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KOPOTKI ITOBITOMJIEHHH

Among Escherichia coli Genetic Stock Center strains
many are resistant to cytotoxic antimetabolites

E. 1. Cherepenko, O. 1. Karpenko

Institute of Molecular Biology and Genetics, Ukrainian Academy of Sciences

Zabolotnoho st., 150, Kyiv, 03143, Ukraine

Mutants resistant to cytotoxic antimetabolites arise in E. coli with a frequency abour 107*. 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 [l ]. In studying the mechanisms of cytotoxic
resistance o 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 (gly")
mutants have been isolated indicating a gly’ mutation
frequency less than 3-10". However, after the treat-
ment of these cells with nitrosoguanidine at both high
and low cell viability an extraordinary large number
of gly" mutants arise at a frequency of about 1-107,
This is 2 orders of magnitude higher than the level of
mutability of metabolic genes [2, 3]. Mapping of gly’
mutations showed that they are scaitered around the
entire chromosome {3]. Interestingly, half of the gly’
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-Z-aminoethyl-L-cysteine («Sigmas, USA)
(AEC) and 6-aza-uracil (AU) (synthesized by Dr,
Inna Alexeeva our Institute). The frequency of the
aec’ and au’ mutation arising was also about 1-10™
[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 !
E. coli Genetic Stock Center strains used in this study
Desigaation CGSC# Designation CGSC#
33 (OR11) 6350 KL729 4260
ES5014 4288 KL738 4289
F500/GMS724 5505 KL731 4254
JES550 5760 KL732 4255
KL701 4256 KL723 4251
KL703 4253 TH6 5670
KL709 4279 BSV 11 6991
KL718 4287 CAG18574 7439
KL71t 429] CAG12184 7437
KL728 4258 IQ 419 7132
DFF1/}C1553 4326 CAGIl2127 7441
KL704 4280 CAG12072 7440
KL706 4265 NP 37 4913
KL708 4248 HO 202 6340
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Table 2

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

Strain Sex F', No

Chromosomal markers

Resistance to:

GLY 8-AU (200
0,5 mM} #g/mix
1Q419 F -— zha-2:Tni0, argG78, rps1257 (str R} + +
CAG12072 F — A7, 5fsB 203:Tnl0, rph-1 -
BSVI11 F —_ ginV44(AS )}, L, merA, rfdDI?, endAl, ribBI1:TnlI0, spoTI1?, thi-1, mcrB, - +
hsdR29
E5014 F 128 Afgpt-lac)s, ginV44(AS8), A, relAl?, rpsE211(spcR), mal24, thi-1 + +
JES5550 F’ 506 lacY, tsx-9, ginV44(AS)?, galK2(Oc}, manA4, aroD6, gyrA12(NalR ), + -
recAl, rpsL700(strR), mlt-1, argE3(Oc)
DFFL/ICL553 F’ 150 leuB6, fhuA2, lacYl, ginV44( AS), gal-6,A", hisGI{Fs ), recAl, argGé6, + +
rpsLi04, maiT 1", xylA7, mtA2, metB1
KL704 F’ 129 as in DFF1/IC1553 + -
KL728 F’ 111 as in DFF1/IC1553 + -
KL729 F’ 112 as in DFF1/IC1553 + -
KL738 F’ 140 as in DFF1/JC1553 + -

strains, differing only in episome originate from the
same source and all are gly' it may be concluded that
all of them bear the same chromosomal mutation
conferring gly" resistance. As for au’ 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 senmsitive AB1157 sirain,
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,
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Barateom wramam Escherichia coli 3 Tedetuunol konexuii
NPHTAMAHHA CTIAKICTE AD LMTOTOKCHUMMX aHTHmMerabonitis

Pesrome
Bpaxosywonn, wo npu mymazennomy o6pobrennl kainmun Kuwkoaor

RARUKL HACIMOMI BURUKHERRR Mymanmie, cmilikux 0o yumomox-
cunnux anmumemaponimie, ckaadac 1-10 °, nepesipeno, ax wiemo

254

¥y yux wmamax @idGysacmeca 3amina o3waxu 8id wymausocmi 0o
cmitixocmi do deox incibimopis: zripocamy ma 6-ase-ypauuny. 3
28 sueyenux wmamia 12 sunsurucs cmidKumMi
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Muorne wrammst Escherichia coli w3 TeHeTMuecxodl KOMNEKUME
060A0AK0T YCTOIHIHBOCTBI? K WMTOTOXCHUECKMM aHTMMETADONHTAM

Pestome

Yuumuwaas, wno npii Mymazennoi obpabomke KAEMOK KUeunOid
RAACHKU YACTNOMA GO3HUKHOGEHIR MYMAKMOS, YCMOIMUBHIX
UUMOMOKCUNECKUM anmumemaboruman, cocmasasem 1-10 7,
NPOBEPEHD, KAK HACHD 6 IMUX WMAMMAX RPOUCXOTURD UIMCHERUE
RPUIHGKG OM LYSCMBLMEALHOCIY K YCMOLMUeOCmu X 08YM uHzu-
bumopar: zaupocamy i 6-aza-ypayuny. H3 28 usyuennoix umam-
M08 12 oxazanucs YOMouuusmmu.
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