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Abstract. Induced pluripotent cells have been considered as one of the most recent and best cell sources for
the cell therapy. In this study, the differentiation potency of human iPS cells, cultured on scaffolds, which can
differentiate into definitive endodermal cells as precursor for hepatocytes, pancreatic and lung cells, was
studied. Embryoid bodies composed of pluripotent cells, were seeded on electrospinning nanofiber scaffold.
The cells were differentiated into definitive endoderm using IDE1. Expression of definitive endoderm
markers including Sox17, FoxA2 and GSC were confirmed by immunocytochemistry staining and gRT-PCR
analysis. In the present study, morphology and viability of cells were evaluated by utilizing a scanning
electron microscopy and MTT assay, respectively. The results demonstrated the positive effect of 3D cultures,
using suitable factors, on definitive endoderm differentiation.
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Fig. 1. Scanning electron micrograph. (A) The nanofibers of electrospun PCL scaffold. (B) Diameters of the
nanofibers. The diameters of random PCL mats with average diameter of about 200 nm (scale bar: 1um).
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Fig. 2. Scanning electron micrographs showing the morphology of plated/differentiated hiPSCs on PCL
scaffold 7 days after seeding. (A) hiPSCs on PCL scaffold with lower magnification (scale bar: 25um). (B)
hiPSCs on PCL scaffold with higher magnification (scale bar: 5um).
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Fig. 3. MTT assay. Formosan absorbance expressed as a measure of cell viability from the hiPSCs cultured on

nanofibrous scaffold for a five-day period (1, 3, 5 days), by day 5 of culturing, the cell viability of hiPSCs on
PCL scaffold was significantly enhanced relative to control groups (*p<0.05; n=3).
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Fig. 4. (A) Inverted microscope of morphology of undifferentiated embryoid body (EB). (B)
Immunocytochemistry performed for Sox17, FoxA2 and GSC as endoderm-specific proteins by differentiated
hiPSCs on nanofibrous scaffold after 7 days of culture for GSC (green) and Sox17 (green), FoxA2 (red)
respectively. Staining of nuclei was performed by DAPI (scale bar: 100um).
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Fig. 5. (A) Quantitative expression analysis of definitive endoderm derived from hiPSCs seeded onto Matrigel
coated PCL scaffold after 7 days. Results were collected from 3 independent experiments with 2 internal
replicates per experiment. Differences were statistically significant if p <0.05. (B) Decrease in expression of
non endodermal markers (Brachyoury, Sox7 and Sox1) and pluripotency related genes (Nanog and Oct4).
Statistical analysis was performed by one-way ANOVA analysis followed by unpaired Student’s Tukey and
p-values less than 0.05 were considered significant (n=3).
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Table 1. Primers which were used for gRT-PCR

Gene

Homao sapiens forkhead box A2 (FOXA2)

Sequence

F5'- GICTGAGGAGTCGGAGAGCC - ¥

R 5 - CACGGAGGAGTAGCCCTCG - ¥

F5' - GCTTCTCAACCAGCTGCACT-

Homo sapiens goosecoid homeobox (G5C)

R Y - CTGATGAGGACCGCTTCTGC - ¥

F 5 - CATGGTGTGGGCTAAGGACG - ¥

Homao sapiens SRY (sex determining region Y)-box 17 (SOX17)

R ¥ - AGCGCCTTCCACGACTTG -3

F 3 - TCATGGTTTGGGCCAAGGAC- ¥

Homo sapiens SRY (sex determining region Y}-box 7 (SOXT)

R - GCCTTCCACGACTTTCCCAG -

F 5 TIGGTTCAGCGATTGIGTTT- ¥

Homo sapiens SRY (sex determining region Y}-box 1 (SOX1)

R - TIGGTTCAGCGATTGTGTTT - ¥

F 5 ACAGGTACCCAACCCTGAGG- ¥

Homo sapiens T, brachyury hemolog (mouse) (T)

RY - TGGGGTACTGACTGGAGCTG- 3

s 9edgy da i ‘.L.S ‘u‘bg;li. o3l GA):}.UT
(Sui et al., 2013; Kopper &Benvenisty, Ll .

2012; Mfopou et al., 2010; Kim et al., 2008g;
Jiang et al., 2007; D'Amour et al., 2006;
el 55 2006 JLe 5> Wang et al., 2006)

5556 Sl eslinal L L opmadd (6l 251K s Amour
o Sl g sbdie sl 4 Gise Activin
sl bl G Lds 2kad (a):}-UT slad sl
Lsls pls ol Sl sladsbe o 1y Sl iy
Slslp Sllas 500 4 b .(D'Amour et al., 2006)
S 23T e 4 b5k plsl Bl Cer)s
bl ot s ol SL e gla Gladshe Sl iy
2013 Jl s ) desl towl 35 Oy
55 ng.frp sl 4 Brafman (Maruyama
(Maruyama et al., 2013; ol Cows an) opl

Brafman et al.,, 2013; Maehr et al., 20009;
Kroon et al., 2008; Baharvand et al., 2006;

s Calisee GL;A ole 5. Imamura et al., 2004)

S 3 Lty oS Ll (gl y L wikiga
5 Sl 8 S el (ol Slalas
GESS 55 S S8 ) eslizal Oyl glal e
Huetal.,) 8 o aub iy bdole & o lee s i cples
« hiPS sl Lo cadles ol 53 L (2013
JsSsn s 51 oslizal b 1) (alad p)35T (slad sl
PCL o)l 555 b 228 (i > IDEL
op A lobsl Ajaa J5 Sle L oeddesls 2y
Jols (alb 0 y05uT o et SL0OS 0L 5 a5
51 eslizel L 1, GSC 5 SOX17 FoxA2
23,5 LB ORT-PCR 05a5T plonit 5 gad sz 5 5o
cbdsle 4 hiPS lad s 5l Ol g saiasoles &
wZel IDEL jloslizal b YL o 1,187 L gabad o357
© soln ladle pl &) o elel Glals iy
5SS (659 s Dl bl oS ey 5T Slizie

CJ:}.'UT @ j-_"L“-". S ol oJ; Q,flr}) odal Cwd @
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cnl o3 (Hosoya et al., 2012) Lus alas o557
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(Ghasemi-Mobarakeh et al., 2009; Kim et al.,
St CAST (lagtn 03 S wal 3 (nl 5L .20083)
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sk lie Cad 5 (6 p i Olanll Ol 5 (s dys
(Chai & Wu, 2013; ol il 5151 8 ot
ke .Reed et al., 2009; Cho et al., 2006)
3.5 ol e SISt S ealizl b 515
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(Herrmann et al., 2013; Prabhakaran et ...

al., 2013; Orlova et al., 2013; Lee et al.,
2011; Gao et al., 2011; Kai et al.,, 2011;
Farzaneh et al., 2010; Chayosumrit et al.,
2009; Ghasemi-Mobarakeh et al., 2009; Xie
et al., 2009; Yim & Leong, 2005; Yoshimoto

3 ol s i et al., 2003; Li et al., 2002)
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