


















Biopolymers – essential components of life



Bonding in biopolymers

• Bonds –

• 1. Covalent 

• 2. Noncovalent

• A) hydrogen

• B) ionic

• C) hydrophobic

• D) Van der Waals interactions



Covalent bonds

• Covalent bonds – strong

Hold the atoms together!

• Noncovalent bonds – weaker

Form the 3D structure of molecules and 
molecular complexes

NB: The network of weak bonds can be as 
powerful as strong bond



Covalent bonding

• Electron structure of the outer shell of atom 
defines the number of covalent bonds an atom 
can form

H -1 
C – 4
N – 3
P – upto 5
O – 2
S – upto 6

• If two atoms of different electronegativity are connected by 
covalent bonding then the bond will be dipolar









Ionic bonding
• Ionic bonds forms between ions

– Ions are generated, when electrons are transferred from 1 atom to 
another

– The moiety that lost electron will be positively charged

– The moiety that gained electron will be negatively charged

– Ionic bond – a bond between positively and negatively 
charged moieties (molecules/parts of molecules/groups)

• Ionic bond do not have fixed geometric 
orientation



Hydrogen bonding
• Weak association between electronegative (acceptor) atom 

and hydrogen atom, connected to another atom covalently 
(donor atom) Hydrogen in this case is still covalently bound 

to donor atom

For example in water – hydrogen ia attracted to the 
pair of electrons on the outer shell of oxygen in the 
next water molecule



Hydrophobic interactions
• Weak association between nonpolar molecules to minimize 

their exposure to polar molecules (for example – water 
molecules) Hydrogen in this case is still covalently bound 

to donor atom



Van der Waals interactions
• Weak association between (transient) molecular dipoles.

The electron density in one molecule forms 
transient dipole.
This dipole disturb the electron cloud of the 
other molecule therefore the second 
transient dipole is generated.
Two transient dipoles weakly interact

VDW interaction – very weak and rapidly 
weakens with a distance between molecules.

Both polar and nonpolar molecules can exibit
VDW interactions (i.e. dipoles and induced 
dipoles)

VDW – responsible for example for nonpolar lipids to 
condense to liquid and solid states at respective 
temperature







Variation in the structure of monomers can be used to “code” information.
Alternating interactions (weak) with monomers is the used to decode-transfer information.

Functional use of biopolymers/biomonomers in the fate of the cell



Various structures of monomers, side chains taken together with weak non-geometrical 
bonding gives vast possibilities to form 3D structures

2. STRUCTURE



Various structures taken together with weak interactions that can be easily broken and 
formed results in variety of functions to be performed
















