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Objectives of the study :

The structural resolution of membrane proteins (M stomic scale encounter a crystallization ihat
more complicated than that of soluble proteins stilldvery badly controlledTo rationalize the crystallization
process we adopt an original approach with theysbfigdurfactant-surfactant interactions in solutignSAXS,
since they seem to control membrane protein intiewas during crystallisation (Loll, Pet al. (2008)rystal
Growth & Design, Vol. 2 pp. 533-539).

In a previous experiment (Experimental report 2Q,18bdecylmaltoside (DDM) micelles have been stddie
because it is the most flequently used deterganivii® manipulation, and it was observed that coadgi
where interactions in protein free solutions ateaative, are those leading to MP crystallization.

However MPs are often unstable in DDM solution, therefaseovercome this bottleneck, we are
developing a new class of surfactants expectee tmiter toward MPs, and still able to induce ailstation
of membrane proteins. These synthesized surfacéaatderived from DDM with the same hydrophilic tiea
and different hydrophobic parts and are describatie proposal report.

Our final objective is to bring more rationality to the crystallizatiof membrane proteins by studying
the implication of news amphiphiles derived from loth on structure in solution, assembly, intaoact
forces and crystallization.

Experimental results:

In this project, SAXS experiments were performed®ri4-3 at ESRF, to study the behavior of 3 new
surfactants in solution, which have been designed/driation of the hydrophobic part in comparisan t
dodecylmaltoside (DDM)ste molecules formula in the corresponding application for beam time). Thus we
would like to characterize physical properties eliféinces caused by variations of the hydrophobietyoi
These new surfactants are expected to be integesiits for membranes proteins crystallizatiofhis is why
we focused on the second virial coefficienty)Adetermination to predict their ability to indudéPs
crystallization. For each tested conditions, défé@rsurfactants amounts (from 2.5 to 50mg/ml) Heeen used
to determined the A

1 Hovers, J., Potschies, M; Polidori, A; Pucci, B; Bonneté, F; Serrano-Vega, M ].; Tate, C G; Picot, D; Pierre, Y; Popot, J]-L Nehmé, R; Bidet, M; Mus-
Veteau, I; Busskamp, H; Jung, K-H; Marx, A; Timmins, P A; Welte, W

A class of mild surfactants that keep integral membrane proteins water-soluble for functional studies and crystallization

Molecular Membrane Biology 2011 Apr;28(3):171-81



Flot data
PLOT

log I

¢1> FB_827s.dat

2> FB @193 dat Figure 1: Variation of form factor depending
€3> FF_@24s .dat
(4> FF_BB6s.dat on the surfactant
Surfactant at 10 mg/ml in TRIS buffer, 20mM pH8:
- DDM
- PCC
- FHs
- F4Hs

1.8

Figure 1: First observation deals with the change in thenftactor observed for fluorinated surfactants
compared to hydrogenated ones

Figure 2 : In a TRIS buffer in absence of precipitant agaotording to determined,ARHg and RHs
are attractive (negativefwhereas PCC and DDM are repulsive (positige Mowever repulsive interactions
are stronger for DDM than for PCC (highes) Ainterestingly this order follows the variatiohdensity of our
compounds. Therefore if these results are confirntedight point out a very interesting relatiornsiietween
A, and surfactant structure, where the denser thiactant micelle, the more attractive. Besides, dbr
surfactants, addition of PEG leads to more attradtiteractions, that’'s why in presence of PEG passible
to obtain attractive regime with DDM and PCC. Hoeeit seems that the strength of the PEG effectnidp
on the surfactant.

Figure 3. Contrary to PEG, addition of NaCl which is alsodiges a crystallization agent for MPs
doesn’t show any effect on,Aralues for PCC and DDM solubilized in TRIS buffer.

Figure 4: Effect of temperature was tested on PCC and DDNIRMS buffer with 6% PEG, in both
case we obtained a smallep At 10°C than at 20°C, confirming that media areranattractive at low
temperatures.
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Figure 2 : PEG effect on M.A; values Figure 3: Salt effect on M.A2 values
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Figure4 : Temperature effect on M.A2 values



