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Abstract: It is necessary to develop a sensitive detection method of biological damage of cosmic

radiation.
because it leads to cell death, mutagenesis and carcinogenesis.

Among radiation damages, DNA double-strand breakage is the most important

We have been developing a very sensitive method for detection of DNA double-strand

breakage.

A bacterial (Escherichia coli) genome is made of a circular double-stranded DNA of

4,000,000 bp. This huge circle is easily trapped in the trees of agarose resin and cannot move in

a electric field. However, a single double-strand break would make it a linear form, which can

move through agarose under an alternating electric field. This represents an application of

pulsed-field gel electrophoresis.
DNA double-strand breakage in vivo.

Our goal is to establish this method for sensitive detection of

(1) We detected conditions for detection of chromosomal DNA double-strand breakage by

pulsed-field gel electrophoresis.

(2) We measured ‘background’ DNA double-strand breakage under a standard condition of

bacterial growth. We used densitometry. We confirmed accumulation of broken chromosomes in

a recBC mutant.

(3) We measured DNA double-strand breakage after its artificial induction by methyl-specific

endonuclease and UV irradiation.

These results indicate that this represents a very sensitive method for detection of

chromosomal double-stranded DNA breakage.
potential drawbacks of this method.

includes appropriate physiological conditions for the bacterial cells and their containers.

We can try experiments in space to evaluate
In such cases, we need to find out further details, that

In order

to increase sensitivity of this method, it is necessary to reduce the background chromosome

breakage.
programmed death in bacteria and damage repair.
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We need to understand biology of chromosomal double-strand breakage, including
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