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Cell membranes and 
intracellular membranes



1. Cell membranes and intracellular membranes

2. Epithelia-the sheets of tissue that line body 
cavities and form the outer surfaces of 
organs



Figure 2.1  The structure of a cell membrane



Terminology

• Polar – electrons are unevenly distributed

• Nonpolar – electrons are evenly distributed, 
no charge imbalance

• Amphipathic-each molecule consists of a 
polar part and a nonpolar part (head group of 
phospholipid)

• Leaflets – two layers of the membrane



Figure 2.2  The structure of membrane phospholipid molecules



Figure 2.2  The structure of membrane phospholipid molecules



Membrane Fluidity 

• RBC’s have >150 kinds of phospholipids

• Phospholipids can travel (by diffusion) around 
the whole cell in a matter of minutes

• Temperature:  lower→lower fluidity

• Fluidity depends on chemical saturation of the 
hydrocarbons in the tails

– Saturated-non double bonds

– Unsaturated – one or more double bonds, creates 
bends → higher fluidity



Figure 2.3  The degree of chemical unsaturation of the hydrocarbon tails of brain phospholipids in 

fish varies with habitat temperature

Arctic fish have 
high levels of 
unsaturated 

phospholipids



Proteins Endow Membranes 
with Numerous Functional 

Capacities



Two structural designations for membrane 

proteins

1. Integral – parts of the membrane, can’t be 
removed, usually transmembrane (span the 

whole membrane)

2. Periperal – can be removed, bonded 
noncovalently to membrane components, on 

one side of the membrane or the other



Five functional designations for membrane proteins



Fluid Mosaic Model of Membranes

A membrane consists of a mosaic of protein and 
lipid molecules, all of which move about in 
directions parallel to the membrane faces 

because of the fluid state of the lipid matrix



Box Extension 2.1 Figure A  The structural hierarchy of proteins



Box Extension 2.1 Figure B  Three ways to diagram the tertiary structure of one protein. All three 

diagrams represent lysozyme



Box Extension 2.1 Figure C  Types of weak, noncovalent bonds that are important in protein 

structure



Figure 2.4  The structure of a transmembrane protein—a voltage-gated Na+ channel—illustrating

several modes of presentation



Four Topics in Chapter 2

1. Cell membranes and intracellular membranes

2. Epithelia-the sheets of tissue that line body 
cavities and form the outer surfaces of 
organs

3. Enzyme function, diversity and evolution

4. Mechanisms by which cells receive and act 
on signals



• Epithelia compartmentalize the body by 
forming boundaries between body regions

• Also form a boundary between an animal and 
its external environment



Figure 2.5  Simple epithelia-single layer of cells (squamous, cuboidal, columnar)



Figure 2.6  Tubules and follicles formed by simple epithelia (Part 1)



Figure 2.6  Tubules and follicles formed by simple epithelia (Part 2)

The cuboidal cells 
of this epithelium 

display two 
signature 

properties of high 
metabolic activity:  

microvilli on the 
apical surfaces and 

abundant 
mitochondria



Figure 2.6  Tubules and follicles formed by simple epithelia (Part 3)

Squamous cells (no 
microvilli), can’t 
see all nuclei in a 

cross section since 
cells are quite long



Figure 2.7  Types of junctions between cells



Figure 2.8  The organization of epithelial cells into apical and basolateral regions



Figure 2.9  Transcellular and paracellular paths across an epithelium



Impairment of epidermal barrier in Claudin 1 deficient mice

Claudin-based tight junctions are crucial for the mammalian epidermal barrier. 
J Cell Biol. 2002 Mar 18; 156(6): 1099–1111.

SC: stratum corneum; SG: stratum 
granulosum; SP: stratum spinosum

Wild type
Claudin 1-
knock out



Wild type
Claudin 1-knock out

TJ: tight junction; DS: desmosome



Chapter 2 Opener  Two slow-moving predators that use molecular weapons to capture fast-moving 

prey


