Comparative DNA Sequence Analysis of Wheat and



important plants, such as rice (Oryza sativa L.), maize (Zea mays
L.), wheat (Triticum aestivum L.), sorghum (Sorghum vulgare L.),
barley (Hordeum vulgare L.), rye (Secale cereale L.), and others. Even
though Poaceae species diverged over 65 million years ago, com-
parative mapping studies have indicated that there is a high level
of gene order conservation at the macro level (e.g., Hulbert et al.
1990; Ahn et al. 1993; Kurata et al. 1994; Van Deynze et al.
1995a,b,c; Moore et al. 1997; Gale and Devos 1998). For the do-
mesticated grasses, the conserved linkage blocks and their rela-
tionships with rice linkage groups have led to hypotheses about
the basic organization of the ancestral grass genome (Moore et al.
1995; Gale and Devos 1998; Wilson et al. 1999) and have pro-



http://www.gramene.org/), MaizeDB (http://www.agron.
missouri.edu/), and the Japan rice genome project (RGP; http://
rgp.dna.affrc.go.jp) databases. BAC/PAC sequences available in
May 2002 were downloaded from NCBI Entrez (http://www.
ncbi.nlm.nih.gov). The sequence and related information of
155,726 wheat ESTs, along with 638 wheat mRNA sequences and
497 sequenced and mapped cDNA clones were downloaded from
dbEST/Entrez or from the plant division of GenBank. Two local
databases were designed to hold all the wheat EST and rice ge-
nomic sequence )F0;7ge-
;005VVBKMVXESOK)pxOMnt)PKV0de9@0OGi;8j#9G00ME0KC
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chromatin or recombination hot spots, all of which should be
taken into account for an accurate comparative map.

Comparative Analysis of Rice Gene Locations

in the Wheat Genome

A reciprocal view of Figure 1 shows the relationship between the
wheat and rice genomes revealing the conservation of gene con-
tent and order at the resolution conferred by the chromosome
deletions in the wheat genome (Fig. 2). Deletion lines used for
mapping in this project provided five to 12 physical locations per
chromosome, but within deletion bins, gene order cannot be



concentric circles highlight the genome size differences and fa-
cilitate multiple species comparisons; however, the utility of this
representation is limited for complex genome relationships. Fur-
ther extension of these results to other species would require ESTs
for sequence comparisons with rice and wheat. The enhanced






