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Abstract:

A central challenge in computational systems biology is to build models that will allow us to “read
across” between different ‘omics datasets and to use diverse biological prior knowledge. In this talk we
present a framework for integrative systems biology which uses inductive/abductive logic
programming [1,2]. In this talk we first give an overview of abduction and induction and discuss their
similarities and differences within a logic-based framework. We will review two previous projects
where abduction and induction have been used for learning metabolic network models from biological
data and prior knowledge [3.4,5]. We will also report on our current research in which we use
inductive/abductive logic programming to build predictive models of genotype-phenotype relations in
Campylobacter jejuni. These models will be used to test the hypothesis that mutations in
Campylobacter jejuni result in changes in the surface glycans and therefore changes the host responses
to the infection. This modeling involves two main parts: (i) a machine learning technique which can
infer hypotheses about the genome of the mutants from the observed changes in the surface glycome
and (i1) a cycle of model generation/revision and experimentation which allows the predictions of the
model to be experimentally tested and the model to be revised accordingly. Inductive/abductive logic
programming will be used to infer hypotheses from observed changes in metabolites, glycans and gene
expressions profiles (empirical data) together with background knowledge which includes known
metabolic networks, glycan structures and enzyme/gene functions extracted from biological databases
such as KEGG [6]. We present the results from an initial inductive/abductive model for genotype-
phenotype relation in Campylobacter jejuni and discuss the future plans.
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