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Titel: Inhibition of Microbial Alkaline Phosphatase by Cimetidine; Kinetics and Molecular binding

Zohreh Soheili        
                     Faculty of Biological Sciences, Shahid Beheshti University, IRAN                         
[bookmark: _GoBack]        Cimetidine (trade name Tagamet) is a histamine H2-receptor antagonist which is used in gastrointestinal disease  by reducing acid formation in stomach.  Although this drug is designed for H2 receptor, it can also attach to other enzymes. Alkaline phosphatase (ALP) is an important enzyme used for obtaining inorganic phosphate from organic phosphorylated substrates such as phospholipids, nucleotides, proteins, and alkaloid in microorganisms.Saccharomyces cerevisiae is a unicellular fungus. It is an attractive model organism due to the fact that its genome has been sequenced, its genetics are easily manipulated, and it is very easy to maintain in the lab. Because many yeast proteins are similar in sequence and function to those found in other organisms, studies performed in yeast can help us to determine how a particular gene or protein functions in higher eukaryotes. In this stydy effect of cimetidine on the ALP  and kinetic parameters of ALP of  S.cerevisae  was investigated. Cultured cells were disrupted by ultrasound and the cell free extract was used in enzyme assay. Lineweaver –Burk plot was utilized to determine the type of inhibition as well as Km and Vmax of the enzyme .the result showed that cimetidine inhibited ALP with competitive inhibition in S.cerevisae. . In the presence of different concentrations of drug, the Vmax of enzyme did not change, while the Km raised by increasing the drug concentration.IC50 and Ki of drug in S.cerevisiae  determined that the drug bound to ALP of S.cerevisiae with medium affinity.  The proposed molecular modeling suggested in S. cerevisiae, that  the drug bound to Zn2+ ion of active site. patterns of pH, temperature profile,kinetic parameter, and type of inhibition demonstrated that the ALP of S,cerevisiae was isozymes and cimetidine bound to these isozymes with different  ways. 
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. It is commonly known as baker's, brewer's or budding yeast. It is used in the production of a number of human foodstuffs, including alcoholic beverages and in the baking industry.. The enzyme needs Zn2+ and Mg2+ for its reaction  In this research the effect of two histamin H2 –receptore blocker drug, on kinetic parameters of ALK of S. cerevisiae was studied. .. Our results showed that cimetidine can inhibit ALP by competitive manner, but ranitidin does not inhibit the enzyme The Ki and IC50 value of the drug was estimated to be about 3.2 mM and 6 mM respectively, which determined that cimetidine binds to enzyme with medium affinity. Maximum activity of the enzyme was observed at pH 10 and temperature 40 0C  in the absence and presence of cimetidine, which determined that the drug did not change the optimum pH of the enzyme.modeling studies of drug binding to the enzyme showed that the drug can be achieved through the imidazol group to zn+2 in the active site of the enzyme bound and Asp51 amino acids compete for binding to the zinc atome. This mechanism causes the enzyme is inhibited competitively by drug. 
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