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Escherichia coli’de envZ ve ompR Genlerinin Farkhh Metal Stresinde Rollerinin
Arastinlmasi
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Ozet

Mikroorganizmalar ¢evrede bir gok stres faktoriine maruz kalmaktadir. Bu stres faktorlerinden biri de agir metal
stresidir. Bir mikroorganizma agir metal stresine adapte olabilmek ve dayaniklilik saglamak igin bazi proteinlerin
sentezini arttirma veya azaltma yoluna gidebilmektedir. Bakteriler di gevresel uyanlara adaptasyon igin iki
bilesikli sistem olarak ifade edilen bir sinyal iletim yolunu kullanirlar. Yapilan alismalarda E. coli’ de bulunan
iki bilesikli sistemlerin birgogu karakterize edilmis ve temel olarak gesitli stres faktorlerine cevaptan sorumlu
olduklan belirlenmigtir. Bu iki bilesikli sistemlerden birisi olan EnvZ/OmpR de EnvZ sensér, OmpR ise EnvZ’nin
fosforladif1 bir regilatordiir. Sensér olan EnvZ, gevresel degisiklikleri algilar ve sinyali cevap regilatorii olan
OmpR’ye iletir. Bu galismada EnvZ/OmpR iki bilesikli sisteminin Cd, Cu, Zn, Mn, Ni ve Co metal stresindeki
rotleni arastirdmustic. Calismada Pl transdiksiyon metoduna gore £. coli'nin W3110 susunda envZ ve omipR
genleri mutant hale getirilmistir. Yabani tip E. coli ve mutant mikroorganizmalarda Cu, Co, Zn, Ni, Cd, Mn
metallerinin MIK degerlen belirlenmis ve bu MiK degerleri ile buyiime grafikleri, petri damlatma deneyleri ile
metal stresi altinda genlerin rolleri aragtinlmigtir.

Sonug olarak; yabani tip E. coli ile karsilagtinldiginda envZ ve ompR genlerinin mutant oldugu suslann Co, Cu,
Cd ve Ni metallerine kargi duyarli oldugu, Mn metaline karg: direngli oldugu ve Zn metaline kargi genin herhangi
bir roliiniin olmadig belirlenmistir.

Anahtar Kelimeler: E. coli, Metal stresi, Iki bilesikli sistem

Investigation of The Roles of The envZ and ompR Genes of Escherichia coli in Different
Metal Stresses

Abstract

Microorganisms are exposed to various stress factors in their environment. One of these stress conditions is metal
exposure. Microorganisms can increase the synthesis of some proteins in order to adapt to a heavy metal stress
and ensure the durability. Heavy metal resistant microorganisms try to maintain their viability and avoid the
impacts of heavy metals by using one or more of the resistance systems. Bacteria use two signal transduction
component systems in order to adapt to environmental conditions. In studies, many of the two-component systems
of E.coli have been characterized and it has been determined that mainly these systems were shown to be
responsible for the responses against various stress factors. In these systems, EnvZ is a sensor, OmpR is the
regulator phosphorylated by EnvZ. EnvZ senses the environmental changes and it transfers these signals to. the
regulator OmpR. In this study, we aimed to examine the effects of EnvZ/OmpR component system on Q¢ Cu, Zn,
Mn, Ni and Co stresses. We mutated the envZ and ompR genes in W3110 strain of the E.coli by using the P1
iransduction method. We exposed the mutant microorganisms with Cd, Cu, Zn, Mn, Ni and Co meials and we
determined the MIC results. The growth graphics drawn and petri dropping tests made under metal stresses by
using these MIC results. . 5
Conclusively, Compared with wild-type E.coli, bacteria carrying envZ and ompR mutant genes were sensitive to
Mn, Cd and Cu metals whereas they were resistant against Mn metal. Besides, we have found that the bacteria
carrying these genes did not have any response against Zn metal.
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