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Human gastric lipase (HGL) cDNA was subcloned into the pGAPZα A vector and further integrated into the genome of Pichia pastoris X-33, under the control of the glyceraldehyde 3-phosphate dehydrogenase (GAP) constitutive promoter. The sequence coding for the signal peptide of HGL was replaced by that of the yeast a-peptide in order to promote recombinant HGL secretion from Pichia pastoris. rHGL with lipase activity was found to be produced and secreted in the culture medium but activity levels and stability appeared to be dependent on the pH. A culture medium buffered at pH 5 was required to observe an increase in lipase activity with time until a plateau was reached. Above pH 5, lipase activity was only transiently observed and was lost after various period of time depending on pH, probably due to proteolytic degradation. rHGL secreted from Pichia pastoris was found to be partly bound to the yeast cell but could be released from the cell wall by using an acid stripping solution containing hydrochloric acid and glycine. This process could be used as a first purification step and pure rHGL was further obtained after a size exclusion chromatography on Superose 12 column. N-terminal sequence analysis revealed that rHGL was produced under its mature form after the correct cleavage of the a-peptid. A global mass of 50,906 ± 3 Da was measured by MALDI-ToF mass spectrometry, indicating an additional mass of 7713 Da versus the theoretical mass of HGL polypeptide (43,193 Da), corresponding to rHGL N-glycosylation. The lipase activity of rHGL was measured using various triacylglycerol substrates and its optimum activity on Intralipid (soybean oil emulisified with lecithin) was found to be 650 ± 40 U/mg at pH 4, thus confirming the functional production of a secreted and active gastric lipase by Pichia pastoris.

