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HDL
• High Density Lipoprotein (HDL) is the smallest of

the five major groups of lipoproteins which play
essential role in plasma lipid transport.

• HDL transports cholesterol from blood vessels to
liver for excretion and it is usually called “good
cholesterol”.

• We have done MD simulations of HDL in NaCl
solution using OPLS-AA force field and one inter-
esting property to be quantified is the ζ-potential.

Zeta Potential
• Zeta potential (ζ-potential) is the

electrical potential on the slipping
plane of electrical double layer
around a charged particle.

(Source: Wikipedia. Image by
Larryisgood)

• The magnitude of the ζ-potential
gives an indication of stability of a
colloidal system.

• ζ-potential can can be determined
experimentally by measuring Elec-
trophoretic mobility.

Slipping Plane
• According to Debye-Hückel theory (DH)

the radial distribution of freely moving
counter ions around charged particle is
Ae−Br/r + C. [1]

• When DH curve is fitted to measured dis-
tribution of counter ions (Na+) the point
where these two curves emerge is the
slipping plane. 5 6 7 8
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Electrostatic potential
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Electrostatic Potential

• When electrostatic potential
around HDL is calculated we
see that the potential on slip-
ping plane is close to zero.

• According to experimental re-
sults the ζ-potential of HDL
would be −12, 4 mV . [2]
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• Cumulative charge of the system shows
that the net charge of HDL is positive
although the apolipoprotein of HDL has
negative charge.

Conclusions
• The computationally determined

value of ζ-potential differs from ex-
perimentally measured value.

• Positive effective charge of HDL is
probably caused by strong orienta-
tion of water molecules on the sur-
face of the particle.

• Also too strong attraction between
lipids and ions in the force field is a
possible reason.

heikki.mikkolainen@tut.fi
www.tut.fi/biophys


