Tu isolate.
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Figure 2. Electrophoresis of proteins from 10Tu, 9Tu and 7Tu particles in polyacrylamide gel
M: Molecular weight marker (Thermo, 14.4kDa-116kDa), ph: Healthy plant and pd: Infected plant
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Figure 3. Linear regression line related to coat protein weight (RF = relative movement of bands in gel)
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Figure 4. Electrophoresis pattern of PCR products of 10Tu, 9Tu and 7Tu isolates with NF/NR/OF/ OR/ CF primers.
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