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Proteins are made up of chains of these amino acids that are linked together by
peptide bonds to form a polypeptide chain.
What is a peptide bond? 
 The connection between two amino acids occurs through a peptide bond.
 The peptide bond is formed by the condensation of amino acids with the

elimination of water.
 Proteins are called polypeptides because they contain many such peptide bonds.

 The peptide bond has a partial
double bond character because
of the lone pair present on the
Nitrogen atom of the peptide
bond.

Peptide bond
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 In structure II there is a double bond 
between the carbon and the nitrogen 
atoms. This imparts a rigidity to this 
bond thus restricting its rotation 
because the bonds involving the C 
and N atoms must lie in the same 
plane. This renders a planar structure 
often referred to as the peptide 
plane

 There is a possibility of hydrogen bonding between the oxygen 
on the carbonyl group and the hydrogen on an NH2 group that 
could be close to one another or even further along the chain
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Thus the structure of the peptide bond exhibits a 
double bond character that leads to a coplanar 
nature. 
rotation about the single bonds is feasible resulting 
in different conformational possibilities. 
These are called the torsion angles and have 
definitions corresponding to the atoms considered in 
the formation of the dihedral angle. 
These are: 
phi (ϕ) torsion angle around N-Cα bond 
psi (ψ) torsion angle around Cα-C bond 



Four models of the helix, showing different aspects of its structure. (a) Formation of a right-handed α helix. The 
planes of the rigid peptide bonds are parallel to the long axis of the helix, depicted here as a vertical rod. (b) Ball-
and-stick model of a right handed α helix, showing the intrachain hydrogen bonds. The repeat unit is a single turn 
of the helix, 3.6 residues. (c) The α helix as viewed from one end, looking down the longitudinal axis (derived from 
PDB ID 4TNC). Note the positions of the R groups, represented by purple spheres. This ball-and-stick model, used 
to emphasize the helical arrangement, gives the false impression that the helix is hollow, because the balls do not 
represent the van der Waals radii of the individual atoms. As the space-filling model (d) shows, the atoms in the 
center of the  helix are in very close contact
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Helix dipole. 

The β conformation of polypeptide chains
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