
Table S1. Genes used in the RT-qPCR analysis and their corresponding 

TaqMan gene expression assay IDs 
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Table S2. Gene set validated from a MEDLINE search 
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Figure S1. Morphological and functional characterization of hiPSC-Hep. (A) Representative light 

microscopy images of the cell morphology at different stages of maturation post thaw (day 0 to 7). (B) Albumin 

and urea secretion into the medium per number of cells as measured by ELISA at 24 and 48 h after day 9. Data 

are mean±s.d for three experimental determinations. 

B 

A 

Disease Models & Mechanisms: doi:10.1242/dmm.033530: Supplementary information

D
is

ea
se

 M
o

de
ls

 &
 M

ec
ha

ni
sm

s 
• 

S
up

pl
em

en
ta

ry
 in

fo
rm

at
io

n



0 2 4 7 9 1 2

0 . 0

0 . 5

1 . 0

1 . 5
F

o
ld

 C
h

a
n

g
e

0 2 4 7 9 1 2

0

2

4

6

8

1 0

F
o

ld
 C

h
a

n
g

e

0 2 4 7 9 1 2

0

5

1 0

1 5

F
o

ld
 C

h
a

n
g

e

0 2 4 7 9 1 2

0

5

1 0

1 5

2 0

2 5

F
o

ld
 C

h
a

n
g

e

0 2 4 7 9 1 2

0

1 0

2 0

3 0

4 0

F
o

ld
 C

h
a

n
g

e

0 2 4 7 9 1 2

0

2 0

4 0

6 0

8 0

F
o

ld
 C

h
a

n
g

e

0 2 4 7 9 1 2

0

2 0

4 0

6 0

8 0

1 0 0

F
o

ld
 C

h
a

n
g

e

0 2 4 7 9 1 2

0

2

4

6

8

F
o

ld
 C

h
a

n
g

e

Figure S2. Expression levels of genes associated with hepatic maturation. The reference genes were selected 

as endogenous control genes to assess the hiPSC-Hep (blue bars) hepatic maturation status in comparison with 

primary human hepatocytes (red bars). The x-axis represents the time (in days) in culture during hepatic 

maturation. The y-axis represents the fold change values from the RT-qPCR TaqMan analysis. Data are mean 

mean±s.d for two experimental determinations, each performed with triplicate replicates. 
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Figure S3. Time-dependent changes in gene expression for phase I, II and III metabolism genes. (A) The 

time course for cytochrome P450 enzymes in the hiPSC-Hep. (B-G) The reference genes were selected as 

endogenous control genes to hiPSC-Hep (blue bars) hepatic maturation status in comparison with primary human 

hepatocytes (red bars). The x-axis represents the time (in days) in culture during hepatic maturation. The y-axis 

represents the fold change values from the RT-qPCR TaqMan analysis. Data are mean mean±s.d for two 

experimental determinations, each performed with triplicate replicates. 
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Figure S4. Lipid accumulation for unique lots of iPSC-Hep. (A) Intracellular lipid accumulates in the presence 

of 25 µM oleic acid and 200µM palmitic acid alone (yellow bars) or in combination with 1µM Thapsigargin 

(green bars) over the time course compared to BSA-treated hiPSC-Hep (pink bar) and is maximal between 12 to 

36 h as determined by high-content analysis and shown in Fig 1 and described in Materials and Methods. (B) 

Treatments in (A) had no adverse effect on valid cell count. Data are mean±s.d for three experimental 

determinations, each determined from the average of three wells and seven fields per well. (C)  Different lots of 

the hiPSC-Hep donor line 1434 shows reproducible lipid accumulation change between BSA-treated hiPSC-Hep 

(pink bar) and hiPSC-Hep treated with 25 µM oleic acid, 200µM palmitic acid and 1µM Thapsigargin mix (green 

bars) across a 384w plate. Data are mean±s.d for 32 biological determinations, each determined from the average 

of three wells and three fields per well. **** P<0.0001. 
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Figure S5. Exposure to TUDCA reduces lipid accumulation. (A) Lipid-uptake by the hiPSC-Hep treated with 

palmitic acid (50-200 µM) and 25 µM oleic acid and 1µM Thapsigargin mix in the presence (red bars) or absence 

(green bars) of TUDCA was assessed by Bodipy 493/503 staining. (B) Nuclei were stained with Hoechst dye 

(blue) for valid cell count. Data are mean±s.d for two experimental determinations, each determined from the 

average of three wells and seven fields per well. *p ≤0.03, **p ≤ 0.009. 

A 

B 

*

*
*

BSA (45.8 µM) + 

OA (25 µM) + 

TG (1 µM) + + + 

PA ( µM) 100 200 

+ + 

+ 

+ + 

50 

+ 

TUDCA ( 500 µM) 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ + + + 

0

2 0 0 0 0 0

4 0 0 0 0 0

6 0 0 0 0 0

8 0 0 0 0 0

in
tr

a
c

e
ll

u
la

r
 T

A
G

a
c

c
u

m
u

la
ti

o
n

 (
A

U
)

Disease Models & Mechanisms: doi:10.1242/dmm.033530: Supplementary information

D
is

ea
se

 M
o

de
ls

 &
 M

ec
ha

ni
sm

s 
• 

S
up

pl
em

en
ta

ry
 in

fo
rm

at
io

n



Disease Models & Mechanisms: doi:10.1242/dmm.033530: Supplementary information

D
is

ea
se

 M
o

de
ls

 &
 M

ec
ha

ni
sm

s 
• 

S
up

pl
em

en
ta

ry
 in

fo
rm

at
io

n



Figure S6. Prediction of emergent biological relationships among genes and their pathways. Kyoto 

Encyclopedia of Genes and Genomes database (KEGG) map of the canonical protein processing in ER pathway 

by iPathwayGuide during induced-ER stress in hiPSC-Hep. Blue and red colors indicate low to high perturbation 

and each gene is highlighted in all locations it occurs in the diagram. The original Protein processing in ER 

pathway was obtained from the freely available Kegg Pathway Database 

(http://www.kegg.jp/kegg/pathway.html). 

Disease Models & Mechanisms: doi:10.1242/dmm.033530: Supplementary information

D
is

ea
se

 M
o

de
ls

 &
 M

ec
ha

ni
sm

s 
• 

S
up

pl
em

en
ta

ry
 in

fo
rm

at
io

n

http://www.kegg.jp/kegg/pathway.html


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Disease Models & Mechanisms: doi:10.1242/dmm.033530: Supplementary information

D
is

ea
se

 M
o

de
ls

 &
 M

ec
ha

ni
sm

s 
• 

S
up

pl
em

en
ta

ry
 in

fo
rm

at
io

n



Figure S7. KEGG map of the canonical Bile secretion pathway by iPathwayGuide after OCA-TG-FA treatment 

in hiPSC-Hep. Red and blue boxes are up- and down-regulated genes, respectively, in the data set of OCA-TG-

FA vs TG-FA-treated cells group and each gene is highlighted in all locations it occurs in the diagram. 
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