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Abstract
With the advent of genome sequencing and high-throughput experimental technologies, a large volume 
of genomic data of different organisms have been made available; and a lot of measurements about 
functional and structural properties of biological molecules have also been made available. The focuses 
of the field of computational biology and bioinformatics in the post-genome era are to use computer-
based methods to analyze and interpret these data. Biological functions of genes can be described from 
two perspectives. One perspective is to describe the activities of genes and their products at the 
molecular level; and the other perspective is to describe the roles of genes and their products in
the biological processes that they participate in. Accordingly, there are generally two kinds of methods 
to predict biological functions of newly sequenced genes. One is to identify the genes in those well 
investigated genomes that are similar to the unknown genes; and the other is to identify the genes that 
are functionally related to the unknown genes. In this talk I will focus on the multi-leveled functional 
classification of genes and the prediction of functional modules for bacterial genomes, which fall into 
two different categories of methods for the prediction of gene functions, respectively. Our studies on 
the multi-leveled functional classification of genes can not only be used to provide functional 
annotations of newly sequenced gene from multiple resolution levels, but can also be used to reveal 
evolutionary trace of genes and genomes. Whereas, our studies on the prediction of functional modules 
can not only be used to reveal the functional relatedness between genes, but also represent a key step 
towards deciphering biological networks/pathways in a systematic way. 
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