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It seems, we are not even an order of magnitude better than
bacteria. . .
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Gene products
e structural proteins
e enzymes

e transcription factors (TFs) - serve only to activate
(deactivate) other genes.

Gene regulatory network

GRN consists of interactions mediated by TFs (edges) which
are products of certain genes (nodes).




Activators

TF bound to DNA target site in promoter region can enhance
protein production rate.

RNA polymerase Gene product

Transcription
factor
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DNA target site Gene coding part




Transcriptional Networks

Biological features

e a given gene is generally influenced by a “small” number
of other genes

e some genes have effect on multiple target genes
(pleiotropic effect)

e GRNs seem to be robust to random change (e.g., to
environmental fluctuations or to mutations)

In terms of network terminology, GRNs are sparse with narrow
in-degree distribution and broad out-degree distribution.
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GRN realization
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Specific binding
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Expression pattern dynamics

Si(t+1)=1-— H(1 — pi(1))
_ 1
1+ exp(ed; — log nS(t))

pii(t)
Metropolis sampling of space of viable genotypes.
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GRN as a directed weighted graph
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Matrix W with corresponding GRN (only strong interactions).
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Mismatch distribution
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e resulting networks are as sparse as possible being
compatible with their function

e in- and out-degree distribution qualitatively agree with
those observed in real GRNs

e GRNs are robust to point mutations

e the results are valid for parameters in the biologically
relevant window

In order to explore GRNs having two or more functions (more
than one target phenotype) one has to introduce repressors.
Preliminary results suggest the above still holds.
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