The inherited form of primary open angle glaucoma, a disorder 

characterized by increased intraocular pressure and retina 

degeneration, is linked to mutations in the olfactomedin (OLF) 

domain of the myocilin gene.  Disease-causing myocilin variants 

accumulate in the endoplasmic reticulum of trabecular meshwork cells instead of being secreted to the trabecular extracellular matrix thought to regulate aqueous humor flow.  Cellular studies suggest that myocilin glaucoma pathogenesis originates from a trafficking defect in which myocilin variants are inefficiently cleared in the endoplasmic reticulum, leading to toxic intracellular 

aggregates.  Like other diseases of protein misfolding, we 

hypothesize that compromised thermal stability of mutant myocilins triggers aggregation and downstream pathogenesis. We developed the first preparative recombinant expression and purification system for the OLF domain of myocilin, and have now investigated the biophysical properties of the wild type and ~25 disease-causing variants.  Taken together, our work provides the first quantitative demonstration of compromised stability among many identified OLF variants and places myocilin glaucoma in the context of other complex diseases of protein misfolding.

