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Protein aggregation in the eye lens leads to cataracts

healthy eye lens opaque eye lens

elucidate the molecular mechanisms of crystallin aggregation 
for alternative intervention strategies
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Tryptophan pairs are at the core of human γS-crystallin

rapid fluorescence quenching via FRET and CT suggests
tryptophan residues protect γS-crystallin from UV damage 
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W163 is surface-exposed and thus oxidation-prone

Kingsley, C. N., et al. Martin, R. W. Structure 2013, 21, 2221
Norton-Baker, B., et al. Martin, R. W. J. Phys. Chem. B 2022, 126, 679 Ehrenshaft, M., et al. Free Radical Biology and Medicine 2015, 89, 220

what are the structural and biophysical consequences of W163 oxidation?

PDB: 2M3T

human γS-crystallin

W163



Chatterjee’s GCE platform enabled site-specific oxidation

Seo, Y., et al. Martin, R. W. Biophys. Rep. 2026, in press
Chatterjee, A. et al. Angew. Chem. Int. Ed. 2013, 52, 5106

Italia, J., et al. Chatterjee, A. Nat. Chem. Biol. 2017, 13, 446
Ficaretta, E. D., et al. Chatterjee, A. J. Mol. Biol. 2022, 434, 167304Figures created with BioRender



W163 oxidation caused small structural changes
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Structural changes were localized in the C-terminal domain

Kingsley, C. N., et al. Martin, R. W. Structure 2013, 21, 2221
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Thermal aggregation was exacerbated with W163 oxidation

Seo, Y., et al. Martin, R. W. Biophys. Rep. 2026, in press
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Local hydrogen bonds were displaced by W163 oxidation

Kingsley, C. N., et al. Martin, R. W. Structure 2013, 21, 2221
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W163 oxidation compromised resilience against stress
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• site-specific oxidation of human γS-crystallin at W163 was achieved using GCE

• oxidized variant exhibited premature aggregation under thermal stress

• thermal aggregation studied by 1H–15N HSQC revealed disrupted H-bond network
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