Cell Biology – Lecture 3
Membranes & Transport
*Functions of the membrane

Communication – signal transduction, protein receptors, junctions

Import/Export – selective permeability, transport proteins, active and passive

Movement – anchoring, flexibility
Membrane structure


Phospholipid bilayer



*phospholipid properties, amphipathic, liposomes



*Phosphatidylcholine, other types of phospholipids



*Other types of lipids – glycolipids for cellular identity, sterols for structure & fluidity



Membrane fluidity




Lipids move, mostly laterally



Factors impacting fluidity – length of fatty acid chains, degree of saturation





Sterols – regulate at both temp extremes – prevent packing at low, rigidity at high






Homeoviscous adaptation – regulating the mixture






Not in bacteria, mitochondria, chloroplasts


Membrane Proteins



*Types by function



*Types by orientation




Electrostatic/ionic forces and hydrogen bonding hold peripheral proteins



*Glycoproteins (lectin)
Transport


Membranes allow for concentration gradients; membrane potential when ionic gradient


*Range of substances cross, ions (Na, K, Cl, H), small molecules (water), macromolecules (proteins), and larger



Simple diffusion, Facilitated diffusion, Active transport


Simple Diffusion



Small, uncharged molecules (O2, CO2, ethanol) and H2O



Passive, with gradient (exergonic)


Rate affected by temperature, pressure, concentration gradient


Facilitated Diffusion



Requires transport proteins because molecules are large or polar



With concentration gradient (exergonic)



*Carrier and channel proteins – conformational change (allosteric) or “tunnel”




*Carriers (aka, permeases) are functionally similar to enzymes 





Binding, conformational change, specific, same kinetics, comp. inhibition





**find animation**




*Uniport, symport, antiport




*Channel proteins make a hydrophilic tunnel of amino acid chains




Ion channels – selective , most gated (voltage Mimosa, ligand, mechanosensitive)






Nerve signaling





Porins – large, nonselective, in bacteria, mitochondria, chloroplasts




Aquaporins – kidneys, RBCs, plant vacuoles, very small

Active Transport


Endergonic, pumps, unidirectional


*essential nutrients brought in, wastes out, establishing gradients for work



*Energy requirement means coupling



hydrolysis of ATP (ATPase) – direct/primary 




passive transport of ions – indirect/secondary




H+, Na+ (pump using ATP to establish gradient though)




**get animation of sodium-potassium pump**

*Endo & Exocytosis



*Receptor-mediated endocytosis

