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Abstract

This thesis consists of two parts of the study. The first part describes modification
of ion implanter CMU2 with designing and installing a magnetic beam scanner to the
beam line. The work was aimed at solving the problem of inhomogeneous beam
bombardment at the target area, particularly, for large area and large-quantity treatment
of biological samples in ion-beam induced mutation experiments. The second part
describes experiments on investigating mechanisms involved in ion-beam induced
mutation by using low-energy and low-fluence ion bombardment of naked DNA. The
investigation was motivated by the curiosity on why short-ranged low-energy ion beams
were able to induced mutation DNA that was situated far beyond the ion range. In the
experiment, bombardment of naked plasmid DNA with argon and nitrogen ions at energy
of a few keV to fluences of an order of 10** ions/cm? simulated the low-energy ion beam
induction of mutation, in which a small amount of ions might possibly penetrated through
the porous biological materials that covered DNA to directly interact with DNA at very
low energy. Subsequently, the ion-bombarded DNA samples were analyzed using
electrophoresis, selection of DNA mutation and DNA sequencing. Results provided

evidence that low-energy and low-fluence ion bombardment indeed altered the DNA
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structure from supercoiled to relaxed form (single strand break) and short linear

fragments (multiple double strand breaks) and thus induced mutation.
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