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Functional, expandable 
human hepatocytes 
obtained by direct 
reprogramming

Two studies suggest functional, proliferative hepatocytes 
generated from human fibroblasts could be used for drug testing 
and regenerative medicine approaches. In one study, lentiviral 
expression of hepatocyte lineage–specific transcription factors and 
subsequent introduction of SV40 large T antigen reprogrammed 
human fetal and adult fibroblasts into proliferating human 
induced hepatocytes (HiHeps), which were able to store glycogen, 
triglycerides and lipids and express liver-specific, detoxifying 
cytochrome P450 (p450) enzymes. In a mouse model of liver 
failure, intrasplenic transplantation of HiHeps increased survival 
from four to more than nine weeks compared with no transplant. 
Next steps include investigating techniques that could allow 
fibroblast-to-hepatocyte conversion without lentiviral integration 
into the genome. 
In a second study using a different protocol, lentiviral expression 
of three hepatic fate conversion factors plus three hepatic 
maturation factors in combination with siRNAs against p53 and 
c-Myc (MYC) also converted human fibroblasts into HiHeps. 
The cells had activity levels for five major drug-metabolizing 
p450 enzymes and sensitivity to model hepatotoxins that were 
similar to what was seen with isolated human hepatocytes. In 
an immunodeficient mouse model of inducible liver injury, 
intrasplenically injected reprogrammed cells repopulated 30% 
of liver parenchyma and remained functional. Next steps could 
include additional comparisons of the drug-metabolizing activities 
of the reprogrammed cells with primary human hepatocytes.
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