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Potential of human iPS cell-derived intestinal epithelial cells as a tool for pharmacokinetic assessment
The efficient development of safe, orally administered drugs requires accurate prediction of
pharmacokinetics in the patient’ s intestine at the preclinical stage. However, the current in vitro
intestinal pharmacokinetic assay systems have several drawbacks, including species differences
and low (or no) expression of drug-metabolizing enzymes and transporters. Therefore, it is
expected that intestinal epithelial cells generated from human iPS cells (human iPS cell-derived
intestinal epithelial cells) will be used to evaluate the pharmacokinetics of drugs in the human
intestinal tract. There are two main methods for generating human iPS cell-derived intestinal
epithelial cells: those involving three-dimensional culture (intestinal organoids) and those involving
consistent two-dimensional culture. In this review, we discuss the pharmacokinetic applications of
human iPS cell-derived intestinal epithelial cells generated by each method.
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2014. lwao et al.
Drug Metab Pharmacokinet

Total 26 days

2 days

1 day

4 days

Basal Medium

RPMI 1640

RPMI 1640

DMEM/F12

Supplements
/Method

0.5% FBS, 2mM GlutaMAX
100 units/mL P, 100 ug/mL S
100 ng/mL activin A

2% FBS, 2mM GlutaMAX
100 units/mL P, 100 ug/mL S
100 ng/mL activin A

2% FBS, 2mM GlutaMAX
250 ng/mL FGF2

2015. Ozawa et al.
Sci Rep

Total 34 days 4 days 15 days 15 days
. L-Wnt3A-expressing cell-conditioned . L-Wnt3A-expressing cell-conditioned
Basal Medium DMEM-High Glucose
RPMI1640 8 DMEM-High Glucose

Supplements
/Method

0.2~0.5% FBS, 4mM L-GIn
1xB-27
100ng/mL activin A

10% KSR, 2mM L-GIn, P, S
1% NEAA, 100 uM BME
5 uM BIO, 10 uM DAPT

10% KSR, 2 mM L-GIn, P, S
1% NEAA, 100 uM BME
5 uM BIO, 10 uM DAPT
10 uM SB431542, 250 ng/mL EGF

Drug Metab Dispos

2016. Kodama et al.
Drug Metab Dispos

2017. Kabeya et al.
Biochem Biophys Res Commun

Total 8-15 days 4 days 4-11 days
Basal Medium 4500 mg/L glucose DMEM DMEM

2015. Ogaki et al. L-GIn, P, S 2000 mg/mL glucose

Sci Rep Supplements 2% B-27, NEAA, BME 10% KSR, L-GIn, P, S
/Method 0.8% DMSO NEAA, BME

6.25 ng/mL activin A 5 uM BIO, 10 uM DAPT
Total 26 days 2 days 1 day 4 days
2015. lwao et al. Basal Medium RPMI 1640 RPMI 1640 DMEM/F12

Supplements
/Method

0.5% FBS, 2 mM GlutaMAX
100 units/mL P, 100 ug/mL S
100 ng/mL activin A

2% FBS, 2 mM GlutaMAX
100 units/mL P, 100 ug/mL S
100 ng/mL activin A

2% FBS, 2 mM GlutaMAX
250 ng/mL FGF2

2016. Negoro et al.
Biochem Biophys Res Commun

Total 30 days 4 days 4 days 12 days
L-Wnt-3A- i II- iti
Basal Medium nt-3 exp::s’\sﬂllr;g(szg conditioned intestinal differentiation medium”* intestinal differentiation medium”*

Supplements
/Method

0.2% FBS, 1 X GlutaMAX
1X B-27
100 ng/mL activin A

(A; DMEM-High Glucose containing
10% KSR, 1 X GlutaMAX, P, S
1% NEAA, 100 uM BME)

5 uM BIO, 10 uM DAPT

1 uM BIO, 2.5 uM DAPT

2016. Kodama et al.
Drug Metab Pharmacokinet

Total 26 days

2 days

1 day

4 days

Basal Medium

RPMI 1640

RPMI 1640

DMEM/F12

Supplements
/Method

0.5% FBS, 2 mM GlutaMAX
100 units/mL P, 100 mg/mL S
100 ng/mL activin A

2% FBS, 2 mM GlutaMAX
100 units/mL P, 100 mg/mL S
100 ng/mL activin A

2% FBS, 2 mM GlutaMAX
250 ng/mL FGF2

2018. Kabeya et al.
Drug Metab Dispos

Total 26 days

2 days

1 day

4 days

Basal Medium

RPMI 1640

RPMI 1640

DMEM/F12

Supplements
/Method

0.5% FBS, 2 mM GlutaMAX
100 units/mL P, 100 ug/mL S
100 ng/mL activin A

2% FBS, 2 mM GlutaMAX
100 units/mL P, 100 ug/mL S
100 ng/mL activin A

2% FBS, 2 mM GlutaMAX
250 ng/mL FGF2

2018. Negoro et al.
Stem Cell Reports

Total 28 days 4 days 4 days 20 days

) L-Wnt-3A-expressing cell-conditioned i i . L s L-WRN cell-conditioned
Basal Medium ntestinal differentiation medium

'” RPMI1640 fniestinal difierentiat '“ intestinal differentiation medium®

(B; DMEM-High Glucose containing

2019. Takayama et al.
Cell Mol Gastroenterol Hepatol

Supplements 0.2% FBS, 1X GlutaMAX, 1Xx B-27 10% KSR, 1 X GlutaMAX, P, S 10 uM SB202190, 1 uM DEX
/Method 100 ng/mL activin A 1% NEAA) 50 ng/mL EGF, 20 ng/mL IGF-1
20 nM LY2090314
Total 34 days 4 days (At day 2) 4 days
Basal Medium RPMI1640 intestinal differentiation medium*

1X GlutaMAX, P, S

2020. Kawai et al.
Mol Ther Methods Clin Dev

I T d 3000 VPs/cell of Ad-FOXA2
S”/‘;\’;;::Sts 1x B27 ransduce 3for s EO‘;‘:S ° 5 uM BIO, 10 uM DAPT
100 ng/mL activin A :
Total 27 days 1 day 2 days 4 days
Basal Medium RPMI 1640 RPMI 1640 intestinal differentiation medium®

Supplements
/Method

1X GlutaMAX, P, S, 1 X B-27
1 uM CHIR99021
100 ng/mL activin A

1X GlutaMAX, P, S, 1 X B-27
100 ng/mL activin A

20 nM LY2090314

TWICERIZ X B e b iPSHRHREE LR MO RED ) b ER b D% —FEFK L L7z, Supplements NOKFUIISLFHFIZE 5§ 5 EE MR T %

N

(W&5E © P : penicillin, S ; streptomycin, B-27 : B-27 Supplement Minus Vitamin A, N-2 ; N-2 Supplement, FGF : fibroblast growth factor, NEAA :
MEM Non-Essential Amino Acids Solution, EGF ; epidermal growth factor, BME ; f-mercaptoethanol, BIO ; 6-bromoindirubin-30-oxime, DAPT ;
N-[(3 ,5-difluorophenyl) acetyl]l-L-alanyl-2-phenyl-1, 1-dimethylethyl ester-glycine, KSR : KnockOut Serum Replacement, DEX : dexamethasone,
IGF-1 : insulin-like growth factor 1, FOXAZ2 : forkhead box A2, CDX2 ; caudal-related homeobox transcription factor 2)
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(At day 7) 19 days
DMEM/F12
2% FBS, 2mM L-GIn
10 uM Y-27632 for 1 hr 100 units/mL P, 100 ug/mL S Ref. 32
! 2% B-27, 1% N-2, 1% NEAA
Passaged on Matrigel-coated 24-well plates 20 ng/mL EGF
(10 uM Y-27632 during the initial 24 h)
Ref. 44
Ref. 43
(At day 7) 7 days 12 days
DMEM/F12 DMEM/F12
2% FBS, 2 mM L-GIn, 100 units/mL P 0, f
10 uM Y-27632 for 1 hr ' ' 2% FBS, 2 mM L-GIn, 100 units/mL P Ref. 33, 35, 36
u ! 100 ug/mL S, 2% B-27, 1% N-2, 1% NEAA 100 pg/mL S, 2% B-27, 1% N-2, 1% NEAA
. 20 ng/mL EGF 20 ng/mL EGF, 20 uM PD98059
Passaged on Matrigel-coated 24-well plates (10 UM Y-27632 during the initial 24 h) 5 uM 5-aza-2’ -deoxycytidine, 0.5 uM A-83-01
5 days (At day 25) 5 days
L-Wnt-3A- ing cell-conditi
in?ets?in;x:i)i:fe:z:tgiaclincnigg:E::led intestinal differentiation medium*
Ref. 38
0.1 uM BIO, 1 uM DAPT o : ) >
(| h thin M | / 2 /mL EGF
2 M SBA31542, 250 ng/mL EGF Overlaid with thin Matrigel (50 mg/cm®) 50 ng/mL EGI
(At day 7) 19 days
DMEM/F12
2% FBS, 2 mM L-GIn, 100 units/mL P
10 uM Y-27632 for 1 hr 100 mg/mL S, 2% B-27, 1% N-2, 1% NEAA Ref. 34
| 20 ng/mL EGF
Passaged on Matrigel-coated 24-well plates MEKi, DNMTi, TGF-bi
(10 uM Y-27632 during the initial 24 h)
(At day 7) 7 days 12 days
DMEM/F12 DMEM/F12
2% FBS, 2 mM L-GIn, 100 units/mL P 2% FBS, 2 mM L-GIn, 100 units/mL P
10 uM Y-27632 for 1 hr 100 pg/mL S, 2% B-27, 1% N-2, 1% NEAA 100 ug/mL S, 2% B-27, 1% N-2, 1% NEAA Ref. 37
i '20 ng/mLYEGF ’ 20 ng/mL EGF, 20 uM PD98059
P Matrigel- 24-well pl 5 uM 5-aza-2’ -deoxycytidine, 0.5 uM A-83-01
assaged on Matrigel-coated 24-well plates (10 UM Y-27632 during the initial 24 h) 1 mM 8-Br-cAMP, 500 mM IBMX
Ref. 39
(At day 8) 11 days 15 days
. . . . SA Wnt-3A-conditioned
intestinal differentiation medium intestinal differentiation medium”
Ref. 40
Transduced 3000 VPs/cell of Ad-CDX2 0.1 uM BIO, 1 uM DAPT
for 1.5 hours 1 MM BIO, 25 uM DAPT 250 ng/mL EGF, 10 1M SB431542
20 days
L-WRN cell-conditioned
intestinal differentiation medium®
Ref. 41
3 nM LY2090314 ©
10 uM SB202190, 1 uM DEX
50 ng/mL EGF, 20 ng/mL IGF-1
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