
Translation 

Introduction
1-the genetic code
2-tRNAs codon recognition
and aminoacylation
3-Translation initiation

4-Translation elongation
5-Peptide bond formation
catalysis in the ribosome
6-Translation termination
7-Quality Control of translation

“The waltz of the polypeptides” – Cold Spring Harbor Lab, NY



Learning outcomes:
What you need to know/understand after this chapter

Understand how the genetic code works and how tRNA decode codons

Understand aminoacyl tRNA synthetase mechanisms and 
how their editing activity contributes to translation fidelity

Understand the mechanisms of translation initiation in bacteria 
vs eukaryotes and how initiation can be regulated

Know the basic mechanism of translation cycle and the 
mechanism of peptide bond formation

Know the global architecture of ribosome and functional 
sites

Understand the mechanism of termination and the quality 
control mechanisms linked to translation termination



The Genetic Code

•Non-random

Single mutation of a codon 
is typically neutral
(=> same AA) 
or conservative
(results in a similar AA)

•Degenerate
Multiple sequences code 
for the same AA

(almost)
•Universal
The same genetic code is 
used in bacterial, plants,
fungal or animals genomes
(exceptions)



tRNAs are adaptor molecules

Crick’s 
Adaptor
Hypothesis

C C A

Reminder about 
the actual 3D
structure of tRNAs 
(see structure chapter)

Khan academy



AntiCodon (1) Codon (3) 
(=tRNA) (=mRNA)
C can read G
A can read U
U can read A,G G 
G can read C,U
I can read C,U,A

One tRNA can recognize several codons by flexibility
of base pairing (“wobble”) at position 3 of the mRNA codon

tRNA

mRNA

⚠ The wobble rule
only applies to position
3 of the codon 
NOT to Positions 1 and 2


