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Supplemental Figure 1. PCR Genotyping for PXR-/- and CAR-/-. PCR reactions using primers that flank the 

ZFN target site for PXR (A) and CAR (B) genes were resolved by agarose gels. Reactions corresponding to the 

WT, het (+/-) and hom (-/-) for the knock-out of PXR and CAR genes are listed above each gel. Sizes in base 

pairs (bp) of the WT (119bp, PXR; 101bp, CAR) and mutant alleles (99bp, PXR; 91bp, CAR) are listed on the 

right of each gel with DNA ladders sizes listed on the left.   



 

 

Supplemental Figure 2. Deletions in PXR-/- and CAR-/- rats. A. PXR and CAR protein sequence and structure 

at the deletion sites. Zinc finger motifs 1 and 2 in the DNA binding domain are highly conserved across species 

and between CAR and PXR. Each motif contains four cysteines (in red) that bind a Zinc ion. Arrows indicate 

the beginning of deletions in the knockout alleles, respectively. B. Coding sequences around the ZFN target 

sites in PXR and CAR genes. In wild type sequences (PXR+/+ and CAR+/+), ZFN recognition sites are 

highlighted. In the knockout sequences (PXR-/- and CAR-/-), ZFN recognition sites that are left from the 

deletions are highlighted. Predicted premature stop codons (asterisks) introduced by frameshift. 

 



 

 

 

 

 



Supplemental Figure 3. PXR and CAR mRNA Sequences from WT and PXR-/- and CAR-/- rats. A. cDNAs were 

generated via RT-PCR using specific oligonucleotides for the rat PXR and CAR cDNAs from liver RNA isolated 

from WT, PXR-/- and CAR-/- rats. The cDNAs were resolved by 2% E-gels (ThermoFisher, USA). B. cDNAs 

were cloned and sequenced with plasmid specific primers and WT and KO results aligned together using 

ContigExpress within Vector NTI Advance (Version 11.5.2; ThermoFisher, USA). Four representative sequences 

from WT and PXR-/- (B) and WT and CAR-/- (C) were aligned. Forty-eight individual sequencing results from 

each were used for the alignment. Forty-seven of the CAR-/- sequences were full length cDNA and one truncated, 

all that contained the deletion. Thirty-eight of the PXR-/- sequences were full length cDNA and six truncated, all 

that contained the deletion and four without readable sequence. All forty-eight WT sequences were in fact WT 

(ie. not deleted sequence). Dashed lines represents the respective deleted sequences for PXR-/- (B) and CAR-/- (C) 

cDNAs and the bottom sequence in each alignment is the rat cDNA sequence from NCBI for each gene. 

  



  

 

 

Supplemental Figure 4. Validation of anti-PXR antibody. (A) The amino acid sequence of the recombinant 

protein used for raising a PXR antibody. Rat PXR specific sequence is underlined. Arrow indicated the start of 

the deletion in PXR knockout rats.  (B) Western blot analysis using the PXR antibody. Recombinant rat PXR 

(rPXR) is recognized and recombinant human PXR (hPXR) protein is not. 



 

Supplemental Figure 5.  Male and Female Rat Weights Compared to Charles River Laboratories Weight Data. 

Our weight curves from Figure 2 superimposed on weight curves available for Sprague Dawley rats at Charles 

River Laboratories webpage (http://www.criver.com/products-services/basic-research/find-a-model/cd-igs-rat). 

As stated on CRL’s graphs, the shaded areas represent mean weight +/- 2 standard deviations. 



Supplemental Figure 6. Fold Change in Cyp1a2 and Drug Transporter Genes in Untreated and Treated Rats. 

Expression levels for Cyp1a2 and drug transporters Abcb1a, Abcb4, Abcc1, Abcc2, Abcc3 in vehicle (left 

cluster), PCN (middle cluster) and TCPOBOP (right cluster) treated rats that were normalized to WT vehicle 

treated rats to calculate fold changes. Fold change calculated by dividing each 2-∆ CT replicate (biologic) by the 

average WT vehicle 2-∆ CT. Error bars are calculated standard deviation between the biological replicates. Dashed 

line represent normalized WT vehicle average value of 1. A second dash line of a value of 2 added to represent 

the range of no significant change in gene expression. 
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Supplemental Table 3. Gene expression in Vehicle Treated Rats 
Compared to WT 
  P450 Gene  PXR-/-  CAR

-/-
 PXR

-/-
/CAR

-/-
  

Cyp2b2 9.61* 0.11 7.15* 

 (+/- 2.86) (+/- 0.05) (+/- 2.66) 

Cyp3a23/3a1 4.54* 1.22 6.15* 

 (+/- 0.44) (+/- 0.15) (+/- 3.02) 

Cyp3a18 3.89* 1.07 5.43* 

 (+/- 0.06) (+/- 0.09) (+/- 2.84) 

Cyp3a2 3.59* 0.69  14.58* 

 (+/- 0.23) (+/- 0.06) (+/- 13.95) 

Cyp3a9 0.61 3.60* 7.35* 

 (+/- 0.18) (+/- 1.29) (+/- 6.73) 

Slco1a2 1.04 1.12 0.87 

 (+/-0.41) (+/- 0.49) (+/- 0.36) 

Slco1a1 1.28 1.74 0.92 

 (+/- 0.55) (+/- 0.50) (+/- 0.29) 

Slc10a1 1.45 1.22 0.89 

 (+/- 0.58) (+/- 0.53) (+/- 0.36) 

Ugt2b1 4.57* 0.49 4.14* 

 (+/- 1.39) (+/- 0.14) (+/- 1.73) 

Ugt1a6 0.66 0.85 0.52 

 (+/- 0.26) (+/- 0.37) (+/- 0.21) 

Sult2a2 1.48 1.07 2.01 

 (+/- 0.41) (+/- 0.30) (+/- 0.84) 

Ephx1 1.97 1.97 1.53 

 (+/- 0.78) (+/- 0.86) (+/- 0.62) 

Gstm4 1.19 1.09 0.91 

 (+/- 0.47) (+/- 0.48) (+/- 0.37) 

Values are relative to vehicle treated wild type rats, +/- standard deviation. 
Data was analyzed by one-way ANOVA followed by Tukey’s multiple 
comparison test. * = significantly different from WT (p<0.05, Tukey’s) 
 
 

 
 

 


