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Project summary:

The liver is a major organ for metabolism that possesses a very complex architecture. It is organized in
hexagonal lobules mainly composed of hepatocytes arranged in cords. Besides,withineach cord, bile canaliculi
are formed between hepatocytes and constitute a network of micrometer-sized channels where hepatocytes
secrete the bile. Bile is then collected in bile duct thanks to connection with bile canaliculi at the periphery of
the lobule. This connection between the liver and the biliary tree, named canal of Hering, is enigmatic but
should be the source of liver progenitor cells. The study of the architecture of the Hering's canal remains a
challenge since it is expected to be positioned every ~10 pM along the bile duct. Our aim is to locate and
reconstruct in 3D the Hering's canal.

In the last years, we have developed the use of FIB-SEM, which is an electron microscope in which a sample is
cut slice by slice by gallium ions, and each new surface is imaged in series. It enabled us to reconstruct at
nanometerresolution specific ultrastructures within liver samples such as bile canaliculi. To be able to obtain
the first ultrastructural reconstruction of the Hering's canal, we now need to combine FIB-SEM with a method
of lower resolution to obtain, first, the overall structure of the liver lobule and, second, the high-resolution
information on the Hering's canal. To reach these goals, we want to couple X-ray tomography with FIB-SEM and
use our expertise in 3D image analysis to obtain the structure of the Hering’'s canal.

The obtained data will enable to confirm or not the presence of progenitor cells in the Hering's canal and will
provide the first information on the connection between bile canaliculi and bile duct.Moreover, this work will
provide a methodology for future multiscale ultrastructural studies.
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