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UTJECAJ PALINDROMA NA HOMOLOGNU REKOMBINACIJU

I STABILNOST KVAŠČEVOG GENOMA

U ovom radu istraživan je utjecaj palindroma (duljine do 114 pb) na homolognu rekombinaciju i mitotičku stabilnost kvaščevog genoma. Na temelju rezultata transformacije zaključeno je da palindromi imaju složeni utjecaj na uspješnost transformacije i usmjeravanje integracije kružnih nereplikativnih plazmida, ali ne utječu na integraciju lineariziranih plazmida. Osim toga, u ovom radu kvasac je uspješno transformiran linearnim fragmentom dvolančane DNA bez slobodnih krajeva. Rezultati eksperimenata "pop-out" rekombinacije pokazali su da minimalna duljna palindroma koji predstavlja opasnost za stabilnost kvaščevog genoma iznosi približno 50 pb. Molekularnom analizom "pop-out" rekombinanata utvrđeno je da se palindromska i nepalindromska insercija češće gube nego zadržavaju u genomu. Međutim, nepalindromska insercija ostala je u genomu u 18 od 60, a palindromska u samo jednom od 80 analiziranih transformanata. Analiza redosljeda nukleotida u kromosomskoj DNA kvasca S.cerevisiae pokazala je da palindroma duljih od 12 pb ima više, a kratkih (4 do 12 pb) manje nego što bi se očekivalo. Međutim, u skladu s eksperimentalnim podacima, duljina najvećeg palindroma iznosi 44 pb.

Ključne riječi: kvasac, palindromi, rekombinacija

THE INFLUENCE OF PALINDROMES ON HOMOLOGOUS RECOMBINATION

AND STABILITY OF THE YEAST GENOME

The investigation in this work was focused on the influence of palindromes (up to 114 bp) on homologous recombination and mitotic stability in the yeast Saccharomyces cerevisiae. Based on yeast transformation it was concluded that transformation efficiency and targeting of integration of nonreplicative circular plasmid are influenced by palindromes. However, palindrome did not have any influence on integration of linearized plasmids. Additionally, yeast was successfully transformed with covalently closed linear double-stranded DNA fragment. In pop-out recombination experiment it was shown that minimal length of palindrome that can pose a threat for stability of the yeast genome is approximately 50 bp. Molecular analysis of the pop-out recombinants revealed that both, palindrome and nonpalindromic insertion in one copy of the directly repeated sequence is rather removed than retained in the genome. However, nonpalindromic insertion was retained in 18 out of 60, and palindromic insertion only in 1 out of 80 recombinants. Finally, sequence analysis of the yeast S. cerevisiae chromosomes revealed that palindromes longer than 12 bp are overrepresented while short palindromes (4 to 12 bp) are underrepresented. However, in accordance with experimental data, the length of the largest palindrome found was 44 bp. 

Keywords: palindomes, recombination, yeast
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