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Terahertz Radiation for Demethylation of Cancer Cells

Terahertz (THz) radiation is being researched as

a novel, non-invasive optical method for the demethylation of cancer cells. Studies have shown that
resonant high-power THz waves, specifically around 1.6-1.7 THz, can reduce abnormal DNA methylation
in cancer cells, a process that is a primary alteration in cancer development.

Mechanism and Findings

e Resonant Frequency: Cancer DNA with abnormal hypermethylation exhibits a specific molecular
resonance frequency in the terahertz region, typically around 1.6 to 1.7 THz.

¢ Demethylation Effect: Irradiating cancer cells with high-power THz waves at this specific
resonant frequency causes the dissociation of methyl-DNA bonds, leading to a decrease in the
overall degree of methylation (demethylation).

e Gene Expression: This process can modify gene expression, potentially downregulating genes
involved in cancer pathways.

e Minimal DNA Damage: Research indicates that this resonant THz demethylation induces only a
few abasic sites (a measure of DNA damage), significantly less than damage caused by other high-
power radiation like infrared lasers, suggesting it may have fewer side effects than traditional
chemical demethylating agents.

e Targetability: As an optical technique, THz demethylation allows for the localized application of
radiation to cancer cells, which could minimize damage to surrounding healthy tissues.

Potential Application

This technique has potential applications as a non-invasive "epigenetic scissors" for cancer therapy, similar
in effect to chemical agents like decitabine but with the advantage of being targetable and having fewer
side effects.

Current research, often conducted on cell lines (e.g., melanoma cells) and extracted DNA, is exploring the
feasibility of this method for clinical use, particularly for superficial cancers like skin melanoma, and
investigating methods to deliver the radiation to internal organs using waveguides.
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