
Fluorescence in situ hybridization (FISH) hasfive D-genome chromosome pairs in wheat; and fourBAC clones hybridized only to a proximal region in thelong arm of chromosome 4A of hexaploid wheat. Theserepeats are valuable markers for defined chromosomeregions and can also be used for chromosome identifica-tion. Sequencing results revealed that all these repeats aretransposable elements (TEs), indicating the important role
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The use of genomic DNA cloned in large-insert



hybridize to group 3, 5, 6, and 7 chromosomes (W. Li and B.S. Gill,
unpublished data) (Table 2).



microliters of each plant genomic DNA (200C/ml) were spotted
onto a N+ Hybond membrane using a multichannel pipet. A serial
dilution of the plasmid DNAs was used as a standard with copy
number ranging from 104 to 108
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contigs, 2 (GenBank Accession number AY249987), 9



These clones hybridized to a proximal region in the
long arm of chromosome 4A in T. turgidum (Fig. 2c) and
to the proximal region of the short arm of chromosome
4A in both T. urartu (Fig. 2a) and T. monococcum (data
not shown), as well as in T. timopheevii



at a much slower rate than in retrotransposons located
outside the centromeres, which resulted in the high
conservation of these sequences within the centromeric
regions of distantly related plant species. Another expla-
nation is that the centromeric retrotransposon sequences
might be part of the functional centromere and associated
with centromere structure and/or function. Therefore,
functional constraints result in high conservation. A
relationship between transposable elements and centro-
mere structure has been proposed for mammalian species
(Kipling and Warburton 1997).

To date, seven centromeric repeats have been iso-



the least conserved among these three sequences. Sub-
telomeric sequences may have evolved faster than the
centromere and telomere sequences.
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