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Plants monitor the ambient light conditions using several informational photoreceptors, including
red/far-red |ight absorbing phytochrome. Phytochrome is widely believed to regulate the transcription
of light-responsive genes by modulating the activity of several transcription factors. Here we provide
evidence that phytochrome significantly changes alternative splicing (AS) profiles at the genomic level
in Arabidopsis, to approximately the same degree as it affects steady—-state transcript levels (TXs)
mRNA sequencing analysis revealed that 1,505 and 1,678 genes underwent changes in their AS and TX
profiles, respectively, within 1 h of red light exposure, in a phytochrome-dependent manner.
Furthermore, we show that splicing factor genes were the main ear |y targets of AS control by phytochrome,
while transcription factor genes were the primary direct targets of phytochrome-mediated
transcriptional regulation. Moreover, we experimentally validated phytochrome-induced changes in the
AS of genes that are involved in RNA splicing, phytochrome signaling, the circadian clock, and
photosynthesis. Finally, photophysiological experiments using semi—quantitative RT-PCR demonstrated
that phytochrome transduces the signal from its photosensory domain to induce |ight-dependent AS
alterations in the nucleus. Taken together, we show that phytochrome directly induces AS cascades in
parallel with transcriptional cascades to mediate |ight responses in Arabidopsis.




