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Abstract: The past 10 years have led to a variety of measurements tools in molecular biology that are
nearly-comprehensive in nature. For example, microarrays are just one of at least 30 large-scale
measurement or experimental modalities available to investigators in molecular biology. Instead of
focusing on the cell, or the genotype, or on any single measurement modality, using integrative biology
allows us to think holistically and horizontally. A disease like diabetes can lead to myocardial infarction,
nephropathy, and neuropathy; to study diabetes in genomic medicine would require reasoning from a
disease to all its various complications to the genome and back.

I will highlight three recent integrative-biology projects from the laboratory with direct implications for
medicine. (1) I will show how we have built computational tools that simultaneously integrate genetic,
genomic, proteomic, and knockout measurements to help enable the discovery of genes with variants
associated with complex polygenic disorders, including obesity and diabetes mellitus. (2) Nearly 100 years
ago, Johannsen proposed the "equation" that phenotype is secondary to both genes and environment. I
will show the methods we have constructed that take advantage of the enormous amount of publicly-
available genomic data to enable a first-step towards solving Johannsen's "equation" for all genes,
environmental factors, and phenotypes. (3) Modern day use of DNA sequencing has enabled the re-
organization of species in the taxonomical trees that date back to Linnaeus. But Linnaeus was also among
the first to suggest a taxonomical classification for diseases, or nosology. Sufficient genomic data now
exists for us to consider building the first genomic-data driven nosology. I will show how such a nosology
enables the discovery of new biomarkers for disease and suggests novel roles for drugs in the treatment
of disease.
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