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Lipase activity targets insoluble lipid substrates in heterogeneous reaction mixture. Therefore, classical Michealis-Menten model for enzyme kinetics cannot be used to explain their kinetic behaviour (1,2). The aim of this project is to develop new approaches for investigating the different steps involved in lipase activity mechanism (i.e. protein adsorption to water-lipid interface, conformational changes leading to lipid binding and lipid hydrolysis and specificity). Transmission Fourier Transformed Infrared spectroscopy (FTIR) appears to be well adapted for studying these various steps, at both the protein and lipid levels. For this purpose, the recombinant guinea pig pancreatic lipase-related protein 2 (rGPLRP2) was chosen as a model and an inactive GPLRP2 mutant, in which the catalytic serine was replaced by a glycine (S152G), was built and produced to study lipase-lipid interactions independently from enzyme activity. The active enzyme displays not only lipase activity but also galactolipase and phospholipase acitivities (3,4). In this work, FTIR was employed to visualize the global secondary structure changes (5) of both proteins in deuterated medium and different conditions (pH, temperature, presence of bile salt and calcium ions). High level constitutive expression of rGPLRP2 and its S152G mutant (15-45 mg/L culture medium) was achieved in Pichia pastoris heterologous expression system. The specific activity on tributyrin of the purified rGPLRP2 was found to be 2,500 U/mg. The effect of the pH on the activity toward different triacylglycerols was tested, showing an optimal activity around pH 8 and around 30% of the maximum activity at pH 6. The pH stability studies of the rGPLRP2 have shown that the activity remained stable at pH 6.0 and 8.0 for at least 6 hours at 65ﾰC37°C and no appreciable changes in the protein FTIR spectra were detected. At pH 4, only 30% of the initial activity was detected after 6 hours of incubation and FTIR spectra could not be obtained due to a severe precipitation and protein aggregation. Thermal denaturation studies showed that the rGPLRP2 is stable for one hour at 65ﾰC40°C. At 65ﾰC50°C, the half-life was around 15 minutes and at 65ﾰC60°C the activity was lost during the first 5 minutes of incubation. FTIR spectra at different temperatures exhibited the characteristic aggregation band at 1618cm-1 becoming stronger at 65ﾰC55°C for rGPLRP2 and 65ﾰC65°C for S152G. the differences observed between rGPLRP2 and the S152G mutant suggest that the catalytic serine plays an important role in the stability of this enzyme.  Experiments related to GPLRP2 interaction with lipids are in progress.
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