
E. coli maintains its plasma membrane fluidity constant.



Cholesterol is present in cell membrane:

Cholesterol influences the Tm.

cholesterol is not a phospholipid

polar part



Structure of the plasma membrane

No water molecule is shown in the middle of the membrane;
this could suggest that the plasma membrane is not permeable to water



Sylvia Mader : Inquiry into life

13th edition 14th edition

Textbooks provide confusing information
about permeability to water.  

Steroid
hormones

protein



Selective permeability of plasma membrane.

? ? ?

Plasma
membrane





ter

aquaporin



Red blood cell
cytoplasm

Proteins can be
• soluble in the cytosol
• embedded in a membrane

Soluble protein :

hemoglobin



Protein embedded 
in the membrane :

Aquaporin 1

Protein soluble 
in the cytosol :

Hemoglobin



homotetramer



A protein is a chain of amino acids.

The transmembrane part is an a-helix

= hydrophobic amino acids





Campbell Essential Biology

Side chains can be
hydrophilic or 
hydrophobic



The 20 
amino acids 
used for 
protein 
synthesis

These amino acids 
have been 
separated according 
to the chemical 
properties of their 
side chains

polar

charged

non polar



Campbell Essential Biology

dipeptide



N

C N

Proteins are long polymers of amino acids.

No biological activity

Only correctly folded proteins
Have a biological activity



Protein structure

Side chains
are not shown



Figure 3.22
The primary structure of a protein.
This is the unique amino acid sequence, 
or primary structure, of a protein called 
lysozyme.

Campbell Essential Biology

N terminus

C terminus

Convention :
numbering starts at the
N-terminus



secondary structure: 

structure produced by regular 
repeated interactions between
atoms of the backbone.

Folding of a polypeptidic chain

àa helix

à b sheet



Fig 2-28

acceptor

27 310 a helix p helix

Hydrogen bond :
• donor
• acceptor

Which ones are the closest possible acceptor/donor ?



Linus Pauling and a model of the alpha helix.(1963)



Transmembrane domain :

Always an a helix .

7 nm
About 20 amino acids



Bacteriorhodopsin :

Protein with 7 TM



VKOR

Protein with 3 TM



Proposed structure of GLUT1 (12 TM)



Membrane

cholestérol



Hydropathy scale          

Quantitative scale

How does one get
experimentally such 
a number ?



Hydropathy scale          



Hydropathy scale          

Purely qualitative



Transbilayer dispo-
sition of glycophorin 
in an erythrocyte



Hydropathy profile  



Example of connexin: 4 positive peaks from 
hydropathy analysis predicts the protein has 4 
transmembrane domains.

Hydropathy profile  

Textbook examples are 
oversimplified.



Hydropathy profile  



Voet & Voet



4 families
(75 genes)



tetramer

dimer

4 x 2 = 8 TM

2 x 4 = 8 TM

Leakage channels
are “almost always ” 
open



Potassium leakage



• Porins permit the free passage of  
ions and small polar molecules 
through the outer membranes of  
bacteria.

• Ion channels mediate the passage 
of  ions across plasma membranes.

Ligand-gated channels open in 
response to the binding of  
neurotransmitters or other signaling 
molecules.

Voltage-gated channels open in 
response to changes in electric 
potential across the plasma membrane.

Ion channels
Ions never diffuse through the plasma membrane

◊

◊

Leakage channels are “almost always ”  open



Membrane potential All cells have a 
resting membrane potential



The resting membrane potential is about – 70 mV.
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Figure 12.20

EEG : Electro Encephalo Graphy





Potassium channels play a key role in resting membrane potential.

The triangle represents the 
concentration difference of K+ 
across the membrane.

The zigzag arrow represents the 
membrane potential, negative inside.

Note the electrical neutrality everywhere except very close to the cell membrane.



Nobel prize 2021 for Medicine : 

To researchers who discovered ions channels


