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are represented as means ± S.D. (n = 4). Differences relative to the control group were 

analyzed for statistical significance using two-tailed Student’s t-test: **P < 0.01. (B): 

Induction of CYP3A4 mRNA expression in iPS cell-derived intestinal organoids: 40 µM 

rifampicin or 1 µM 1α,25-dihydroxyvitamin D3 (VD3) was added in the last 72 hours. 

Total RNA was extracted, and mRNAs were analyzed using SYBR Green real-time PCR. 

Data are represented as means ± S.D. (n = 3). mRNA expression levels were normalized 

relative to the mRNA level of HPRT. Gene expression levels are represented relative to 

the level in the control group, which was set to 1. Statistical significance of the differences 

compared with the control group was analyzed using two-tailed Dunnett’s test: *P < 0.05, 

**P < 0.01. (C): Induction of metabolic activity of CYP3A4 in iPS cell-derived intestinal 

organoids: 40 µM rifampicin or 1 µM VD3 was added in the final 72 hours. Data are 

represented as means ± S.D. (n = 4). The activity is represented relative to the level in the 

control group, which was set to 1. Differences relative to the control group were analyzed 

for statistical significance using two-tailed Dunnett’s test: *P < 0.05, **P < 0.01. 
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Tables 

Table 1. Primers used for real-time PCR analysis. 

Gene name Sense (5'→3') Antisense (5'→3') Product length (bp)  

ABCB1/MDR1 CCCATCATTGCAATAGCAGG TGTTCAAACTTCTGCTCCTGA 158 

ABCC2/MRP2 ACAGAGGCTGGCAACC ACCATTACCTTGTCCATCA 227 

ABCC3/MRP3 GTCCGCAGAATGGACTTGAT TCACCACTTGGGGATCATTT 120 

ABCG2/BCRP AGATGGGTTTCCAAGCGTTCAT CCAGTCCCAGTACGACTGTGACA 91 

CDX2 ACCTGTGCGAGTGGATGC TCCTTTGCTCTGCGGTTCT 232 

Chromogranin A TCCGACACACTTTCCAAGCC TTCTGCTGATGTGCCCTCTC 164 

CYP2C19 GAACACCAAGAATCGATGGACA TCAGCAGGAGAAGGAGAGCATA 196 

CYP2C9 GACATGAACAACCCTCAGGACTTT TGCTTGTCGTCTCTGTCCCA 145 

CYP2D6 CCTACGCTTCCAAAAGGCTTTT AGAGAACAGGTCAGCCACCACT 178 

CYP3A4 CTGTGTGTTTCCAAGAGAAGTTAC TGCATCAATTTCCTCCTGCAG 298 

HPRT CTTTGCTTTCCTTGGTCAGG TCAAGGGCATATCCTACAACA 148 

Lgr5 TGCTCTTCACCAACTGCATC CTCAGGCTCACCAGATCCTC 193 

Lysozyme TCAATAGCCGCTACTGGTGT AATGCCTTGTGGATCACGGA 143 

MUC2 AGAAGGCACCGTATATGACGAC CAGCGTTACAGACACACTGCTC  137 

PXR AGGATGGCAGTGTCTGGAAC AGGGAGATCTGGTCCTCGAT 174 

SLC10A2/ASBT ATGCAGAACACGCAGCTATG GCTCCGTTCCATTTTCTTTG 205 

SLC15A1/PEPT1 CACCTCCTTGAAGAAGATGGCA GGGAAGACTGGAAGAGTTTTATCG 105 

This article has not been copyedited and formatted. The final version may differ from this version.
DMD Fast Forward. Published on April 3, 2018 as DOI: 10.1124/dmd.118.080374

 at A
SPE

T
 Journals on A

ugust 15, 2018
dm

d.aspetjournals.org
D

ow
nloaded from

 

http://dmd.aspetjournals.org/


DMD # 80374 

36 
 

SLC16A1/MCT1 TCATGTATGGTGGAGGTCCTAAC ACCTCCAATGACTCCAATACAGA 161 

SLC22A1/OCT1 TAATGGACCACATCGCTCAA AGCCCTGATAGAGCACAGA 190 

SLC51A/OSTA GCCCTACAGCCCCTCCATC TGAGGAGGTGGCAATTCA 109 

SLCO1A2/OATP1A2 TGCATTCGTTAACATGATCTCC CCTATGTGGGCAGCTTGTTT 183 

SLCO2B1/OATP2B1 CTTCATCTCGGAGCCATACC GCTTGAGCAGTTGCCATTG 130 

VDR CTCTTCAGACATGATGGACTCG GGATGCTGTAACTGACCAGG 140 

Villin  AGCCAGATCACTGCTGAGGT TGGACAGGTGTTCCTCCTTC 169 
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Table 2. Primary and secondary antibodies. 

Antibody name Source   Catalog number 
Biological 
source   

Dilution 

α-Smooth muscle actin Abcam ab5694 Rabbit 1:200 

ABCB1/MDR1 GeneTex GTX23364 Mouse 1:50 

ABCG2/BCRP Abcam ab3380 Mouse 1:100 

Chromogranin A IMMUNOSTAR 20085 Rabbit 1:500 

CDX2 BioGenex MU392A-UC Mouse 1:100 

E-Cadherin 
BD 
Transduction 
Laboratories™ 

610181 Mouse 1:100 

Ki67 eBioscience 14-5699 Mouse 1:100 

LGR5 ABGENT AP2745d Rabbit 1:100 

Lysozyme BioGenex AR024-5R Rabbit ― 

MUC2 Santa Cruz sc-15334 Rabbit 1:200 

Occludin 
Thermo Fisher 
Scientific  

71-1500 Rabbit 1:100 

OLFM4 Abcam ab85046 Rabbit 1:100 

SLC15A1/PEPT1 Santa Cruz sc-20654 Rabbit 1:100 

Villin Santa Cruz sc58897 Mouse 1:100 

Vimentin Abcam ab8069 Mouse 1:200 

Alexa Fluor® 488 donkey 
anti-Rabbit IgG (H＆L) 

Thermo Fisher 
Scientific  

A-21206 Rabbit 1:200 

Alexa Fluor® 488 goat 
anti-Mouse IgG (H＆L) 

Thermo Fisher 
Scientific  

A-11001  Mouse 1:200 

Alexa Fluor® 568 goat 
anti-Mouse IgG (H＆L) 

Thermo Fisher 
Scientific  

A-11004  Mouse 1:200 
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Figures 

Figure 1.  
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Figure 2.  
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Figure 3.  
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Figure 4.  
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Figure 5.  
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Figure 6.  
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