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AUTOLOGOUS CELL REPLACEMENT 
THERAPY FOR DIABETIC PATIENTS BY 

LIVER TRANSDIFFERENTIATION

Trans differentiation is the direct reprogramming of adult cells into alternate 
cell types with different function. Liver to pancreas transdifferentiation (TD) 

induced by ectopic expression of pancreatic transcription factors (pTFs) was 
first described by our group both in vivo and in human liver cells in vitro. The 
keynote lecture will disclose our understanding of the mechanism of liver to 
pancreas TD and will describe this approach’s industrial implementation as an 
autologous cell replacement therapy for diabetic patients. Our data suggest 
that TD occurs in predisposed liver cells that display specific characteristics. 
Moreover, TD-propensity can be extended to most of the cells by epigenetic ma-
nipulations, hence, increasing the trans differentiation efficiency. Using primary 
cultures of liver derived from >20 human donors we have identified a sub-pop-
ulation of human liver cells that are persistently predisposed to undergo TD 
(5-15% of the cells). Upon ectopic pTFs expression, 70% of the predisposed 
liver cells produced and secreted the processed hormone in a glucose-regulat-
ed manner. Epigenetic analyses suggested that pancreatic genes’ chromatin 
is more transcrpition-permissive in TD-predisposed than in recalcitrant liver 
cells. TD-predisposed liver cells display a reduced level of DNA methylation 
which further decreases upon the induction of reprogramming. Using epigene-
tic modifiers, we could convert TD-resistant liver cells into TD-permissive cells. 
Moreover, in vitro culturing of the AIP cells in a 3D organoid manner, and their 
exposure to a suitable and relevant niche, increased the transdifferentiated liv-
er cells maturation insulin production. In summary, pancreatic TD is restricted 
to a specific cell population within the adult liver tissue, which harbors obligato-
ry signaling patterns and specifically permissive epigenome. The extension of 
TD-propensity to most of the cells in culture/tissue, is expected to dramatically 
increase this process efficiency bringing it closer to its therapeutic implemen-
tation, as an autologous cell replacement therapy for diabetic patients.
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