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Introduction to tubular membrane

DNA confined in a soft tube

Nanoparticles on a soft sheet
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Helfrich model for a fluid membrane
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Helfrich energy = AA [o + («/2) (1/r,#1/r,)? ]
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Minimization: dE/dR =0 Equilibrium: Ry* = xf2c
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TOPIC 1: Swollen-to-

globular transition of a
self-avoiding polymer
confined in a sc |
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Polymer confined in a hard tube




Polymer confined in a hard tube
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Polymer confined in a hard tube

Total polymer length N
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Polymer confined in a hard tube
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Theory and simulation:
simultaneous
consideration of polymer
and soft tube.
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Computer simulation by Avramova and Milchev
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Computer simulation by Avramova and Milchev
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All-atom model
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All-atom mode!
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MZ nodes needed

Complex to maintain a tube
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M<Z nodes needed

Complex to maintain a tube
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Select a random
Move R?2

Calculate energy difference
oetween the new and old systems

Evaluate the acceptability of the
new canfiguration using

P=exp|[-P AE]
Metropolis Monte Cario
Move the polymer inside

Go back to the first step
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Equilibrium:
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Equilibrium: Ry = x/f2c
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<L>=Constant N*c*

Scaling theory: a=2/3, b=1/3
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Nanospheres
attracted to a flat
membrane




<> =Constant N¢c*

Scaling theory: a=2/3, b=1/!

Simulation: much stronger dependence
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We have developed a useful computational procedure that
can effectively handle a soft membrane simulation.
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The procedure enable us to identify a swollen to
globular transition for the first time, in polymer-tube system.




We have developed a useful computational procedure that
can effectively handle a soft membrane simulation.

The procedure enable us to identify a swollen to
globular transition for the first time, in polymer-tube system.

Understanding a simple membrane/macromolecule system
can be thearetically and computationally challenging.




