
RNA translation (protein synthesis)



RNA translation
• RNA translation is a process that produces a protein from an mRNA 

template via the genetic code.

• The process takes place in the cytoplasm.

• Requires another RNA, called tRNA,rRNA.

• Protein synthesis is operated by cell organelle called ribosome.



The genetic code

• • The genetic code = triplets of RNA bases

• (called codons)

• Each codon encodes 1 amino acid.

• mRNA is read from 5’ to 3’.

• The protein is made from the -NH2

• end to the COOH end.



Transfer RNA (tRNA)

• In any case of unknown language change you need someone who

• understand both languages à interpreter

• In RNA translation you need an interpreter to translate CODONS into

• amino Acids.

• These interpreters are the tRNAs (small RNAs present throughout

• living cells)

• Each tRNA has a sequence called ANTICODON that base-pairs with a

• specific codon on a mRNA



• Each tRNA base-pairs with 1 mRNA codon a time.

• For example:

• mRNA codon 5’ AUG 3’

• tRNA anticodon 3’ UAC 5’

• After codon-anticodon matching, the tRNAs covalently binds the

• correct amino acid and carries it to the ribosome for the protein

• synthesis



• For example: the mRNA codon 5’AUG3’ encodes for the amino acid

• methionine, then:

• 1. the particular tRNA that has the anticodon 3’UAC 5’ base-pairs with 
this codon.



• 2. It then covalently binds the amino acid Methionine (tRNA MET).

• 3. It finally shuttles to the ribosome where the amino acid will be 
released and added to the growing protein.

• First codon = START codon

• • Always 5’AUG3’ codon = start codon for N-terminus Met



interpretation mRNA  to Protein

• 1. Read mRNA sequence: 5’ AUGAAAACU………3’

• 2. Identify codons: 5’ AUG/AAA/ACU/……3’

• 3. Match codons with amino acids

• • AUG = Met (M)

• • AAA = Lys (K)

• • ACU = Thr (T)

• 4. Continue until you find the stop codon (UAA or UAG or UGA)

• Note: stop codons do not code for any amino acid; they just stop

• translation



Recap
• Each tRNA anticodon base-pairs with the corresponding mRNA codon

• Each tRNA binds the corresponding amino acid and delivers it to the 
ribosome.

• The ribosome brings all amino

• acid together and join them

• covalently in the correct

• ordered sequence

• The tRNA is then released and

• can re-enter the translation

• loop when needed


