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Network biology has taken off with 
the advent of high-throughput, para-
llel data collection and analysis. The 
term interactome has been coined 
to describe an organism’s total set 
of protein–protein interactions, and 
interactome maps have been cre-
ated for many model organisms. 
Knowing all protein–protein interac-
tions is seen as a crucial prerequisite 
to understanding how cells func-
tion and the general principles that 
govern this function. Importantly, 
such information should also help 
us to understand disease processes. 
Two recent reports provide the first 
experimentally derived description 
of a human protein–protein interac-
tion network. The network, although 
preliminary, is a useful resource and 
provides interesting insights into the 
nature of protein–protein interactions 
on a global scale.

Two groups led by Erich Wanker 
and by Marc Vidal used similar 
high-throughput, stringent yeast 
two-hybrid strategies and identi-
fied 3,186 and ~2,800, mostly novel, 
protein –protein interactions, respec-
tively. The data sets were each evalu-
ated for technical and biological false 
positives. Whereas the former were 
dealt with rigorously, using co-affinity 
purification and pull-down assays, the 
authors admit that the latter are more 
difficult to deal with. To this end, 
Vidal’s group compared their inter-
actions with other known biological 
relationships such as expression cor-
relation, shared gene ontology or phe-
notype annotation. Wanker’s group 

used orthologous interactions as well 
as topological and gene ontology cri-
teria to develop a confidence-scoring 
system to evaluate the biological rele-
vance of the interactions. They also 
compared the human interaction net-
work with 22 human regulatory path-
ways from the Kyoto Encyclopedia 
of Genes and Genome, KEGG. The 
authors mapped 150 human proteins 
to KEGG pathways and using more 
stringent criteria mapped 66 of those 
to specific pathways. 

The human interaction network 
seems to have scale-free properties. 
Most proteins are separated by only a 
few links, indicating that the network 
has ‘the small world property’. The 
network is also hierarchical, showing 
local clusters that are coordinated 
by hubs. Similar organization has 
been observed in model organisms, 
in which hubs are likely to correspond 
to essential proteins.

Vidal’s group also provided an 
insight into how the 
interactome might evolve. 
Because inter actions 
between proteins of the same evo-
lutionary class are more frequent, the 
network seems to evolve by preferen-
tially adding interactions between 
lineage-specific proteins. 

The human protein –
protein interaction network is an 
invaluable resource to build on 
(Vidal’s group estimate that their 
data set reveals 1% of the human 
interactome). Perhaps the most 
exciting aspect of an interactome 
map in humans is that it provides 

direct information about molecular 
processes that are related to disease.

The interaction network is a 
template onto which other informa-
tion will need to be superimposed. 
Determining the location and the 
timing of the interactions, and their 
regulation, are just some of the 
challenges that lie ahead.

Magdalena Skipper
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