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 Highly dynamic polypeptide structures, such as those seen in various intrinsically denatured 

proteins and artificially denatured protein samples, have the potential to form extremely stable, 

insoluble fibrillar states that display common structural characteristics, both in vitro and in vivo.  

In certain cases, these insoluble fibrillar deposits are correlated with numerous degenerative 

diseases which often manifest after an extended period of dormancy.  Various cellular components 

such as the proteolytic system and the molecular chaperone system have been shown in recent 

studies to combat this degenerative deposition of insoluble cellular protein.  In both systems, the 

action of the cellular protection systems are dependent on intermolecular interactions with broad 

specificity that are quite frequently hydrophobic in nature.  With an interest in elucidating the 

details of these broadly specific molecular interactions between fibrillogenic protein and molecular 

chaperone, recently we set out to characterize the interactions between proteins such as aSynuclein 

and Ab42 (highly dynamic, fibrillogenic polypeptides) and various bacterial molecular chaperones 

whose recognition mechanisms display a broad specificity.  In this talk I would like to share some 

results from our recent in vitro experiments regarding three E. coli molecular chaperone systems; 

the intact GroEL oligomer with a strategic mutation introduced into the subunit structure, the 

isolated apical domain of the same GroEL subunit, and the periplasmic small heat shock protein 

HdeA.  The effects of these chaperones (and chaperone derivatives) on the fibrillogenic behavior 

of polypeptides such as aSynuclein and Ab42 were probed, and the results reflected the highly 

dynamic and heterogenic nature of the molecular interactions between these proteins.  In the case 

of HdeA, an additional interesting facet of this system involved a unique characteristic of this 

chaperone: HdeA must be "activated" through partial denaturation in order to function as an 

aggregation suppressant.  The HdeA system provided us with an opportunity to observe 

interactions between a "functionally denatured" and "dysfunctionally structured" protein that led to 

interesting changes in aggregation and fibrillogenesis.   


