Lecture 5: Biological membranes

Goal: Estimates and models of membrane shapes

* Membrane pulling
 Shapes of organelles
» Shapes of cells

PBOC Chapter 11.3, 11.4
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The springiness of biological membranes

Previously: Membrane shape changes
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The springiness of biological membranes

PR.C 1.2

Springiness of membranes
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The springiness of biological membranes

TR.C 13 Springiness of membranes
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Structure, energetics, and function of membranes

Lors _ Vesicles in cells
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Structure, energetics, and function of membranes

Vesicles in cells: Proteins shape membranes
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Structure, energetics, and function of membranes

Vesicles in cells: Synaptic signalling \ s nene e
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Structure, energetics, and function of membranes

Vesicles in cells: intracellular transport
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Structure, energetics, and function of membranes

Vesicles in cells: energy cost
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Structure, energetics, and function of membranes

Vesicles in cells: energy cost
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Structure, energetics, and function of membranes

Vesicles in cells: Proteins shape membranes
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Structure, energetics, and function of membranes

Membrane shape changes
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Structure, energetics, and function of membranes

Membrane pulling model

Spherical vesicle. What will happen if you use https://www.youtube.com/watch?v=8PZfgIBI77A
optical tweezers to pull on a bead attached to

the membrane?
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Structure, energetics, and function of membranes

Motors pull membranes

https://ars.els-cdn.com/content/image/1-s2.0-
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Structure, energetics, and function of membranes

Membrane pulling model

Spherical vesicle. What will happen if you use optical tweezers to pull on a
bead attached to the membrane?
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Membranes and shape

Wher drvie
Organelle shape: mitochondria |, _.)..0 shuges
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Membranes and shape

Vesicle shapes: stretch and bend ey 2006
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Membranes and shape

Previously: Cells as minimizers

changes in area difference between two leaflets of bilayer
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Membrane and shape

Red blood cell shape and disease
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Membranes and shape

Red blood cell deformations
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Lecture 5: Biological membranes

Summary
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Lecture 6: Proteins; entropy rules

Goal: Introduce Boltzmann distribution, probability of microstate

* Ligand-receptor binding
» Gene regulation
« Cooperativity

PBOC Chapter 6.1.1,6.1.2, 6.4
(except 6.4.4)



