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Frame 0: Reading frame established by a start codon

{ATG,GTG,TTG}

Frame 1: Frame 0 shifted by 1 nucleotide in 5’-3’

Frame 2: Frame 0 shifted by 2 nucleotides in 5’-3’

A T G A C G G T A C G A T T G ...

Frame 0

Frame 1

Frame 2

Biological recall: 3 frames in genes 
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Definition of a genetic scale of reading frame coding

- new

- simplest

- associated with the combinatorial properties of trinucleotide 

codes
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Definition of a genetic scale of reading frame coding
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Definition of a genetic scale of reading frame coding
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Definition of a genetic scale of reading frame coding
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Definition of a genetic scale of reading frame coding
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Results: Reading frame coding probability PrRFC
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Example
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Example
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Classes of trinucleotide codes

The genetic code 𝐴4
3 = {AAA,...,TTT} (64 trinucleotides)

The genetic code 61GC = 𝐴4
3 \ {TAA,TAG,TGA} (61 trinucl.)

The periodic permuted trinucleotides

PPT = {AAA,CCC,GGG,TTT} (4 trinucleotides)
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Classes of trinucleotide codes
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Classes of trinucleotide codes
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Classes of trinucleotide codes

identified in genes of bacteria, eukaryotes, plasmids and viruses
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Results: Classes of trinucleotide codes
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Results: Genetic scale of reading frame coding

Comma-free circular codes CFCC
Strong codes

Random codes
Genetic code 61GC
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Definition of an extended genetic scale of reading frame coding
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Definition of an extended genetic scale of reading frame coding
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Definition of an extended genetic scale of reading frame coding
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Definition of an extended genetic scale of reading frame coding
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Definition of an extended genetic scale of reading frame coding
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Definition of an extended genetic scale of reading frame coding
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Result:



Prof. Christian MICHEL, Theoretical Bioinformatics, ICube, University of Strasbourg, CNRS, France / 3224

Result: Extended genetic scale of reading frame coding

Comma-free circular codes CFCC
Strong codes

Random codes
Genetic code 61GC
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X circular code motifs

in the ribosome decoding center
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Biological recall
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Definition

X circular code motifs = motifs from the circular code X
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Result: X circular code motifs mAA
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Result: X circular code motifs mG



Prof. Christian MICHEL, Theoretical Bioinformatics, ICube, University of Strasbourg, CNRS, France / 3230

Result: X circular code motifs m
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Result: Spatial visualisation of X circular code motifs
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Circular code motifs in the ribosome decoding center

References: http://dpt-info.u-strasbg.fr/~c.michel/


