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Dimer Trimer Tetramer

The Plant Journal (2008) 53, 610-635.
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Multiple replicated experiments and sophisticated statistics reveal 497 interactions between 16 HIV proteins (blue) and hundreds of human factors.

EXS ST \ Nature (2012), 484: 271.
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Table 1. Different Experimental Methods Measuring Protein Interactions

Method High-Throughput Living Cell Type of Interactions Type of Characterization
Approach Assay

¥2H [47 48] + In vivo Physical interactions (binary) Identification

Affinity purification-MS [61] + In witro Physical interactions [complex) Identification

DMA microarrays/Gene coexpression [113] + In vitro Functional association Identification

Protein microarrays [114-116] + In witro Physical interaction {complex) Identification

Synthetic lethality [85,86] + In vivo Functional association Identification

Phage display [117] + In vitro Physical interaction {complex) Identification

X-ray crystallography, NMR spectroscopy [84] - In witro Physical interactions (complex) Structural and biological characterization

Fluorescence resonance energy transfer [89] - In wivo Physical interaction (binary) Biological characterization

Surface plasmon resonance [91] - In vitro Physical interaction {complex) Kinetic, dynamic characterization

Atomic force microscopy [93] - In vitro Physical interaction (binary) Mechanical, dynamic characterization

Electron microscopy [118] — In vitro Physical interaction {complex) Structural and biological characterization

High-throughput techniques are indicated with pluses (second calumn), and those which can provide information an interactions in vivo are shown in the third column. Fourth calumn
indicates whether the method supplies data on physically interacting proteins in a complex (“complex™) or only pairwise interactions {“binary™). Methods inferring interactions through
functional association are shown as well. The type of protein interaction characterization is shown in the last column.

doi:10.1371/journal.ppat.0030042.4001

PLoS Comput Biol 3(3): e42. doi:10.1371/journal.pcbi.0030042
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Current Opinion in Biotechnology
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Current Opinion in Biotechnology 2008, 19:316-323.
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Figure 4. A schematic model for cross-linking
cohort proteins that interact transiently, using a
hetero-bifunctional, UV-activated, cleavable
cross-linker.

In the first step, the maleimide function of the
cross-linker reacts with a -SH group exposed on
the surface of protein 1. Protein 1 then binds to
and forms a complex with protein 2. Upon UV
irradiation, the phenyl-azide function of the
cross-linker is converted to a highly reactive
nitrene which reacts with a primary amine group
on the surface of protein 2. The cross-linking
stabilizes the previously labile complex so that it
can be purified. After purification, the sulfhydryl
reducing reagent DTT is added, which cleaves
the disulfide bond of the cross-linker and reduces
both Cys. The two proteins are then separated by
SDS-PAGE, and identified by MS analysis of the
tryptic peptides.

The Plant Journal (2008) 53, 597-6009.
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Coverage (%)
Fraction of reference set covered by data
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Protein preferences. The three methods shown for detecting protein interactions function in
fundamentally different ways and hence have different physiochemical constraints. Of 15 pro-
tein features tested for biases between the sets of proteins for which interactions were identi-
fied by each assay, 8 differed significantly (false-positive rate of <0.001): presence of trans-
membrane helices, hydrophobicity, nuclear and cytosolic localization, abundance, predicted
isoelectric point, length, and intrinsic disorder. The other seven protein features are shown in

gray. The average normalized scores (Z scores) for each of these features are shown, projected

onto a plane in which each axis corresponds to one of the three methods for detecting inter-

% z Jz ? \ actions. The length of each line thus represents the strength of the bias.
+ ¥R
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DIP: Database of Interacting Proteins. website

IntAct: EMBL-EBI Protein Interaction. website

i H ) STRING: Known and Predicted Protein-Protein Interactions. website
MIND: the Molecular Interactions Database. website

HINT: High-quality INTeractomes. website

MIPS: The Mammalian Protein-Protein Interaction Database. website
[%%ﬁlﬁ%%ﬁ’g] HPRD: Human Protein Reference Database. website
SGD, wormbse, flybase, etc.
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http://www.ebi.ac.uk/intact/
http://string-db.org/
http://mint.bio.uniroma2.it/mint/
http://hint.yulab.org/
http://mips.helmholtz-muenchen.de/proj/ppi/
http://www.hprd.org/
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http://en.wikipedia.org/wiki/Protein%E2%80%93protein_interaction_prediction
http://en.wikipedia.org/wiki/Protein%E2%80%93protein_interaction_prediction
http://en.wikipedia.org/wiki/Protein%E2%80%93protein_interaction_prediction
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Table 1. Different Prediction Methods

Method Name Protein/Domain Physical Interaction/
Interaction Functional Association

Gene co-expression P F

Synthetic lethality P F

Gene cluster and gene neighbor P F

Phylogenetic profile P,D F

Rosetta Stone P F

Sequence co-evolution P, D F

Classification P, D P

Integrative P, D P

Domain association D P

Bayesian networks P, D F, P

Domain pair exclusion D P

p-Value D P

FrELLE
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Interaction index between Prot a and Prot b Current Opinion in Structural Biology

9 ﬂ ~\ . . . . . _
%%/E ¥ )Ii‘i% Current Opinion in Structural Biology 2002, 12:368-373.
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doi:10.1371/journal.pcbi.0030043.9g002

Figure 2. Strategies to Predict Domain Interactions from Protein Interactions

PLoS Comput Biol 3(4): e43. doi:10.1371/journal.pchi.0030043
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Fig.3. Modular structure of conserved clusters among yeast, worm, and fly. Multiple network alignment revealed 183 conserved clusters, organized into 71
network regions represented by colored squares. Regions group together clusters that share >15% overlap with at least one other cluster in the group and are
all enriched for the same GO cellular process (P < 0.05 with the enriched processes indicated by color). Cluster ID numbers are given within each square; numbers
are not sequential because of filtering. Solid links indicate overlaps between different regions, where thickness is proportional to the percentage of shared
proteins (intersection/union). Hashed links indicate conserved paths that connect clusters together. Labels a-k and m mark the network regions exemplified in
Fig. 2.

VI EL% \ PNAS (2005), 102: 1974
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Current Opinion in Biotechnology

Current Opinion in Biotechnology 2008, 19:396—403.
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Fig. 1. Temporal protein interaction network of the yeast mitatic cell  without interactions are bath positioned and colored accarding to their
eyele. Cell cycle proteins that are part of complexes or other physical  peak time and thus alse serve as a legend for the color scheme in the
interactions are shown within the circde. For the dynamic proteins, the  network. More detailed versions of this figure (induding all protein
time of peak expression is shown by the node color; static prateins are  names) and the underlying data are available anline at www.cbsdtudk/
represented by white nodes. Qutside the circle, the dynamic proteins  celleycle.
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@ Cytoscape# 44141

Cytoscape is an open source bioinformatics software platform for
visualizing molecular interaction networks and integrating with gene
expression profiles and other state data. Additional features are available
as plugins. Plugins are available for network and molecular profiling
analyses, new layouts, additional file format support and connection with
databases and searching in large networks. Plugins may be developed
using the Cytoscape open Java software architecture by anyone and
plugin community development is encouraged. (from wiki)

%«f? )}’ fg '3 :‘? Current Version: 3.x http://www.cytoscape.org/
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