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Escherichia coli’de OmpC ve OmpF Dis Membran Porin Proteinlerinin Farkhh Metal
Stresindeki Rollerinin Belirlenmesi
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Ozet

Bakteriler dogada ¢ok cesitli streslere maruz kalmaktadirlar. Bu streslerden bir tanesi de metal stresidir. Metaller
organizmalar i¢in gerekli olduklari kadar ayn1 zamanda da zararhidirlar. Ornegin Ca, Co, Cr, Cu, Fe, Mg, Mn, Ni
ve Zn gibi metaller esansiyeldir ve besiyerlerine eklenmeleri gerekmektedir. Bu metaller, mikrobesin olarak redoks
tepkimelerinde, molekiillerin elektrostatik etkilesimlerini kararli tutmak ve ozmotik basinct kontrol etmek icin
enzimlerin bilesenleri seklinde kullanilirlar. Ancak belli dozlarin iizerinde bu metaller hiicrede birikim meydana
getirerek toksisite gdstermektedir. Ag, Al, Au, Cd, Pb ve Hg gibi agir metallerin biyolojik 6nemlerinin olmadig:
gibi esansiyel de degillerdir. Ayni zamanda besinsel olarak da degerleri yoktur. Bununla birlikte,
mikroorganizmalara oldukga toksik etkileri bulunmaktadir. Bu toksik metaller 6nemli hiicresel bilesenlerle
kovalent ve iyonik baglarla etkilesime girmektedirler. Porin proteinleri, hiicre i¢in gerekli olan besinlerin sec¢ici
alimini saglayan ve ¢evresel degisikliklere karsi sentez orani degisen ve bu streslere karsi hiicreyi koruyan
yapilardir. Bu c¢aligmada P1 transdiiksiyon metoduna gore E.coli’nin W3110 susunda ompC ve ompF genleri
mutant hale getirilmistir. Mutant mikroorganizmalara Cu, Co, Zn, Ni, Cd, Mn metalleri uygulanarak MIiK
sonugclar1 belirlenmis ve bu MIK sonuglari ile biiyiime grafikleri, petri damlatma deneyleri ile metal stresi altinda
dis membran proteinlerinin rolii arastirilmistir.

Sonug olarak ompC ve ompF genlerinin mutant oldugu suslarin yabani tip E. coli’ye gére Cu ve Co metallerine
daha direngli oldugu, Ni ve Zn metallerinde herhangi bir rollerinin olmadig: belirlenmistir. Mn metalinde ompC
geninin mutasyonu bakteriye diren¢ kazandirirken, ompF geninin mutasyonunun bir etkisinin olmadigt
belirlenmistir. Cd metalinde ise ompC geninin mutasyonu bakteriye duyarlilik saglarken, ompF geninin
mutasyonunun bir rolii yoktur.

Anahtar Kelimeler: E. coli, Metal stresi, Dig membran proteini

Determination of The Roles of The Escherichia coli OmpC and OmpF Outer Membrane
Proteins in Different Metal Stress

Abstract

Microorganisms are exposed to various stress factors in their environment. One of these stress conditions is metal
exposure. For instance; metals such as Ca, Co, Cr, Cu, Fe, Mg, Mn, Ni and Zn are essential and they should be
added to the growth medium. These metals are used as micronutrient in redox reactions and they are required to
keep the electrostatic interactions of molecules stable. Furthermore, they are also used as enzyme compounds in
order to control the osmotic pressure. However, some higher doses of these metals accumulate in cells and they
become toxic. Metals such as Ag, Al, Au, Cd, Pb and Hg are not relevant biologically as well as they are also not
essential for cells. Meanwhile, they also do not have importance as a nutrient. All together, they have toxic impacts
on microorganisms. These toxic metals can interact with crucial cellular compounds via covalent and ionic bonds.
Porin proteins are important in the selective transport of the nutrients into the cell. Their synthesis rate is changed
according to environmental alterations and they protect the cell against these stresses. In this study, we mutated
the ompC and ompF genes in W3110 strain of the E.coli by using the P1 transduction method. We exposed the
mutant microorganisms with Cu, Co, Zn, Ni, Cd and Mn metals and we determined the MIC results. The growth
graphics of mutant bacteria were drawn by using these MIC results and roles of the outer membrane proteins under
metal stress conditions were examined by petri dripping tests.

As a result, According wild-type E.coli, bacteria carrying ompC and ompF mutant genes developed a resistance
against Cu and Co metals whereas they did not have any response against Ni and Zn metals. Furthermore, the
bacteria in which the ompC gene was mutated developed a resistance against Mn metal whereas cpxR gene
mutation did not have any impact. Besides, we have shown that the ompC gene mutation provided sensitivity to
Cd metal whereas ompF gene mutation did not have any effect on bacterial response systems.
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