Epigenetic tipping points driven by competition for chromatin-modifiers
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On average, there are over 30 trillion cells in a single person! It is estimated that
there are >200 types of cells with different morphologies and functions.
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All these cells have the same genome
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Epigenetic regulation

Many It was years inevitable later, the scent of bitter as
he faced the almonds always reminded firing squad, him
of the fate Colonel Aureliano Buendia was to remember
that distant afternoon of unrequited love
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Epigenetic regulation
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Epigenetic regulation
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Epigenetic regulation
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Cell

Loss of epigenetic information as a cause of
mammalian aging
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This loss of epigenetic information accelerates the hallmarks
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Epigenetic regulation of gene expression

There are several modalities of regulation of gene expression

Regulation by transcription factors

Epigenetic regulation. Based on the
restriction of access of transcription factors
to the gene's promoter region
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Mathematical model!
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Mathematical model
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Approximate spectral
dimensionality reduction

Collective variables
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Further dimension reduction:
Singular perturbation theory (SPT) and
quasi-steady state approximation (QSSA)
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Results: Competition for chromatin modifiers induces tipping points in
large-scale epigenetic landscapes?
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Results: Metabolic cofactors facilitate tipping points
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Conclusions

o Competition for chromatin modifiers (eg sirtuins in response to DNA damage)
induces tipping points in large scale epigenetic landscapes

@ Metabolic cofactors of epigenetic enzymes are potential biomarkers of impending
tipping points
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