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    Ferritin is a naturally occurring iron storage protein consisting of 24 identical subunits which form 

a spherical cage with an internal cavity of diameter 8 nm. The internal space of the apo-ferritin cage can 

accommodate synthetic molecules, metal ions and nanoparticles which find important applications in 

medicine, catalysis and material science including synthesizing monodisperse nanoparticles.1 The apo-

ferritin cage can be dissemble and reassemble by controlling pH which enable to incorporate larger 

molecules into the cage. Therefore, understanding the fundamentals of ferritin cage disassembly is 

significant from the viewpoint of designing the cage for wilder applications. Although there are several 

reports which described the pH-induced ferritin cage disassembly, the detailed mechanism with 

initiation of the process and intermediate states are not yet elucidated.2,3 This presentation will describe 

the direct visualization of apo-ferritin cage disassembly at single-molecule level in solution by high-

speed AFM (HS-AFM) which has been proven to be powerful tool for visualization of biomolecular 

actions.4 The HS-AFM captures the snapshots of the dynamic event in milliseconds intervals which 

revealed the expansion of ferritin cage with formation of holes before disassembly into subunits. Such 

observations were further reinforced by the all-atom MD simulations which reveal the initiation of the 

process by opening of the 3-fold symmetric channel as a hole and consistent with the HS-AFM results. 

Such interesting observations are particularly important for designing ferritin cage for developing 

functional biomaterials and the fundamental understanding would be applied to other protein assembly. 
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