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Multiscale modeling & simulation
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Adaptive Resolution Scheme (AdResS
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w(r)... position dependent weighting function

> above force coupling scheme obeys Newton’s third law

Praprotnik, Delle Site, Kremer; Annu. Rev. Phys. Chem. (2008)



DNA molecule in
bundled-SPC/MARTINI salt solution

Zavadlav, Podgornik, Melo, Marrink, Praprotnik; EPJST (2016)



MD/DPD water

SWINGER

MD:

MD,C
Fz’j (rij) =

ao5(1 — Rag/Re)Rag

0rz-j

FgﬂPD R(Raﬂ) =V 2’7aﬂkBT(1 - Raﬂ/RC)ginaﬂ
Fos " (Rag) = —7ap(1 — Rij/Re)*(Rap - Vag)Rag

Zavadlav, Praprotnik; J. Chem. Phys. (2017)



Coupling to CFD

(2015)
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Eur. Phys. J. Special Top

, Sabli¢, Praprotnik;

-Buscalioni

Delgado
Walther et al

J. Comput. Phys. (2012)
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Delgado-Buscalioni, Sabli¢, Praprotnik; Eur. Phys. J. Special Topics (2015)
Sabli¢, Praprotnik, Delgado-Buscalioni; Soft Matter (2016)
Delle Site, Praprotnik; Phys. Rep. (2017)
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Open Boundary Molecular Dynamlcs

> system exchanges mass, momentum, and energy with its
surroundings

1. Insertion of molecules: AN, = At ( >
al{ N N
B — < B> B

2. Multiscale buffers -> facilitates msertlon
> external boundary condition

1. Linear momentum conservation

2. Additional force in buffers: Fext — 7. npA + PoutA_t F, n ZFTD

> DPD thermostat: pemo— Y GwR<rij>CU,,u wa( ,)(f’u Ulj>/\l]a
)

> total force on each pafti€fé ) [ (

— 1AdResS ext thermo
F,=F, + F," + F,
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Zavadlav, Sabli¢, Podgornik, Praprotnik; Biophys. J. (2018)
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Papez, Merzel, Praprotnik; J. Phys. Chem B (2023)



Virtual ultrasound machine

DPD and TDPD thermostat

+Ap sin(w.t)

Papez, Praprotnik; J. Chem. Theory Comput. (2022)
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Sub-THz acoustic excitation of protein motion
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Papez, Merzel, Praprotnik; J. Chem. Phys. (2023)
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