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The Circadian Rhythm

-Circadian rhythm: 24-hour cycle of body processes

-Controlled by suprachiasmatic nucleus, found in hypothalamus
-Light signals transmitted from environment via retina to brain

-In turn, SCN sends signals to other parts of the body, regulating

hormone secretion, appetite, sleep schedule

-Controlled on a genetic level with a series of feedback loops

(Wolverton, 2013)

Circadian Rhythm Shifts in Melanocytes vs. Melanoma

Cells and the Effect on Gene Expression Levels

Circadian Rhythm and Skin Cancer

-Melatonin, a hormone whose levels are controlled by the circadian
rhythm, has oncostatic effects, meaning it slows cancer growth

-When the circadian rhythm is disrupted, melatonin secretion is

also disrupted, restricting the oncostatic effects of the hormone,
and leading to an increased incidence of cancer

-Women who worked shifts at night were found to have a higher

incidence of breast cancer (Jasser, 2006)

-Mutations of circadian genes, such as PER and Cry, can lead to the

growth of cancer, seeing as circadian genes are involved in cell

growth and repair
-Mutations in p53, a circadian-regulated gene, results in a higher

incidence of cancer (Shanmugam, 2013)

-Combination of p53 and Cry mutations, which both speed cancer

growth separately, slows cancer growth (Gaddameedhi, 2013)
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Circadian Rhythm Disruption

-Can be disrupted by both environmental and genetic factors

-Environmental: jet lag, shift work, excessive exposure to light at

night, travel across time zones

-Genetic: mutations in circadian genes
-Disruption can lead to a multitude of diseases, one being cancer

(Shanmugam 2013)
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: . . . . cells have a lesser capacity to repair the damage, and are more
involved in cell repair can be more or less active, dictating the

likely to replicate this damage onto new cells.
body’s response (Eriguchi, 2003) IKELY Pl | g w

Future Research

Methods

-Skin samples and melanoma tumor samples taken from mice,

3am/3pm -Use established connections between the circadian rhythm and skin

-DNA converted to cDNA for more accurate analysis cancer to improve regulations concerning daily UV exposure; body

-Qiagen Rneasy used to extract RNA does need a certain amount, but best time to be exposed to UV rays

-Samples analyzed for concentration using NanoDrop should be examined

spectrophotometer -Develop ways in which the circadian rhythm can be used not only to

-Samples of equal concentration combined with enzymes to prevent but also to treat skin cancer

encourage reaction to form cDNA

-PCR (Polymerase Chain Reaction) completed
-Levels of Actin (control), Bmall, Cryl measured
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-Determined relative levels of Bmall and Cry1

1481

-Average CT (cycle threshold)

1w

Actin

-Difference in mean CT in Actin vs. Bmall/Cry1
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-2-ACt to determine change in levels at different times

els

-Time with higher 2-ACt named relative level 1; time with
lower gene level recalculated relative to 1
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