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Proteins are long polymers of aminoacids.

No biological activity

Only correctly folded proteins
Have a biological activity
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The 20 
amino 

acids used 
for protein 
synthesis

These amino acids 
have been 
separated according 
to the chemical 
properties of their 
side chains
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Figure 3.22
The primary structure of a protein.
This is the unique amino acid sequence, 
or primary structure, of a protein called 
lysozyme.
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Protein structure

Side chains
are not shown



secondary structure: 

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

Folding of a polypeptidic chain

à a helix

à b sheet



Fig 2-28
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Hydrogen bond :
• donor
• acceptor

Which ones are the closest possible acceptor/donor ?



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





Secondary structure
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Secondary structure

Several strands (at least 2) make a sheet

sheetstran
d



Hydrogen bonds geometry : 
anti-parallel b-sheets are more stable. 

parallel

antiparallel

antiparallel



Directionality of the hydrogen bond

The attraction between the partial electric charges  is greatest when the three atoms involved in the bond 
(in this case O, H, and O) lie in a straight line. When the hydrogen-bonded moieties are structurally
constrained (when they are parts of a single protein molecule, for example), this ideal geometry may 
not be possible and the resulting hydrogen bond is weaker.

donor

aceptor



Voet & Voet

b-sheets



Voet & Voet

b-sheets



Voet & Voet

7.0 Å



b-sheet : feuillet plissé

antiparallel



Example : hemoglobin

Human hemoglobin
a2b2



Example : hemoglobin
Voet & Voet



Protein structure
primary

secondary

tertiary

quaternary



This protein has

3 a helices 

and

1 b sheet

made of 

3 b strands.

N
C

Tertiary structure 



Red blood cell
cytoplasm

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

Soluble protein :

hemoglobin



Protein embedded 
in the membrane :

Aquaporin 1

Protein soluble 
in the cytosol :

Hemoglobin





Transmembrane domain :

Always an a helix .

7 nm
About 20 aminoacids



Bacteriorhodopsin :

Protein with 7 TM



VKOR

Protein with 3 TM



Proposed structure of GLUT1



Hydropathy scale          

Quantitative scale



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)


