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Many methods exist, but:

e |oops?

e what dependence (arrows) means?

e what approximations being made? controlling
them?

e are approximations biologically sound?

e guarantees?

Different conditions — different steady states.
Extremely many false positives (e. g. joint co-regulation).
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use MaxEnt to define ¢

connections with spin glasses, MNs, belief propagation

enough data to evaluate 2-way marginals only;

truncate at 2nd order potential (cannot reconstruct XOR), Bethe
approximation (but inverse problem)

Mutual information [I(g;,g;) = I;; is enough to establish
dependencies.
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I(A,C) <min[I(A, B),I(B,C)]

ARACNE: Look at every triplet and remove the weakest link.
Every 3-gene loop is opened!




network Is a tree and has only pairwise interactions.
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provided: (a) the network consists only of pairwise interactions, (b) for each

3 E it A = e
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Do before estimating MI. No need for spatial inhomogeneity.
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—— ARACNE f ¥ | - ARACNE
-® - Bayesian Network ' -@ - Bayesian Network

- Relevance Networks ' - Relevance Networks

Recall

Nrp— Npp =max at p = 10—4.
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Figure 43
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e Chlp-proven targets —
11/12

e 2nd  neighbors -
weaker enrichments

e Most 1st — major hubs
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Probably better than original algorithm.
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GO Category

Transcription Regulator Activity (MF)

Protein Kinase (MF)

IKBK/NFKB cascade (BP)

Immune Response (BP) 19 117 1664 | 24373 0.0003
Humoral IR (BP) 9 117 378 | 24373 0.0001
Reg. of Transcription, DNA-dep. (BP) 26 117 1697 | 24373 | 1.2x107




