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In the biomedical domain, researchers strive to organize and describe organisms
within the context of health and epidemiology. In the biodiversity domain,
researchers seek to understand how organisms relate to one another, either
historically through evolution or spatially and geographically in the
environment. Currently, there is limited cross-communication between these
domains. As a result, valuable knowledge that could inform studies in either
domain often goes unnoticed.

Biodiversity knowledge has long been a valuable source for many biomedical
advances [1]. Before the creation of synthetic compounds, medicinal compounds
originated from solely natural plant and animal extracts. Although there are
upward estimates of between 10-100 million organisms on Earth [2], biomedical
research primarily focuses on only a fraction of these as “model” organisms [3].
Furthermore, much knowledge may be lost from the biomedical community
because many organisms are only described within biodiversity resources. These
studies can form the basis for research on evolution, speciation, and distribution,
and also provide an important baseline for studies of not only conservation but
also the study of emerging diseases. The integration of biodiversity knowledge
from museum collections, for example, has provided significant insights into the
etiology and distribution of diseases such as hantavirus [4]. Understanding the
etiology of diseases and their host epidemiology may also further the
development of vaccinations and treatments that can help prevent epidemics or
pandemics, such as the looming threat of the avian flu [5]. For emergent
diseases (e.g., malaria), biomedical researchers traditionally focus on a limited
number of species (e.g., four species of Plasmodium [6]). This represents very
little in terms of the phylogenetic diversity of diseases that are known to infect
numerous other organisms (e.g., malaria affects birds, lizards, and other
mammals [7-12]). The incorporation of biodiversity knowledge in the context of
biomedical advances may lead to breakthrough therapies for many of the
diseases that still plague human society [13, 14].

The genomic revolution has resulted in a deluge of sequence data and

derivative knowledge (e.g., protein structure prediction and gene expression
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experiments), which are the predominant data types in biomedical research.
Three of the papers in this session examine how these data can be integrated,
annotated, and interpreted in light of greater taxonomic sampling. First, Cadag et
al. propose a semi-automated framework that uses a federated approach to
incorporate relevant knowledge from heterogeneous resources to assist with
gene annotation. Next, Ng ef al. demonstrate a prototype application to suggest
annotations for genes that are involved with biological pathways across a range
of organisms. Finally, Hampikian and Andersen examine the existence and
utility of genes sequence regions that are not present in organisms across the tree
of life.

The final two papers in this session consider how sequence and sequence-
derived information can be complemented with biodiversity data (e.g.,
morphological, ecological, and temporal data). First, Maglia et al. propose a
framework to incorporate existing ontologies and their structures towards the
development of an ontology for Amphibian morphology. Sautter et al. then
describe a system to semi-automatically organize knowledge that is embedded in
literature resources.

There has been considerable discussion in both the scientific [15-18] and
popular media [5, 19] with regards to the need for methods and tools to organize
and integrate biodiversity and biomedical knowledge within the context of
legacy, existing, and newly generated data. Significant infrastructural and
methodological advancements are needed to incorporate knowledge from both
biomedical and biodiversity resources. To this end, it is hoped that the papers
that follow will spark synergistic activities that benefit both biomedical and
biodiversity communities.
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