Circadian clocks: more beyond neurons
Circadian astrocytes: Networked in cortex and cancer
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Circadian rhythms in the brain regulate sleep-wake, feeding-fasting and other daily behaviors. The
cells of the suprachiasmatic nucleus play a central role in coordinating daily rhythms in the brain. This
talk will explore how daily rhythms in the neurons and astrocytes of the cortex arise and synchronize to
local time in health and in glioblastoma, the most common and deadly form of brain cancer.
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Exploring mechanisms of microRNA rhythms in the mouse cerebral cortex
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Post-transcriptional mechanisms control daily oscillations of protein abundance in the mouse liver.
Whether this occurs in brain is unknown. MicroRNAs are small noncoding RNAs with posttranscriptional regulatory capacity. Analysis, around the 24 hours, of transcriptome/miRNome indicated
that ~19% of the miRNAs are circadian in cerebral cortices of adult mice. Most of oscillating miRNAs
peak in the active phase (between ZT10-ZT18), therefore ‘in phase’ with the Per and Cry circadian
repressors, and were compromised upon the deletion of Bmal1 gene in astrocytes, which impairs brain
circadian rhythms, cognition and lifespan. We will discuss mechanisms of miRNA oscillations in
cortical cell subpopulations and relevance of miRNA rhythms in circadian circuits.
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How fish “sense” the light? Fish as model to study the deep brain photoreception
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During the Cambrian explosion animal body plans evolved very rapidly and image-forming eyes and
visual systems emerged. However, in the pre-Cambrian era early organisms already evolved
photoreceptors that were capable of light detection to mediated simple behavioral responses as the
phototaxis. For this reason, extra-retinal photoreceptors represent the most basal form of light reception.
Fish represent the most fascinating model to study deep brain photoreception because they colonized all
aquatic habitats characterized by different photic environments including the subterranean waters in
perpetual darkness. Comparative studies on pigeon and hypogean fish species could help to shed light
on key genetic and physiological mechanisms whereby animals directly or indirectly respond to light.
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Cryptochrome: the dark side of a circadian photoreceptor comes to light
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In Drosophila, Cryptochrome acts as the main circadian photoreceptor in the central pacemaker
neurons and as component of the circadian repressor complex in the peripheral clocks. While the lightactivation mechanism is being thoroughly studied, the nature of the transduction signaling that activate
CRY in the dark remains largely unknown. We hypothesize a novel mechanism regulated by Ca2+/CaM,
that could be involved in the light-independent activation of Drosophila and act in consolidating the
light-response stimulation.
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