
Structure of DNA 
 

DNA = Deoxyribonucleic acid 
 

DNA is a nucleic acid which carries the genetic code.  It has essentially 
the same structure in bacteria, plants or mammals 
 

Each chromosome in a human is made of 1 huge DNA molecule 

surrounded by proteins 

Properties of DNA molecules… 

 

 

 

 

 

 

DNA is a  polymer – it is made up of similar units joined up into a long 

chain 

 

The units are called NUCLEOTIDES.  When joined up to make a long 

chain they therefore form POLYNUCLEOTIDES 

 

DNA is a stable polynucleotide (does not denature until temps of 86oC) 

 

DNA is made of 2 polynucleotide strands lying side by side, held 

together by weak hydrogen bonds between the bases.  The strands 

make a structure like a twisted ladder (double helix) 

 

Nucleotides are made up of: 

 

• They are are huge – and they are able to store vast amounts of 

information in a small volume 

 

• They have small variations in structure that act as a simple code 

 

• They are stable so that information is not easily corrupted 

 

• They can reproduce themselves and so copy the information 



▪ A phosphate group 
▪ A nitrogen – containing base 
▪ A pentose (5 carbon) sugar 
 
 

The phosphate group is always the same 
 

There are 4 different nitrogen containing bases: 

 

Adenine Thymine Guanine Cytosine   - All found in DNA 

 

The bases are referred to as the letters A, T, C and G  

 

The pentose sugar is DEOXYRIBOSE   

  

A polynucleotide strand is formed of alternating sugars and phosphates 

linked together, with the bases projecting sideways 

 

The phosphate group and the pentose sugar form a SUGAR - 

PHOSPHATE BACKBONE 

 

Adenine and guanine are the PURINE bases and larger than the 2 

PYRIMIDINE bases cytosine and guanine 

In a molecule of DNA, there is enough room between 2 sugar phosphate 

backbones for 1 purine and 1 pyrimidine molecule – any other 

combination would not fit 

Therefore there is a pairing of a purine with a pyrimidine 

 

Adenine always pairs with Thymine 

Cytosine always pairs with Guanine 



The bases are held together by weak hydrogen bonds.  2 between A 

and T, 3 between C and G.  These regular hydrogen bonds along the 

whole length of the molecule make DNA very stable 

 

This is called COMPLEMENTARY BASE PAIRING.  The pairs of bases 

form the ‘rungs’ of the ladder 

 

DNA molecules are huge.  This is an advantage to an organism because 

it means a vast number of different genes are confined to a fairly small 

number of DNA molecules.  This makes it more likely that all the 

information is passed on during cell division and from one generation to 

the next 

 

Twisting the strands into a helical structure ensures the weak hydrogen 

bonds linking the bases are protected in the centre of the molecule – so 

they are not corrupted by other chemicals in the nucleus 

 

The way in which the bases pair up means that information can be 

copied quickly and accurately.  The H bonds linking the bases and 

holding the 2 strands together can be broken easily and occurs during 

DNA replication.  Exact copies can then be made.  The original strands 

then rejoin 

The only difference between different molecules of DNA is the number 

and order of the pairs of bases that join the sugar phosphate backbones 

 

Different genes have different sequences of base pairs.  In effect the 

instructions in genes are written in an alphabet with only 4 letters 

 
 


