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Characterization of two novel VRN-B3 alleles in common wheat 
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Motivation and Aim: VRN-B3 wheat gene is one of the key elements of the heading time pathway, the trait 
that moderates the adaptability and productivity of common wheat. Before we started our research, it has 
been known only four alleles for the VRN-B3 gene, including the wild type vrn-B3 variant[1, 2]. All other 
known alleles have the insertions at the promotor region. Those insertions change the transcription level of 
the gene, which affects the heading time of the plants. Our study aimed to find the new VRN-B3 alleles and 
to investigate its structural and functional characteristics. 
Methods and Algorithms: In this study, 94 common wheat accessions from Russia were tested for the allelic 
diversity of the VRN-B3 gene. We have designed specific primers that covered the promoter region 
using PrimerQuest Tool. Those samples that had a different PCR fragment size than known alleles were 
sequenced. Sequences were aligned by BioEdit version 7.2 software. Annotation was performed using 
Unipro UGENE version 35, BlastN analysis and the Transposable Elements Platform (TREP) database. A 
total RNA of 20 wheat plants leaves with different VRN-B3 alleles were extracted at the two different 
growth stages: GS15 (5 leaves unfolded), GS31 (1st node) [3]. To compare expression levels by qPCR, we 
used four primer sets: two for our gene, and two as an internal control (eEF1a1 and RLI). 
Results: Two novel alleles of the VRN-B3 gene were discovered. Only wheat variety Velut carrying a 1617-
bp insertion and ten accessions carrying a 160-bp insertion in the promoter region. These alleles were 
designated as Vrn-B3d and Vrn-B3e, respectively. The analysis of the sequences showed that the insertion 
in the Vrn-B3d allele is a retrotransposon and is homologous to the Hordeum vulgare L. LTR 
retrotransposon (RLX_Hvul_Dacia_RND-1). The qPCR experiment did not show a difference in the 
transcription levels between vrn-B3/Vrn-B3d plant groups. Our field data indicated the plants carrying the 
Vrn-B3e allele are associated with later heading time in comparison to the plants with the wild type allele 

(p-value < 0.05). 
Conclusion: The study identified two new Vrn-B3 alleles and presented the data about its structural and 
functional characteristics. It demonstrated the potential of Russian wheat varieties for an investigation.  
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