MOLECULAR CHARACTERIZATION OF RED CELL PYRUVATE KINASE DEFICIENCY IN INDIA: A STUDY OF 26 CASES.
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Background: - Pyruvate kinase (PK) deficiency is one of the most common causes of hereditary hemolytic anemia around the world with clinical manifestations varying from mild to severe hemolysis. Here we investigate PK-deficient cases referred to our laboratory for biological analysis of the unknown cause of hemolytic anemia. Aims: To diagnose Pyruvate kinase deficiency (PKD) in hereditary non spherocytic hemolytic anemia cases in India and Genotypephenotype correlations in PKD 
Methods: Test for haemoglobinopathies, RBC membrane protein defects and red cell enzyme activities were measured by standard methods; Molecular characterization of the PK gene mutations included restriction enzyme analysis, mutation scanning by DNA sequencing. In silico prediction using bioinformatics tools (SIFT, Polyphen2) was done and the molecular modeling were performed using PYMOL software. 
Results: Total 24 families were identified in which 18 homozygous PKD cases identified and eighteen different PKLR mutations were found among which six are described for the first time (V294M, I282S, M373V, A423E, W525X and R559X) and 11 known mutations which includes (E315K, D331G, G332S, G358R, N393S, E407K, R486W, R479H, R498C, V506I, R510Q and IVS9 ds AG +3 ) are associated with severe clinical presentation. We used the three-dimensional (3D) structure of human tetrameric PK (PDB file: 1LIU) to evaluate the protein structural context of the affected residues and shown that severely damaging effect of mutant residue leading to need of regular blood transfusion. The most frequent mutations in the Indian population appear to be V294M, followed by R479H, R510Q and D331G. Genotype-phenotype correlations for the novel mutations were investigated by three-dimensional structure analysis.
 Summary/Conclusion:  In India, the genetic heterogeneity of PKLR is still very high and the results provided us with a rationale for the observed enzyme deficiency and contribute to both a better understanding of the genotype-to-phenotype correlation in PK deficiency as well as the enzyme's structure and function. DNA sequencing was helping for genetic counseling and prenatal diagnosis. Keywords: Hemolytic anemia, Mutation analysis
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