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Abstract : Ferri�n, an iron-storage protein, plays a crucial role in the management of cellular iron homeostasis and

prevents iron-induced toxicity.  It cataly�cally sequesters free Fe2+ and synthesizes soluble protein-caged
ferric-mineral, while ensuring controlled iron-release upon cellular requirements. Given the reducing
environment of the cytosol, mainly due to NADH, GSH and AscH̄, reduc�ve dissolu�on of ferri�n bio-mineral
is considered one of the plausible iron release pathway in vivo. This work inves�gates the effec�veness of
these reductants in promo�ng iron mobiliza�on from ferri�n, with ascorbate emerging as the most effec�ve,
even at lower physiological concentra�ons, likely due to its small size, pore accessibility, and both one/two
electron transfer capability. To further enhance iron-release efficiency, a series of quinones with varying
structures and midpoint redox poten�als (E1/2), were employed as electron mediators separately with
ascorbate and NADH. Our findings highlight that reductant-quinone redox couple mediated iron release from
ferri�n is largely dictated by the molecular structure and E1/2 values of quinones along with their reac�ve
oxygen species (RO S) genera�on proper�es, in situ. Among all quinones, juglone/plumbagin released
maximum iron due to their intermediate E1 /2 values, presence of iron chela�on sites and their ability to
generate RO S, in situ.  Furthermore, ascorbic acid (AA) deriva�ves (modified at C2/C3/C5-C6 posi�ons) were
tested for their stability and redox reac�vity. Unsubs�tuted AA oxidized rapidly at higher pH, while C2/C3-
modified deriva�ves were found to be less reac�ve. This altered reac�vity directly influenced biological
func�on i.e., unsubs�tuted AA and C5/C6-deriva�ve promoted iron release from ferri�n and caused RO S-
mediated DNA cleavage, whereas some stable C2 deriva�ves safeguarded DNA, sugges�ng safer therapeu�c
potential. These insights advance our understanding of cellular iron regula�on and provide a founda�on for
developing improved antioxidants, iron-targeted therapies, and antimicrobial strategies.

h�ps://nitrkl.ac.in/Research/PrintSeminar/


