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The presence of plasmid pICMlOl i n  the Salmonella s t ra ins  used in tha Amcrs test. for 
the detection of chemtcal mutagens s ignif icant ly increases the sensitLvity of the 
t e s t  (McCam e t  a1 1975).  any pla&ds increase survival and mutagenasis foll- 
wing  DNA damage (Pinney 1980). The genetic interactions of pICMlOl w i t h  
repair-deficient hosts suggests tha t  it participates i n  "error-prone" DNA repair 
(Dokson & Walker 1980). We now report experiments with plasmids known to  
increase mutagen&sFe from eight incompatibility groups, designed t o  show i f  they 
a l l  interact  with error-prone DNA repair,  or i f  some are dependent upon error-free 
repair pathways for  act ivi ty.  

Four error-free DNA repair mutants of Escherichia e w e r e  used. T b s e  were tha 
strains AB1886 =, JG138 &, JC3890 and A82470 e. Six E.colimutanta 
were also tested that  were defective i n  error-prone DNA repair.  These were the 
s t ra ins  A82463 E, JC9239 E, TKSO1 uvrB unuc, JC8471 e, m L 9 1  and 
N14-4 E. Plasmid transfer was by conjugation from stock laboratory E.coli 
s t rains.  Sensi t ivi ty t o  ul t raviolet  l igh t  CWl and W-induced mutagenesis w a s  
measured as described by Upton L Pinney (1981). A l l  eight plasmids increased W- 
induced mutagenesis i n  the repair-proficient E.coli s t r a in  A81157 (Table 11. Seven 
of these also increased W resistance but R391 made AB1157 significantly more 
sensitive t o  W. The plasmids behaved similarly i n  a l l  four of the error-free lNA 
repair E.coli mutants, which suggests that none of these plasmids are dependent 
upon the error-free DNA repair pathways tested for  ac t iv i ty-  

Table 1. Plasmtd-mediated W protection and mutagenesis in t.C6li A81157 

Plasmid R391 R805a R46 R16 R124 JR66a R621a R446b 
Incompatibility group J IC N B FIV 1a IY M 
*' Fold increase i n  post-W survival 0.19 11.5 10.5 7.1 7.0 11.6 5.7 6.5 
* 2  Fold increase i n  post-uv mutagenesis 5.2 3.4 9.5 5.2 4.1 3.6 2.9 7.2 
*Compared with survival and mutagenesis i n  AB1157R'.lafter 100 ~ j m ~ . z a f t e r  8 ~ ] m ~  

None of the plasmids protected or increased mutagenesis i n  the =st ra in ,  where- 
as a l l  plasmids fu l ly  restored W mutability t o  the =mutant, wf~ich is complet- 
ly  deficient i n  W-induced mutagenesis and sensitive t o  W. Although the eeven 
W-protecting plasmids restored W resistance t o  the =s t r a in ,  R391 still 
sensitized it t o  W. It has been reported (Kuemmerle & Masker 1980) that e, 
uvrE, and recL are d is t inc t  a l l e l e s  of a single gene, with differing effects on - 
DNA repair.  However, Todd and Glickman (1979) found that pKMlOl increased mutat- 
ion i n  uvrD, recL and uvrE s t ra ins ,  but tha t  only uvrD s t r a in s  were protected from 
W d a m q r  ~ u i i e s u l t ~ r  plasmid-mediated m u t a g a i s  agree with those of Todd 
and Glickman (1979), but we found tha t  the ,plasmids tested protected both the 
and the recL s t ra ins  from W. Three plasmids h16, R805a and R446b) also gave a 
l o w  but consistant level of protection t o  the s t ra in .  Plasmid R391 sensi- 
t ized these three s t ra ins  t o  W. 

Thus, no plasmid tested is dependent upon error-free DNA repair for  activity. 
Since their e f fec t  is similar i n  error-prone repair mutants, it appears that a l l  
eight plasmids affect  both post-W survivaland mutagenesis by interactionwith 
common host repair functions. 
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