
substrate/inhibitor properties in various enzyme systems, with emphasis on enzymes
related to chemotherapeutic activities, were investigated.

In the series of thionated inhibitors of thymidylate synthase (TS), potential
antitumor agents, regioselective syntheses were elaborated for 2- and 4-thio, and 2,4-
dithio derivatives of 2'-deoxyuridine (dUrd), 5-fluoro-2'-deoxyuridine (FdUrd), and
several other 5-fluoro, 5-bromo- and 5-trifluoromethyl congeners, and the 2-thio
derivatives of FdUrd and its oc-anomer, which proved to be selective agents with high
cytotoxicities correlated with the inhibitory activities vs TS of their corresponding
5 '-monophosphates.

Regioselective syntheses were also elaborated for 2'-deoxycytidine and
5-fluoro-2'-deoxycytidine derivatives. Solution conformations of these nucleosides were

deduced from high- resolution (500 MHz) *H NMR spectra. Substrate/inhibitor

properties of 2-thio-2'-deoxycytidine (S^dCyd) and 5-fluoro-2-thio-2'-deoxycytidine

(S FdCyd) with respect to human leukemic spleen deoxycytidine kinase have been
examined. Both are substrates, and also good inhibitors, of phosphorylation of
2'-deoxycytidine and 2'-deoxyadenosine. Particular attention was directed to the
specificity of the NTP phosphate donor for several nucleoside kinases, and procedures
have been developed for distinguishing between ATP and other NTP donors, a problem
of importance in chemotherapy with nucleoside analogues.

Biological properties of the newly synthesized thiated pyrimidine 2',3'-

dideoxy-3'-fluoronucleosides, S^,3'-FddUrd and S^,3'-FddThd, were also investigated.
Thiated 3'-fluoronucleosides were moderate substrates for thymidine phosphorylase and

were quite inactive vs uridine phosphorylase. S ,3'-FddUrd proved to be a moderate,

and S^,3'-FddThd a potent and selective, inhibitor of the replication of HIV-1 in CEM4
cells, comparable to the activity of the known antiretroviral agent AZT.

5-Fluorouridine and 5-fluorocytidine are potent antitumor agents, but too toxic
to be used as drugs. To decrease this toxicity, a new class of branched-chain sugar
nucleosides, pyrimidine and purine hamamelose nucleosides, was synthesized, with
uracil and 5-fluorouracil derivatives being the most potent antileukemic agents,
activities being comparable to that of 5-fiuorouridine.
Publications: 3098, 3112,+3U3,3114, 3118,3137, 3138, 3139, 3142, 3150, 3175,
3182,3191, 3225, +3226,3236, 59/N

4. MECHANISMS OF PUVA (Psoralen + UVA) PHOTOCHEMOTHERAPY §=§

Z. Zarqbska, E. Waszkowska, D. Barszcz ^ _ °j>
^ = CD

Our studies are aimed at understanding the action of PUVA phototherapy on : = o
the lym-phocytes membrane. The investigations are carried out on model lecithins ^ = §
having in the second position oleic/linoleic acid as the majority of lecithins have. a = = =-*
Previous investigations led to a discovery of a new class of photoadducts which ^ =
accompany the photolytic breakdown of lecithin. The new photoadducts were obtained =
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by irradiating a mixture of psoralen or 8-methoxypsoralen with phosphatidylcholine;
separated by HPLC or TLC and characterized by UV and NMR spectra and mass
spectrometry. Kinetics of psoralen photolysis in the presence of lecithin was followed
and the yield of the initial photoproducts was determined.

The predominant reaction was a cycloaddition between one of the two
photoreactive sites of psoralen (3,4-pyrone edge) and one of the olefinic bonds of the
unsaturated fatty acid linked in the second position of the glycerol moiety of
phosphatidylcholine. Two adducts were purified to homogeneity and characterized: an
adduct of psoralen to oleic acid in lecithin (PCdlpal<>PSO) and two isomeric adducts
to the free linoleic acid (d2<>PSO).

The extreme sensitivity of isolated photoproducts was encountered in the
course of identification analysis (UV, NR and mass spectrometry). This was in contrast
to the other stable psoralen cyclobutane adducts, like psoralenothymine or
psoralen<>fatty-acid-methyl-ester. We assume that the short life-time of our adducts is
associated with the presence of a -COOH end group in the free fatty acid, and its ester
group -COO- in the lecithins. These compounds undergo hydrolysis/oxidation
reactions in aqueous micelles and in the slightly hydrated methanol. The photoadducts
are also photosensitive, e.g. the cyclobutane ring splits under laser beam (337 ran, 50
mJ) applied in the MALD1 (Matrix Assisted Laser Desorption and Ionization) method
for molecular mass estimation. With the more gentle method, LSIMS (Liquid
Secondary Mass Spectrometry), molar ratio of compounds in photoadducts was found
to be 1:1.

Two M.Sc. Theses performed in our group contributed significantly to the
progress of the investigations. The program is conducted in collaboration with the
Department of Pharmaceutical Sciences of the Padua University, Centra di Studio sulla
Chimica del Farmaco e dei Prodotti Biologicamente Attivi del CNR, Padova, Italy.
Publications: 994/A, 997/A, 71/N, 72/N

^ S 5. MECHANISMS OF UV-INDUCED MUTAGENESIS

——— _ /. Pietrzykowska, A. Bqbenek, A. Czajkowska, M. Felczak, J. Knvawicz

T- Studies on the isfA gene, presumably involved in the regulation of the switch-off of the
i § SOS response, were continued. The influence of the isfA mutation on the specificity of
1 2 mutagenesis induced by UV-light and by alkylating agents was investigated in recA"
i D- and recA730 E. coli strains. We have previously shown that the isfA mutation inhibits
! SOS-dependent phenomena, including SOS mutagenesis, most probably by inhibiting
| RecA coprotease activity. UV-light induces mutations that are predominantly base

substitutions, the largest group of which consists of the transitions AT-GC and GC-AT.
Another mutagen which also induces GC-AT transitions, but by an SOS-independent
pathway, is EMS. On the other hand, in the strain constitutively expressing the SOS
functions, recA730, transversions are mainly observed. The effect of the isfA mutation
on the mutation specificity induced by UV and EMS, or mutator activity in recA730,
was analyzed in a system described by Cupples and Miller. It was found that the isfA
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