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SUMMARY & MISSION STATEMENT
Our lab aims to reveal the molecular mechanisms of cell fate determination and how they
become malignant in disease. We use the zebrafish (Danio rerio) to understand how
embryonic cell programs are harnessed by cancer and to model tumor formation in vivo.

OVERVIEW
The goal of my lab is to elucidate the gene-regulatory mechanisms of cell fate determination.
As main paradigm, we study the developmental emergence of mesodermal lineages with
focus on axial and lateral plate mesoderm (LPM). In addition to cardiovascular diseases,
several devastating cancer types arise from these lineages, including leukemia, kidney
tumors, mesothelioma, and the rare chordoma. In addition, the LPM forms the endothelial
lineages that are crucial for tumor survival. We hypothesize that different mesodermal
tumors re-initiate early developmental programs that provide unique cellular properties,
including migratory behaviour and tissue invasiveness.
We study mesodermal lineage determination using advanced transgenic approaches,
enhancer discovery, genome editing, and live imaging in the zebrafish (Danio rerio). The
zebrafish provides a unique model to study development and cancer with its rapid
development, optical translucency, and potent genetics. We have previously harnessed our
transgenics expertise to study leukemia oncogenes, endothelial cell emergence, and to model
early melanoma and chordoma formation. In ongoing our work, we combine transgenesis,
live imaging including lightsheet/SPIM, genetic lineage tracing, CRISPR-Cas9-based genome
editing. Uncovering the molecular programs that govern mesodermal cell fates has the
potential to provide genetic sensors for compound screening, and to reveal developmental
pathways amenable for therapeutic intervention.
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Sagittal section through a transgenic zebrafish embryo that expressed oncogenic Ras in the
developing notochord. This genetic manipulation results in hyperproliferative notochord cells that
recapitulate human chordoma as the first animal model for this rare tumor.

