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Report:

In this experiment, we have studied two new series of surfactants synthesized in the framework of our LabCom
(Chem2staB-Avignon or C2S) for their use in membrane protein (MP) stabilization and crystallization: a calixarene
series synthesized and used by Calixar and two diglucoside families, bearing either a hydrocarbonated chain (or a
fluorinated chain synthesized by C2S.
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In order to explain extracting/solubilizing and stabilizing/crystallizing properties of these surfactants with membrane
proteins, we have characterized the physico-chemical and structural properties of their self-assimblies in solution.

Calixarenes:

CMC of calixarenes C4Cn (n = 3 to 12) have previously been measured by different techniques (fluorimetry, NMR,
tensiometry) and have not been checked by SAXS because of the small amounts avaliable. Their capacity either to
extract or to solubilize membrane proteins have been shown for calix with n<7 and n> 7 respectively. [1]

Their structures in solution have been studied in order to explain their different behavior with respect to MPs.

Log l{q) GALX1,24,56 H20 Rg {nm) Dmax Nag
Surfactants 1{0) SAXS SAXS SLS/SAXS
Calix6 9.92 1.6 1.4 ~20
Calix5 20.4 2.02 5.3 ~50
Calix4 238 221 59 ~B65
Calix2 2.37 1.2 3.44 1.2
Calix1 0.58 0.98 1

From SAXS experiments, we observe that Calix C4Cn do not form micelles for n < 7, which can explain their
capacity to intrude in membrane and extract MPs but not to solubilize and stabilize them, in contrast with Calix
C4Cn (n>7).

Diglu families:
CMC (critical micelle concentration) obtained from SAXS experiments (forward intensity as a function of surfactant

concentration) are in good agreement with tension surface measurements (table below)
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Self-assemblies formed above CMCs show small globular well defined micelles whose size and aggregation number

increase as hydrophobic chain lengthens.
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These surfactants therefore present suitable characteristics to be tested in crystallization with membrane proteins.
These results have been presented recently [2] and are in preparation for publications.
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