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11. TOm tit cac két qua moi ctia luan an:

- Giai thich dinh tinh hi¢n tugng dao du dién tich cua dai phan tr sinh hoc va hi¢n tugng
hut nhau gitra cac dai phan tir sinh hoc, bang cach giai phuong trinh truong trung binh véi gia thiét
cac ion ngung tu trén bé mat dai phan tr sinh hoc tao thanh mot chét long twong quan manh.

- X4y dung va thyc hién phuong phap mé phong Monte Carlo chinh tic 16n cho dung dich
nhiéu mubi.

- Khao sat tuong tac hiéu dung ctia cac phan tor ADN, ap suat tham thau, phan b cac loai
ion khac nhau trong hé mang luc giac ADN. Két qua khép dinh tinh va dinh lwong véi cac nghién
ctru thuc nghiém cua virut ADN.

- Chi ra duoc rang trang thai khir proton cua cac amino acid cysteine trong cdu trac ngén
tay k&m 1a can thiét cho viéc bam ADN ciia cic protein chira cdu tric ndy.

12. Kha ning tng dung thyc tién: C6 kha ning dung 1am mo6 dun chuyén dung cho mé phéng
va thiét ké thudc thé hé méi theo cach tiép can tinh toan da ty 16.

13. Cac hudng nghién ctru tiép theo:

— Tich hop phuong phap mé phong Monte Carlo chinh tic 16n vao cac phadn mém mé phong da
ty 1€ cho céac hé sinh y dugc phan ta.



— Khao sat cac hiéu ung twong phan dién moéi; vai tro kich c& ctia dong ion; hoan thién thuat
toan mod phong Monte Carlo chinh tic 16n cho cac dang ion hinh dang khac nhau phuc hop;
ma& rong cho hé protein.
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11. Summary of the new findings of the thesis

- Explain qualitatively the phenomena of charge inversion and effective attraction
between same charge macro molecules by using Poisson — Boltzmann mean-field equation and
the assumption that counterions condense on the surface of macromolecules to form a strongly
correlation liquid.

- Construct and perform Grand Canonical Monte - Carlo Simulation for solutions of salt
mixtures.

- Investigate the effective attraction between DNA molecules, the osmotic pressure, the
distribution of various species in DNA hexagonal lattice. The results are in qualitative and
quantitative agreement with experimental study of DNA packaging virus.

- Show that deprotonated state of cysteine amino acid is essential for Zinc finger
proteins that bonding to DNA.

12. Paratical applicability, if any:

- This method can be used to develope computational module for biomolecules
simulation and drug discovery in a multiscale computational approaches.

13. Further research directions, if any:

- Integrate the Monte Carlo simulation method into multiscale simulation softwares for

molecular biomedical systems.



- Investigate the effect of dielectric contrast; role of co-ion sizes; improve the Grand
Canonical Monte - Carlo simulation of complex shapes of ions; extend to simulation of protein
systems.
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