Department of Microbiology

[image: image1.jpg]


Faculty of Biology, Geography and Oceanology

University of Gdańsk

Head: Dr Tadeusz Kaczorowski
Associate Professor

kaczorow@biotech.univ.gda.pl

phone: 
+4858 301 2241 ext. 330

fax: 
+4858 301 2031

Biology of DNA restriction and modification. New approaches to DNA sequencing and analysis.

PREVIOUS AND CURRENT RESEARCH

The research carried out in our laboratory is focused on the biology of bacterial DNA restriction and modification systems (R-M) as well as on the development of new approaches of DNA sequencing. 

As far as the first topic is concerned we are interested in the phenomenon of isospecificity which is defined as an ability of R-M enzymes isolated from different bacteria to recognize the same specific sequence. In our studies we address the following questions: (i) how similar are the genes encoding isospecific enzymes?; (ii) is it possible to map their functional domains?; (iii) do they recognize cognate sequence in the same way?; (iv) what is their mode of action? We strongly belive that a molecular analysis of isospecific enzymes can help in the localization of particular motifs responsible for catalytic reactions and for target recognition and consequently could be used in designing enzymes with novel specificities.

The second area of our interest is DNA sequencing. We want to improve the primer walking technology by using presynthesized libraries of primers. So far we have been succesful in employing primers assembled by ligation of 3 hexamers. Now we are trying to develop a method that would allow  us to determine a systematic sequence of cloned DNA by means of indexer 

walking. The protocol incorporates efficient ligation of double-stranded oligonucleotides (indexers) to DNA fragments, produced by class IIS restriction endonucleases and their subsequent automatic sequencing. Data gathered in the first step permit further movement into the unknown DNA sequence by digestion with class IIS endonuclease followed by ligation of the next indexer. The presynthesized library of indexers enables a bi-directional analysis of any DNA molecule. Our goal is to make DNA sequencing faster, more accurate, and less expensive.
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