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	Homeostasis and regeneration of the adult liver are mediated by self-duplication of mature hepatocytes. However, chronic liver injury impairs this process and a small compartment of otherwise dormant liver progenitor cells (LPC) actively proliferates and generates transit amplifying cells (oval cells). Ex vivo and transplantation studies reported the capacity of those transit amplifying cells to differentiate into hepatocytes. The aim of the present study is to evaluate the participation of LPC in liver regeneration in vivo. 
To follow the fate of LPC, we performed lineage tracing experiments with osteopontin (OPN)-iCreERT2;Rosa26RYFP mice. Tamoxifen was injected at weaning to induce Cre recombination and permanent expression of YFP in OPN expressing cells, and choline-deficient ethionine-supplemented (CDE) diet was administered to induce liver injury and expansion of transit amplifying cells. Livers were examined after 3 weeks of CDE, or after 2 weeks of reversal to a standard rodent chow (recovery).
In normal adult liver, bile duct cells and LPC express CK19, SOX-9 and OPN. After tamoxifen injection, ~35% of bile duct cells and isolated CK19+/SOX9+ LPC, but no hepatocyte or non-parenchymal cells, expressed YFP. 
As previously shown, CDE diet induced liver injury with expansion of CK19+/SOX9+/OPN+ transit amplifying cells from LPC. In tamoxifen-injected CDE-treated mice, 65% of transit amplifying cells expressed YFP as well as 1.25% of hepatocytes, thereby demonstrating their LPC origin. The YFP-positive hepatocytes were found in parenchymal zone 1 close to infiltrating cords of migrating transit amplifying cells. Two weeks after interruption of the CDE diet, the livers recovered from injury: while the number of transit amplifying cells decreased dramatically, the number of YFP+HNF4a+ hepatocytes increased to 2.45%. Those YFP+ hepatocytes mainly located in zone 1/2, along topography reminiscent of that of expanding transit amplifying cells. They were free of the laminin sheet on which transit amplifying cells lie, expressed carbamoylphosphate synthetase like hepatocytes of zone 1/2 but not glutamine synthetase which is restricted to zone 3 hepatocytes, and developed biliary canaliculi (CEACAM1+) with adjacent cells. 
Our data provide the first direct proof that transit amplifying cells terminally differentiate into mature, polarized and functional hepatocytes in a model of liver injury. 


