CRYPTOCHROMES

Cryptochromes are a class of blue light-sensitive photoreceptor proteins found in plants, animals, and
some microorganisms. They play a significant role in various biological processes, including regulating
the circadian rhythms, controlling seedling growth, and influencing flowering time. The mechanism of
action of cryptochromes involves the following steps:

Blue Light Absorption: Cryptochromes primarily absorb blue light (approximately 350-450 nm),
which induces a conformational change in the protein's structure. This conformational change is
essential for the subsequent signaling events.

Flavin Chromophore: Cryptochromes contain a flavin chromophore, either flavin adenine
dinucleotide (FAD) or a related molecule called flavin mononucleotide (FMN). These molecules are
involved in light absorption and signal transduction.

Interactions with Proteins: Upon blue light absorption, cryptochromes undergo a conformational
change that allows them to interact with other proteins, especially members of the CRY-Interacting
Proteins (CIPs) family.

CIB1 Interaction (Plant Cryptochromes): In plants, cryptochromes can interact with a protein
called Cryptochrome-Interacting Basic-Helix-Loop-Helix 1 (CIB1). This interaction is dependent on blue
light. When cryptochromes bind to CIB1, they form a complex that can directly regulate the
transcription of various target genes involved in growth and development.

Circadian Rhythm Regulation: Cryptochromes are integral to the plant's circadian clock
mechanism. Their interactions with other clock components help regulate the expression of clock-
associated genes, which in turn control the plant's daily rhythm of physiological and metabolic
processes.

Photoreactivation and Repair: In addition to their role in light sensing, cryptochromes are involved
in the repair of DNA damage caused by exposure to ultraviolet (UV) light. They can undergo a
photoreactivation process in which blue light triggers the enzymatic repair of UV-induced DNA lesions.

Animal Cryptochromes and Circadian Rhythms: In animals, cryptochromes also play a crucial
role in regulating circadian rhythms. They interact with other proteins in the circadian clock machinery
to help synchronize the organism's biological processes with the daily light-dark cycle.

Magnetoreception (Some Animals): In certain animals, cryptochromes have been implicated in
magnetoreception, the ability to sense Earth's magnetic field and use it for navigation. The exact
mechanism is still under investigation.

In summary, the mechanism of action of cryptochromes involves the absorption of blue light,
conformational changes, interactions with other proteins, regulation of gene expression, and the
coordination of various biological processes, including circadian rhythms and growth responses.



