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Abstract  
Viruses play important roles in controlling bacterial population size, altering host metabolism, and have broader 
impacts on the functions of microbial communities, such as human gut, soil, and ocean microbiomes. However, the 
investigations of viruses and their functions were vastly underdeveloped. Metagenomic studies provide enormous 
resources for the identifications of novel viruses and their hosts. We developed several statistical and machine 
learning methods for the identification of viruses like VirFinder and DeepVirFinder and for the identification of virus-
host interactions such as VirHostMatcher, VirHostMatcherNet, and ContigNet. We also developed computational 
methods for the analysis of metagnomic Hi-C data for metagenome assembly and for linking mobile genetic elements 
to their hosts. Applications of these tools to metagenomic data will help explore mobile genetic elements and their 
interactions with their hosts.  
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