
Modulation of gastric lipase adsorption into mixed galactolipid-DPPC films by the 

addition of phytosterols 

 
Jeanne Kergomard1,2, Frédéric Carrière3, Gilles Paboeuf1, Franck Artzner1, Nathalie Barouh4, 

Pierre Villeneuve4, Claire Bourlieu2 and Véronique Vié1 

1IPR Institute of Physics, UMR UR1 CNRS 6251, Rennes 1 University, France ; 2IATE, Univ Montpellier, 

INRAE, Institut Agro, Montpellier, France ; 3Aix-Marseille Université, CNRS, UMR7281 Bioénergétique et 

Ingénierie des Protéines, Marseille, France ; 4QUALISUD, Univ Montpellier, CIRAD, Institut Agro, IRD, 

Univ Réunion, Montpellier, France  

Jeanne.kergomard@univ-rennes1.fr, claire.bourlieu-lacanal@inrae.fr; veronique.vie@univ-rennes1.fr 

ABSTRACT: Gastric lipase is a very tensioactive enzyme that plays a qualitative but 

important part in human lipid digestion. It has been shown in animal model membrane 

presenting phase coexistences (Liquid condensed – liquid expanded) that gastric lipase 

could get very rapidly adsorbed into fluid phase and at phase boundaries as patches of 

enzymes at different levels of insertion, suggesting a molecular cooperation. Gastric 

lipase adsorption into photosynthetic plant membranes has not been yet characterized. 

These membranes are rich in phospholipids and galactolipids, associated to 

micronutrients such as phytosterols. Thus, the present study aims at determining the 

adsorption dynamics of a mammalian analogue to human gastric lipase into model 

photosynthetic membranes presenting phase co-existence.  

Ellipsometry, tensiometry and atomic force microscopy were used to get an insight on the 

ability of the lipase to get inserted into the membrane. In this aim, Langmuir films based 

on various ratios of galactolipids/phospholipids/phytosterols (100:0:0, 50:50:0, 45:45:10 

mol.mol-1.mol-1) were used to mimic the composition of the photosynthetic vegetal 

membrane. These films of various ratios helped determining the impact of various 

parameters, such as the lipid packing and the composition of the interface, on the 

adsorption and insertion capacities of the lipase. Recombinant dog gastric lipase (rDGL) 

was used as a model of the human gastric lipase.   

The used biophysical techniques revealed the preferential adsorption of rDGL at the 

expanded lipid phases of galactolipid and galactolipid-phospholipid films. The addition of 

phytosterols to these mixtures led to the appearance of defects in the condensed phase 
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domains, favoring the adsorption of rDGL into the fluid phases. The AFM images revealed 

that the modification of the lipid packing globally improved the adsorption capacities of the 

lipase towards the defects created in the condensed phase, and at the edge of these 

domains.  

This biophysical approach will be generalized to other digestive enzymes in a future work 

to investigate the global digestion of galactolipids in humans.   

 

Figure - 5 x 5 µm² AFM images of GL/DPPC/phytosterols (45:45:10 mol/mol/mol) monolayer in the presence or in the absence of 
rDGL (40 nM) (initial surface pressure of 20 mN.m-1) 
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