
Molecules of life 



Covalent and non-covalent bonds 

• A covalent bond is a chemical bond that involves the sharing 
of electron pairs between atoms. Covalent bonds create 
molecules. 

• A non-covalent bond is an interaction between atoms that 
does not involve the sharing of electron pairs. Non-covalent 
interactions can occur within a single molecule or between 
different molecules. Many interactions of biological molecules 
have non-covalent character. 



Water 

• Water is of major importance to all living 
things; in some organisms, up to 90% of their 
body weight comes from water.  

• Water is an active matrix of life for cell and 
molecular biology 

• Up to 60% of the human adult body is water. 



Water molecule 



Electrolytic Dissociation 

• Many substances will undergo an even called 
dissociation when dissolved in water.  

• In electrolytic, or ionic, dissociation, the addition of a 
water causes molecules or crystals of the substance 
to break up into ions (electrically charged particles).  

• The salt can be recovered by evaporation of the 
solvent. 

• Positively charged ions are called cations, negatively 
charged – anions.  





Ions in water 



Non-covalent bonds 

 Ionic bonding -  the electrostatic attraction between 
oppositely charged ions. 

 

 

 

 

 

 

 



Non-covalent bonds 

 Hydrogen bond -   electrostatic attraction between two polar 
groups.  It involves hydrogen (H) atom covalently bound to a 
highly electronegative atom such as nitrogen (N), oxygen (O), 
or fluorine (F) . 

 

 

 

 

 

 



Dynamic hydrogen bonds between 
molecules of liquid water 



Ice 

As more water molecules stick together with hydrogen bonds, 
they form a regular pattern, as shown here.  



Hydrophobic effect 

 Non-polar molecules aggregate in aqueous 
solutions in order to separate from water. 

 



Example of a hydrophobic molecule – 
triglyceride (fat) 

glycerol 

+ 

Fatty acids 

= 

-triglyceride 
= 



triglyceride 



Cell membrane 

• A cell is surrounded by the cell membrane 
that separates  its interior from the outside 
environment (the extracellular space).  

• The cell membrane is the barrier that keeps 
ions, proteins and other molecules where they 
are needed and prevents them from diffusing 
into areas where they should not be. 

• Eucariotic cells have internal compartments 
separated from the rest of the cell by their 
own membranes 



Cell membrane consists of lipid bilayer 



• The cell membrane is selectively permeable and able to 
regulate what enters and exits the cell, thus facilitating the 
transport of materials needed for survival. The movement of 
substances across the membrane can be either "passive", 
occurring without the input of cellular energy, or "active", 
requiring the cell to expend energy in transporting it. The cell 
membrane thus works as a selective filter that allows only 
certain things to come inside or go outside the cell.  



A detailed diagram of the cell membrane 


