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Fabrizio chiti (Department of Biomedical, experimental and clinical sciences, University 
of Florence, Italy) will talk about the conversion of soluble proteins into highly structured 
fibrils. He and his team found two solution conditions to convert a sample protein, namely 
HypFHN, from its denatured state to toxic and nontoxic protein oligomers. 
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 aBstract 
 
the conversion of soluble proteins into highly structured fibrils is associated with a number of human diseases, including 
alzheimer’s disease, Parkinson’s disease, spongiform encephalopathies, amyloidosis and many others. although it is widely 
recognized that misfolded protein oligomers forming as on- or off-pathway species early in the process or released from the fibrils 
are toxic to cells, the structural determinants responsible for such toxicity are poorly understood. 
we found two solution conditions to convert a sample protein, namely HypF-N, from its denatured state to toxic and nontoxic 
protein oligomers, respectively (1). the oligomers share similar sizes and shape, as detected using atomic force microscopy, 
contain β-sheet structure, as deduced with far-UV circular dichroism, and bind thioflavin t (1). 
Using pyrene cys-labelling and aNs fluorescence we revealed that the nontoxic oligomers have their hydrophobic regions buried 
and structured, whereas the same regions are solvent-exposed and flexible in the toxic oligomers, revealing that flexibility and 
solvent exposure of hydrophobic regions is a determinant of protein oligomer toxicity (1). 
we have then tested the effect of five molecular chaperones on the toxicity of the pre-formed toxic oligomers (2). all chaperones 
were found to be effective in suppressing the toxicity of the toxic oligomers in a dose dependent manner. Using sDs-PaGe, 
intrinsic fluorescence, confocal microscopy and atomic force microscopy we found that the chaperones bind to the oligomers 
and promote their further assembly into large amorphous structures, revealing that a small size of the oligomers is another 
determinant of protein oligomer toxicity (2). 
In a follow-up study we have increased the sequence hydrophobicity of HypF-N by mutagenesis. the resulting mutants were 
found to form oligomers with a higher solvent exposed hydrophobic surface, but also bigger in size. as a result of these 
counteracting effects, a clear relationship is not evident between sequence hydrophobicity and toxicity of the mutants. However, 
in a three-dimensional analysis it is evident that oligomer toxicity correlates with a combination of both factors, with the toxic 
oligomers having a combination of small size and high hydrophobicity relative to nontoxic oligomers. 
Overall, the data report on two different determinants of protein oligomer toxicity, that is (i) flexibility and solvent exposure of 
hydrophobic regions and (ii) small size of the oligomers, which combine to determine the toxicity of misfolded protein oligomers.
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