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This work is a research about the interaction of a family of cytotoxins and nanobio membrane. This

process has great importance and is hoped to be used as a novel approach to treat cancers. First

nanobio membrane and cytotoxin are introduced then the method is illustrated.

Nanobiomembrane is a very important part of living systems. Alive cells have lipid bilayer

nanomembrane in liquid phase. The structure of this nanobiomembrane is based on properties of

phospholipids. Each phospholipid has a hydrophilic head and a hydrophobic tail. Lipid bilayers are

composed of two monolayers, each monolayer is a line of phospholipids. The hydrophilic heads of outer

monolayer are oriented to water solutions outside the cell and those of inner monolayer to water

solutions inside the cell. The hydrophobic tails of all phospholipids are oriented to the inner side of

bilayer. The average thickness of this bilayer is about 5 nm. The most important function of lipid

membrane is to preserve the inner parts of the cell.

Experimental results have shown that some antimicrobial peptides and cytotoxins are able to deform -or

in some cases to destroy- the bilayer membrane. The insertion of these peptides and proteins to the

outer monolayer of the lipid bilayer, changes the form of the membrane. Sometimes these changes lead

to death of the cell. One of the most interesting cytotoxins are Cobra venom cytotoxins (cardiotoxins)

that are small basic proteins (60–62 amino acid residues, 4 disulfide bridges) belonging to the large

family of three-fingered toxins. A modeled cytotoxin is shown in figure 1. The mechanism of the changes

is not clear.

The first step to discover the mechanism of the interaction of cytotoxin with nanobiomembrane is to find

the real position of the cytotoxin relative to the nanobiomembrane when meeting it. A suitable tool to

find this position is molecular dynamics simulation. The GROMACS package is used to simulate the

process of the regarded interaction. The POPC nanobiomembrane, CTX2, CTX3 and CTX4 cytotoxins

are selected. Amodeled POPC is shown in figure2. Molecular dynamics simulation is used in several

steps and finally the position at which each cytotoxins meets the nanobiomembrane is found. The

resulted position of each case is compared with those of the others. The results are compared with

experimental results. Finally a relation is found between the relative position of cytotoxins with nanobio

membrane and the cytotoxity of different cytotoxins.

References

[1] Kim A. Brogden, NATURE REVIEWS, Microbiology, Vol. 3, March (2008) 238-241.

mailto:n_maftouny:@yahoo.com


Contribution (Oral/Poster/Keynote)
[2] Dubovskii, I. Olifirenko, Journal of Evolutionary Biochemistry and Physiology, Vol. 41, January

(2005) 200-214.

[3] Alexei V. Feofanov, George V. Sharonov, Journal of Biochemistry, 32,( 2005) 11–18.

[4] Jason D. Perlmutter, Jonathan N. Sachs, Biochimica et Biophysica Acta, ,130, July (2009), 1-7.

[5] Roman G. Efremov, Pavel E. Volynsky, Biophysical Journal Vol. 83, July (2002) 144–153.

[6] R. Jay Mashl, H. Larry Scott, Shankar Subramaniam, and Eric Jakobsson, Biophysical Journal Vol.

81, December (2001) 3005–3015.

[7] Y. Zhang, S. E. Feller, Journal of Chem. Phys. Vol. 103, December (1995) 252-266.

[8] H. C. Andersen, Journal of Chem. Phys. Vol. 72, February (1980) 384-392.

[9]G.J. Martyna, M.E. Tuckerman, D.J. Tobias, M.L.    Klein, Journal Molecular Physics. Vol. 87,

December (1996) 1117–1157.

[10]M. Parrinello, A. Rahman, Journal of Applied Phys. Vol. 52, February (1998) 7182-7188.

Figures

Fig1. A modeled cytotoxin

Fig.2. POPC nanobio membrane simulated with VMD to use by GROMACS
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