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4. Abstract of the work accomplished and the results obtained ~

(Please refer to the publication numbers overleal. A more detailed report should be submitted if the project did not result in any publication.)

Considerable progress has been made in understanding the mechanism of DNA
repair. The primary process 'in vitro' has been shown to be photoreduction of the
flavin radical (®' in figure 1,see papers 1 & 3 ). This proceeds via formation of
the excited doublet state (@ ) and subsequent intersystem crossing to give the
quartet state (® ) as confirmed by picosecond flash photolysis ( paper 5 ).
Intra-enzyme hydrogen atom transfer from a tryptophan residue (@ — @) is
followed by either a back reaction (@®— @ ) or electron transfer from reducing
agents @ —® (paper 6).

The role of the second chromophore (now identified as a folate derivative (figure 2,
page 6) has been shown to gather light (@ —®)in an analagous fashion to
antennae pigments in photosynthesis and transfer energy to the flavin either in
its radical (©®—® ) or reduced (® »® ) form (paper 4). The above results
raised the question of whether the active form 'in vivo' or 'in vitro' is in fact the
fully reduced enzyme. This was confirmed by a combination of e. s. r. and
photochemical experiments on purified enzyme (paper 3). Comparative studies
were carried out on the DNA photolyse enzyme from yeast. It was shown that
although this enzyme is isolated in a fully reduced form, ‘upon storage the flavin
oxidises to its free radical form (as detected by e. p. r.) in an analogous manner
to that of the E.coli enzyme. Subsequent irradiation results in radical reduction in .
the same way as outlined for the E.Coli enzyme (paper 2).

It has now been established that the main event in DNA repair occurs following ]
excitation of the reduced flavin DNA complex (® ). Considerable information on
the nature of the steps leading to DNA repair (®— ®) have been obtained during
picosecond flash photolysis carried out during the final trip of the award.The
excited flavin © has been observed for the first time and its quenching by
pyrimidine dimers in DNA observed.While the nature of the quenching process is
unknown ,this represents the first direct observation of the repair process.
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