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Full genome sequencing of Iranian isolate of Beet mosaic virus
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Abstract

Beet mosaic virus (BtMV), the only potyvirus infecting beets, is distributed worldwide in beet growing
areas. Here we report the full-length genome sequence of a BtMV isolate from Iran (Ir-VRU), which has
enabled us to better understanding the evolutionary history of the virus. The complete nucleotide sequence of
Ir-VRU genome was determined using degenerate and specific primers and 5-RACE and The complete
genomes consisted of 9591 nucleotides, excluding the poly-A tails. The genome has a 165 nt 5'-UTR and a
168 nt 3'-UTR. The RNA of Ir-VRU potentially encodes a single polyprotein of 3086 amino acid residues
and has a deduced genome organization typical for members of the genus Potyvirus. Study on five different
BtMV isolates showed that Iranian isolate closelly related to German and Chinese isolates, and on the other
hand, it showed more differences with American isolate. Phylogenetic analysis, along with other potyviruses,
also presents the Ir-VRU as a member of the BCMV supergroup.
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Fig 1. Symptoms of the Iranian isolate of Beet mosaic virus on A) adult and B) young leaves of B. vulgaris as
mosaic and mottle, D) N. benthamina as mosaic and C) C. quinoa as chlorotic spots.
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Table 1. List of specific primers designed for genome sequencing of Beet mosaic virus.

gkar Salise w9

Position of Amplicon Length of Amplicon Primer Sequence Primer
10-753 744 CATCTCAATACAACACATGC Bt-1-F
AATTTCAACAGGGATATTCC Bt-1-R
652-1251 619 GCGAGGAAGAAAACCCCGAA Bt-2-F
CACAGGCCATTTTGTGGCAT Bt-2-R
1155-1905 751 GCTTGTTCCAGCTCAGAAGG Bt-3-F
CCCCTTAAGTGCTTGTCGTG Bt-3-R
2248-3028 781 CAGGACCTTGCAACAGCATG Bt-4-F
GCGGTTTGTGCTTGTACACA Bt-4-R
2900-3649 750 CAAATTTCAGTGAGCGATTT Bt-5-F
GTGTGCTGAACACTGATTTG Bt-5-R
3530-4117 588 ATGAGAAGAAGCTAGAGAAA Bt-6-F
TCACACTTATATTGCTTGAG Bt-6-R
4482-4981 500 GAAGGGCTACTTGGTCACAA Bt-7-F
CACAGCCATTGAAATGAACT Bt-7-R
4862-5652 791 TGACACACAATGTTACATCA Bt-8-F
TATCAGAAGATCTGTTGCAG Bt-8-R
5400-6114 715 AGCAGGTATGGTCAACAACA Bt-9-F
GAAATAAGCTTGAATTCCGG Bt-9-R
5900-6649 750 CGAGACGCTTCGTACACATG Bt-10-F
AACGTGAACCAACCAAGCAA Bt-10-R
6530-7293 768 ATGTGAAGGACAAAGACATG Bt-11-F
ACCTACAGTTATCGGACCAG Bt-11-R
7174-8036 863 ACACATGAGGAAGCAGCCAG Bt-12-F
ATCGCGTAATGCATTGCAAG Bt-12-R
7800-8543 744 TGATAGCTCTCTCACACCTT Bt-13-F
TTCCAGTACTTGACAAGCTC Bt-13-R
3812-4497 700 GGIVVIGTIGGIWSIGGIAARTCIAC Clfor
(Ha et al. 2008) ACICCRTTYTCDATDATRTTIGTIGC Clrev
1620-227 700 TGYGAYAAYCARYTIGAYIIIAAYG HPfor
(Ha et al. 2008) GAICCRWAIGARTCIAITACRTG HPrev
7993-9591 1700 GTTTTCCCAGTCACGAC(T)15 MA4T
(Chen et al. 2001) GGXAAYAAYAGYGGXCAZCC Sprimer
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Fig 2. A) Amplified genomic segments of the Iranian isolate of Beet mosaic virus by RT-PCR using M4T and
Sprimer (S), CIFor and CIRev (C) and HPFor and HPRev (H) degenerate primers. M, 100 bp DNA ladder. B)
Amplified Genomic segments with RT-PCR using specific primers of Beet mosaic virus (Btl — Bt13). M is 100 bp

DNA ladder.
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Table 2. Identified cleavage sites of the deduced
polyprotein for the Ir-VRU isolate wusing the
NetPicoRNAV1.0 web application.

Position Sequence Comment Residue Location

2809 IVTYQGDEK Potential Q NIb/CP
1952 IALVQSEIG  Potential Q

2293 EVVEQGYSS Potential Q NIa/NIb
1855 IVQYQGKRR Potential Q 6K2/VPg
1169 EVKYQSLDE Potential Q 6K1/CI
1109 LPEEEGKAE Potential E

2107 IRSHQGEFT  Potential Q

1803 TVQYQSATD Q CI/6K2
1117 EVEYQANKV Q P3/6K1
2046 VVREEGKSI E VPg/Nla
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Table 3. Nucleotide and amino acid identities of different regions of Beet mosaic virus isolates in comparsion

with the Iranian isolate.

Pl HC-Pro P3 PIPO 6KI CI 6K2 VPg NIa NIb CP
Ge 89 9% 97 99 97 98 98 98 98 97 98
1) (98) (100) (100) (100) (99) (96) (100) (100) (100) (99)
IM 90 93 87 94 90 92 90 93 95 97 98
(92) (98) (89)  (91) (100) (99) (94) (96) (100) (100) (99)
Xi 88 9% 97 99 99 98 94 97 98 98 98
1) 98) (97)  (98) (100) (99) (92) (99) (100) (100) (99)
Wa 88 89 87 94 91 91 8 8 8 8 93
(90) (94)  (89)  (89) (100) (99) (92) (98) (96) (98) (97)
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