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Advances in purification of perdeuterated lipid
mixtures for building biomimetic membranes
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Deuteration is a useful strategy to modulate the visibility of specific components of the sample using neutron
scattering techniques as it offers increased contrast with no significant impact on the physico-chemistry of
the membrane. In this context, mass production of biologically relevant deuterated phospholipids of varying
head groups and acyl chain compositions is currently the limiting factor in the full exploitation of such experi-
ments. At the Partnership for Soft Condensed Matter (PSCM) in collaboration with ILL’s D-lab, we have been
investigating methods to biologically produce (from Pichia pastoris and E.Coli), further extract and separate
the various phospholipid classes thus allowing us to recreate model membranes that could mimic specific cell
organelles (in a healthy or a diseased state). Thus far, we have had success in being able to separate phospho-
lipid classes that include phosphatidylcholine [dPC], phosphoethanolamine [dPE], phosphatidylserine [dPS],
phosphatidylglycerol [dPG] and Cardiolipin [dCL] mixtures. Further, acyl chain compositional determina-
tion of such purified fractions was carried out by employing mass-spectrometric analyses. Ultimately, we aim
to purify individual molecular species from such complex mixtures by employing reverse-phase chromato-
graphic techniques. All such efforts allow access to well characterized pure deuterated phospholipids for use
by the neutron community. Users will then be able to use these lipids to reconstruct model membranes that
are more biologically relevant and offer increased contrast.
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