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patocytes generated from human induced plurlnotem snem
(hiPSCs) are for
and cell therapy. However, the in vitro directed differentiation
of human pluripotent stem cells into mature hepatocytes remains
challenging. Little attention has so far been paid to variations
among hiPSC lines in terms of their hepatic differentiation. In
the current study, we devel i an impi i hepatic diff. i
tion protocol and compared 28 hiPSC lines originated from various
somatic cells and derived using retroviruses, Sendai viruses, or
episomal plasmids. This comparison indicated that the origins,
but not the derivation methods, may be a major determinant of
in hepatic diff fation. The hIPSC clones derived from
peripheral blood cells i by sk d good diffi i
effidency, whereas many hiPSC :Iones from adult dermal fibro-
blasts sh d poor diffi H when we pared
hiPSCs from peripheral blood and dermal fibroblasts from the
same individuals, we found that variations in hepatic differentia-
tion were largely attributable to donor differences, rather than to
the types of the original cells. These data underscore the impor-
tance of donor differences when comparing the differentiation
propensities of hiPSC clones.
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uman induced pluripotent stem cells (hiPSCs) are generated
from somatic cells through the ectopic expression of defined
factors (1). HiPSCs are similar to human embryom'c stem cells
(hESCs) in terms of their infinite proliferation in vitro and plu-
npmenq. and the ability to differentiate into cells of all thlee
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mimic the authentic hepatocytes in terms of their global gene
expression patterns and functions.

To achieve robust hepatic differentiation from hES/iPSCs,
the quality of the stem cells used is at least as important as the
differentiation procedures. Variations among hESCs in their dif-
ferentiation propensity toward certain lineages have been repor-
ted (12, 13). This diversity may be attributable to the genetic
backgrounds of the donor cells, as well as to different culture
conditions. Variations among iPSCs may be even greater, because
their quality can also be affected by variations in the technology
used for iPSC generation, such as the types of original cells,
reprogramming factors used, and factor delivery methods (14, 15).
In particular, iPSCs may retain epigenetic memories of the donor
cells that skew their differentiation tendency toward the original
cell type (16-18). It remains to be determined which of these
factors play major roles in determining the propensity of hiPSCs
for hepatic differentiation.

In the current study, we developed a modified protocol that
efficiently and stably generated endodermal cells from hES/
iPSCs. We then examined the propensity for hepatic differenti-
ation of various hiPSC clones, including those from different
tissue origins from the same donors, as well as hESC clones. Our
data indicated that donor differences are an important deter-
minant of the propensity for hepatic differentiation.

Results

Variable Hepatic Differentiation Among hiPS/ESC Clones. To generate

hepatic differentiated cells from hiPS/ESCs, we used a previously

reported differentiation protocol designed for hESCs (3), with

minor modifications (Fig. 14). We investigated five “sibling” hiPSC
L b, £ il ucdaals by "] 1

skt



https://tk-opac.main.teikyo-u.ac.jp/?page_id=147

4) 7ILTFXEIAEONGE WV or RIRSNBEWEEIL., <FRAFNEEMBER>Z 7 U v D

g N
EXLIDI’IS The bridge to knowledge

Sy A7 " -z Donor-dependent wvariations in hepatic differentiation from human-induced pluripotent stem cells.

o i =i I Proacesdings of the Natiomal Academy of Sciences of the United States of America [00Z7-8424]
=E=: Kajivwara ,Masatoshi , fil
2012£F 1093 315 12538435
= L —— e SF A — R
FITFE

Highwrire Press Free © FJL-=7F = HF-EE =

= [2012 | =:[105 | =:[31 | massm:[12535] (@D

s R e o S =St — o B = e S i 0 A P -
PMC Free © JIL=F = FEBE=

= [2012 |=: (109 | =:[31 |sasem:[12538] @

PSS

CiMNii Books TREI=EZ (o) ﬁﬁ*?—.iﬁEOPACTFﬁﬁ%*ﬁi L i-g-

"Praceedings of the Matiomal Academy of Sciences of the Unite

s
EEExY¥

EH-Proceedinags of the National Academy of Sciences of the Unite ' %Rk ¥ .%ﬁg BleaenL o y— NEF|FHE | BE
L . ’ D ®OEIE O|6E
NIT VWebcat Plus T—EAE=rE=ESE @ e Teikyo University Library
BHirE=EEREA -4 - TFAEEE=ESE HBHA—L  EHER RS U AEFFrIAR O RETrIAR FEEFrAR BEFr/R
C iR = e #o—Eav L AREy-ca v aTes v D ueEE o wREE A English

A7 =524 cron o

HiR2ER R

YO SEEENIEREREUTDEDTT.

(FENDBBE, REENTOEHE | | R R
BEQUE b UBBEINAL L =

Jy 7L, FMleRERY 5, ERTA o AR
BRI ITEIC Obfi\%ﬂ%w P e o | RN Y EHTETH, HFICL-T

roceedings of the Natig

\% /YO WEIRL
’7 \ \
/ MES 1 ML(ER) : PROCEEDINGS OF THE i}:‘ﬁ 75 fd\ \,\ (- t 75 % % o
» ISSN: 00278424 N © — = s = :}j
E . - _ . - X CODEN : PNASAS =%
= Proceedings of the National Academy of Sciences of the United States of s 2012 ’/Z\ 3 F)-/”EX% =) 7& EE = 3 % o
America #: 109
5: 31
Vol. 82, no. 1 (Jan. 1985)-. -- National Academy of Sciences, 1885. N 1253843
i L B iR WREE &5 IS F - R )
bt HEEE 82-112 1985-2015

5) FIEA A WEEIL, BEAND <ILLEBMRE> 2 E.RJE, MENLOHRY FE (BR) ICEDZEATEET

-
=z
& HEA

v BRAPHELS

: . . : i OEIE O MR
%o Teikyo University Library | |

HE

EEER—L =E SR UM NEFFv /(A wEF v /)12 FHEF /A BEFr /(2

\ BRY-EX v L AREY-EX v [ sFas v D WEEE U #%REE A English
NEPF — 4341 (open URL) BEiERER
R FERES

U OnhaEEentERERIEUTODEDTT.

A (NIL) : E— e
fHAZE(NIT) : E—EZFtesE

RIETEAHETOLEREI2H4TT.

T —1EIR
BEEHSEDEES

ILLEEMEOE —BROER)
ILL &R (RMER)

U2 t58 : PubMed(PMID:22802632)

v )

Donor-dependent variations in hepatic differentiation from human-induced

X EEKRBIIERTT, EER+ZRHOEEZ BBV 1227,
X BXIWIZE ﬂiﬁﬁﬁy&—tfiﬁéEﬁnﬁﬁﬁﬁﬁwtiﬁo
i %T@ﬁ%u% LInNsHeld, BINEAZRITLETOTULELWICTIHGFI L,
X HEDOERYFHILX, <IWERBHKE>ZEENTI W, EABEHIZRATE F8A,
X OPACAZ A4~ ID: BEESorFHEES Pass: AR SHTOEERH
O A4 Y —EXR%ZHAET3IC1E. NEEZZAVLETT,




