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VRN-B3 wheat gene is one of the key elements of the heading time pathway, the 

trait that moderates the adaptability of common wheat. Only four alleles for the 

VRN-B3 gene used to be known before, including the wild type vrn-B3 variant. 

Our study aimed to find the new VRN-B3 alleles and to investigate their structural 

and functional characteristics. In this study, 94 common wheat accessions 

originated in Russia were tested for the allelic diversity of the VRN-B3 gene. We 

have designed specific primers that covered the promoter region to identify any 

sequence variations. Those samples that had a different PCR fragment size than 

known alleles were sequenced. Genotyping results indicated 83 out of 94 winter 

wheat cultivars had the recessive vrn-B1 allele. The PCR screening also showed 

the presence of the dominant Vrn-B3a allele (Kuibyshevskaya-2, Kazachka 

varieties). Wheat variety Velut has a 1617-bp insertion in the promoter region. 

Also, ten accessions carried a 160-bp insertion in the promoter region. These 

alleles were designated as Vrn-B3d and Vrn-B3e respectively. The sequence 

analysis showed 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). We used the F2 population from the cross Velut 

(Vrn-B3d) × Tobolskaya (vrn-B3) to analyze the expression level of the Vrn-B3d 

allele. F2 hybrids were analyzed using sequence-specific markers and then 

assembled into two groups (10 plants each). A total RNA was extracted at the 

two different growth stages 5 leaves unfolded and 1st node. The qPCR 

experiment did not show a difference in the transcription levels between vrn-

B3/Vrn-B3d plant groups. 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).  
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