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Many differentiated tissues possess striking transcriptional plasticity
in response to metabolic changes. E.g. circadian reprogramming of
metabolism, browning of white adipocytes by cold exposure and
reprogramming of pancreatic β−cells by fatty acids and glucose. This
ability to adapt to the environment is essential for the organism;
however adaptation is often linked to pathophysiology of disease
such as obesity and diabetes. We aim to understand the underlying
mechanisms for environmental impact on gene transcription. We
are specifically interested in identification of gene regulatory regions
important for differential gene expression and understand the
molecular mechanisms that control their activity. We use mouse liver
as a model system together with advanced functional genomics
technology and next generation sequencing to understand genomewide chromatin organization and gene transcription in response to
environmental signals. Examples of biological questions:
a)
b)
c)

What mechanisms control feeding regulated gene expression?
How is circadian chromatin remodeling regulated?
What gene regulatory networks are dynamically regulated in the
diseased liver at single cell resolution?
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Resolve cell identity based
on chromatin organization
at single cell resolution

Circadian gene expression

Projekter Beskrivelse
Identification of
Novel Mechanisms
Regulating Hepatic
Transcriptional
Response to High
Fat Diet

Diet induced obesity and non-alcoholic fatty liver disease (NAFLD) is associated with hepatic transcriptional
reprogramming regulated by multiple transcription factors. In the past these processes have mostly been
described by simple gene-by-gene approaches. This project use genome-wide technologies such as ATACseq,
ChIPseq and RNAseq to characterize hepatic changes to chromatin structure and transcriptional
reprogramming during the progression and regression of NAFLD. The aim is to identify hepatic
transcriptional networks associated with NAFLD and study how weight loss affects these networks.

Transcriptional
Signaling Networks
Regulating
Circadian Gene
Expression

Hepatic transcriptional oscillation such as circadian rhythm is tightly coupled to the temporal feeding pattern
and diet composition. Whereas the diurnal genome-wide changes in hepatic chromatin structure have been
studied extensively little is known about dynamic regulation of chromatin accessibility during a circadian
rhythm. This project seeks to characterize structural changes to chromatin structure during a circadian
rhythm and study the impact of the chromatin remodeling complex SWI/SNF. We use a genetic mouse model
to disrupt SWI/SNF function in hepatocytes and genomics technology such as ATACseq and ChIPseq to
understand impact on chromatin accessibility at specific regions of the genome.

Identification of
Novel Mechanisms
Controlling Gene
Expression in the
Different Cell Types

The liver is composed of many different cell types including hepatocytes, kupffer cells, stellate cells,
endothelial cells, cholangiocytes and various immune cells. This projects seeks to understand molecular
mechanisms controlling differential gene expression in these individual cell populations as a result of acute
feeding and in the progression and regression of NAFLD. We use single nuclei RNAseq and ATACseq to
uncover gene regulatory networks at single cell resolution, which can be used to reveal signaling crosstalk

