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Introduction
Bacteria are important modelers of ecosystems in all the globe, bacteriophages (viruses that predate on bacteria) are thus important factors with capabilities of modifying the presence and abundance of their corresponding hosts and thus their effect on ecosystems. Phage-bacteria associations are crucial in preserving many ecosystems as they influence ecological dynamics. Moreover, this interaction provides advantages to both organisms involved, grantingconferring them, for instance, metabolic or  or genetic resistance to antibiotics or other threats and environmental stress protection, thus giving rise to coevolution patterns that are relevant to understand the biology of microbial communities. Nonetheless, most metagenomic studies have focused on analyzing bacterial and viral populations separately generating a large portion of bacteriophage sequences that remain non-associated with its bacterial host, limiting our knowledge on phage-bacteria associations and its impact on ecosystem balance. Therefore, this study aims to determine informative nucleotide composition signals for the prediction of phage-bacteria interactions. 

Methods
We assessed the difference in kmer usage bias (k=2, 3, 4 and 6) between 1448 phage and 3345 bacterial genomes from 23 taxonomic families. These were the genomic composition features used to predict interacting or not-interacting phage-bacteria pairs, positive interactions were obtained using experimentally validated data and negative interactions were generated selecting randomly phage and bacterial genomes where no association evidence has been observed. Next, we generated the training set comprising 70% of the total data, in order to then we trained a random forest as the classification method and used the Area Under the Receiving Operator Curve (AUC) over the testing and validation sets to evaluate the model performance. Finally, to evaluate data behavior we performed statistical analysis and Manhattan distance calculations.

Results 
Preliminary results showed that the most important features based on mean decrease Gini score were CG, trimers such as TAT, TCC, TAG and ACA and tetramers as CTAG and GTTC. Regarding the model performance, we obtained an AUC of 1 when performed over the testing set indicating there could be overfitting that may  be handled using the validation dataset. Additionally, data exploration showed interacting pairs had a lower Manhattan distance than non-interacting pairs, this behavior was also obtained when splitting negative interactions based on taxonomic distances where more separated bacterial families showed higher values of Manhattan distance than related families. 

Discussion
The model showed encouraging results recognizing phage-hosts interaction at the family level for all the 23 different bacterial families which were evaluated, however, we need to assess the model performance using the validation dataset to prevent misclassifications due to overfitting. At future direction, It  and will also be interesting to implement nested cross validation to develop feature importance recognitio and it would be necessary to n. Finally, it would be necessary to include more taxonomic levels to improve the model breath.
