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Abstract:

Wheat, as an allohexaploid, is the most important cereal crop in the world. The origins of the
three genomes have been a ‘hot spot’ for many geneticists and phylogeneticists since the
famous Japanese geneticist Kihara suggested that wheat genome is composed of
chromosomes of A, B and D genomes from three diploid progenitors. The studies on the origins
of the three genomes have reported controversial results. Ribosomal DNA (rDNA) internal
transcribed spacer (ITS) sequences are ubiquitous in most plants, they have been widely used
in plant phylogenetics and systematics studies because of their unique characteristics
compared with other types of DNAs. Specific primers were used to amplify the rDNA ITS
sequences of common wheat (Triticum aestivum L.) by PCR. The amplified rDNA fragments were
sequenced. Three types of ITS sequences were obtained. The results of cluster analysis by
neighbor-joining method suggested that the sequence length of wheat ITS region was 602 bp,
within which ITS1 and ITS2 had 8 and 20 variation sites, respectively. The range of genetic
distances and genetic differentiation varied from O to 0.038, with the mean value of 0.021. The
ITS sequences of common wheat resulted from this study were compared with those of its wild
relatives, downloaded from GenBank, by MEGA, PAUP and PHYLIP programs, and the
differentiation distances of ITS were calculated by Kimura-2 model program. A dendrogram was
constructed with Bromus tectorum as the out-group. Based on the fact that common wheat
had the ITS sequences highly similar to some of its wild relatives, we arrived at a conclusion
that the formation of its genome is relatively recent events and the concerted evolution in its
genome is incomplete, which provided the evidence at molecular level for that common wheat
(Triticum aestivum L.) is an allohexaploid. By contrastive analysis to ITS sequences of common
wheatandthe suspected donators of its genomes, we proposed that the most probable
original donators of A, B, D genomes maybe T.urartu, T. speltoides, T. tauschii, respectively. We
also proposed that the ‘concerted evolution’ is not concerted if we take various types of genes
or DNA fragments into account.
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