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Interactions of Protein Aggregates with Lipid Membranes Defined by Multifrequency EPR
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Introduction
	PrP106-126 is a portion of the Cellular Prion Protein PrP, expressed mainly in neurons. The exposure to an altered protease-resistant form of PrP, particularly to its 106-126 segment, has been linked to a number of human neurodegenerative disorders. Although it is known that Prp toxicity is related to its ability to aggregate and polymerize, the exact molecular mechanism that leads Prp to cause nerve cell degeneration is still unclear. We used EPR techniques to understand further details on the molecular features that determine the interaction of PrP with membranes of different compositions. Changes in the lipid membrane fluidity have been assessed via observing the variation of a EPR parameter, 2T//, from which the membrane disruption mechanism can be defined based on the overall lipid disordering effect in bicelles.  
[bookmark: _GoBack]Fig.1 Left, EPR spectra upon PrP binding to PE/PG vesicles. A: bare lipids; then, P:L ratios of 1:100 (B), 1:20 (C), 1:10 (D) and 1:5 (E). Red dashed line: 2T// value of spectrum A. Right, EPR spectra and simulation upon PrP binding to DMPC/DHPC bicelles. F: bare lipids; then, P:L ratios of 1:300 (G), 1:200 (H), 1:75 (I) and 1:50 (J).

Experimental
	EPR experiments are conducted using a Bruker E680 spectrometer in X-band (9.5 GHz) and a HiPER spectrometer in W-band (95GHz) at the NHMFL. Lipid bicelles and lipid vesicles with different lipid compositions, with 1% mol of 5-doxyl stearic acid spin label, are prepared in buffers with varied pH values. PrP was added to the lipids at increasing peptide:lipid (P:L) ratios. Lipid/Peptide mixtures are loaded into glass capillary tubes. Spectra are collected at room temperature for lipid vesicles and 308K for lipid bicelles.

Results and Discussion
	Lipid vesicles of different composition were tested: PC\PG 9\1 and 4\1, and PE\PG 4\1, at pH 7.0 and 7.4. PrP showed a limited influence on the mobility of these lipid systems. The highest fluidity change occurs when high quantities of PrP interact with negatively charged membranes (PE/PG). Fig.1 (Left Panel) reports a selection of the obtained spectra. An estimate for the lipid fluidity change is obtained from 2T//, calculated as [2T//(B-E) - 2T//(A)], with these results:2T// = 0.03 mT (B and C), 0.16 mT (D) and 0.56 mT (E). The overall lipid disordering induced by Prp has been tested with DMPC/DHPC bicelles with increasing quantity of the PrP peptide. Fig.1 (Right Panel) shows the experimental spectra, from the simulation of which the order parameter Szz has been calculated: Szz = 1.00 (F), 0.88 (G), 0.74 (H), 0,19 (I) and 0.05 (J). Next, we plan to determine peptide-induced lipid-lateral-order changes using the HiPER spectrometer.

Conclusions
	Firstly, the results of PrP interacting with lipid vesicles point out a generally scarce propensity of PrP to induce changes in lipid fluidity. The highest effect is observed for the membranes with a negatively charged surface. The presence of two positively charged Lys residues in the peptide sequence, which could effectively interact with negatively-charged membranes, supports this observation. Secondly, PrP binding has a dramatic effect on bicelle EPR lineshapes, causing a massive loss of the order of the bicelle bilayer. This behavior, compared with reference peptides (not shown), indicates PrP is able to induce cell death by causing massively disordered pores and leaking in lipid membranes.
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