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The majority of our studies are centered on (i) mechanisms of mutagenesis and
DNA repair (including MFD) in Escherichia coli, Ml3, and lambda phages; (ii) inhibitory
and miscoding properties of modified bases in DNA; (iii) synthesis and properties of
pyrimidine nucleosides and nucleotide analogues vvith potential anti-tumor, anti-virus and
anti-parasite activities, including their conformation and substrate/inhibitor properties in
some enzyme systems of relevance to chemotherapy; (iv) molecular mechanisms of
PUVA (psoralen + UVA) treatment in psoriasis photo-chemotherapy in particular its
action on cell membrane; (v) specificity and methods for assays of N-alkyl-purine DNA
glycosylase.

The spectrum of mutagens tested includes: MMS, DMS, ultraviolet or halogen
light and hydroxyl radicals. The enzymes and repair systems investigated include: DNA
polymerases and the proofreading activity of DNA pol III, UvrABC-endonuclease,
mismatch repair system, and methyl DNA glycosylases.

Much attention is focussed on the role of UmuDC proteins in mutagenesis
(dependent and independent on DNA replication) and DNA repair, and on the effect of the
Tn/0 transposon on the survival and mutation frequency of halogen light irradiated
bacteria.

A new class of nucleosides containing C(2)-hydroxymethyl-ribose (hamamelose)
was synthesized, and it was found that uracil and 5-fluorouracil derivatives show a
significant antitumor activity.

It was found that 2CDA (2-deoxy-2-chloro-adenosine) an anti-lymphoid drug
does not induce mutations, when incorporated into DNA, but significantly inhibits DNA
replication.

In studies with oxidized Ml 3 DNA it was found that Fapy-
(formamidopyrimidine)-residues in DNA selectively inhibits DNA synthesis, and the
effect depends on the neighbouring sequences and the DNA polymerase tested.

Highly unstable derivatives of lecithin-psoralen adducts were characterized and
their role in PUVA photochemotherapy is being studied.
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C. Janion, E. Grzesiuk, A. Fabisiewicz, B. Tvdek, J. Ciesla, M. Grqziewicz, A. Wqjcik,
E. Speina

The discovery that the mfd gene codes for a transcription-coupling repair factor
(TRCF) prompted us to re-investigate the MFD (mutation frequency decline) phenomenon
in E.coli K-12 strain when mutations were induced by ultraviolet light, halogen light or
MMS-treatment. These studies revealed that: (i) the process of MFD involves the
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proofreading activity of DNA pol III and the mismatch repair system, as well as, TRCF
and the UvrABC-excinuclease (ii) a semi-rich plate test may be replaced by a rich liquid
medium, (iii) the T o T pyrimidine dimers are the lesions excised with the highest activity,
and (iv) overproduction of UmuD(D'C) proteins leads to a great increase in mutant
frequency in irradiated and MMS-treated cells. The role of mismatch repair (MR) in
MMS-induced mutagenesis is obscured by the fact that the spectra of mutational
specificity are different in bacteria proficient and deficient in MR.
It has been found that transposons TnlO (and Tn5) when inserted into chromosomal DNA
of E. coli influence the phenotype lowering the survival and frequency of mutations
induced by UV or halogen light irradiation. This is connected with a deficiency of
UmuD(D') and UmuC proteins. Transformation of bacteria with plasmids bearing the
nmnD(D')C genes, suppresses the effects of the transposon insertion, a phenomenon which
has not been described before.

Single-stranded DNA of M13mpl8 phage was oxidized in vitro by a hydroxyl
radical generating system including hypoxanthine/xanthine oxidase/Fe3+/EDTA, and it
was found that Fapy-Ade, Fapy-Gua, 8-oxyAde and thymine glycol were the main
products formed. Replication of the oxidized template by T7 phage DNA polymerase,
Klenow fragment of polymerase I, or polymerase beta from bovine thymus has revealed
that oxidized pyrimidines are stronger blockers than oxidized purines for T7 phage and
Klenow fragment polyinerases and the blocking potency depends on the neighbouring
bases and on the type of polymerase.

Studies of mutagenic lesions in phage Ml3 DNA after DMS+NaOH treatment
strongly indicate that Fapy-7meA is a mutagenic base. The loss of 7meAde, the precursor
of Fapy-7meA, from DNA of M13 resulted in a decline in mutagenic potency at a rate
proportional to the amount of bases removed.
Publications: 3106,3108,3133,3169,3174,3201,3230, 905/A, 906/A, 923/A, 961/A,
962/A, 963/A, 1004/A, 1008/A, 1014/A, 1015/A, 1020/A, 1022/A, 1035/A, 1036/A,
1037/A, 1038/A, 1039/A, 1040/A, 1041/A, 1042/A

2. CHEMICAL BASIS OF MUTAGENESIS AND REPAIR OF CYCLIC BASE
ADDUCTS

J. Kusmierek, A. Bukowska-Maciejewska, E. Borys

2.1. Miscoding properties of modified bases.

2-Chloro-2'-deoxyadenosine (2CldA) is used for treatment of several lymphoid
malignancies. Since this drug is incorporated into DNA, we have undertaken studies on
base pairing of 2-chloroadenine (2C1A). 2CldA phosphoramidite was synthesized and
used for preparation of 25-mer templates with 2C1A located at site 21 from the 3'-end.
Kinetic parameters (Km and Vmax) for the incorporation of dNTPs by AMV reverse
transcriptase opposite the 2C1A template, as well as for the extension of a 2C1A-T pair,
were determined. The efficiency (Kin/Vmax) of incorporation of dGTP, dCTP and dATP
opposite 2CIA is at least one order of magnitude lower than opposite an unmodified A.
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