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ABSTRACT 

 

Acute-phase protein Serum Amyloid A (SAA) is an important biomarker of 

inflammation and the precursor protein of AA amyloidosis. Under normal circumstance, 

SAA is found associated with high-density lipoproteins (HDL), which in turn is 

composed predominantly of apolipoprotein A-1 (apoA-1), forming heterogeneous 

complexes. During infection or injury, SAA levels can rise as high as a 1000 fold in 

about 24-36 hrs. At such elevated levels, SAA either displaces apoA-I as the 

predominant apolipoprotein of HDL or exists in circulation as a lipid-free form or both. 

Under chronic inflammatory conditions, persistence of such high levels of SAA leads to 

amyloid deposits composed of whole length and fragments of SAA leading to systemic 

amyloidosis disease. In mouse models, SAA1.1 predominates in amyloid deposits both 

as full length and fragmented forms. However, CE/J type mouse containing an isoform 

SAA2.2 was found to resist amyloidosis. SAA1.1 and SAA2.2 differ only by six amino 

acids, suggesting factors such as fibrillation kinetics, oligomeric states and ligand 

interactions might play a critical role towards amyloidogenicity. 

The present study attempts to understand the pathological and non-pathological 

forms of SAA, SAA1.1 and SAA2.2 respectively. Addition of his-tag and its subsequent 

removal after purification led us to obtain recombinant SAA isoforms with improved 

yield and purity. Purified SAA isoforms showed marked differences in oligomeric 

propensities, fibrillation kinetics and thermal stabilities. SAA1.1 was found exist in a 

dodecamer – tetramer equilibrium, while SAA2.2 WT adopted a hexamer with relatively 

higher stability. Furthermore, SAA1.1 showed a longer lag phase for fibrillation (~3-4 

days), when compared to SAA2.2 (~3 hrs). To obtain insights on the molecular basis of 

these observed differences, point mutations were performed on SAA2.2 to make it 

resemble SAA1.1, one residue at a time. The results reveal the significance of each 

differing position on the overall stability and fibrillogenicity of SAA Isoforms.  

We also elaborate a previously reported auto-proteolytic activity exhibited by 

SAA2.2. Purified SAA hexamer, upon incubation at room temperature, exhibited 

promiscuous self-proteolysis resulting in complete loss of full length protein in about 2 



 

     

weeks. De novo sequencing of SAA fragments reveal proteolytic preferences towards 

charged residues, although secondary targets were observed as well. 

The ability of SAA variants to form a variety of oligomers in their native state 

seemed to influence the fibrillation pathway in their misfolded state. The abundance of 

misfolded oligomers during the lag phase for fibrillation and the marginal stability of 

fibrils led us to suspect that fibrils may not be the toxic species in SAA1.1 pathogenesis. 

They may rather act as a reservoir of pathologically relevant species. The self-

proteolysis of SAA suggests a possible mechanism of clearance of SAA from blood 

stream as well as generation of truncated fragments frequently found in amyloid 

deposits. The work described here will open new venues towards understanding the 

molecular basis of AA amyloidosis and developing novel therapeutics. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


