S6. Analysis of the canonical correlations
The analysis of the first four canonical correlations, which are the most significant, enables us to emphasize the importance of the regular secondary structures ((-helix, (-strand) with regard to the sequence – structure relationship, but also to point out the determinism existing for the other local structures constituting loops. The third canonical correlation stresses the difficulty of differentiating (-strands from loops. The fourth factor gives insight into a possible differentiation of loops according to their structure and sequence information content.

To get an idea of the information given by the other less significant canonical correlations, we computed the canonical communality coefficient which measures how much of a given original variable's variance is reproducible from the canonical variables. We point out from this analysis that, for each of the 16 PBs, 100% of the variance is explained from the 16 canonical variables. From the first to the fourth canonical correlation, two PB groups are identified. The most important one is composed of PBs p, i, m, d, f and k which have more than 50% of variance explained by the four first canonical variables. These results are consistent with the kind of structural classes highlighted by the four first canonical correlations and described previously. On the contrary, none of the 20 amino acids has 100% of its variance explained by the 16 canonical variables. Two groups are also distinguishable. The first one is composed of Met, Cys, Trp and Arg, which have less than 80% of their variance explained by the 16 canonical variables. All the other amino acids have more than 90% of explained variance. The first canonical correlation explains 91.8% of the Gly variance. Ile, Ala, Val, Pro, Asn have more than 70% of their variance explained by the four first canonical variables. We show with this analysis that some amino acids are more strongly linked to the local structure than others, for which the variability is not entirely explained.
