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It has been known since the pioneering studies of Alexander and Stacey' that ionizing 
radiations are able to induce crosslinking of nucleic acids and proteins.'-* The struc- 
ture of chromatin is likely to determine the fate of radiation-induced DNA-protein 
~rosslinks,~- ' '  but in fact little is known about the formation and repair of these 
lesions, particularly with regard to the lethality or mutagenicity of protein-concealed 
double-strand breaks. How radical recombination occurs between peptides and bases 
or deoxyribose in DNA, and how this process could be modulated by oxygen or 
drugs, though also outstanding questions, are more amenable to in vitro model 
studies. 

One such simple model consists of the double-stranded alternating copolymer 
poly(dA-dT) and of the tripeptides Lysyl-Tryptophyl-Lysine or Lysyl-Trosyl-Lysine. 
These positively charged oligopeptides are known to bind to DNA by both 
heteropolar and stacking interactions in an ionic strength-dependent equilibrium.'' 
Complexation of the peptides to poly(dA-dT) was found to result in efficient protec- 
tion of the peptide aromatic groups against oxidative damage by the OH' ,  Br; or N; 
radicals, and of poly(dA-dT) against OH'-induced thymine release as well. Hydroxyl 
radical-induced covalent poly(dA-dT)-peptide adducts were produced in relatively 
good yield with Lys-Trp-Lys (G = 0.3 I mol/ I00 ev) or Lys-Tyr-Lys (G = 0.18 mol/ 
100 ev). These adducts were isolated by reverse-phase HPLC from the enzymic 
hydrolyzates of irradiated solutions. About ten different isomers were formed with 
both peptides, due presumably to different modes of radical recombination. All these 
compounds appeared to have the same general tripeptide-trinucleotide (Lys-Trp- 
Lys)-d(ApTpA) or (Lys-Tyr-Lys)-(ApTpA) structure, based on double-labeling ex- 
periments of poly(dA/T) with[methyl-'H]dTTP or [8-'H]dATP on the one hand, and 
[sc-"P]dTTP or [z-~ 'P]~ATP on the other hand. It is thus proposed, from the known 
properties of the enzymes used in the digestion procedures, that crosslinking takes 
place mostly, if not uniquely, at that level of thymidine. 

Upon acidic hydrolysis, the major (Lys-Trp-Lys)-d( ApTpA) adduct, purified to 
homogeneity by sequential reverse-phase and ion-exchange HPLC, released free 
adenine and a single thymine-containing product that did not co-migrate with thy- 
mine or 2'-deoxythymidine. Crosslinking by radical recombination at the C(5)-, C(6)- 
or 5-methyl-positions of thymine, such as shown in the accompanying figure, can 
reasonably be proposed for this particular adduct fraction in light of the results of 
Simic and Dizdaroglu.'"'' Other adduct fractions, however, showed patterns of mild 
alkaline hydrolysis suggesting peptide addition on the deoxyribose moiety at thy- 
midine sites. 
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