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Objective: To give a presentation of about 60 minutes at the end of the week covering the key aspects of the comparative  
annotation of protein interaction networks.  
 

 
 

  The experimental techniques that allowed detection of protein complexes were establihed in the late 90s and quickly produced 
large amount of protein interaction (PIN) data.     PIN data is extremely interesting as they make statements about which 
protein groups work together in for instance multimers.  However, the data is noisy and dependent on the experemental 
conditions and techniques used.  Additionally, a true observation between two proteins is not easily translated into a functional 
statement.  This has made the PINs the object of much study and modelling.  PINs are also fascinating for modellers as they 
represent the ideal graph – labelled nodes and standard edges – to apply stochastic modeling to.  There are stochastic models 
for graphs that described the probability of each graph and models have been developed describing the evolution of such graphs 
over time.    Because of experimental noise and the difficulty of interpreting an interaction as functional, it is important to 
compare PINs from related species to se how conserved interactions are.  Proper evolutionary models and phylogenetic 
methods additionally allow the inference of ancestral PINs.  

 
The Big Questions Are: 

• What are the experimental noise on an interaction ? 
• How fast does interactions evolve from specie to specie ? 
• What evidence for positive and negative selection is there ? 
• How are interactions tranlated into functional statements ? 
• Which probability model describes a PIN the best and is there any biological interpretation ? 
• Which evolutionary model is most appropriate for PIN evolution ? 
• Can one annotate a PIN in the same way a genome is annotated ? 
• Are there cases where the simple graph is not appropriate to represent a PIN ?  
 

Possible Contents of Presentation 
1. The History of PINs 
2. Detailed examples of present knowledge of PINS 
3. A few examples of important use of PINs in biological discovery 
4. Null model (equlibrium distributions) for PINS 
5. Evolutionary models for PINs 
6. Technical problems in statistical analysis of PINs 
7. Annotation of PINs 
8. Combining PINs with other data types 
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“Big Questions”, “Contents” and “Recommended Literature” are only suggestions from which the student is welcome to depart 
from or completely ignore.  


