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A number of years ago, we developed a cell transplantation system to follow the proliferation, lineage
fate and repopulation capacity of liver stem/progenitor cells, using a marker gene, dipeptidyl peptidase
IV (DPPIV). This cell transplantation system has also been used to identify stem cells in the fetal liver that
are bipotent, proliferate extensively for up to one year after their transplantation, differentiate into both
hepatocyte and bile duct cells, form completely new liver lobules and replace 25-30% of hepatic mass in
normal adult rats. With fetal liver stem/progenitor cells, liver replacement occurs by cell competition, a
mechanism originally described in Drosophila during embryonic wing development more than 30 years
ago. Current studies are focused on four major projects: 1) isolation and characterization of liver stem
cells, 2) repopulation of the liver by transplantation of fetal liver stem cells and identifying genes that
regulate this process by a mechanism of cell competition; 3) identifying genes that increase liver gene
replacement in aging rats by augmenting cell competition, and 4) treatment of chronic liver diseases by
ex vivo gene therapy, using stem cells and reengineered hepatocytes exhibiting augmented prolifera-
tive activity to more effectively repopulate the liver. In other studies, we have transplanted human cord
blood stem cells into NOD/Scid mice with conversion of some of these cells into hepatocytes. We are
also studying the ability of human and mouse embryonic stem (ES) cells to differentiate into hepatocytes
and repopulate the liver and are planning to study liver repopulation by transplanted iPS cells. The long-
range goal of these and other above studies is to identify methods to effectively repopulate the human
liver with engineered hepatic-derived cells.
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