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DevelopmentResearch topics 
virial and toxic particles 

emergence of intracellular forms 

Green materials 

multiscale simulations scheme 

structure builder for next generation MD simulations

mesoscale simulation software 
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Biomembranes

Pezeshkian, et al, Nat. Commun (2020); Marrink, et al, Chemical Reviews(2018)



W. Romer et al, Nature (2007); H. Ling et al, Biochemistry, (1998).
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Initial stage of Shiga toxin internalization 
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Pezeshkian, et al, ACS Nano, (2017); Pezeshkian et al, Soft Matter (2016); Pezeshkian, et al, FEBS Open Bio (2017)
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all-atom Coarse-grained mesoscale no CG info
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Formation of tubular invaginations



DTS CG
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Molecular architecture of the tube 
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Division of artificial cells 

https://www.syntheticcell.eu/
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De Franceschi et al, ACS Nano (2023) 9

Division of an artificial cell 



De Franceschi et al, ACS Nano (2023) 10

Shaping membranes



N. D. Franceschi et al, ACS Nano (2023) 11

Recruitment of enzymatic proteins
negative curvature: binding from inside positive curvature: binding from inside 


