
Suppression

In genetic terminology, a mutation 
that is able to overcome the 
effects of another mutation is 
called a suppressor. 



Nonsense mutations can be 
suppressed by a tRNA with a 
mutant anticodon, which inserts 
an amino acid at the mutant 
codon, producing a full-length 
polypeptide in which the original 
Leu residue has been replaced
by Tyr.



Nonsense suppressors 
also read through natural 
termination codons, 
synthesizing polypeptides 
that are longer than the 
wild type.



Missense suppression occurs when 
the anticodon of tRNA is mutated 
so that it responds to the wrong 
codon. The suppression is only 
partial because both the wild-type 
tRNA and the suppressor tRNA
can recognize AGA.



Re coding

Changes in the universal genetic code 
have occurred in some species and this 
is known as re coding process



SelB is the elongation factor in E. coli for the sel-cys





Frameshift efficiency is low (< 5 %)



A very rare event is the ribosome bypass that takes place when a GGA
codon is near a stop codon, both placed inside a stem loop structure
(only three cases are known).





The ribosome

Ribosomes are complexes of RNA and proteins. Its 
function is the expression of the genetic code from 

nucleic acid into protein, in a process called translation. 
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Origin of the ribosome
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rRNA 16S from the 30S subunit









The ribosome of Escherichia coli at 25 A resolution 
as obtained by cryo-electron microscopy of single ribosomes

and reconstruction using 4300 projections
(Frank et al., Nature 376 (1995) 441-444). 

Yellow: 30S subunit, blue: 50S subunit.



Ribosome
structure solving



Crystals of the 50S subunit from Deinococcus radiodurans



30S and 50S subunits from the prokaryotic ribosome







The prokaryotic ribosome has 3 sites for tRNA: A, P, E

tRNA









Ribosome assembly



Fig. 1. The revised assembly map of the 30S subunit. The 16S ribosomal RNA is
shown at the top, oriented from 5´ to 3´ direction. Each of the arrows indicates
an observed dependency of binding for each ribosomal protein. The primary
binding proteins depend solely on interactions with 16S rRNA (top row); the
secondary and tertiary binding proteins depend on prior binding of other proteins.
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E.coli 20,000

Animal cells:
Somatic cell 106

Xenopus oocyte 1012

ribosomes / cell


