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Table 2: The vertebral mitochondrial code. The upper label denotes different irreducible representations. We list the
most used anticodons for mitochondria of animals, see (Sprinzl et al. , 1998). In bold-red (italic-blue) the anticodons
reading quadruplets (resp. doublets).
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For doublets, we remark that, with the choice of sign of cH above specified and cV > 0 for all a.a.,

the anticodons minimizing the average value of T are in agreement with the observed anticodon, see

(Sprinzl et al. , 1998) and Table 2. We summarize in Table 1 the results for the doublets.

a.a sign cH anticodon note

His - GUG P d
C > 0, 25

Gln + UUG P d
G > 0, 25

Phe - GAA
Leu + UAA

Cys + GCA
Trp - UCA

Tyr - GUA

Ser + GCU

Asp + GUC P d
C > 0, 25

Glu - UUC P d
G > 0, 25

Ile + GAU
Met - CAU

Asn - GUU
Lys + UUU

Table 1: Anticodon minimizing the operator T , averaged over the two codons, for any amino acid encoded by a
doublet, specifying the sign of cH .

Let us remark that we find that for Met the anticodon is not UAU, as it should be expected from

the empirical rule above quoted, but CAU which seems in agrement with the data, see (Sprinzl et

al. , 1998).

4. Conclusions

We have found that the anticodons minimizing the conjectured operator T given in eq.(2), aver-

aged over the concerned multiplets, are in very good agreement, the results depending only on the

signs of the two coupling constants, with the observed ones, even if we have made comparison with

a limited database.

The fact that the crystal basis model is able to explain, in a relatively simple way, the observed

anticodon-codon pairing which has its roots on the stereochemical properties of nucleotides (Lim and

Curran , 2001) strongly suggests that our modelisation is able to incorporate some crucial features

of the complex physico-chemical structure of the genetic code. Incidentally let us remark that the

model explains the symmetry codon anticodon remarked in (Wilhelm and Nikolajewa , 2004). Let

us stress that our modelisation has a very peculiar feature which makes it very different from the

standard 4-letter alphabet, used to identify the nucleotides, as well as with the usual modelisation

of nucleotide chain as spin chain. Indeed the identification of the nucleotides with the fundamental
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