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and if researchers avoid practices that may

create errors [39] by writing their descrip-

tions in ambiguous or locally idiosyncratic

ways. Thus we must involve authors,

editors, publishers, and funding agencies

in the entire scholarly communication

process in establishing the needed resourc-

es needed for data interoperability.

Predicting an individual organism’s

phenotypic characteristics based on the

combination of its genetic heritage, devel-

opment, and environmental context is a

challenge for research at the intersection

of the physical and life sciences [40] and is

a driving force behind a major cyberin-

frastructure investment by the United

States National Science Foundation

(NSF) [41]. With focused attention on

the requirements for a phenomics-based

system, we can expedite this goal. Inte-

grating species phenotypes with data

across all levels of the biological hierarchy

is possible if strategies for data manage-

ment are co-developed and coordinated.

Achieving Data Integration

Researchers who attempt to explore

biological data using a multidisciplinary

approach are aware that it is nearly

impossible to integrate comparable data

from multiple species and multiple publi-

cations. We manually assemble an exam-

ple (Fig. 2) of how large-scale availability

of logically structured phenotype descrip-

tions could inform and relate disparate

fields of research and help address this





type data collected in these different types

of environments may at first glance seem

mutually irrelevant, there is, in fact, often

a need to combine them. ,4Aposue ,o a
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