Movement Across Membranes

Diffusion Gradients
· substances can move across membranes according to their concentration gradients

PASSIVE TRANSPORT
- downhill movement of substances with gradient
**As long as a gradient is present, it will power simple or facilitated diffusion**

Simple Diffusion
· movement across membranes purely through the use of the concentration gradient (move through membrane on their own)

Facilitated Diffusion
· movement across membrane according to the diffusion gradient with the help of channel or carrier proteins
· Channel Proteins
· Aquaporins- to help water move across faster
· Ion Channels- Leak (always open to gradient) or Gated (open or close depending on voltage (voltage gated) or depending on signals of neurotransmitters)
· Can be inhibitied
· Carrier Proteins
· Move across ions, large and or polar molecules
· Highly selective
· Uniporters- one solute, Symporters- two solutes, Antiporters- two solutes in opposite direction (both solutes must be there to move)

ACTIVE TRANSPORT
- uphill movement of substances against gradient using proteins and ATP

Primary
· carrier protein hydrolyses ATP (primary pump) for energy to move solute against gradient (ex. Sodium potassium pump)
· P pump that uses the phosphate group to move solute to other side before being released (Na, K pump)
· V pump does not use phosphate group to induce movement (H+ pump)

Secondary
· requires two transport proteins
· primary pump creates a gradient
· secondary pump uses the gradient to move a different solute into the cell
**pumps always operate in same direction**
	Properties
	Simple Diffusion
	Facilitated Diffusion
	Active Transport

	Direction of movement relative to diffusion gradient
	Downhill
	Downhill
	Uphill

	Metabolic Energy Required
	No
	No
	Yes

	Intrinsic Directionality
	Both
	Both
	One way

	Membrane Protein Required
	No
	Yes
	Yes

	Saturation kinetics
	No
	Yes
	Yes

	Competitive Inhibition
	No
	Yes
	Yes

	Solutes Transported
	Nonpolar (big or small), Polar (small)
	Small polar, Large Polar, Ions
	Polar, large ions, anything
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