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Report:

Membrane proteins remain very difficult to work with and therefore, the structural information on this
important type of proteins is sparse. This has lead to a huge demand for new methods to investigate the
structure of this class of proteins. Solution based techniques such as small-angle scattering seem to be a
promising strategy as an alternative to x-ray crystallography; however, these still rely on successful
reconstitution of membrane proteins into bilayer-mimicking carriers. One such carrier is the so-called
nanodiscs, a 10-14 nm sized phospholipid bilayer stabilized by two amphipathic membrane scaffolding
proteins (MSP).

This nanodisc system is very well structurally characterized and has shown a great potential as a carrier for
structural studies of membrane proteins using a combined SAXS/SANS approach together with
computational modeling techniques developed in our group (1, 2).

The present report shows the latest step in our development of this carrier system and its use in reconstitution
of membrane proteins. We wish to structurally characterize membrane proteins using a new modeling
technique that has been developed in the group to solve low resolution structures (3). Furthermore, we also
employ the so-called stealth nanodiscs, which have been developed by selective deuteration to minimize the
scattering intensity of neutrons (4). In the May 2013 experiment, we performed measurements on various
nanodiscs systems, among all a variation series with cholesterol content and substitution of MSP for the
native Apo A-1. Different membrane proteins in nanodiscs were studied including OmpF, proteorhodopsin,
sensory rhodopsin and CorA. The results from two of these systems are described in further detail in the
following.

The 7 TM membrane protein sensory rhodopsin was reconstituted into stealth nanodiscs using both
selectively deuterated MSP and PC-lipids. The collected data implied successful reconstitution,
unfortunately, the sample quality was not sufficiently good for further structural analysis and SANS data
collection.



CorA, a large 2 TM pentameric magnesium transporter, was reconstituted into nanodiscs in its magnesium
free state using POPC lipids. Both SAXS and SANS data was with great success collected from this
assembly, shown in figure 1.
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Figure 1: Scattering data of CorA reconstituted in nanodiscs. SANS data shown in green, SAXS data in red. SANS data was
collected at beamline D11, Institute Laue-Langevin and SAXS data at beamline BM29, European Synchrotron Radiation
Facility.

The data show CorA was successfully reconstituted into nanodiscs and very promising for further
determination of the structure of CorA. The data analysis and structural characterization of CorA are still in
progress. Furthermore, we wish to study CorA in its magnesium-bound state, as no crystal structure is
available.
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