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Arabidopsis and rice are the only two model plants whose finished phase genome sequence has been completed. Here
we report the construction of an oligomer microarray based on the presently known and predicted gene models in
the rice genome. This microarray was used to analyze the transcriptional activity of the gene models in
representative rice organ types. Expression of 86% of the 41,754 known and predicted gene models was detected. A
significant fraction of these expressed gene models are organized into chromosomal regions, about 100 kb in length,
that exhibit a coexpression pattern. Compared with similar genome-wide surveys of the Arabidopsis transcriptome, our
results indicate that similar proportions of the two genomes are expressed in their corresponding organ types. A
large percentage of the rice gene models that lack significant Arabidopsis homologs are expressed. Furthermore, the
expression patterns of rice and Arabidopsis best-matched homologous genes in distinct functional groups indicate
dramatic differences in their degree of conservation between the two species. Thus, this initial comparative analysis
reveals some basic similarities and differences between the Arabidopsis and rice transcriptomes.

[Supplemental material is available online at www.genome.org. The sequence data from this study have been
submitted to GEO under accession no. GSE2691.]

Rice is one of the most important crops in the world. With a
significantly smaller genome size than other cereals, rice is also
an excellent monocot model for genetic, molecular, and genomic
studies (Gale and Devos 1998). The availability of the complete
sequence of the rice genome (Feng et al. 2002; Goff et al. 2002;
Sasaki et al. 2002; Yu et al. 2002, 2005; The Rice Chromosome 10
Sequencing Consortium 2003) makes it possible to estimate the
gene number in the genome, to approach gene function on a
genomic scale, and to identify candidate genes predicted to regu-
late traits of interest. Different approaches used to annotate the
Oryza sativa L. ssp indica and Oryza sativa L. ssp japonica draft
sequences suggested that there are 46,022–55,615 gene models
for the former and 32,000–50,000 gene models for the latter
(Goff et al. 2002; Yu et al. 2002). Extrapolation from the finished
sequences of Oryza sativa L. ssp japonica chromosomes 1, 4, and

10 estimated 62,500, 57,000, and 60,000 gene models for the rice
genome, respectively (Feng et al. 2002; Sasaki et al. 2002; The
Rice Chromosome 10 Sequencing Consortium 2003). In addi-
tion, the estimated gene count for the rice genome was at least
38,000–40,000 if the transposable elements were removed from
the consideration (Yu et al. 2005). Each of these calculations
placed the number of gene models in rice at the top of all organ-
isms for which the genomes have been sequenced. However,
only about half of these gene models (or candidates) were sup-
ported by either full-length cDNA clones (Kikuchi et al. 2003) or
expressed sequence tags (ESTs) (Wu et al. 2002). This leaves the
remaining half of rice gene models without experimental sup-
port. Thus, a comprehensive transcriptional analysis of the entire
rice gene model set would not only provide insight into the ge-
nome expression pattern, but would also provide evidence of
expression for those gene models previously lacking experimen-
tal support (Ashurst and Collins 2003; Yamada et al. 2003).

Arabidopsis and rice are the best-characterized experimental
models for dicot and monocot plants, respectively. The rice ge-
nome size is more than three times that of Arabidopsis, and is
estimated to have significantly more genes (The Arabidopsis
Genome Initiative 2000; Feng et al. 2002; Goff et al. 2002; Sasaki
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