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Figure 1. Highly Efficient Hepatocyte Differentiation from PHH-iPSCs Independent of Their
Differentiation Tendency.
(A) PHH-iPSCs were differentiated into the HLCs via the HBCs. On day 25 of differentiation, the
efficiency of hepatocyte differentiation was measured by estimating the percentage of ASGR1- or
ALB-positive cells using FACS analysis. (B) PHH-iPSCs were differentiated into the hepatic lineage,
and then PHH-iPS-HBCs were purified and maintained for 3 passages on human LN111. Thereafter,
expanded PHH-iPS-HBCs were differentiated into the HLCs. The efficiency of hepatic differentiation
from PHH-iPS-HBCs was measured by estimating the percentage of ASGR1- or ALB-positive cells
using FACS analysis. Data represent the mean = SD from three independent differentiations.
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Figure 2. The Drug Metabolism Capacity and Drug Responsiveness of PHH-iPS-HLCs Were Highly
Correlated with Those of Their Parental PHHs.

(A-D) CYP1A2 (A), 2C9 (B), and 3A4 (C) activity levels in PHH-iPS-HLCs and PHHs were measured by
LC-MS/MS analysis. The R-squared values are indicated in each figure. Data represent the mean =
SD from three independent experiments.
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Figure 3. The Inter-Individual Differences in CYP2D6 Metabolism Capacity and Drug
Responsiveness Induced by SNPs in CYP2D6 are Reproduced in the PHH-iPS-HLCs.

(A) SNPs (CYP2D6*3, *4, *5, *6, *7, *8, *16, and *21) in the CYP2D6 gene were analyzed. (B) The
CYP2D6 activity levels in PHH-iPS-HLCs and PHHs were measured by LC-MS/MS analysis. (C) The
detoxification of desipramine-dependent conversion to its conjugated form by the CYP2D6. (D) The
cell viability of PHH-WT, PHH-NUL, HLC-WT, and HLC-NUL was assessed after 24 hr exposure to
different concentrations of desipramine. (E) The cell viability of the PHH-WT and HLC-WT was
assessed after 24 hr exposure to 5 uM of desipramine in the presence or absence of 5 uM quinidine
(a CYP2D6 inhibitor). In Figures 4E, Student’s t test indicated that the cell viability in the “control”
was significantly higher than that in the “quinidine” group (P<0.01).



iPS

iIPS iIPS

iPS

iPS

iPS 2 iPS
IPS
KLF4, OCT3/4,
CGH SOX2, c-MYC 4
RT-PCR Transcriptome 10
Bisulfite
sequence [1lumina assay
IPS

SSEA-4,NANOG

2 11 1
22
380 D.

iPS

2003-002, 2005-003



iPS
SNP

iPS
iPS



Higuchi M., |Hepatic differentia [Akashi M. [Engineered [The Sprin |U.S.A.| 2014 | 147-158
Mizuguchi [tion of human em |Akagi T., [Cell Manip |ger publis
H. bryonic stem cells |Matsusaki |ulation for |hing
and induced plurip| M. Biomedical
otent stem cells by Application
two- and three-di
mensional culture
systems in vitro.
Nagamoto Y ., Efficient engraftment of Cdll in press
TakayamaK., Tashiro |human iPS cell-derived Transplantation
K., Tateno C., Sakurai |hepatocyte-like cellsin
F., TachibanaM., UPA/SCID mice by
KawabataK., IkedaK., |overexpression of FNK, a
Tanaka Y., Mizuguchi |Bcl-xL mutant gene.
H.
TakayamaK., Morisaki |Prediction of inter-individual |Proc Natl Acad 111 16772-7 2014
Y., Kuno S,, Nagamoto |differencesin hepatic Sci U SA.
Y., HaradaK., functions and drug
FurukawaN., Ohtaka |sensitivity by using human
M., NishimuraK., iPS-derived hepatocytes.
Imagawa K., Sakurai F.,
TachibanaM.,
Sumazaki R., Noguchi
E., Nakanishi M., Hirata
K., KawabataK.,
Mizuguchi H.
Kuno S., Sakurai F., Development of mice Drug Metab 29 296-304 2014
Shimizu K., Matsumura |exhibiting hepatic Pharmacokinet.
N., Kim S, Watanabe |microsomal activity of
H., Tashiro K., human CY P3A4 comparable
TachibanaM., Yokoi  |to that in human liver
T., Mizuguchi H. microsomes by intravenous
administration of an
adenovirus vector expressing
human CY P3A4.




