
Zinc ricinoleate (Zn(Ri)2) is a zinc salt of ricinoleic acid. The metal soap
became known as a substancewhich has the ability to work as a
pollutant, odor absorber4 or as a separationmedia in the processof
protein and enzymepurification5,6. In this study MFD simulationsare
performed to analyzethe possibleinteraction betweenpolyhistidine-tag
proteinsandZn(Ri)2-layers.

Molecular Fragment Dynamics (MFD) is a mesoscopic simulation
techniquebasedon DissipativeParticleDynamics(DPD). WhereasDPD
beads in general may not necessarilybe identified with chemical
compoundsat all the MFDvariant usesspecificmoleculesor molecular
fragments as its basic interacting entities where molecules are
representedaschainsof beadsconnectedby harmonicsprings. MFDhas
been successfullyapplied for studying formulations of surfactantsand
polymers1-3 but has yet not been utilized for biomolecular systems
addressedby this study.
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Only the His8-tag insulinexhibitsan interaction via its histidines(yellow)
with zinc acetate fragments (red) of the Zn(Ri)2-layer. This finding
supports the proposed interaction mechanism of Zn(Ri)2 through
nitrogen-containingfunctionalgroupsduring its action asa new enzyme
purificationsystem.

MFDsimulationsof DMPC(1,2-dimyristoyl-sn-glycero-3-phosphocholine)
model membraneslead to stable membraneswhose thicknessesare in
good agreementwith experimentalresults. In addition plasma,ERand
mitochondrialmembranescontainingtheir biologicallipid compositions
are successfullysimulated to show their native overall as well as
hydrophobicthicknesses.
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A Zn(Ri)2-layer is constructed at the bottom of a simulation box and
insulin (4INS) �t the wild type form without and with a His8-tag �t is
positionedabovewhere the distancebetweenthe layer and the protein
isabout15Å.
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Phosphatidylcholine

Thefusionof biologicalmembranes�t an important processwithin every
cell �t canbe simulatedusinga DMPClipid bilayerwith a subjacentDMPC
vesiclefilled with water. Initially inter-bilayer flips of singlelipids occur,
then a fusion pore is formed followed by the releaseof water on the
other side of the lipid bilayer. Eventuallymembrane and vesicle fuse
completelytogetherto built up a singleDMPCbilayer.
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Sincethe MFDmethod providesa fast and comparativelyeasy-to-apply
approachto simulate biological membranesthe next step will be the
investigationof the interactionsbetween proteins (like porins) and lipid
bilayers.
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