
Abstract:  Human γD-crystallin belongs to a crucial family of proteins known as 
crystallins located in the fiber cells of the human lens. Since crystallins do not 
undergo any turnover after birth, they need to possess remarkable thermodynamic 
stability. However, their sporadic misfolding and aggregation, triggered by 
environmental perturbations or genetic mutations, constitute the molecular basis of 
cataracts, which is the primary cause of blindness in the globe according to the 
World Health Organization. In this talk I will present our work on the impact of high 
pressure on the conformational landscape of wild-type HγD-crystallin using replica 
exchange molecular dynamics simulations augmented with principal component 
analysis. This exploration sheds light on the intricate responses of HγD-crystallin to 
elevated pressures, offering insights into potential mechanisms underlying its 
stability and susceptibility to environmental perturbations, crucial for understanding 
cataract formation. 
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