Cell Membranes

Today’s Topics
* Membrane Structure
— Fluid Mosaic Model
— How appropriate fluidity(*
is maintained
« Diffusion
« Osmosis
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Membrane Functions
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Membrane Structure:
The Fluid Mosaic Model
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* Membrane proteins and lipids are
synthesized in the ER and Golgi
apparatus

~25% of known genes
code for membrane
proteins

Most drugs target
membrane proteins

* Transport

Links to structural proteins
* Receptors

Enzymes

Energy Generation

The Fluidity of Membranes
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Flip-flopping acrosé the rﬁembrane
is rare (~ once per month).

Lateral movement occurs
~107 times per second.

Membrane - Integral
proteins * Peripheral
* Lipid-anchored

Integral membrane proteins Lipid-anchored
o A membrane proteins
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Evidence for the Fluid Mosaic Model?
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Evidence for membrane fluidity?

e Mixed proteins
Mouse cell 3 : after 1 hour
Human cell Hybrid cell




Evidence for integral membrane proteins:
Freeze-Fracture Electron Microscopy

Cholesterol
— At low temperature has a loosening effect
— At high temperature has a stiffening effect

Diffusion

Simple Diffusion:




Simple Diffusion example:
Oxygen crossing red cell membrane
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Driving force: concentration gradient
Always moves from high to low concentration

Osmosis
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Tonicity

Hypotonic Isotonic solution Hypertonic
(a) Animal cell. An
animal cell fares best
in an isotonic environ: H,0 H,O H,0
Maintaining
Osmotic balance:
Animal cells —
pump out ions Normal Shriveled
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