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The complement system consists of three pathways (classical, 

lectin and alternative) and is an essential player in innate and 

adaptive immunity. Excessive activation of the alternative 

pathway (AP) occurs in various inflammatory conditions, 

resulting from, or contributing to, disease. Properdin, an  

oligomeric glycoprotein, acts as an essential positive regulator 

of the AP of complement by stabilizing enzymatic  

convertases. Identical properdin monomers form head-to-tail 

associations of oligomers in a reported 20:54:26 ratio (most 

often described as an approximate 1:2:1 ratio) of tetramers 

(P4), trimers (P3), and dimers (P2), in blood, under normal 

physiological conditions. Oligomeric size is proportional to 

properdin function with P4 being more active, followed by P3, 

and P2. The ratio of properdin oligomers in disease, which 

may affect function independent of concentration, becomes 

essential, yet remains unknown. This first objective of this 

study was to develop a novel ELISA-based technique to  

evaluate the function of properdin in biological samples with 

a readout that correlated with the oligomeric distribution of 

properdin in the sample. The second objective applied this 

technique to screen patient-derived biospecimens from  

microenvironments (i.e., ascites, synovial fluid) and  

circulation that represented a diverse range of inflammatory 

diseases known to involve complement to determine the  

relevance of properdin function. After identifying that  

properdin function was decreased in rheumatoid arthritis  

synovial fluid, size exclusion chromatography was used to 

determine that the lower function was due to a significantly 

different P4:P3:P2 ratio in synovial fluid properdin (15:51:34) 

as compared to healthy serum (22:51:28). This phenomenon 

likely reflected both preferential consumption of P4 and a 

newly described regulatory mechanism by which neutrophils, 

abundant in the joint space, release properdin as mainly P2 to 

control the rate of complement activation in cellular  

microenvironments. The third objective characterized overall 

AP function and markers of AP activation/regulation in  

rheumatoid arthritis biospecimens to address the significance 

of properdin oligomer distribution to overall complement 

activity. AP activity and complement proteins levels were 

lower in synovial fluid compared to serum, representing a 

distinct complement profile in the sequestered joint space. 

Properdin oligomer distribution was strongly correlated to 

overall AP activity. The fourth objective related these findings 

to clinical variables and identified a strong correlation between 

the oligomer distribution in a rheumatoid arthritis  

serum sample and the disease duration of the patient. Overall, 

this study contributes to a fundamental understanding of  

properdin regulation in rheumatoid arthritis. Further studies 

are aimed at determining mechanisms that affect properdin 

oligomerization and expanding this work into additional  

disease cohorts. 
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