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Abstract 

A better knowledge of functional characterization of livestock species seems a lever to link genome to 

phenome. However, data describing gene regulation mechanisms and chromatin state in various 

experimental conditions are lacking compared to common animal models. To overcome this 

bottleneck, predictive biology seems a good alternative. Human and mouse are organisms 

phylogenetically close to pig, so we can assume that molecular mechanisms are similar. In addition, 

they offer much more data that is a condition to train powerful deep learning algorithms. Here we 

propose to evaluate the cross-species adaptability of 3 neural networks: Deepbind[1], DeepSEA[2] and 

Enformer[3] to predict cross-species annotations (transcription factor binding, chromatin opening, 

histone marks). 

Here, predictions have been computed on reference genomes of organisms of interest and compared 

to observations. Firstly, human-trained neural network predictions have been performed on mouse 

reference genome to test a high variety of experiments (multiple transcription factors ChIP-seq, DNase, 

histone ChIP-seq). Secondly, we tested whether neural networks are also able to predict non-

mammalian species annotations. For this, two species of agronomical interest have been used: the pig 



(as mammalian reference) and the chicken. Finally, we evaluated the impact of genomic features 

(repeats, CpG islands, …) on the predictions. 

To conclude, the 3 neural networks evaluated show a good capacity to predict annotations on other 

organism genomes but seem limited to mammals when they are trained with mammalian data. They 

also show some variability over considered genomic features so this should be taken into account for 

further analysis of predictions, like variant impact. Finally, we would like to compare the predictions 

between pig breeds to see how much genomic diversity changes predicted annotations. 
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