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Signal transduction of phototropism in plant

Abstract

Phototropism allows plants to receive the most amount of light to perform
photosynthesis, which produces food and energy for all organisms. The
phenomenon of phototropism has been known since the 19th century, and auxin has
been identified to be the main hormone involving in phototropism. However, the
major plant tissue responsible for receiving light signal is not fully understood, and
the signal transduction pathway within cells after light activation is not clear.
Therefore, the phototropism of mungbean seedlings is examined by Light Emitting
Diodes (LED) which produce the specific wavelength of light in this study. Results
point out that blue and green lights rather than red and yellow lights induce
phototropism of moonbeam. The phototropism of mungbean seedlings is further

studied by plants whose leaves, petioles, apical meristem, or cotyledons were



removed, showing that the presence of either apical meristem or petioles is needed for
inducing phototropism. Also, stem ,not leaves, is the major tissue that receives light
activation, and induces phototropism. The signal transduction of phototropism was
further analyzed in the presence of calcium ion chelator and channel blockers. The
signal transduction of phototropism induced by blue or green light contains the
increasing concentration of calcium ion within cytosol. Interestingly, there is a
calcium-independent tansduction pathway for blue light only to induce phototropism.
Additionally, staurosporine (STA), a protein kinase inhibitor and okadaic acid (OKA),
a protein phosphatase inhibitor, were used to study the signal transduction pathway of
phototropism, and results indicated that protein phosphatase 1 and 2a is needed for
both blue and green lights to induce phototropism. Conclusively, the phototropism is
triggered by the reception of light by stem, and the light signal is transferred to apical
meristem and petioles that reserve auxin produced from apical meristem. Auxin is
then transferred to the cells that is illuminated, increases the concentration of calcium
ion and activates protein phosphatase 1 and 2a in cells, and finally phototropism

occurs.
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