PHOTOTROPINS

Phototropins are blue light-sensitive photoreceptor proteins found in plants that play a central role in
phototropic responses, which involve the directional growth of plant organs towards or away from a
light source. The mechanism of action of phototropins involves a series of molecular events that enable

plants to perceive and respond to changes in light direction and intensity:

Blue Light Absorption: Phototropins are primarily sensitive to blue light (approximately 380-500
nm). When they absorb blue light, the photoreceptor undergoes a conformational change, leading to

its activation.

Activation of Kinase Activity: The conformational change triggered by blue light activates the
kinase activity of the phototropin protein. Kinases are enzymes that phosphorylate (add phosphate

groups to) target proteins as part of signaling pathways.

Autophosphorylation: Upon activation, phototropins undergo autophosphorylation, where they
add phosphate groups to specific tyrosine residues within their own structure. This

autophosphorylation process is crucial for the subsequent steps of the phototropin signaling pathway.

Binding and Activation of Downstream Proteins: Autophosphorylated phototropins can then
interact with downstream target proteins, such as Non-Phototropic Hypocotyl 3 (NPH3) and Root
Phototropism 2 (RPT2) in Arabidopsis. These interactions are important for the transmission of the

phototropic signal and the coordination of growth responses.

Microtubule Rearrangement: One of the key effects of phototropin activation is the reorganization
of microtubules within plant cells. Microtubules are structural components that help determine the
orientation of cell growth. Phototropin-mediated signaling influences microtubule arrangement to

guide growth in the direction of the light source.

Auxin Redistribution: Phototropins also affect the distribution of the plant hormone auxin. In
response to blue light, phototropins can trigger the redistribution of auxin by promoting its movement
from the illuminated side of the plant towards the shaded side. This leads to differential growth, causing

the plant organ to bend towards the light.

Phototropism and Chloroplast Movement: Phototropins also regulate chloroplast movement in
response to light. This allows plants to optimize photosynthesis by positioning chloroplasts in a way

that maximizes light absorption.



Stomatal Opening and Blue Light Responses: In addition to phototropism, phototropins are
involved in other blue light-related responses, including stomatal opening and light-induced inhibition

of hypocotyl (stem-like structure) elongation.



