Diffusion and Cell Membranes
I. Movement of substances into and out of cells

A. Diffusion: movement of substance from area of high energy potential to low energy potential.
1. Process is passive and spontaneous

(a) Usually involves a concentration gradient
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(b) Could involve heat, pressure or electrical potential gradients

· Hot to cold
· + ions (cations) to – region

· - ions (anions)  to + region

(c) Does not require additional energy input
2. Osmosis is the diffusion of water through a semi permeable membrane.
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Diffusion causes water molecules.
to distrbute themselves equally
on both sides of a semipermeable
membrane.

Adition o solute molecules that
cannot oross the membrane reduces
the number of ree water molecules

on that side, as they bind to the solute.

Diffusion then causes free water
molecules to move from the side where
their concentration s higher to the solute.
side, where their concentration is lower.





II. Basic Membrane Structure: The Fluid Mosaic Model
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A. Lipid component

1. Consistency of olive oil

2. Lipid bilayer

(a) Phospholipids

(b) Glycolipids

B. Protein Component

1. Glycoproteins

(a) Receptor proteins

(b) Recognition protein

2. Transport proteins

(a) Channel proteins

(b) Carrier proteins

3. Enzymatic proteins

III. Membrane has variety of functions

A. Lipid bilayer component
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1. Readily passes uncharged small uncharged substances (e.g. O2, CO2, ethanol and even H20)

2. Does NOT pass ions (e.g. Na+, Cl+, Mg+, Ca+)

B. Protein component
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1. Transport protein

(a) Channel protein

(b) Carrier protein

2. Enzymatic proteins

(a) Carry out metabolic reactions
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How It Works

Random molecular motion produces net
migration of molecules toward region of lower
concentration.

Palar molecules pass through a protein channel,

Molecule binds o carrer protein in membrane
and s transported across; net movement is
toward region of lower concentration.

Diffusion of water across differentally permeable.
membrane.

Example

Movement of oxygen nto cells

Movement ofions in or out of cel

Movement of glucose into cels

Movement of water into celsplaced in a
hypotonic solution




3. Two basic types found in cell membranes

(a) Simple diffusion

· Movement through the lipid bilayer

· Not selective

(b) Facilitated transport

· Involves a carrier protein

· No expenditure of energy

· Selective

C. Active transport

1. Substances move against electrochemical potential gradient (often concentration)

2. Selective process requiring cellular expenditure of energy.
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3. Examples:

(a) Sodium-potassium pump
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· 1/3 of animal energy expenditure

(b) H ion / proton pump
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· ATP synthesis

· Nutrient transport in plants and bacteria

D. Endocytosis

1. Phagocytosis

(a) Pieces or other cells like bacteria

2. Pinocytosis

(a) Macromolecules

(b) HDL and LDL
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E. Exocytosis

1. Vesicles fuse with plasma membrane
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Diffusion

A lump of sugar s dropped
into a beaker of water.

‘Sugar molecuies begin to More and more sugar Eventualy, al of the sugar
break off from the lump. molecules move away and molecules become evenly
randomly bounce around. distributed throughout

the water.
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Exoope Vesicles fuse with plasma membrane and eject  Secretion of mucus
Membrane vesicle contents.
Active Transport
Protein carier
Na'X pump. Carter expends energy to exporta substance  Na- and K* against their concentration
across a membrane against s concentration  gradients
gradient
Coupled transport Molecules are transported across a membrane  Coupled uptake of glucose nto cells:
against their concentration gradients bythe against s concentration gradient
cotransport of another substance down it
concentration gradient.
Proton pump. Protons are pumped across membranes against  Proton pump in chemiosmosis

their concentration gradient. The proton
aradient then crives the formation of ATP
through another channel,
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Release of the
phosphate al-
lows the chan-
nel to revert to
its original form,|
releasing the
potassium ions
on the inside of
the membrane.

The splitting of
/ATP provides
lenergy to
change the
shape of the
channel. The
sodium ions are|
driven through
the channel.

The sodium-
potassium
pump binds
three sodium
ions and a mol|
ecule of ATP.

the membrane,
and the new
shape of the
channel allows
two potassium
ions to bind.
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PROTON PUMP

Energy from photo-
synthesis or food
molecules is used to
power a channel
that transports pro-
tons across the
membrane.

As the process pro-
ceeds, a high con-
centration of protons
builds up on the far
side of the mem-
brane.

Protons then diffuse
back across the
membrane through
special channels
that use the force of
the proton pushing
through to power the
manufacture of ATP.
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