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Background and preliminary data:

Autoimmune liver diseases are difficult to treat chronic inflammatory conditions, which often
progress to end stage liver disease. There is an urgent need for new therapies with improved
efficacy, specificity and tolerability. To address that need, a more comprehensive knowledge
of the disease mechanisms is needed. It is assumed that autoimmune liver diseases are
caused by autoreactive lymphocytes that recognize liver antigens, producing tissue damage.
Our recent single-cell and functional data suggest that autoreactive lymphocytes do not act
alone, but in concert with innate immune cells and even with tissue cells. Apparently,
autoreactive lymphocytes require confirmatory interactions with innate immune and tissue
cells to fully deploy their pathogenic potential. Thus, while some tissue cells fall victim to
autoimmunity, at least some other tissue cells seem to be complicit in driving autoimmune
disease. Accordingly, autoimmune tissue damage seems to emerge from a network of
cellular interactions involving both immune and tissue cells. However, the self-organization
and regulation of this cellular network within the inflamed liver is not well understood.
Elucidating these network interactions and its critical communication nodes might help to
identify potential therapy targets. Based on our recent single-cell data, we have identified
several cell states and candidate molecules awaiting functional confirmation.

Hypothesis:

The communication between autoreactive lymphocytes, innate immune cells and tissue cells
is essential for the pathogenesis of autoimmune liver diseases. Targeted interference with
critical communication signals can be used to prevent and treat autoimmune liver diseases.

Aims and Work Programme:
1. Identification and functional testing of critical signals in the communication between
adaptive, innate and tissue cells driving autoimmune liver disease

2. Targeted interference with identified signalling pathways to validate their functional
relevance and potential clinical use.

For Aim 1, we will use single-cell and spatial data from autoimmune liver diseases to identify
critical cell types and candidate molecules of central importance for the cellular
communication within the inflamed tissue, based on bioinformatic analyses. These cell types
and molecules will be tested in functional experiments, using cells isolated both from human
samples (blood and liver) and from mouse models that recapitulate critical characteristics of
the human diseases, aiming for mutual confirmation of findings in mice and humans.
Functional relevance of cell signalling molecules will be achieved by adding inhibitory
antibodies if available, or CRISPR/Cas9-mediated inactivation. Additional confirmation of
functional mechanisms will be obtained by histological and spatial analyses using human
samples.

For Aim 2, we will assess the clinical relevance of molecules that were identified for Aim 1 as
functionally relevant cell communication signals. This will be achieved by targeting those
molecules in mouse disease models to validate their relevance for the clinical phenotype and
their value as potential therapeutic targets.

We expect that this work programme will broaden our understanding of the cellular networks
in autoimmune liver diseases, providing a rationale for novel therapies.
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