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ABSTRACT

This study was conducted to investigate the effect of plasma immersion ion implantation
on DNA as a method of mutation induction. Samples of plasmid DNA pUCI9 and a DNA
fragment containing the LacZ gene were directly bombarded with nitrogen plasma immersion ion
implantation of varied biases (2.5, 3.5 and 5 kV)} and varied fluences (0.5, 1, 2 and 4 x 10"
ions/cmz). Plasma treated DNA and DNA fragments were transferred into the bactena,
Escherichia coli DH50, to observe mutation induction. Mutation frequencies as a function of the
bias voltage for fixed fluenccs and as a function of fluence for fixed bias, were found to increase
in direct proportion with bias or fluence. Damage in the LacZ gene was then identified to
determine the kinds of mutation induced by plasma implantation on the DNA. DNA sequencing
confirmed the damage to the LacZ gene and revealed the dominant types of damage: deletion of
pUCI9, transversion in the LacZ gene fragment and mutation of the base cytosine {C) with

highest radiosensitivity.



