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Construction of infectious clone of Mashhad isolate Beet black scorch
virus and studying the reaction of some sugar beet cultivars to it under
greenhouse conditions

J. Soltani Idliki', M. Mehrvar®, M. Zakiaghl®, S.B. Mahmoudi*, and M. Salati’
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Abstract

Beet black scorch virus (BBSV) is a soil-borne virus infecting sugar beet. In order to construct an infectious
full-length ¢cDNA clone of Mashhad isolate (IR-Mashl), Iran (GenBank Accession no. MK092329), and
studying reaction of some sugar beet cultivars, sugar beet roots with beard lateral root growth were collected
from Mashhad field and subjected to total RNA extraction and then cDNA synthesis. PCR reaction was
performed to amplify the whole genome of the virus were cloned to pDrive Cloning Vector. DNA was
extracted from the plasmid vector. It was used as templates for run-off transcription in vitro by use of a T7
RNA polymerase. Chenopodium quinoa was inoculated under greenhouse conditions. Necrotic local lesions
formed on C. quinoa (5 dpi) leaves were used as inoculation material for inoculation of the leaves of
different sugar beet cultivars grown in the greenhouse. BBSV was inoculated by rubbing the sugar beet
seedling leaves. Iranian cultivar including Sharif (susceptible check), Aria, Shokoufa and foreign cultivar
including Pauletta KWS (tolerant to Rhizomania and sugarbeet cyst nematode), Isabella KWS (Double
Resistant to Rhizomania) and Dorothea (tolerant to Rhizoctonia) cultivars were inoculated under greenhouse
conditions. Pinpoint Symptoms appeared on the leaves of all cultivars after twenty days. The result showed
that the virus produces similar symptoms on leaves of susceptible and resistant cultivars to Rhizomania. So,
using infectious clone, possible to screening sugar beet germplasms as part of pre-breeding programs under
greenhouse conditions and to find sources of resistance to the virus in sugar beet and wild beets.
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Fig. 1. The structure of the complete genome of the Beet black scorch virus
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Beet virus Beet necrotic yellow vein virus, Beet soil-borne virus obs, sl p oz cp! 55 odd oslizul gla 5610 J i

L5, ady, 5 Beet black scorch virus 5 Q

Table 1. Specific primers used for the detection of Beet necrotic yellow vein virus, Beet soil-borne virus, Beet virus

Q and Beet black scorch virus RNA segments

Primer Sequence (5'to 3") Am}l)el;f;(;ﬁnon Reference
BNYVV2-F ACATTTCTATCCTCCTCCAC 545bp
BNYVV2-R ACCCCAACAAACTCTCTAAC
BSBV2-F CTTACGCTGTTCACTTTTATGCC 399bp Meunier et al. 2003
BSBV2-R GTCCGCACTCTTTTCAACTGTTC
BVQI-F GCTGGAGTATATCACCGATGAC 292bp
BVQI-R AAAATCTCGGATAGCATCCAAC
BBSVf ATTAGATCCCACATCCTGGTGTGGTTAATC 315bp Mehrvar ef al. 2009
BBSVr GGGCACCTGGAAGACCAGGTATATAAG '
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Table 2. Specific primers used for the amplification of the whole genome of Beet black scorch virus

Primer Sequence (5'to 3") Reference
BBT7fwd TAATACGACTCACTATAG*"AAGAAACCTAACCAGTTTCTCG )

Weiland et al. 2007
BBSVrev GGGCACCTGGAAGACCAGGTATATAAG

.JJ\\.) Cnsf;d‘dljiwf}))éASJ:JlﬁJ\:;):.LS‘)J&D‘jMAJT7 )}}'}A}ﬁ L;H};—'ﬁ?
*- T7 promoter is underlined followed by the first nucleotide (G*) incorporated into transcript RNAs.
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Fig.2. Right: Beet exhibiting severe BNYVV and BBSV symptoms and possessing a fibrous root was found to
harbor the virus and weakness at the root. Left: Black burn in sugar beet leaves, inwardly-curled leaves and

destruction of leaves in Mashhad farms.
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Fig. 3. Rhizomania foliar symptoms in Mashhad farm. Right: Systemic foliar symptoms with necrosis of leaves
veins. Left: Yellowing leaves of rows of susceptible sugar beets in farm.
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Table 3. Comparison of Iranian, American, Chinese and European BBSYV isolates based on symptoms and

contamination on sugar beet leaves and roots

. . . . Accompanied
Row Isolate Black scorch in field Necrosis of root  Root proliferation by BNYVV
1 Mashhad (MK092329) + + + +
2 China (AF452884) + + - -
3 USA (EF153268) - - + -
4 Europe - + + -
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Table 4. Compare of amino acids in coat protein of Iranian, American, Chinese, and European BBSV isolates

Row Isolate Amino acid number

4 56 7 8 9 10 11 12 13 48 56 93 99 154 158 207
1 Mashhad (MK092329) K R NKGGR K T R S V S I D 1 S
2 China (AF452884) K R NKGGK K S R T V A 1 E T T
3 USA (EF153268) K R NKGSK K TR T I A V E T S
4 Europe* - - - - - - - - - - e e e - -

* Coat protein sequence isolates not found in NCBI.
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Fig.5. Schematic representation of the pDrive
Cloning Vector recombinant with full-length BBSV
and Restriction enzymes sites BamHI and Sall,
(BBT7fwd=5'UTR, BBSVrev=3'UTR).
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Fig. 4. Amplified Full-length genome of BBSV with
T7 promoter
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Fig.6. A: Full-length genome of BBSV amplifide in Colony PCR reaction, B: Extracted recombinant plasmids
containing the BBSV full-length genome, M: 1kb DNA ladder (SMOBIO, Taiwan).
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Fig.7. Result of transcription of viral genome BBSV
using T7RiboMAX™ Express Large Scale RNA

Production System kit, M: 1kb DNA ladder. C:
PGEM® Express Positive Control (1.1kb, 2.3kb).
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Fig. 8. Mechanical inoculation of Chenopodium quinoa by infectious clone of BBSV. 1-4: Necrotic and chlorotic

local lesions 3, 5, 7 and 14 days post-inoculation respectively. 4: In C. quinoa, the virus occasionally produced
systemic symptoms in which cleared veins.
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Fig. 9. Diffuse chlorotic lesions on the leaves of sugar beet cultivars Sharif (susceptible check), Aria, Shokofa,
Dorothea, Pauletta and Isabella, by infectious clone BBSV inoculation under greenhouse conditions
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