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In order to develop an iPSC-derived liver model/liver fibrosis model, we tried to establish an
efficient and convenient method for inducing the liver progenitor cells (LPCs). iPSCs were
expanded in feeder-free culture condition, and hepatic differentiation of iPCSc was induced using
the three-step protocol. Then, to evaluate the efficiency of the LPCs induction in this feeder-free
culture condition, we analyzed the expression of LPC specific marker, Carboxypeptidase M (CPM),
by flow cytometry analysis. Although we had previously shown that 20-40% of specified hepatic
cells were CPM* in the feeder-dependent culture condition, flow cytometry analysis revealed that
80% of specified hepatic cells were CPM* LPCs. Therefore, we developed a highly efficient and

reliable induction system for iPSC-derived CPM+* LLPCs in feeder-free culture condition.



Then, we evaluated the differentiation potential of CPM* LPCs on laminin or collagen-I coated
dishes or collagen-I gel. After expansion of CPM* LPCs, they were then differentiated into
hepatocytes by co-culturing with iPSC-derived liver sinusoidal endothelial cells (LSECs) and
hepatic stellate cells (HSCs) at high cell density. The levels of hepatic gene expression such as
CYP3A4, CYP1A2, CYP2C19, G6PC, CPS1, TAT and PCK1 in hepatocytes cultured on collagen-
I gel were much higher than those cultured on laminin or collagen-I coated dishes. In addition,
RNA-seq analysis revealed that expression of 60 hepatic metabolic enzyme genes was

dramatically increased in this co-culture model.

We tested the effect of WNT activator, CHIR99021, on hepatic functions to develop a 1IPSC-derived
liver model with various hepatic functions. Primary human hepatocytes were cultured in the
presence or absence of CHIR99021. We analyzed the zone-1 and zone-3 specific marker genes
after three days of culture. The results showed that zone-3 specific marker genes such as CYP1A2
and CYP3A4 were increased in the presence of CHIR99021. Because we have previously shown
that iPSC-derived LSECs and HSCs expressed numerous WNT family genes, co-culture of CPM+*
LPCs with iPSC-derived HSCs and LSECs may be an effective way to generate more mature liver

model.
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