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Screen proteins identified in lipid rafts after BCR activation
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Screen for novel protein-protein (functional) interactions
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Co-evolution

Evolution of proteins is influenced 
by structural and functional 
constraints between amino acids

Changes happen in a 
synchronized (concerted) 
manner

Detecting co-evolution is a sign of 
functional dependence

Relations between proteins can be 
extrapolated from the evolutionary 
history of their genes, in silico
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Co-evolution tests require protein orthologous sequences



CAPS2 program tests protein pairs for co-evolving amino acids
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Assessment

guidance

Pre-run steps
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Run in parallel
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Post-run and multiple hypothesis testing

Results
Hypothesis: there is co-evolution b/n AA
null hypothesis: there is no co-evolution

Inspect

Cleanup

Process

Tables

XML network

Analyze

Type I error: a true null hypothesis is 
rejected

Type II error: a false null hypothesis is 
not rejected

p-value: the probability of error when 
rejecting the null hypothesis

p = 0.05: there is 5% chance that 
rejecting the null hypothesis was wrong

null

Hypothesis
reject

Evaluate

favor

Multiple testing problem: the more results you have, the more 
likely is one of them is false

Bonferroni correction:
p-value * number of results = adjusted p-value

Probability (P) of observing at least one result due to chance.
10 results of p = 0.05

P = 1 - (1 - 0.05)10 = 0.4

40%



Anticipated results



AutoCoEv is a bash script
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PhyML

Gblocks Guidance
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Patch for verbose output 
(C++)

Datamash
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Availability online: preprint, script, manual and VM

https://github.com/mattilalabhttps://www.biorxiv.org/content/10.1101/2020.09.29.315374v3

https://seafile.utu.fi/d/c73b5164095f4fafb23d/ https://www.virtualbox.org/



Current stage: species and example protein complexes

Placental (~50)

Marsupials (3)

fish + amphibians + 
reptiles + birds (~25)
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https://mips.helmholtz-muenchen.de/corum/



mafft muscle prank

phyml

auto

Current stage: strategies

MSA Trees

CAPS2

Guidance = 0.??

Guidance = 0.95 Guidance = 0.98

Assessment

guidance

placental placental + marsupials + reptiles + amphibians + fish

Guidance = 0.??

Guidance = 0.95 Guidance = 0.98

Consistent results



Rank the strategies
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How well the results of one strategy concord with the others.

Look for a strategy with:
• High number of edges, also detected by the others.
• Low number of edges, not detected by the others (edges that are 

unique to the particular strategy only). 
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Count the scores for 
each strategy

Assign scores per network:
• 1: single network edge
• 2: overlaps with 1 other network
• 3: overlaps with 2 other networks



To do

Improve the R script for networks analyses (Luqman)

Analyse the networks from example complexes

Make plots, prepare them as supplementary figures where comparisons between strategies and other 
conditions are clear

Determine which strategy would be best, including
• species (placental, all?)
• guidance cutoff

Run the big analyses for the 320 lipid raft resident proteins

Update manual

Update manuscript and resubmit


