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Gene name Chromosome number Gene bank ID Gene ID
VIN3-like2-2 8 NC_025819 104902403
VIN3-like2 1 NC_025812.1 104888402
VIN3-likel 8 NC_025819.1 104902166
FT1 9 NC_025820.2 104903949
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Table 2. Characteristics of primers used in polymerase chain reaction
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Gene name Primer name Primer sequnce Annealing temperature(°C)
FT1 MFT1F AGTTCAGTTCGGTGTGTGGT 60
MFT1R ATGGATCTCTTGGCGCACTT
VIN3-likel M1VIN3F TTGATGAGAGAGGCGCGTG 58
M1VIN3R GACTCCCCATGTCCTTTAGGC
VIN3-like2 M2VIN3F CCTTAATGGAAAGGAAGGAGCG 58
M2VIN3R AAGCGGCATGTCATCTT
VIN3-like2-2 M2VIN32F AGCCATAGAAAAGCGATGTCA 58
M2VIN32R GGGAGGACTGAGGAGCAAAG
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Figure 1. Electrophoretic pattern of FT1 gene promoter in sugar beet genotypes
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Figure 2. Electrophoresis pattern of VIN3-likel gene promoter in sugar beet genotypes
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Table 3. Mutation characteristics of FT1 gene promoters and different versions of VIN3 gene promoter in Jolgeh,
7112, 9597, Vico, Pseudo and Monotuna genotypes of sugar beet
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FT1 0 0 0
VIN3-likel (970 bp) 83 55 83
VIN3-likel (1198 bp) 4 18 42
VIN3-like2 49 59 73
VIN3-like2-2 42 38 78
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Figure 3. Partial Alignmet of sequences of 970 and 1198 bp bands in VIN3-likel gene promoter of Vico
genotype

The upper sequence is related to the smaller band, the lower sequence is related to bigger band and the middle one is the
consensus sequence.
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Figure 4. DNA electrophoresis of VIN3-like2 gene promoter in sugar beet
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Figure 5. DNA electrophoresis of VIN3-like2-2 gene promoter in sugar beet genotypes
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Figure 6. Partial multialignment of the sequence of VIN3-like2 gene promoter in Jolgeh, 7112, 9597, Vico,
Pesoda, Monotona genotypes and reference sequence AYZY01037105
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Abstract

Autumn sowing of sugar beet is a suitable way in sustainable agriculture. Bolting is an undesirable
phenomenon which reduces sugar beet yield and it is the most important limiting factor in autumn
sowing of sugar beet. Identification and comparison of the sequence of flowering genes in various
genotypes can help to understand the molecular mechanisms controlling bolting. In the previous
studies, it was revealed that expression level of FT1 and VIN3 genes in sugar beet is associated with
bolting resistance. In this study, the sequence of FT1 gene promotor and three versions of VIN3 gene
promoters of sugar beet were compared in three bolting resistant and three bolting susceptible
genotypes. Primer design for each gene was carried out using the DNA sequences found at the NCBI
database. DNA was extracted from leaf samples growing in pots and was used as template in PCR
reactions. Similar length of amplified fragments for each promoter gene in bolting susceptible and
bolting resistant genotypes were selected and sequenced for more accurate assessment. There was no
mutation in the FT1 gene promoter, however 624 substitution and insertion/deletion mutations were
observed in the promoter of three versions of VIN3 gene. A 228-bp ins/del region was detected in the
VIN3-likel promoter. This region contains promoter elements and seems to have a control function.
Comparison of detected mutations between susceptible and resistant genotypes did not show a distinct
pattern for bolting.
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