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Abstract:
Phytochrome is the photoreceptor in plants that senses red and far-red light. In Arabidopsis, it is
encoded by a small gene family with 5 members: PHYA, PHYB, PHYC, PHYD and PHYE. The
regulation of the PHYA and PHYB genes has been characterized to an extent, but as yet little is known
about the PHYD and PHYE genes. These two genes are more closely related to PHYB and form a
sub-family of PHYB-like genes. So, the spatial, temporal and photoregulation of the PHYD and PHYE
gene promoters was studied in comparison with that of the PHYB gene. Using the promoter-reporter
fusion system with the gus reporter gene, I show here that, in spite of the amino acid sequence
homology between them, there are distinct differences in the expression patterns of the three genes.
The PHYB gene is expressed throughout the plant at medium to high intensity and shows no regulation
by light. On the other hand, the PHYD gene shows light-dependent regulation in the roots. It is also
expressed to a much lower intensity, the level of expression being strongly correlated to the transgene
copy number. The PHYE gene also shows a very low intensity of expression. The difference in the
pattern of expression of these 3 genes is very apparent in the male gametophyte: PHYB is expressed
strongly in the filament, the anther and the pollen, while PHYD is expressed only in the pollen, and
PHYE is expressed only in the anther.

In order to determine whether the activity of an individual phytochrome gene can be selectively
suppressed with an antisense transgene, inhibition of the PHYB gene was attempted. Multiple copies of
the antiB transgene succeeded in decreasing the amount of PHYB protein in the plant by about 50%.
The phenotype observed in these plants was intermediate between the wild-type and that shown by the
phyB null mutant, hy3, in characteristics of hypocotyl length and chlorophyll levels. However, certain
variant phenotypes were also observed that deviated from both wild-type and mutant phenotypes. It is
possible that these variant phenotypes might be caused by the antiB transgene interfering with the
expression of other members of the phytochrome gene family. 
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