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Protein Synthesis 

Protein synthesis is the process by which the body manufactures proteins, some of which are 

enzymes, for use in the body. Many millions of them may be at work in a cell at any given moment. 

Ribonucleic acid (RNA) plays an important role in the synthesis of proteins. 

There are different types of RNA, each of which has a different function in protein synthesis. They 

are: 

 Messenger RNA (mRNA) 

 Transfer RNA (tRNA) 

 Ribosomal RNA (rRNA) 

 

mRNA and transcription: 

mRNA is made in the nucleus, in a similar manner to the replication of DNA called transcription, as 

the code of the DNA is transcribed (carried across) into the mRNA, which then carries it to the 

ribosomes. Transcription begins in the nucleus: 

 A small piece of DNA, a gene, unwinds and unzips 

 Nucleotides pair up with one of the two strands, known as the template, as it carries the 

code 

 The nucleotides form a strand of mRNA – the sequence is determined by the sequence of 

the template DNA nucleotides. This latter sequence is the genetic code 

 Uracil (not thymine) pairs up with adenine 

 The completed mRNA strand breaks away from the DNA, which then rezips 

 The mRNA moves through the nuclear membrane, carrying the genetic code to the 

ribosomes, where protein synthesis takes place 

Transcription is, very simply, the process by which DNA makes and codes mRNA. 

 

Proteins: 

A protein is a polymer (long chain) made up of monomers called amino acids. There are twenty of 

these amino acids involved in protein synthesis and may combine in various numbers and sequences 

to form thousands of different proteins. The smallest protein is made up of 50 amino acids. A chain 

of amino acids made up of less than 50 is called a polypeptide. 

Which protein is made is determined by the order in which the amino acids are joined. The protein 

keratin, for example, has a completely different sequence of amino acids from haemoglobin. This 

order is determined by the code carried from the DNA molecule. 

 The genetic code is carried as a sequence of ‘codewords’ made up of three bases called a 

codon. 
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 Each codon cods for a single amino acid. Each amino acid, therefore, has a code of three 

letters. This code is written using the first letter of the name of each nucleotide. For 

example, the sequence CCG is the codon for the amino acid glycine. 

 The order of the codons in mRNA will therefore determine the sequence of amino acids, 

which determines which protein will be formed 

A gene is made up of a group of codons that code for the synthesis of one protein. 

 

The ribosomes and translation: 

The mRNA binds to the ribosome at its first codon. As noted before, the codons of the mRNA act as a 

template to determine the order in which the amino acids will be linked. 

 tRNA is made up of about 80 nucleotides, and about 64 different tRNA molecules as well as 

different amino acids are found in the cytoplasm of the cell. A tRNA molecule picks up a 

specific amino acid and transfers it to a ribosome. 

 Each tRNA has three bases at one end called an anti-codon. These determine which amino 

acid is picked up and which mRNA codon it will be linked to. 

 tRNA binds to an amino acid at one end and to mRNA at the other, depositing the amino 

acid in the correct position 

 The anti-codon bases link up with the complementary bases on the codon. This process is 

called translation 

 Amino acids link together with peptide bonds, catalysed by enzymes, and the tRNA molecule 

is released to carry more amino acids to the ribosome 

 In this way, amino acids are linked to form a specific protein, in an order that corresponds to 

the sequence of codons in the mRNA, which was coded by the DNA 

So far, the third type of RNA has not yet been mentioned. rRNA is the most common form of RNA in 

the cell and, together with proteins, makes up the ribosomes themselves. The ribosome moves 

along the mRNA, reading the code codon by codon. In this way, rRNA controls the process of protein 

synthesis. 

 

In summary, protein synthesis involves two separate procedures: 

 Transcription – occurs in the nucleus, DNA code is transcribed onto an mRNA molecule 

 Translation – occurs in the ribosomes. The mRNA’s message is translated into polypeptides 

and proteins, which form a specific trait/characteristic 


