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Based on Single-molecule Measurement of Strand Breaks on Large DNA

Hirofumi KURITA™' and Akira MIZUNO®
(Received March 29, 2013; Accepted April 24, 2013)

We report a single-molecule-based analysis of strand breakages on large DNA molecules induced by substances emitted from
home electric appliances equipped with discharge devices, such as an air purification system. We exposed DNA solution and
bacteria to the air containing the substances or gamma-rays; single-molecule observation that involved molecular combing

was then used to measure the length of individual DNA molecules. The measured DNA length showed that the substances
from the discharge devices caused a marked change in length of DNA molecules. These results indicated that the
commercialized home electric appliances equipped with discharge devices induced strand breakage on large random-coiled

DNA molecules.
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Fig.3 Typical photographs taken during the fluorescence observation of DNA molecules. Exposure time is indicated in each photograph.
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Time course of change in relative length of DNA induced by
discharge products from a discharge device a. The relative
length /Ly is plotted as a function of the exposure time. The

curves were drawn using L/Lo = 1/ (kt+1) .
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Time course of change in relative length of DNA induced by
discharge products from a discharge device . The relative
length /L is plotted as a function of the exposure time. The

curves were drawn using L/Lo = 1/(kt+1) .
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Fig.6 Time course of change in the survival ratio of Staphylococcus

epidermidis induced by discharge products from discharge
devices (a, B).
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Fig.7 Change in relative length of DNA induced by gamma-rays.
The relative length L/L is plotted as a function of dose

of gamma-rays. The curves were drawn using L/L, =
1/(kD+1).
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Fig.8 Change in survival ratio of Staphylococcus epidermidis
induced by gamma-rays.
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Fig.9 The relationship between L/Lo and survival ratio of
Staphylococcus epidermidis induced by discharge products
from discharge devices (o, p) and gamma-rays.
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