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Nucleic Acids 

Nucleic acids are sometimes referred to as ‘the molecules of life.’ They store the information 

required to control cellular activity and the development of an organism by controlling the synthesis 

(manufacturing) of proteins. Proteins form a vital part in the development of an organism as the 

make up much of the body structure and enzymes, which control the chemical processes inside the 

cells, are proteins. As such, proteins are essential in the functioning of living organisms. 

There are two types of nucleic acids found in cells: 

 Deoxyribonucleic Acid (DNA) 

 Ribonucleic Acid (RNA) 

 

Deoxyribonucleic Acid (DNA) 

DNA is found mainly in the nuclei of the cells, but small amounts are found in mitochondria and 

chloroplasts. It forms an important part of the chromosomes that make up the chromatin network, 

found in the nuclei of cells. 

The chromatin network is made up of chromosomes: long, thin and intertwined threads of DNA 

wound around a protein called a histone. It is coiled so that the long structure can fit inside the 

nucleus. There are nearly two meres of DNA in every human cell. 

DNA has a shape like a twisted ladder, known as a double helix. Each DNA molecule is a polymer 

(long chain), which is made up of monomers (small units) called nucleotides. Each nucleotide is 

made up of: 

 A deoxyribose sugar  molecule (S) 

 A phosphate molecule (P) 

 Nitrogenous bases, which may be: 

o Adenine (A) 

o Thymine (T) 

o Guanine (G) 

o Cytosine (C) 

These four nitrogenous bases form the basis of the genetic code, giving instructions to cells on how 

synthesise proteins. As there are four different nitrogenous bases, there are four different 

nucleotides. 
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The double helix of the DNA molecule is made up of: 

 Two outer strands 

o Chain of alternating sugar/phosphate links. The bonds between these molecules are 

strong 

 Rungs of the ‘ladder’ 

o Pairs of bases linked by weak hydrogen bonds 

o Attached to the sugar molecules on the outer strands 

 

There are two groups of nitrogenous bases – pyramidines and purines. 

 Purines are made up of two fused rings of nitrogen, carbon and hydrogen atoms. Guanine 

and adenine are purines 

 Pyramidines are only made up of one ring, and so are smaller than purines. Thymine, 

cytosine and uracil (dealt with in the RNA section) are pyramidines 

The four bases have different shapes and sizes, and so: 

 Cytosine will bond only with guanine, by means of three hydrogen bonds: C≡G 

 Adenine will bond with either thymine or uracil, by means of two hydrogen bonds: A=T, A=U 

A base pair is always made up of one purine and one pyramidine. 

 

These four nucleotides are the same in all animals and plants. What makes the differences between 

organisms is the sequence in which the nucleotides are bonded. The sequence in some sections of 

DNA in one human is completely different from the same sections of every other human (excluding 

identical twins). 

This means that the sequence of nucleotides is what determines the genetic code of an organism. 

 

DNA Replication 

Replication is the process of making a new DNA molecule from an existing one, which is identical to 

the original molecule. This takes place between cell divisions (interphase) in the cycle of the cell. It is 

necessary that DNA produce an identical copy of itself to ensure that the genetic code is passed on 

to each daughter cell formed during cellular division. 
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The Process of Replication: 

 Catalysed by the enzyme DNA polymerase 

 The double helix unwinds 

 The weak hydrogen bonds that hold the base pairs together break, unzipping the strands 

 

 Each single chain of bases is exposed 

 Free nucleotides in the cytoplasm attach to their matching, exposed base partners 

o Because adenine will only bond with thymine, and cytosine will only bond with 

guanine, the sequence of the bases in the daughter DNA is identical to that in the 

parent DNA. 

o One DNA double helix becomes to identical double helices 

 

 The two daughter DNA molecules each form a double helix by twisting around, and then 

wind themselves around the histones to form a chromosome. This whole procedure only 

takes a couple of seconds 
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Ribonucleic Acid (RNA) 

RNA is manufactured by the DNA in the nucleus of a cell. It plays a role in protein synthesis (the 

manufacturing of proteins). Like DNA, it is a polymer made up of nucleotides but has several 

differences in structure: 

 It has only one strand 

 The strand is much shorter than that of DNA 

 The sugar is no deoxyribose but ribose 

 A base known as uracil replaces thymine. The other bases are the same 

 

 

RNA carries instructions from the DNA to the ribosomes in the cytoplasm of a cell, where it controls 

the manufacturing of proteins using various amino acids. 


