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Abstract:
The phytochrome nuclear gene family encodes photoreceptor proteins that mediate diverse
developmental responses to red and far red light throughout the life of a plant. From studies of the
angiosperm Arabidopsis thaliana, the family has been modeled as comprising five loci, PHYA-PHYE.
In gymnosperms, two loci have been detected, while in other nonangiosperm groups just one locus has
been observed. A polymerase chain reaction (PCR) based strategy to sample plant DNAs was
developed in order to test the gene family model inferred from Arabidopsis in other plant species and'
to evaluate the utility of phytochrome DNA sequence data for phylogenetic studies. Results presented
here indicate that the Arabidopsis model is not completely appropriate for all angiosperm groups
because additional PHY loci related to PHYA and PHYB have evolved independently several times in
dicot angiosperms, and monocot angiosperms may lack orthologs of PHYD and PHYE. Nonetheless,
for studies of organismal evolution, the phytochrome gene family is potentially useful because "the loci
occur as single copy sequences, and the data suggest that the various loci are evolving independently.
In two plant families, dicotyledonous Fabaceae (legumes) and monocotyledonous Poaceae (grasses),
phytochrome data provided phylogenetic resolution. In addition to nucleotide substitutions,
phylogenetically informative insertions and deletions characterize the phytochrome data sets.
Furthermore, together with data obtained from public databases, the data detected in this study suggest
that the differential distribution of phytochrome loci among flowering plant groups may be
phylogenetically informative. The presence of a legume-specific locus most closely related to PHYA
may be informative once its phylogenetic distribution is known; likewise, the apparent absence of
PHYD and PHYE from monocots and some dicot plant groups potentially resolves relationships among
major angiosperm lineages. 
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