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Human genomics and human nutrition are two very large domains of epidemiological investigation, but their overlap has
remained relatively limited to date. Most studies that address genetic risk factors ignore nutritional and other related exposures,
and vice versa. Both domains have not only a history of exciting discoveries, but also a tenuous, if not poor, replication record
(Ioannidis, 2005a; Ioannidis et al., 2001). For nutritional and lifestyle epidemiology, randomized trials have failed to confirm a
large number of associations proposed by observational data (Ioannidis, 2005b). For genetic epidemiology, a major transformation
in the last few years has suggested that most candidate gene associations proposed in the past were likely false-positives (Manolio
et al., 2008; McCarthy et al., 2008).

The new transformation of genetic epidemiology has led to a new mode of discovery and validation of associations based on
shear massive testing (large-scale studies on large-scale massive-testing platforms) (McCarthy et al., 2008). The list of successfully
discovered gene variants that regulate the risk for common diseases continues to grow on a weekly basis (Manolio et al., 2008).
It is worthwhile to examine whether some of the lessons of this recent transformation can also be extended to human nutritional
and lifestyle epidemiology. There are clear differences between the genomics and nutrition fields. A major difference is that
massive measurement platforms are not yet available for nutritional and lifestyle exposures, at least on the large scale available for
genomic markers. Nevertheless massive-scale biochemical measurements and massive collection of electronic information (e.g.,
through mobile telephones or the Internet) may get closer to achieving the high-throughput paradigm that is currently prevalent in
genomics.

The correlation pattern between nutritional/lifestyle variables is far denser than the correlation pattern of genomic markers;
however, disequilibrium is also considerable in some areas of the genome linkage and poses similar problems in the attribution of
causality. In general, markers that arise from genome-wide association studies are only correlates of risk, and may be far from the
real causative culprit.

Human genome epidemiology has also made major progress by being able to cut down dramatically in measurement error by
imposing very strict quality-control standards. The use of rigorous standards also should be feasible in other areas of epidemiological
investigation.

The need for longitudinal measurements and the unavoidable missing information may be different from genomic epidemiology;
however, genomic markers also need to be further validated in longitudinal studies, rather than only the case-control designs
that have been relatively successful for genetic epidemiology so far (Wellcome Trust Case Control Consortium, 2007). Firm
documentation of gene-environment interactions will require examination in very large cohorts and biobanks (Elliott et al., 2008).
Thus, a new paradigm of extremely large cohorts and coalitions thereof is due to appear. Repeated measurements are also essential
for nutritional epidemiology, as opposed to the genotypic information that is standard and fixed at birth.

Genomic epidemiology has been more eager to adopt explicit consideration of multiplicity issues, which has led to a more
uniform adoption of rigorous standards for what is considered appropriately replicated and credible as an association. Similar
improvements must also be made in nutritional epidemiology in which traditional significance levels without any correction are
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entrenched in the literature. Most associations that are claimed to be significant in traditional epidemiology would have very
modest, inconsequential Bayes factors (Ioannidis, 2008) if viewed from a Bayesian perspective and their credibility would likely
be very tenuous.

Nutritional and lifestyle epidemiology may also learn useful lessons from the advent and successful application of large
international consortia in genomic epidemiology (Seminara et al., 2007) and from the public deposition of data and lack of
selective reporting in large-scale genomic databases (Ioannidis, 2007).

In summary, it is unlikely that either genes or exposures alone will be able to reveal much about the risk of human diseases.
Integrating information on both sides may be essential to making genuine progress. Very large studies that explicitly measure
genetic exposures, nongenetic exposures, and outcomes on a massive scale may be a way to make progress, but they present several
challenges to be surmounted.
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