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INTRODUCTION

Functionally relevant human hepatocyte culture systems are critical for drug safety and efficacy screening, cell therapy, as well as the study of liver ® © _ ®
biology and diseases, including nonalcoholic fatty liver disease and nonalcoholic steatohepatitis. Conventional systems for liver studies present Albumin Secretion Total Bile Acid Production Urea Production -~ CYP3A4 Activity ® hES
challenges, including limited human relevance when using rodent models, rapid de-differentiation of primary human hepatocytes (PHHSs) in culture, ~ 20000, — 5 s -9 — £ 10000, = AniPs
and a lack of metabolic maturity in immortalized cell lines, such as HepG2 and Huh7 cells. To address these challenges, we have developed the 3 _ E, - I 1000 2 7000 B PHH
STEMdIff™ Hepatocyte Kit for the generation of a functionally relevant human pluripotent stem cell (hPSC)-derived hepatocyte model. This 3-stage S @ 15000 38 a0l 22 BL o
serum-free differentiation protocol supports efficient and reproducible generation of hepatocyte-like cells (HLCs) over 21 days, through the £ P -§§3 it '_,5§ "
patterning of human induced pluripotent (hiPS) or human embryonic (hES) stem cells to definitive endoderm (DE) cells, followed by specification £8 . ax | 23 s ES "E_
to hepatic progenitor (HP) cells and finally, maturation to hepatocyte-like cells (HLCs). HLCs exhibit characteristic hepatocyte morphology, protein 3+ so00] g= 5 2 & .
marker expression, and mature functionality, and both HP cells and HLCs can be used to establish hPSC-derived liver organoids using < ] A '—;ﬁ ' E ¥ Eo‘ ¢ A
HepatiCult™ Organoid Growth Medium (OGM). These organoids can be expanded long term, cryopreserved, and further matured using = nd ___ nd E N i 0 o * ol ne
HepatiCult™ Organoid Differentiation Medium (ODM). HLCs and hPSC-derived liver organoids differentiated in ODM also exhibit sensitivity to hPSC W HLC PHH e ke PHH i e e T hPsC. WP ML PHH
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known hepatotoxic compounds such as ketoconazole, troglitazone, and rifampicin, demonstrating the utility of the STEMdIiff™™ Hepatocyte Kit

workflow in liver modeling and drug screening applications. FIGURE 4. Hepatocyte-like cells exhibited mature hepatic functionality

Hepatic functionality was assessed in HPs and HLCs on day 10 and day 21, respectively. (A) Secreted albumin, (B) total bile acid, and (C) urea
were only detected in the HLC and PHH cell culture supernatant samples. Similarly, (D) baseline CYP3A4 activity, in the absence of inducers or
inhibitors, was only detected in the HLC and PHH cultures (n.d. = not detected; mean = SD; n = 2 - 15). Ordinary one-way ANOVA used for
statistical testing. ***p = 0.0007, **p = 0.0011, ns = not significant.
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On day 0, hPSCs maintained in mTeSR™1, mTeSR™ Plus, or TeSR™-AOF were dissociated into single-cell suspensions and seeded onto . : _— | " | ¥ HepG2 normalized to housekeeping gene, TBP. Relative to
Laminin-521-coated 24- or 96-well tissue culture plates. Cells were maintained in the appropriate TeSR™ medium supplemented with 10 uM 3 . ° i A PHH HLCs, fetal hepatocyte marker, AFP, was
Y-27632 for the first 24 hours. Differentiation was initiated on day 1 by performing a full-medium change using STEMdiff™ Definitive Endoderm E . § oo ; . ; significantly downregulated and mature hepatic
(DE) Medium 1, followed by three subsequent full-medium changes using STEMdiff™ DE Medium 2 on days 2, 3, and 4. On days 5, 6, 7, and 9, 8 2 g : T marker, ALB, was significantly upregulated in the
full-medium changes were performed using STEMdiff™ Hepatic Progenitor Medium. For the last 11 days of the differentiation, cells were cultured £ : i J - Wy 1 HLC-derived differentiated organoids (hODM)
in STEMdiff™ Hepatocyte Medium, with full-medium changes performed every 2 days. Cells were harvested on days 5, 10, or 21 for downstream | N I (mean + SD, n = 2). Ordinary one-way ANOVA used
DE, HP, or HLC analyses respectively. S U N s 1 e . - for statistical testing. ****p <0.0001, **p = 0.0035,
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(C) Similarly, HLC cultures at day 21 exhibited consistent and uniform . ez s N . e cmss (B) ketoconazole, (C) troglitazone, and (D) rifampicin
expression of mature hepatocyte marker, ALB (green), and epithelial demonstrating a dose-dependent effect on cel
tight junction marker, EPCAM (red). Instances of bi-nucleation (white s [I-° ; 5 —t 5 e viability, as well as increased sensitivity to these
arrowheads), another characteristic feature of hepatocytes, were also gl 2 ! 2 100- : known hepatotoxic compounds in the 2D HLC and/or
observed. £ £ § 3D ODM samples relative to PHHs and HepG2 cells.
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5 © 150000; (H9, H1) cell lines and then analyzed by flow cytometry at day 21 to Summary
< e assess expression _of mature hepatocyte proteins, ALB and A1AT.
0 < 1000007 Across all tested hiPS and hES cell lines, (A) 66 £ 8.1% of cells - STEMdiff'™ Hepatocyte Kit supports the efficient generation of hPSC-derived hepatocyte-like cells that exhibit mature hepatic phenotypes and
> ! 50000 expressed both markers, yielding (B) 1.65 x 10° cells per well of a functionality.
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* 24-well plate, on average (mean = SD, n = 2 - 9). * Hepatic progenitor- and hepatocyte-like cell-derived liver organoids, established using HepatiCult™ Organoid Growth Medium, are compatible
Py S S A P e with long-term expansion, cryopreservation, and further differentiation to increase hepatic maturity.
hiPS hES hiPS hES « Hepatocyte-like cells and differentiated hPSC-derived liver organoids can be used for hepatotoxicity testing.
Cell Line Cell Line

TOLL-FREE PHONE 1 800 667 0322 - PHONE 1604 877 0713 + INFO@STEMCELL.COM -« TECHSUPPORT@STEMCELL.COM FOR GLOBAL CONTACT DETAILS VISIT WWW.STEMCELL.COM
PRODUCTS ARE FOR RESEARCH USE ONLY AND NOT INTENDED FOR HUMAN OR ANIMAL DIAGNOSTIC OR THERAPEUTIC USES UNLESS OTHERWISE STATED. FOR ADDITIONAL INFORMATION ON QUALITY AT STEMCELL, REFER TO WWW.STEMCELL.COM/COMPLIANCE.

B STEMCELL

0O L O I E

bz



