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Protein aggregation is a complex, multistep pathway that has both reversible and 

nonreversible intermediates. A better understanding of this pathway will lead to formulations that 
decrease aggregation and improve therapeutic protein drug storage stability. To improve 
formulation design, we created a GroEL Biosensor (biotinylated GroEL-streptavidin biosensors) 
platform to detect dynamic and reversible transient preaggregates (i.e., pre-aggregates) that 
form prior to large scale aggregation. This method utilizes the chaperone protein GroEL, which 
naturally binds exposed hydrophobic regions of structurally altered proteins in stressed and 
even unstressed antibody solutions, coupled to bio-layer interferometry (BLI) detection. In this 
work, the GroEL-biosensor is used to rapidly detect preaggregates in pharmaceutically relevant 
monoclonal antibody samples as a first pass screen for multiple samples using an automated 
platform in both stressed and unstressed antibody solutions. An unstable bispecific antibody 
sample was examined before and after thermal stress (time dependent detection at 50°C over 
60 minutes). The GroEL-BLI biosensor reported a significant increase in the BLI binding 
amplitude due to preaggregate binding as a function of time at both room temperature prior to 
formation of irreversible aggregate and particle formation assessed by size exclusion 
chromatography (SEC) and micro-flow imaging (MFI), respectively.  Conversely a stable IgG4 
monoclonal antibody (mAb) sample (no detected preaggreate binding at room temperature) was 
exposed to four different stresses including temperature cycling, pH changes and exposure to 
denaturants. Two of the stress conditions showed that GroEL-BLI biosensors could detect 
preaggregates before irreversible aggregates were observed by SEC and MFI.  The other two 
stress conditions showed concomitant detection of preaggregates by GroEL-BLI biosensors and 
irreversible aggregation assessed by SEC and MFI. The use of transmission electron 
microscope (TEM) was performed on the stressed protein samples-GroEL complexes to 
visualize potential regions of the Ab that expose hydrophobic patches, resulting in GroEL 
binding.   

 


