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Gene expression – the biosynthesis of proteins encoded in genes

During gene expression, specific regions of genomic DNA are transcribed to produce pre-mRNA. This 
pre-mRNA is then spliced, capped, and polyadenylated to form mature mRNA. The mature mRNA is 
transported to the cytoplasm, where ribosomes translate it into proteins.
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The building blocks of proteins are the 20 amino acids
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Translation of the mRNA sequence into amino acid sequence 

To express the genetic information, the mRNA is translated to produce proteins. The genetic code 
serves as a translator between the nucleotide sequence and the amino acid sequence.



1) A complex consisting of the small 40S ribosomal subunit, the 
initiator methionine-tRNA (Met-tRNAi), and various translation 
initiation factors starts at the 5’-cap of the mRNA and scans the 
mRNA in search of an AUG start codon.

2) Once the scanning complex finds the start codon, the anticodon 
of the Met-tRNAi binds to the start codon.

3) The initiation factors then dissociate, and the large 60S 
ribosomal subunit arrives.

4) The docking of the subunits and the formation of a complete, 
functional ribosome on the mRNA is completed, and elongation 
can begin

Translation – Initiation  



Elongation is the extension of the polypeptide chain in the ribosome.
1) The first methionine-carrying tRNA starts in the middle slot of the 

ribosome, the P-site. Next to it, in another slot called the A-site, a new 
codon is exposed. The A-site is the landing site for the next tRNA, whose 
anticodon must be a perfect (complementary) match to the exposed 
codon. 

2) Once the appropriate tRNA has landed in the A-site, the two amino acids 
are joined with a peptide bond. After the peptide bond is formed, the 
mRNA is pulled through the ribosome by exactly one codon. 

3) This shift allows the first, now empty, tRNA to drift out through the E-
site, and a new codon is exposed in the A-site, and so on.

Termination ends the translation.
Termination occurs when a stop codon in the mRNA (UAA, UAG, or UGA) 
reaches the A-site. At this point, instead of a new amino acid, a water 
molecule is added to the last amino acid of the chain, and the newly formed 
protein is released.

Translation – Elongation and Termination



Protein N- und C-terminus 

The protein N-terminus consists of an amine group (NH2)
The protein C-terminus consists of a carboxyl group (COOH)
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