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КОРОТКІ ПОВІДОМЛЕННЯ 

Among Escherichia coli Genetic Stock Center strains 
many are resistant to cytotoxic antimetabolites 
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Mutants resistant to cytotoxic antimetabolites arise in E. coli with a frequency about 10~4. Because most 
in this collection strains contacted a mutagen we checked how many strains could tolerate two inhibitors 
used: glyphosate and 6-aza-uracil. Among 28 strains studied 12 could tolerate these inhibitors. 

One of the cytotoxic antimetabolites known as (N-
[phosphonomethyl ]-glycine is widely used as a her-
bicidal glyphosate. It is a target inhibitor inactivating 
the sixth enzyme of the shikimic pathway of the 
aromatic compound synthesis in plants, fungi and 
bacteria [1 ]. In studying the mechanisms of cytotoxic 
resistance to this antimetabolite in E. coli the fol
lowing was observed. While screening the wild type 
cells on minimal M9 agar containing 0.5 mM gly
phosate no spontaneous glyphosate-resistant (glyr) 
mutants have been isolated indicating a gly r mutation 
frequency less than 3-Ю"8. However, after the treat
ment of these cells with nitrosoguanidine at both high 
and low cell viability an extraordinary large number 
of glyr mutants arise at a frequency of about 1 • 10~4. 
This is 2 orders of magnitude higher than the level of 
mutability of metabolic genes [2, 3 ]. Mapping of gly r 

mutations showed that they are scattered around the 
entire chromosome [3 ]. Interestingly, half of the gly r 

mutants emerged at both heavy and light mutagenesis 
has turned out to be multiple resistant. In our 
experiments they could tolerate not only glyphosate 
but also S-2-aminoethyl-L-cysteine («Sigma», USA) 
(AEC) and 6-aza-uracil (AU) (synthesized by Dr. 
Inna Alexeeva our Institute). The frequency of the 
aecr and aii mutation arising was also about 1-Ю"*4 

[3]. 
Since the majority of E. coli Genetic Stock Center 

strains have been mutagenized we were interested to 
inquire if and how often the mutations conferring 
resistance to cytotoxic antimetabolites could be found 
as nonselected mutations among these strains. For 
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this study we have chosen 28 CGSC strains. They 
include F' kit strains, the strains bearing markers in 
the 68—72 min section of E. coli chromosome and 
strains having mutations in genes encoding two 
aminoacyl-tRNA synthetases. The strains are listed 
in Table 1. 

When tested to tolerate toxic amino acid and 
nucleic acid base analogues 10 strains of 28 studied 
appeared to tolerate either one of the inhibitors used 
or both of them as shown in Table 2. Since 5 of these 

Table 1 
E. coli Genetic Stock Center strains used in this study 

253 



C H E R E P E N K O E. I., KARPENKO О. I. 

Table 2 
E. coli genetic stock center strains resistant to cytotoxic antimetabolites: glyphosate (GLY) and 6-azauracil (6-AU) 

strains, differing only in episome originate from the 
same source and all are gly r it may be concluded that 
all of them bear the same chromosomal mutation 
conferring gly r resistance. As for aur resistance only 
one of these strains (DFF1/JC1553) could tolerate 
this inhibitor, indicating that an episome present in 
this and not in other strains of this group might bear 
the mutation responsible for this resistance. The 
strain E5014 containing FBI28 covering the region 
famous in experiments on adaptive mutations [4, 5] 
could also tolerate both inhibitors used. To find out 
whether this is an attribute of a chromosomal or 
episomal mutation we did routinely a conjugal tran
sfer of this episome to a sensitive AB1157 strain, 
selecting pro exconjugants. They turned out to be 
sensitive to both inhibitors used, indicating that these 
mutations affect the chromosome in this strain. 

Having studied 28 strains of CGSC collection 
taken rather randomly showed that 6 of them bore 
emerging at a high frequency mutations and con
ferring resistance to toxic antimetabolites. A preli
minary test of the strains on their resistance to 
cytotoxic antimetabolites could be useful for some 
experiments. 

у цих штамах відбувається зміна ознаки від чутливості до 
стійкості до двох інгібіторів: гліфосату та 6-аза-урацилу. З 
28 вивчених штамів 12 виявилися стійкими. 

О. Й. Черепенко, О. /. Карпенко 

Багатьом штамам Escherichia coli з Генетичної колекції 
притаманна стійкість до цитотоксичних антиметаболітів 

Резюме 

Враховуючи, що при мутагенному обробленні клітин кишкової 
палички частота виникнення мутантів^ стійких до цитоток
сичних антиметаболітів, складає 1-Ю , перевірено, як часто 
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Многие штаммы Escherichia coli из Генетической коллекции 
обладают устойчивостью к цитотоксическим антиметаболитам 

Резюме 

Учитывая, что при мутагенной обработке клеток кишечной 
палочки частота возникновения мутантов, устойчивых jc 
цитотоксическим антиметаболитам, составляет 1-Ю , 
проверено, как часто в этих штаммах происходило изменение 
признака от чувствительности к устойчивости к двум инги
биторам: глифосату и 6-аза-урацилу. Из 28 изученных штам
мов 12 оказались устойчивыми. 
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