
7.3 – TRANSLATION 

TRNA STRUCTURE AND ACTIVATION 
. 

  tRNA = Transfer RNA brings amino acids to the codons on mRNA 

 64 different tRNA molecules (one for each codon) 

 Has some single-stranded and some double-stranded parts 

o Double-stranded parts use complementary base pairing 

 Has three open loops 

 Largest loop has an anticodon complementary to one codon 

 Each tRNA has some single-stranded and some  

 Amino acid will attach to the CCA 3’ end of the tRNA strand 

 

 
 

  tRNA activation = Adding a new amino acid to an “empty” tRNA 

 tRNA activation enzymes add new amino acids to “empty” tRNA  

 20 different types of tRNA activating enzyme (one for each amino acid)  

 ATP gives energy to attach the amino acid to tRNA  

 

 

  



RIBOSOME STRUCTURE 

 

  Ribosomes are made of proteins and RNA (rRNA)  

 

  Ribosomes are made of two pieces:  

1. Small subunit has a binding site for the mRNA  
. 

2. Large subunit has three binding sites for tRNA: 

o A - site:  Allows tRNA carrying a new Amino acid enter ribosome  

o P - site:  Holds tRNA carrying a Polypeptide chain  

o E - site:  Where the Empty tRNA exits the ribosomes  

 

 

 

 

  In prokaryotes, translations happens right after transcription  

  In eukaryotes, mRNA is edited (introns removed) before transcription 

  



PROCESS OF TRANSLATION 
. 

  Translation involves reading mRNA to make proteins  

  Done by ribosomes  

o Bound ribosomes on RER make proteins for export 

o Free ribosomes in cytoplasm make proteins for cell  

  mRNA is read 5' → 3' direction  

o Read in groups of 3 bases called codons 

 Codons code for an amino acid  

 Start codon is AUG 

 
. 

Translation has three main stages: 
 

1. Initiation  

 Small ribosomal subunit binds to mRNA at the start codon 

o Start codon = AUG 

 tRNA with a complementary anticodon to the start codon binds to mRNA 

o Brings an amino acid to ribosome 

 Large ribosomal subunit attaches, with the first tRNA the P-site 

 

2. Elongation  

 A new tRNA enters the ribosome A-site and binds to the second codon in the mRNA 

o It has an anticodon complementary with the second codon 

 Amino acid on the first tRNA forms a peptide bond with amino acid on the new tRNA 

 The first tRNA is now empty (does not have an amino acid) 

 Ribosome moves down mRNA by one codon/three bases in the 5’ to 3’ direction 

 Empty tRNA is now in the E-site and the tRNA holding the polypeptide is in the P-site 

o Empty tRNA exits the ribosome 

 Process continues until a stop codon is reached  

 

3. Termination 

 Ribosome reaches stop codon  

o No new tRNA binds  

 Finished polypeptide is released and coils up 

o Protein curls into secondary and tertiary structures 

 Small and large ribosomal subunits detach 

 Ribosome releases mRNA 
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