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Fourier-transformed Infrared (FTIR) spectroscopy and dynamic light scattering (DLS) were employed to study the interaction of guinea pig pancreatic lipase-related protein 2 (GPLRP2) and two distinct phospholipid structures, dipalmitoyl phosphatidylcholine (DPPC) multilamellar vesicles and DPPC/sodium taurodeoxycholate (NaTDC) mixed micelles. After hydrogen/deuterium exchange, experiments were performed at different pD-values and temperatures. To avoid the effect of substrate hydrolysis, an inactive mutant of GPLRP2 (S152G) was produced in P. pastoris. Different conditions were tested: DPPC alone, DPPC + GPLRP2 S152G, DPPC + NaTDC and DPPC + NaTDC + GPLRP2 S152G. The methylene asymmetric stretching band ((CH2)as) analysis showed that DPPC alone and DPPC after addition of  GPLRP2 S152G displayed the same Tm and phase transition behavior, suggesting that no interaction between the lipid and the protein occurred at this level. Both dispersions were turbid and DLS measurements revealed a highly poly-dispersed suspension with particle size ranging from 100 to 10 000nm. When NaTDC was added, the dispersion became transparent and the vesicles displayed a mono-dispersed distribution with a mean diameter of 8 nm. FTIR spectra revealed a shift of (CH2)as toward higher wavenumbers with a Tm decrease from 42 to 32°C, meaning that NaTDC increased the phospholipid fluidity and induced a change in its organization (from multilamellar vesicles to mixed micelles). GPLRP2 S152G addition shifted the (CH2)as to values between those of DPPC alone and DPPC + NaTDC (Tm=38°C), indicating an interaction of the protein with the lipid hydrophobic core. It is noteworthy, that pD did not affect significantly the (CH2)as. Deconvoluted DPPC carbonyl stretching band ((CO)) spectra displayed a more pronounced interfacial hydration band (1730cm-1) in the presence of NaTDC at both pD 6 and 8. Nevertheless, the addition of protein increased the hydration of DPPC + NaTDC system at pD6, while this effect is not apparent at pD 8. All together these data underline the importance of amphiphilic molecules, such as NaTDC, in the auto-organization of lipid molecules and in PLRP2 – phospholipid interaction. 

