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From
« FRANCIS CRICK, Hunter 
of Life’s Secrets »
Robert Olby CSHLP, 2009.

The genetic code is
- redundant
- quasi-universal

The genetic code is

- it is the result of 
molecular recognition 
during biological
evolution

- its representation is
arbitrary
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How to optimize the ribosome « rhythm »?
How to optimize protein synthesis and folding?

Grosjean, H. and E. Westhof (2016). "An integrated, structure- and energy-based view of the genetic code." Nucleic Acids Res 44: 
8020-8040.



STOP and 2-codons boxes mainly in the south



Code deviations, recoding, codon reassignments

ABSENT

MOST FREQUENT

Most frequent miscodings

(decoding errors and       code ambiguities)
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A microfluidic-based assay 
recapitulates eukaryotic ribosomal 

translation 



Model system 
uses the 
intergenic
IRES of 
Cricket 
Paralysis Virus
coupled with
the GFP as 
reporter

INTERmolecular INTRAmolecular
(2 molecules)                              (1 molecule pseudoknot)



4096 combinations



G34oU3 present

Poor decoding with U34U34oG3 NOT present

G34oA3 present



BLUE = Absent codon/anticodon 
combination
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Miscoding / Misfunction region

tRNA core mutations

No binding region / Non functional tRNA

Enzymatic deficiencies
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Weak tRNA
binding

Strong tRNA
binding

Increase in A/U 
and amino acid
diversity
coupled with
modification 
enzymes

G/C-rich RNA 
world with
oldest amino
acids

Grosjean, H. and E. Westhof (2016). "An integrated, structure- and energy-based view of the genetic code." Nucleic Acids Res 44: 
8020-8040.
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