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Plasmid R46 inueases survival of bacteria exposed to CNA-dmMging agents such as 
ultraviolet light (W) and the anticancer drug bleanycin (BXM) (Attfield and 
Pinney, 1980) by an unknm meckdsm. Both W and BIM damge me strand of the 
LNA molecule. Vk have nm investigated the effect of R46 m survival of bacteria 
exposed t o  the mfunc t iona l  alkylating a F t  methyl me-phcMte (H) I 

nitrofurazane ( P F Z ) ,  which produces siqlerstrand breaks in m, proflavine (PF) 
and adrimycln (m) , both of which interkdate be- adjacent base pairs in the 
LNA helix, and mitanycfnC m) and c is-plat inurrII~odicNoride (PDD) . 
.ME crosslinks bases on mite strands of the DNA molecule (i.e. interstrand 
linkage), whereas PDD functions by CrosslMdng bases in close p-oxhlity on one 
strand of the molecule (i.e. intrastrand linkage) . 
The effect of plasnid R46 an the sensitivity of Fscherichia strain AR1157 
to these DNA damaging agents was assessed by incubating cells a t  37O in nutrient 
broth containing sublethal or lethal concentrations of the drugs. A t  hourly 
intervals saples bere diluted in nutrient broth, plated anto nutrient agar and 
incubated overnight a t  37O to test for sunrival. The plasnid had l i t t l e  effect an 

Table 1. Effect of R46 an survival of E.coli AB1157 aeosed t o  LNA damage 

Cmcentraticn (pghnl) 10 50 1 250 50 * 
% swxival R46 + 

12 8.0 100 2.0 16 7.1 

*% survival ~ 4 6 -  3.0 2.5 2.5 1.7 15 6.4 

survival of strain AB1157 when exposed to lethal cacentratians of ADM, PF or MIC 
(Table 1). Rrthenmre, R46 prcduced no effect cn the grawth rate of cells 
incubated with sub-lethal concentrations of these drugs. Hamrer, in mtrast the 
plasmid markedly increased the survival of E-coli strain AB1157 following exposure 
to a lethal ccncentratim of PCD, and it also protected against NFZ and WS 
(Table 1). Cells harbauring R46 also grew more rapidly than plasnid-less cells in 
sub-lethal concentrations of PDD, NFZ or ME. 

P l a a m i d d a t e d  increase in bacterial survival after expcsure to CNA damaging 
agents such as W and MG is thought to result fran interactim of plasmid gene 
produd(s) with host error-prme CNA repair (Walker 1977). In the search for the 
mechanism of plasnid-ted repair it is therefore significant that the protec- 
tive effect of plasmid R46 functiocls against single-strand DML damage produced by 
drugs such as BZM and Nn, which cause strand scissim, and PDD, WNch intrduces 
intrastrand crosslinks into LNA, whereas the protective effect is not apparent in 
the case of double-strand LNA m g e  mediated by drugs such as ADM and PF, h i c h  
intercalate into CNA, and ME, which fonns interstrand crosslinks. 
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