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The Department's continuing interest is centered on the mechanisms of
mutagenesis and DMA repair. Part of the studies concerns the effects of the
interdependence of mutator and antimutator genes on the response of E. coli cells to
various mutagens. The phenomenon of mutation frequency decline (MFD) was studied
and recently distinct response of this system to UV light and to alkylating agents was
shown. Studies on the isfA gene, which is involved in the regulation of the SOS
response, including its precise localization on the bacterial chromosome, were
continued. Also, studies on the mechanism of DNA replication-independent
mutagenesis in lambda phage were continued. Halogen light mutagenesis and the role
of the hem gene in the near UV and UVA irradiation mutagenesis were investigated.
New experimental approaches were adapted to study adaptive mutations.

Another part of the studies was focused on the relation between the structure of
DNA bases adducts and their coding and mutagenic properties, as well as their
properties as substrates for DNA repair enzymes. These studies include instrumental
methods, such as NMR, MS, HPLC and GC/MS, to investigate structure and the
kinetics of formation and excision of adducts, and organic chemistry methods to
synthesize adducts. The coding and mutagenic properties of several oxidized and
alkylated bases (including imidazole-ring opened purines) were determined by
employing in vitro enzymatic and phage/bacteria systems. The sites of reaction of
chloroacetaldehyde, a metabolite of carcinogenic vinyl chloride, with a fragment of
human p53 gene, were studied using the method of polymerase fingerprint analysis.
Ethenoadducts, the products of the reaction of chloroacetaldehyde with adeninę and
cytosine, and also products of solvolytic degradation of ethenoadenine, were studied as
substrates of various DNA glycosylases. Several purine and pyrimidine derivatives
were synthesized and tested as inhibitors of DNA glycosylases.

Studies on the mechanisms of photoreaction of psoralens with lipid
components of cell membrane were continued. Lecithin-psoralen adducts were
characterized and their role in photochemotherapy is being investigated.

1. INDUCED AND ADAPTIVE MUTATIONS
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^ We continued the study of the MFD (Mutation Frequency Decline) repair
phenomenon in MMS-treated E.coli K12 bacteria. We used the argE3->A.rg+ reversion

I CM system in the AB11 SlargES strain to investigate the level and specificity of Arg+

_l revertants under MFD conditions. These studies revealed that the repair process
°- observed in MMS-treated and transiently starved AB1157 cells was not directly UvrA-

dependent which means that it differs from the MFD repair observed in UV-irradiated
bacteria. Instead we found that MFD repair in MMS-treated bacteria depends on two
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