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HepaRG™ PXR and CAR 
Liver Knockout Cells

Figure 1. HepaRG CAR knockout cells demonstrate complete loss of CYP2B6 
induction after treatment with specific CYP inducers. 

Nuclear Receptor Knockout Cells
The activation of the nuclear receptors, AhR, CAR, and PXR, and 
corresponding induction of CYP1A2, CYP2B6, and CYP3A4 by 
drugs has the potential to cause adverse effects due to drug-drug 
interactions. Sigma has applied its exclusive Zinc Finger Nuclease 
(ZFN) technology to create a panel of novel genetically modified 
HepaRG cells targeting key nuclear receptors to be used in drug 
metabolism studies.

Sigma’s HepaRG CAR and PXR Knockout (KO) Cells were assayed for 
basal CYP450 activities and induction compared to HepaRG control 
cells. HepaRG CAR KO cells demonstrated similar basal CYP1A2, 
2C9, 2D6, and 3A4 activities compared to control cells, but exhibit 
lower basal CYP2B6 activities (data not shown). Likewise HepaRG 
PXR KO cells demonstrated similar basal CYP1A2, 2C9, 2D6, and 2B6 
activities compared to control cells, but exhibit lower basal CYP3A4 
activities (data not shown). CYP2B6 induction studies in CAR KO cells 
showed no significant induction after treatment with CITCO, a CAR-
specific 2B6 inducer, but showed significant induction of 2B6 after 
treatment with phenobarbital a compound know to induce CYP2B6 
through multiple pathways (see Figure 1). CYP3A4 induction studies 
in PXR KO cells showed no significant induction after treatment 
with rifampin, a PXR-specific 3A4 inducer, but showed significant 
induction in HepaRG control cells (see Figure 2). 

Figure 2. HepaRG PXR knockout cells demonstrate complete loss of CYP3A4 
induction after treatment with specific CYP inducers.
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HepaRG™ Drug Metabolism  
and CYP450 Induction 
HepaRG cells express a large panel of drug metabolism enzymes, 
including the cytochrome P450 enzymes CYP1A2, CYP2A6, CYP2B6, 
CYP2C8/9, CYP2C19, CYP2D6, CYP2E1, and CYP3A4. The nuclear 
receptors (e.g. AhR, PXR, and CAR) and hepatic factors (e.g. HNF4α) 
required for enzyme induction are also present in HepaRG cells. 
Treatment of HepaRG cells with prototypical inducers (e.g. rifampicin, 
omeprazole, and phenobarbital) induces both the expression and 
activities of CYPs as well as phase II enzymes and transporters (see 
Figure 3).
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Figure 3. Demonstration of robust CYP1A2, CYP2B6, and CYP3A4 induction in 
HepaRG control cells. 

To learn more about our ADME/Tox Knockout Cell Lines, visit 
sigma.com/admetox
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Methodology

Diff erentiated cells were replated in 24 well plates at 4 X 105 cells per well 
and cultured for 4 days. Prior to induction assay, cells were incubated 
over the weekend in pre-induction media, followed by daily treatments 
of 0.5 µM CITCO (CYP2B6), 50 µM rifampin (CYP3A4), 1 mM Phenobarbital 
(CYP2B6/3A4), or 50 µM omeprazole (CYP1A2) in serum-free induction 
media for 3 days. Following a wash with HBSS, cells were incubated with 
either 200 µM phenacetin (Cyp1A2), 100 µM bupropion (CYP2B6) or 50 
µM testosterone (CYP3A4) in unsupplemented Williams E for 2 h. Media 
was collected and transferred to acetonitrile for LC-MS/MS analysis. Cells 
were then washed with HBSS and cellular protein isolated by addition of 
200 µL RIPA buff er. Following centrifugation, protein concentrations were 
determined using the BCA protein assay.
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