Supplementary material 6: The pilot study
A pilot study has been carried out to assess the possible influence of species AAS-PS in local structure prediction. A classical Bayesian approach (de Brevern et al., 2000)has been used to predict Protein Blocks from sequence (Joseph et al., 2010). The principle was to train and validate one species specific databank and assess the prediction on the other databanks. It gives an idea of the influence of species specific preferences on prediction efficiency. 100 independent simulations have been carried out, as in one of our earlier works (Tyagi et al., 2009). Figure 6 summarizes the results of this analysis.

For the training based on the amino acid preferences observed in the NR databank, the average prediction rate was higher for the non-redundant set (~34%) when compared to the species specific validation sets. The least prediction rate was obtained in the case of Pf (~30%) for which highly diverged sequence-structure relationships were observed, as explained above. Predictions for Sc and At are slightly lower than the NR prediction rate (~32%).

When species specific training sets were used for the prediction, better prediction rates were obtained for the test sets from the same species. This is more obvious in the case of At and Pf. For At, a prediction rate of about 38%, which is 6% greater than the prediction rate with NR, was obtained. Moreover, no over-training was observed, reflecting the stability of the dataset distribution. Interestingly, the prediction rates with NR, Sc and Pf are only 29.1, 27.5 and 26.0% respectively. This underlines that the learning of specific sequence – structures relationships of At is clearly more informative and distinct from the other species. For the training on Pf dataset, the prediction rate increases to 34.3%, i.e., 4% better than that with NR. All the other databank predictions were very low (~26%), again signifying the importance of species specific preferences. Efficiency of Sc predictions (trained on the species specific dataset) is comparable to that of NR.

Similar analyses have been carried out using non-redundant databanks generated with sequence identity cutoffs of 90, 50 and 25%. Results presented here are also obtained with the first two sets. For the datasets generated with 25% sequence identity cut-off, most of the amino acid preferences remain, mainly reflecting the relevance of this study. However for the latter, the prediction rates were highly sensitive to the random choice of protein sequences, underlining the need for more protein structures for Plasmodium falciparum or Arabidopsis thaliana, which is expected. Even though these preliminary results need to be assessed in-depth, they give good insights on the idea that the knowledge of species specific sequence-structure relationship can be used to improve the efficiency of prediction algorithms. 
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