DNA abasic lesion is cleaved by Antibiotic Drugs Aminoglycosides: A

PN promising effect that could potentiate antitumor genotoxic agents?
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We have investigated two subfamilies of natural aminoglycoside ReSUItS & D iSCllSSiOn

drugs: the neomycin-class (compounds 1-4) and the kanamycin-class (compounds
5-8) and the synthetic derivatives 9-11. Most of those compounds appeared to

cleave efficiently DNA at abasic site lesions. If this effect could be partly related to ) . )
their toxicity, it could also find promising applications in the potentiation of the ¥ Aminoglycosides 1-11 do not cleave undamaged plasmid DNA.
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anticancer effects of genotoxic agents (ionizing radiations and alkylating agents). i, e il APsicalzrmzetpel e, g e o mii Kl

v Antimicrobial aminoglycoside drugs showed significant cleavage activity at AP sites (at aminoglycosides antibiotics at 5, 50 and 500 M. Aminoglycosides: 1: neamine;

. SR N R » o o 2: ribostamycin; 3: neomycin; 4: paromomycin; 5: kanamycin; 6: tobramycin;
3 2 5 ® R gl 3 X 3 g
HO:, > . Ring 1 Ho b R 5.10%, 5.10 and 510 M, Table 1)' 7: gentamicin; 8: geneticin; 9: apramycin; 10: streptomycin; 11: spectinomycin.
Ho. Omw, w me i%/% v The most efficient natural aminoglycoside drug is neomycin with 0.1 pM EC50 (Table
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BN e e bostamycin, R = N 6 tobramycin, U= 4, R i * iRl R zH R =cHCHNHCH, NHL, v The cleavage activity of all the compounds is strongly dependent on the ionic strength.
R = CHH, The lower ionic strength the higher is the cleavage activity (Figures 2 and 3).
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Al I I l I for which 50% of the maximal abasic
: Clearly, natural and synthetic aminoglycosides appeared to be able to cleave very o ot cleavage (EC50) is observed.
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Aliphatic diamines and polyamines are known to catalyze the toxic effects of amm‘)g]ycosfdes u.sed as antibiotic drugs. OP t’he other h'and, this effect neomycin B 1 and neamine 3. Fractions of cleavage of pBR322 plasmid DNA
cleavage of DNA at abasic sites. Since aminoglycosides contain amino groups, could become an advantage in antitumour therapy by potentiating the action of the many containing an average of two abasic sites per molecule were measured after 20 min
we became interested in examining whether these drugs could also catalyze genotoxic agents known to produce large amounts of abasic sites in their DNA target. incubationat 37° Cand pH 7.2 in the presence of 100 mM KCl.

abasic sites cleavage.
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should be influenced by the ionic strength. Experiments were then performed using 50, 100, 150 and 200 mM ionic strength

concentrations (KCD.
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Figures 2 and 3. Cleavage of pBR322 plasmid DNA at pH 7.2 and 37°C in the
presence of aminoglycosides tested at 5.10° M (blue), 5.10-5M (red) and 5.10-4 M
(green)and 50, 100, 150 and 200 mM KCI solutions.




