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Function of enzymes of purine and pyrimidine metabolism (PP) in health and disease. 

PP enzymes as biomarkers.
PREVIOUS AND CURRENT RESEARCH

In a long standing cooperation with the laboratory in Bristol Heart Institute (UK) we established the role of AMP-selective 5'-nucleotidase (cN-I) as the primary enzyme responsible for adenosine production in ischemic heart. We obtained cDNA for the gene and overproduced the active cN-I. We also characterized several soluble 5'-nucleotidase active sites using selected substrate analogs.

The incorporation of purine nucleoside analogs into nucleotide pool was investigated in mammalian cells and adenosine kinase has been found as the key enzyme responsible for the process. 

Currently we are focusing on the molecular characteristics of cytosolic 5'-nucleotidases producing adenosine from AMP in human oxidative and glycolytic skeletal muscles. We are also trying to determine the molecular environment of ecto-5'-nucleotidase, cell membrane protein responsible for formation of pro-migratory adenosine in melanoma cell lines. By using the sequential data, the establishing of gene expression and mRNA translation for different proteins is performed.

An important path of our research represents the implementation of AMP deaminase (and cN-I in future) assay into a so-called test battery for assessment of toxicological and eco-toxicological risk analysis exerted by ionic liquids, commercial biocides, artificial musks and other compounds.

The major trust of our research is to describe how the metabolic conditions of muscles can signal to the blood vessels and regulate oxygen and substrates supply. We are also trying to determine the activity of 5'-nucleotidase in cancer cells, the molecular identity of signaling protein molecules interacting with it and the role of reaction product - adenosine in phenotypic changes connected with increase of cell migration.

FUTURE PROJECTS AND GOALS

Our long term goal is to apply the knowledge on the function of enzymes into therapy and diagnosis. In order to achieve this goal we are planning to set up an organ and/or an animal model to investigate physiological effects of application of overproduced enzymes and namely cN-I into blood underperfused skeletal muscles. 

Upon revealing the complex function of ecto-5'-nucleotidase in human melanoma cells migration, we hope to use this knowledge for designing diagnosing tools and/or treatment of this type of cancer in humans.

Our paramount aim in testing AMP deaminase and other PP enzymes assays in chemical compounds risk assessment is to adopt this method in high troughput screening of compounds for commercial purposes.
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