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Protein—protein interactions are crucial for most biolo-
gical processes, and hundreds of thousands of physical
protein interactions may occur among the tens of
thousands of proteins in a cell at any one instant. In a
previous issue of FEBS Journal, computational
approaches for identifying and characterizing protein
networks were explored in four minireviews [1-4]. In
this issue, we present four complementary minireviews
that explore experimental approaches to identifying,
characterizing and validating protein—protein interac-
tions. Each minireview is derived from a presentation
given at the 15th Methods in Protein Structure Analysis
Conference (MPSA2004), which took place in Seattle,
WA, in early September, 2004. MPSA meetings are
biannual, international meetings that promote the dis-
covery and exchange of new methods and techniques
for the analysis of protein structure that facilitate the
pursuit of solutions to biological problems. The next
MPSA conference, MPSA2006, will be held in Lille,
France, August 29-September 2, 2006 (http://www.
iapsap.bnl.gov).

In the first of these minireviews, Stan Fields discusses
the evolution of the yeast two-hybrid technique, a
powerful genetic approach for identifying protein—pro-
tein interactions. Critical for the high-throughput usage
of this technique has been the development of computa-
tional approaches for dealing with the great number of
false-positive identifications, which may represent 50%
or more of the interactions that can be recovered. Fields
provides guidance for addressing this issue, illustrated
with two examples from his own laboratory: high-
throughput analyses of the protein interactions of
Plasmodium falciparum, the malaria parasite, and an
analysis of yeast membrane protein interactions. To
evaluate this information, an approach was developed
in collaboration with William Noble that uses sets of
positive and negative examples to learn features that dis-
criminate between sets to provide a likelihood classifica-
tion of uncharacterized examples. Bertone & Snyder
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then review recent advances in functional protein micro-
array technology. Protein arrays have typically been
limited to purified antibodies that are mechanically
printed on supports and peptides that can be synthesized
in situ using photolithography or the SPOT protocol,
which is based on conventional solid-phase chemistry.
The authors review progress that has been made in pro-
tein array formats and contact-printed functional pro-
tein microarrays, such as those that include the whole
yeast proteome. This review leads naturally to our third
review by Niro Ramachandran and colleagues, which
describes emerging methods for the real-time, label-free
detection of protein-ligand interactions on functional
protein microarrays. Ramachandran in LeBaer’s group
at Harvard pioneered a self-assembling protein micro-
array technique — a nucleic acid programmable protein
array (NAPPA) — that utilizes expression plasmids spot-
ted on the array surface together with a capture agent,
followed by cell-free expression to make ‘just-in-time’
protein arrays. In this review they describe several tech-
niques in development, including grating-coupled
surface plasmon resonance, colorimetric resonant reflec-
tion, nanohole array sensors and the use of carbon
nanowires and microelectromechanical cantilever sys-
tems (MEMS) for high-throughput detection of a wide
array of ligands with proteins. The final review in this
series, by Houtman, Barda-Saad & Samelson, describes
how complementary techniques have been used to char-
acterize membrane-associated signaling complexes
formed by the hematopoietic-specific adapter protein,
linker for activation of T cells (LAT). LAT is a trans-
membrane domain-containing protein, without appar-
ent enzyme activity, that serves as a scaffold for the
assembly of signaling complexes. The role of LAT and
its binding partners has been elucidated through genetic
studies using mouse knock-in technology, imaging with
both light and electron microscopy, and a host of
biophysical techniques, including isothermal titration
calorimetry and analytical ultracentrifugation. The
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review illustrates how the combined use of these comple-
mentary techniques can build a comprehensive under-
standing of complex formation and function for such
multiprotein complexes.
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