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Supplemental text 

Supplemental figure legends: 

Figure S1: A minor population of hepatocytes express FLAG-CAR1 and 

mutants therof in the cytoplasm. The photomicrographs depict the location of 

FLAG-tagged CAR1, and versions thereof, in control mouse primary 

hepatocytes. DAPI was used as a nuclear counterstain. Scale bar = 50 µm. 

These images accompany those of Figure 4. 

 

Figure S2: EGFR inhibition does not activate CAR1. Mouse primary 

hepatocytes were treated for 24 h with vehicle (0.1% (v/v) DMSO), okadaic acid 

(OA – 10 nM) or erlotinib (ERL – 10 µM) in the presence or absence of 2.5 mM 

PB. A) Whole-cell lysates were blotted for total Erk1/2 or pErk1/2 as markers of 

EGFR inhibition, using antibodies against total ERK1/2 and ERK1/2 

phosphorylated on Thr202 and Tyr204 (pErk1/2) from Cell Signalling. B) 

CYP2B6-driven LacZ activity was assayed. Two-way ANOVA with Tukey’s post-
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test confirmed that PB significantly increased reporter activity, and that this 

increase was diminished in the presence of either inhibitor (P < 0.0001 for effect 

of PB; P < 0.0001 for effect of both inhibitors). 
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Supplemental experimental procedures: 

Construction of recombinant adenoviruses  

Adenovirus’ expressing various isoforms of CAR were generated using the 

AdEasy XL Adenoviral Vector System (Agilent Technologies), according to the 

manufacturer’s instructions and as described briefly below. 

Isolation of open-reading frames (ORF) encoding for human CAR isoforms. The 

ORF for human CAR1 was generated from the reference cDNA by PCR using 

the following primers: 5’-GCGGATCCCATATGGCCAGTAGGGAAGATG-3’ and 

5’-CGGGATCCCTCGAGTCAGCTGCAGATCTCCTGGAGC-3’ and ligated into 

pCR-Blunt (Invitrogen). The ORFs encoding the CAR2 and CAR3 variants were 

generated by mutagenesis of the reference cDNA using the two-step PCR 

method of Herlitze and Koenen (1). For CAR2, the first step PCR primers were 

5’-

ATTGAAGATGGAGCCCGTGTATCTCCCACAGTGGGGTTCCAGGTAGAGTTT

T-3’ and 5’-CGGGATCCCTCGAGTCAGCTGCAGATCTCCTGGAGC-3’. The 

PCR product from this reaction was used as the reverse primer for a second 

reaction using the forward primer 5’-

GCGGATCCCATATGGCCAGTAGGGAAGATG-3’. For CAR3, the first step PCR 

primers were 5’-

CATGGCCCTCTTCTCTCCTGCTCCCTATCTTACAGACCGACCTGGAGTTACC

CAG-3’ and 5’-CGGGATCCCTCGAGTCAGCTGCAGATCTCCTGGAGC-3’.  The 

PCR product from this reaction was used as the reverse primer for a second 

reaction using the forward primer 5’-
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GCGGATCCCATATGGCCAGTAGGGAAGATG-3’. The final PCR reaction 

products were ligated into pCR-Blunt. Subsequently, to facilitate subsequent 

production of C-terminally-FLAG-tagged proteins, the STOP codon was removed 

from all ORFs by site-directed mutagenesis using the QuikChange II kit (Agilent 

Technologies) and the following pair of complementary primers: 5’-

CGGGATCCCTCGAGGCTGCAGATCTCCTGGAGC-3’ and 5’- 

GCTCCAGGAGATCTGCAGCCTCGAGGGATCCCG -3’, according to the 

manufacturer’s instructions. 

Generation of adenovirus expression constructs. The CAR ORF of interest 

(minus STOP codon) was restricted from the relevant pCR-Blunt vector using 

NotI and XhoI enzymes and ligated into similarly-digested pShuttle-IRES–hrGFP-

1 vector. All vectors were sequence-verified. To mutagenize amino acid Thr38 of 

CAR1 to an alanine (T38A) or an aspartic acid (T38D), the QuickChange II site-

directed mutagenesis kit (Agilent Technologies) was used with primers bearing 

appropriate mis-matches (T38A primer pair: 5’-

GGTTTCTTCAGGAGAGCAGTCAGCAAAAGCATTG-3’ and 5’-

CAATGCTTTTGCTGACTGCTCTCCTGAAGAAACC-3’; T38D primer pair: 5’-

GCAAGGGTTTCTTCAGGAGAGACGTCAGCAAAAGCATTGGTCC-3’ and 5’-

GGACCAATGCTTTTGCTGACGTCTCTCCTGAAGAAACCCTTGC-3’), 

according to the manufacturer’s instructions. After sequence-verification, all 

recombinant pShuttle vectors were linearised with PmeI and transformed into 

competent BJ5183-AD-1 E. coli cells for in vivo homologous recombination into 
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pAdEasy-1. Positive recombinant AdEasy-1 clones were selected based on size 

and confirmed by PacI digestion.  

Production of viral particles. The recombinant pAdEasy-1 vectors were 

transfected into AD-293 cells for virus packaging and amplification. AD-293 cells 

were routinely maintained in DMEM medium supplemented with 10% (v/v) fetal 

bovine serum. Cells were initially transfected with using lipofectAMINE 2000 

(Invitrogen). Two weeks later, cells and medium were harvested and the cells 

were lysed by freeze-thawing three times (dry-ice-ethanol bath – 370C water 

bath). After centrifugation in a bench-top centrifuge (1000 x g, 10 min, room 

temperature), the supernatant was collected and considered the primary viral 

stock. This primary stock was subsequently amplified by three successive rounds 

of infection of AD-293 cells.  

Purification and titration of viral particles. Finally, the recombinant adenoviral 

particles were purified from the final AD-293 cell lysate by discontinuous density 

gradient centrifugation (300,000 x g, 3 h, 40C) in a T1250 rotor (Sorvall) through 

15%:25%:40%:54% of iodixanol (Axis-Shield). The clear, sharp band at the 

25%/40% interface was harvested and considered as purified virus. The purified 

viruses were titrated by an enzyme-linked immunoassay (AdEasy Viral Titre kit – 

Agilent Technologies), as described by the manufacturer. The titre obtained was 

in the range of 1010 to 1011 IFU/ml. An empty pAdEasy-1-containing virus was 

also generated as control. The recombinant adenovirus express CAR protein 

fused with three contiguous copies of the FLAG epitope at their C-terminal. 

Chromatin immuno-precipitation (ChIP) 
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Tissue pulverization. 100 mg of frozen liver tissue were transferred to a TT05M 

XT tissue tube in dry ice (truChIPTM Tissue Chromatin Shearing Kit protocol 

Covaris), and pulverized into small pieces (around 1mm3) using the setting of 5 of 

a CryoPrep pulverizer (Covaris) at sub-cryogenic conditions.   

Tissue fixation and lysis. Tissue fixation procedure was adapted from EZ-ChIPtm 

Chromatin Immunoprecipitation Kit manual (Catalog #17-371 Millipore). Briefly, 

tissue was transferred into a 2 ml microcentifuge tube on ice ad washed twice in 

ice cold PBS. After 10 minutes, the supernatant was discarded and replaced with 

1 ml of room–temperature 1% formaldehyde (F8775-25ML Sigma) in PBS 

solution. The sample was fixed at room-temperature under gentle agitation for 10 

minutes. Cross-link reaction was stopped by adding 110 µl of 10X glycine 

followed by 5 minutes incubation at room temperature. The sample was spun for 

5 min at 2000 rpm in a pre-cooled (4 °C) benchtop centrifuge, then three washes 

in ice cold PBS were performed. After the final wash, 1 ml of room-temperature 

lysis buffer supplemented with 1X EDTA-free Protease Inhibitor Cocktail 

(cOmpleteTM 04693159001 Roche) and 1 mM phenylmethane sulfonyl fluoride 

(93482 SIGMA). After 10 min on ice the sample was snap–frozen on liquid 

nitrogen and the put back on ice. The sample was homogenized using a MagNA 

Lyser instrument (Roche) using 2 pulses of 10 sec at 6000 rpm.   

Chromatin sonication. Sonication was performed in a E210 Covaris ultrasonicator 

in a 130 µl microTube with AFATM fiber (520045 Covaris) using the truChIPTM 

Tissue Chromatin Shearing Kit manual guidelines (Covaris). 6 to 10 cycles were 
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performed using the following settings: Intensity 5, Duty Cycle 10%, Cycles per 

Burst 200, treatment Time 60 s.  

Immunoprecipitation. Immunoprecipitation was adapted from EZ-ChIPtm 

Chromatin Immunoprecipitation Kit manual (Catalog #17-371 Millipore). Briefly, 2 

µg of mouse chromatin in ChIP dilution buffer was pre-cleared using 50 µl of 

ProteinG DynabeadsR (10003D ThermoFisher). Pre-cleared chromatin was then 

immunoprecipitated overnight at 4 °C using 50 µl of Protein G Dynabeads 

complexed with 5 µg of monoclonal Anti-FLAGR M2 antibody (F3165 Sigma). The 

day after, chromatin-antibody-Dynabeads complexes were washed sequentially 

in low salt immune complex wash buffer, high salt immune complex wash buffer, 

LiCl immune complex wash buffer and in TE Buffer (twice). De-cross link and 

elution were performed in DNA LoBind tubes (0030108051 Eppendorf) using 120 

µl of elution buffer (20 mM Tris-HCl pH7.5, 5 mM EDTA, 50 mM NaCl, 1% SDS, 

50 µg/ml proteinase K) for 2 h at 68 °C , 1300 rpm on an Eppendorf 

Thermomixer. The eluted material was purified over a MinElute PCR column 

(28004 Qiagen). 

 

Generation of CYP2B6-LacZ reporter mouse 

Construction. A lacZ reporter gene construct was cloned onto the translational 

start ATG on exon 1 of human cytochrome P450, family 2, subfamily B, 

polypeptide 6 (CYP2B6) in a bacterial artificial chromosome carrying the human 

CYP2B6 gene locus (BAC RP11_203N14 from ImaGenes GmbH, Berlin, 

Germany) by red/ET recombineering (2). The lacZ reporter gene was followed by 
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a synthetic intron, a polyadenylation motif and an frt flanked neomycin 

expression cassette, allowing for selection in bacteria and mouse ES cells by 

G418. 

 

ES clones carrying transgenic insertions of the CYP2B6-lacZ BAC were 

expanded, injected into BALBc-blastocysts and transferred into foster mothers as 

described previously (3). Highly chimeric pups were bred with a flipase deleter 

strain (Taconic, Cologne, Germany) carrying a transgene that expresses flipase 

in the germ line in order to delete the neomycin expression cassette and to 

generate CYP2B6-LacZ mice.  

 

Genotyping. Mice carrying the transgenic insertion of the CYP2B6-lacZ BAC 

were identified by a 671 bp PCR fragment with the primer pair 5’-

CACACATAAGCACCCCCAG-3’ and 5’-GAAAGGGGGATGTGCTGC-3’ 

amplified from the region of lacZ insertion into the BAC.  

 

In situ �-galactosidase staining 

A piece of liver was incubated in paraformaldehyde (1%, 4 h, 4oC)) and 

transferred to 30% sucrose (in PBS) overnight at 4oC and then embedded in 

Shandon M-1 Embedding Matrix (Thermo Fisher Scientific). Cryosectioning was 

performed using a Bright Microsystems cryostat (chamber and sample 

temperatures = -30oC). Samples were allowed to equilibrate to the temperature 

of the cryostat for 1 h prior to sectioning. Sections (15µM) were cut and placed 
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on polylysine-coated microscope slides (VWR International). For the detection of 

b-galactosidase (�-Gal) activity by means of LacZ staining, sections were 

preincubated in a humidified chamber, washed twice with LacZ wash (2 mM 

MgCl2, 0.01% sodium deoxycholate, 0.02% Nonidet-P40 in PBS), covered with 

LacZ stain (5-bromo-4-chloro-3-indolyl-�-Dgalactopyranoside, 25mg/ml in 

dimethylformamide, 5 mM potassium ferrocyanide, 5mM potassium ferricyanide-

containing LacZ Wash), and placed in a humidified chamber at 37oC overnight. 

Slides were then washed in PBS, counterstained with Nuclear Fast Red, washed 

twice with distilled water, and dehydrated in 70% ethanol followed by 95% 

ethanol. Coverslips were applied using a water-based mounting gel and images 

were captured using a Zeiss light microscope and AxioVision software (Zeiss). 

 

Preparation of protein extracts and immunoblotting 

Whole-cell extracts or microsomes were prepared from snap-frozen mouse liver 

tissue or primary hepatocytes, as described previously (4). Protein 

concentrations were determined using the Biorad Protein Assay Reagent (Bio-

Rad). For Western blot analysis, 10 �g of protein was separated by SDS 

polyacrylamide gel electrophoresis, transferred to nitrocellulose membranes, and 

probed with antibodies, as previously described (5). 
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