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ABSTRACT

The ability to remove UV-induced pyrimidine dimers from the transcriptionally active MATa
gene was examined in nine radiation-sensitive (rad) mutants ofthe yeast Saccharomyces cerevisiae
using the scission activity of T4 endonuclease V at pyrimidine dimer sites. The rad2 and rad3
mutants, belonging to RAD3 epistasis group, were found to be defective in their ability to remove
UV-induced dimers, while rad7 mutant, belonging to the same group, showed a slightly low rate of
removal of T4 endo V sensitive sites (ESS) after 4 and 5 hr. In RAD52 epistasis group, the removal
of ESS in rad24 progressed to 50% after 4 hr and then leveled off to 5% after 5 hr. While,both
rad50 and rad52 mutants proceeded gradually to remove the ESS until reached 55 and 50% after 5
hr, respectively. In RAD6 epistasis group, rad6 and rad8 mutants revealed high removal ofESS
after 3 hr with removal of 75.5 and 90%, respectively. In rad18 strain, the removal ofESS was
fluctuated with different repair rates and the highest removal ofESS of radl8 was obtained after 5
hr, which reached 87%. The main pur.~ose ofthe study is to examine DNA repair at the level ofa
specific gene in yeast and to analyze the role ofsuch a gene involved in the removal ofdamage
from DNA. The study produced a rapid method, which can be used as a standardfor the detection
ofdamages due to numerous environmental pollutants.
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INTRODUCTION

E xcision repair is an important repair
process in virtually all organisms,
principally two different mechanisms

are recognized; base excision and nucleotide
excision. In prokaryotes these mechanisms are
understood in great detail at the molecular
level. An example of the nucleotide exrision
pathway in E. coli is the UvrABC gene
products, which are involved in recognition of
the lesion in the DNA, and incision of the
damaged strand at both sites of the strand (van
Houten, 1990). In the case of base excision,
the damaged base is removed by a damage
specific glycosylase. Well known base
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excision repair mechanisms, which are active
on UY induced pyrimidine dimers, are the
phage T4 denY system (Dodson and Lloyd,
1989) and the Micrococcus lilteus
endonucleases system (Grafstrom et al., 1982).
In eukaryotes, the DNA repair processes are
far less understood at the molecular level,
whereas a larger number of loci is involved in
the excision repair process compared to
prokaryotes (Friedberg, 1988). In
Saccharomyces cerevisiae, approximately 30
UY-repair genes (rad mutant loci) have been

. assigned to three epistasis groups RAD3,
RAD6 and RAD52 (Prakash et ai., 1993).
Analysis of rad mutants has indicated that loci
in the RAD3 epistasis group are involved in






















