@

1.

Samuele Raccostal

Institute of Biophysics at Palermo, National Research Council of Italy, Via U. La Malfa 153, 90146 Palermo, Italy.

Role of electrostatic interactions in
the fiorillogenesis of lysozyme

2 V/incenzo Martorana! and Mauro Mannol

2. Department of Physical and Astronomical Sciences, University of Palermo, Via Archirafi 36, 90123 Palermo, Italy.

AIM: Highlighting the role of repulsive electrostatic interactions
i protein unfolding and self-assembly, with a focus on the
formation of elongated fibrillar agqregates.

Thermal stability at acidic pH

DSC

-- pH7 (in PBS 0.1M)
— pH2

Model system:
Hen Egg-White Lysozyme

M,=14.3 kDa
4 S-S bonds
Z=+17e (pH=2)

Z=+7.5e (pH=7)

=

0 [deg cm’ dmol'l]"‘l()3
(@)
PBPULNDNRERWND—OD

AN I— DS

o IS QAN Ny_ N

UNIVERSITA' DI PALERMO

@
dsfa

dipartimento di scienze
fisiche ed astronomiche

Slow conformational changes (60-65 °C): two-state transition
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| CD and trp-PL spectra show respectively the
| decrease of o-structure [Arnaudov et al. 2005] -
\ and the concomitant exposure of trp to the
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70°C =
dil. 1:10000

At 70 °C amorphous agqQregates are in

competition with fibrils.

native
monomer

unfolded

monomer
oligomer

fibril

Amorphous aggregation is enhanced if some
salt (20-200 mM) 1s added in solution. If

incubation temperature is lower fibrils are
formed even if salt 1s added [Hill et al. 2009]

Lesults

“* High protein charge reduces protein stability towards unfolding.

% Self-assembly at high T due to the exposure of hydrophobic residues is slowed down by
the strong electrostatic repulsive interaction wmmp more stable solution and organized
aggregation.

“* The coexistence of monomers and oligomers suggests a competing effect of hydrophobic
and electrostatic interaction

% The kinetics of fibril formation, their morphology and recent FTIR results [Freire et al.
2009] suggqest that oligomers may be on-pathway fibril precursor.

“* No relevant secondary mechanisms of fibrillation
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Ik, 1 progress

1) Study more deeply of the protein-protein interactions at different temperatures
and incubation times by SAXS
2) Characterization of structure by SAXS
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