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Farkh Metal Stresi Altinda Escherichia coli’de cpxA ve ¢pxR Genlerinin Rollerinin
Belirlenmesi

Giilcin CETIN', Cihan DARCAN', Ozge KAYGUSUZ!
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Ozet

Cesitli metaller organizmalarda canliigin devam ettirilmesi igin gok az miktarlarda kullanilsalar da yiiksek
konsantrasyonlan hiicrede zararh etkilere yol agmaktadir. Mikroorganizmalar, agir metalin hiicre igine
alinmamas, hiicre iginde veya disinda tutulmas, kirleticinin daha az toksik forma cevrilmesi, metalin hiicre disina
aktif tasinmasi ve mikroorganizmanin metale karsi daha duyarsiz hale gelmesi gibi direng¢ mekanizmalan
gelistirmektedirler. Bakteriler dis cevresel uyarilara adaptasyon igin iki bilesikli sistem olarak ifade edilen bir
sinyal transdiiksiyon sistemine sahiptirler. Bu sistemlerin sensorleri, ¢evrede meydana gelen degisimleri algilar ve
bu sinyallerin regiilatdr proteinler vasitasiyla, gerekli gen bolgelerine aktarimini saglarlar. E. coli’de CpxA/CpxR
iki bilesikli dizenleme sistemi zarf stresine cevap. veren Onemli bir diizenleme sistemidir. Bu calismada
CpxA/CpxR iki bilesikli sistemin Cd, Cu, Zn, Mn, Ni ve Co metal stresleri altinda rolleri aragtinlmisgtir. Bu
galismada P1 transdiiksiyon metoduna gore E.coli'nin W3110 susunda cpxA ve cpxR genleri mutant hale
getiriimistir. Yabam tip ve mutant mikroorganizmatarda Cu, Co, Zn, Ni, Cd, Mn metatierinin MiK degerleri
belirlenmistir. Bu MIK sonuglarn ile bityiime grafikleri ve petri damlatma deneyleri yapilarak metal stresi altinda
genlerin rolleri aragtinlmgtr.

Sonug olarak, yabani tip E. coli ile karsilashnldiginda cpx4 ve cpxR genlerinin mutant oldugu bakterilerde Mn,
Cd ve Cu metallerine direng olusurken, Ni metalinde duyarhilik gézlenmistir. Ayrica Co metalinde ise cpx4 gen
mutant: etkilenmez iken cpxR mutanti duyarl oldugu belirlenmistir. Zn metalinde ise cpxA ve cpxR genlerinin
herhangi bir roliiniin olmadid tespit edilmistir.

Anahtar Kelimeler: E. coli, Metal stresi, 1ki bilesikli sistem

Determination of The Roles of the cpxA4 ve cpxR Genes in Escherichia coli Under
Different Metal Stresses

Abstract

Even though some metals are used in small quantities in some organisms in order to maintain their viability, the
higher concentrations of metals can have harmful effects on cells. Microorganisms can develop some resistance
mechanisms such as ignoring the uptake of the heavy metals into cells, keeping the metals within or outside celts,
converting the polluting ones to less toxic ones, transporting the metal actively and being insensitive against the
metal. Bacteria have two signal transduction component systems in order to respond to environmental inducers.
The sensors of these systems detect changes occurring in the environment and provide the transfer of the necessary
genes of the signal via regulatory proteins. The two component regulatory systems, which are CpxA/CpxR, are
very important to respond to the envelope stress. In this study, we examined roles of this two component system
(CpxA/CpxR). under Cd, Cu, Zn,Mn, Ni and Co. metal stresses. We. mutated the ¢px4 and cpxR genes in W3110
strain of the E.coli by using the P1 transduction method. Mutant microorganisms were exposed to Cd, Cu, Zn, Mn,
Ni and Co metals and MIC values were determined. The growth graphics drawn and petri dropping tests made
under metal stresses by using these MIC results.

Conclusively, Compared with wild-type E.coli, bacteria carrying cpx4 and cpxR mutant genes developed a
resistance against Mn, Cd and Cu metals whereas they were sensitive to Ni metal. Furthermore, the bacteria in
which the cpx4 gene was mutated were not affected by Co metal whereas cpxR gene was sensitive to Co metal.
Besides, we have shown that the ¢pxA and ¢pxR genes did not have any response against Zn metal.

Keywords: E. coli, Metal stress, Two-Component Systems




