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As the heart undergoes major remodeling during its development, its complex mechanical and
resulting physiological properties change. The early embryonic heart is valve-less and made of
three layers: the myocardium, the muscle cell layer generating force; the cardiac jelly, an
extracellular matrix present only in the embryonic heart; and the endocardium, a single cell
layer which underlines the cardiac jelly and encloses blood flow. A complete picture of the
interplay and the mechanics of these cardiac constituents is still lacking as the dynamic and
molecular regulation of heart development can only be studied in the live, beating embryonic
heart.
With its peripheral heart location and translucency during early development, the zebrafish
Danio rerio has become an important cardiac research model and is ideal for imaging studies.
However, resolving moving objects, such as in vivo beating hearts, is technically
challenging. Our lab has developed state-of-the-art light sheet (or selective plane
illumination microscopy, SPIM) [1] instruments and protocols tailored to live zebrafish
imaging [2]. Recently, we have imaged and reconstructed beating zebrafish hearts in
vivo in 3D across time with a dedicated instrument and post-acquisition synchronization of
movie stacks [3].
Here we present our findings on how the early heart pumps blood in the absence of valves.
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