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SUMMARY & MISSION STATEMENT
What is the contribution of epigenetic modifications to the transcriptional output of a cell,
and how do mutations in epigenetic regulators lead to disturbed gene activity and loss of
cellular identity? We aim to answer these question towards identifying novel molecular
mechanisms of gene regulation and revealing potential targets for cancer therapy.

OVERVIEW
Cell-type-specific gene expression programs are coordinated by spatiotemporal interactions
between regulatory factors and regulatory elements in the genome. Interference or lack of
specificity in this process results in loss of cellular identity and gives rise to various cancers.
Precise execution of gene expression programs primarily relies on DNA sequence-dependent
mechanisms, but chemical modifications of histones and DNA are recognized to orchestrate
genome-wide readout of genetic information, independent of DNA sequence.
As a paradigm epigenetic mark, we use DNA methylation - a well-established modification
involved in transcriptional repression. Disturbed DNA methylation is a hallmark of many
cancers, and factors that regulate methylation are highly mutated in hematological diseases
(DNMT3A, TET2, IDH). The cause and consequences of the disturbed methylation patterns,
as well as the impact of the identified mutations on the underlying regulatory mechanisms
are not fully clear.
We aim to understand how interactions between regulators of DNA methylation and the
genome are specified, how these lead to specific DNA methylation landscapes, and how
cancer mutations impact targeting of these factors and influence transcriptional output.
Towards this we combine various experimental and computational strategies, including
genome and epigenome engineering, genome-wide screens, functional genomics and
proteomics, single-cell readouts, and computational modelling.

The Baubec Lab combines cellular engineering with functional genomics and computational biology
to obtain a quantitative understanding of the molecular mechanisms that regulate chromatin and
transcription at a genome-wide level.

