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Figure 2. Comparison of functional annotation accuracy using predicted protein
networks. The network-based functional annotation accuracy of both the networks
depicted in Figure 1 is shown. For proteins with existing functional annotations
provided by Bioverse, the accuracy of the network-based annotation was
assessed by comparing the existing annotations with the network-based
annotations at varying levels of functional specificity. The gene ontology (GO) [19]
vocabulary was used because it provides a structured, hierarchal description of
protein function. Accuracy of the method on the Bioverse network (blue) or the
phylogenetic-profile network (red) is plotted against the specificity of GO
category, from broadest (level 3, 47 categories) to most specific (level 8, , 7000 categories). Both methods provide highly accurate functional annotation but the
Date and Marcotte networks provide greater genomic coverage than the
Bioverse (40% versus 12%, respectively). Figure generated using data from Bioverse (http://bioverse.compbio.washington.edu).

framework for performing functional and evolutionary
comparisons between organisms that have not been
extensively studied experimentally.
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McDermott and Samudrala [1] describe a different, but
interesting, approach for protein network reconstruction,
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than the one described in our recent paper [2]. This
underscores the fact that a large number of computational
approaches appear to be suitable for recreating protein –
protein interactions on a genome-wide scale. Once
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networks of high quality are obtained, regardless of the
method used for defining the network, they can be
systematically searched for novel pathways or cellular
systems, using the approach we describe [2].
With regard to the relative merits of different methods
for calculating networks, the quality of an interaction
network can be determined by measuring the accuracy
of the interactions described, as well as the number of
interactions covered. McDermott and Samudrala [1] compare the quality of networks obtained from phylogenetic
profiles with those obtained using Bioverse. In Figure 2 of
their article, Bioverse is shown to have a higher accuracy
for specific gene ontology categories, whereas the phylogenetic profile network has more than three times the
coverage of the Bioverse network. We wish to point out
that it is more appropriate to consider coverage and
accuracy simultaneously rather than in isolation (as in
Figure 2 of the article). These two desirable indicators of
quality are inversely related and any method represents a
trade-off between them. Instead, the preferred way of
estimating the quality of a given network is to consider
both parameters at once, an approach known in computer
sciences and engineering as ‘recall-precision analysis’. The
relative accuracy of each method is therefore determined
under controlled conditions in which the coverage is held
constant. The strength of computational methods for
discovering linkages between genes is that each prediction
carries with it a measure of confidence. Thus, it is easily
possible to perform this test by varying the confidence
thresholds and measuring how the coverage and accuracy
of each method vary in response – the resulting trends
can then be directly compared and the quality of the
algorithms assessed.
More important, as pointed out by McDermott and
Samudrala, is the fact that phylogenetic profiles and
Bioverse represent independent approaches for discovering protein networks, each useful but ultimately limited in
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scope. We expect to get to truly high quality interaction
networks only by integrating information from across the
diverse methods that exist for discovering interactions.
Such integration promises significant improvements in
both accuracy and coverage (e.g. see [3– 4]). In practice,
this integration requires easy access to the experimental
data and computational predictions of many different
groups. However, although there have long been community databases archiving experimental sequence, structure
and expression data, the functional information extracted
from this data is scattered across a myriad of separate
publications and web servers. Several model organism
databases and open format sequence databases, such as
SwissProt (http://www.ebi.ac.uk/swissprot), have made
admirable strides towards cataloging this functional
data but only a small portion of computational functional
analyses are included. Centralization of this information, with uniformity of formats and access, would open
up the work of computational biologists to the entire
biological community. Most importantly, this would also
allow the full weight of evidence for each function and
interaction to be examined at once, allowing the consensus
view to emerge.
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