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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).

95 3 ooliw! LIPS Gl Jobo (Sl owy
. B MTT
Tl bl s 295 el ey 5 e e Sdsbe s Ol o 5 5 dglie s MTT i,

S Sl 5w a5 55005 S o LS 3 Ghuaw 5 Gdngs i8S Ll b s hiPS


http://dx.doi.org/10.29252/nbr.1.1.8
https://dorl.net/dor/20.1001.1.24236330.1393.1.1.2.2
https://nbr.khu.ac.ir/article-1-2494-en.html

[ Downloaded from nbr.khu.ac.ir on 2024-04-11 ]

[ DOR: 20.1001.1.24236330.1393.1.1.2.2 ]

[ DOI: 10.29252/nbr.1.1.8]

14/v¢ Nova Biologica Reperta 1: 8-22 (2015) AYY ) als o ) pole 0 (pgi slaasil,

EIBRE VI PERWERNT [ WPV PSP JC 3P
plas! S ple i3l Jwb 5 ok bd sl I Jool>
2S5

S b b dghe opl ples 31w 59,V PCL 56 Cyls r edzieslsesS NIPS glad g 51 SEM Lol £5 Sas SO - IS8
scale) iy oS5 LIPS (ladsle -0 (scale bar: 25Um) .S LseS )5 LIPS gladshe -l sdman Ll 5 s (55l
(bar: 5pm

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 microscopic 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

Homo sapiens forkhead box A2 (FOXA2)

Sequence

F5 - GICTGAGGAGTCGGAGAGLC - ¥

R5 - CACGGAGGAGTAGCCCTCG -3

F5 - GCTTCTCAACCAGCTGCACT-3

Homo sapiens goosecoid homeobox (GSC)

R 5 - CTGATGAGGACCGLTTCTGC - ¥

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

F 5 - CATGGTGTGGGCTAAGGACG - ¥

R 5 - AGCGCCTTCCACGACTTG - ¥

F 5 - TCATGGTTTGGGCCAAGGAC. ¥

Homo sapiens SRY (sex determining region Y)-box 7 (S0X7)

R - GCCTTCCACGACTTTCCCAG - 3

F 5 TTGGTTCAGCGATTGIGTIT- ¥

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

R Y - TTGGTTCAGCGATTGIGTTT -¥'

F 5 - ACAGGTACCCAACCCTGAGG- ¥

Homo sapiens T, brachyury homolog {mouse) (T)

RS- TGGGGTACTGACTGGAGCTG 3]

(Sui et al., 2013; Kopper &Benvenisty, Ll .

2012; Mfopou et al., 2010; Kim et al., 2008a;
Jiang et al., 2007; D'Amour et al., 2006;
ol 53 Yoo Jle s Wang et al, 2006)
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Gdshe ol e Ll alB e 55T (clad e
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; (Maruyama et al., 2013 wml Cwws 4w opl

Brafman et al., 2013; Maehr et al., 2009;
Kroon et al., 2008; Baharvand et al., 2006;

sl (ks gl Ol 5 Imamura et al., 2004)
a3l Ol 3 slacs e s 4IPS gladsbe 1,5
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S
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