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Supplementary Fig. 1. 

 

Supplementary Fig. 1. Effects of Sp1 and NF-Y on the mRNA level of human 

CYP3A in QSG-7701 and HepaRG cell lines. Real-time PCR for CYP3A4 and 

CYP3A5 expression normalized to GAPDH expression in NC, si-Sp1, and si-NF-YA 

cells (n=3). Statistical significance was assessed using two-way analysis of variance 

(ANOVA) followed by Dunnett’s multiple comparison tests. The results are shown as 

the means ± SD of at least three independent experiments and significance was 

defined as ***p < 0.001, **p < 0.01, or *p< 0.05.  
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 Supplementary Fig. 2  

 

Supplementary Fig. 2 Sp1 overexpression in human hepatocytes increased the 

mRNA expression levels of CYP3A4 and CYP3A5. Real-time PCR results for 

CYP3A4 and CYP3A5 expression normalized to GAPDH expression in HepG2 (A), 

Huh-7 (B), QGY-7703 (C), QSG-7701 (D) and HepaRG (E) cells (n=3). Statistical 

significance was assessed using Student’s t-test. The results are shown as the means ± 

SD of at least three independent experiments, and significance was defined as ***p < 

0.001, **p < 0.01, or *p< 0.05. 
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Supplementary Fig. 3 

 

Supplementary Fig. 3 Effects of Sp1 on the protein level of pCYP3A in porcine 

primary hepatocytes. (A) Western blotting was performed to confirm that the 

CYP3A4 and CYP3A5 antibodies could distinguish the human and porcine CYP3A 

proteins. CYP3A protein samples were purified from E.coli. (B) Effects of Sp1 on the 

protein level of pCYP3A in porcine primary hepatocytes. Expression in the knockdown 

cells was normalized to that in the NC cells (n=3) using the relative gray density. (C) 

Effects of Sp1 on the protein level of hCYP3A in HepG2 cells. Expression in the 

knockdown cells was normalized to that in the NC cells (n=3) using the relative gray 

density. Statistical significance was assessed using Student’s t-test for two groups (two-

tailed). The data are presented as the means ± SD of at least three independent 

experiments. In addition, significance was defined as ***p < 0.001, **p < 0.01, and *p 

< 0.05.   
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Supplementary Figure 4 

 
Supplementary Figure 4. Nucleotide variations in the cis-acting elements affected 

the contributions of these elements to the basal transcription level of CYP3A22. 

Replacement of the NF-Y and Sp1 binding site sequences in CYP3A22 with the 

corresponding sequences from CYP3A29/CYP3A46. In the bottom panel, each column 

represents the fold change in the luciferase activity of each mutated construct relative 

to that of Basic (the pGL3-Basic plasmid) (n=3). mut 29NF-Y represents the 

replacement of the NF-Y binding site sequence in CYP3A22 with the corresponding 

sequence from CYP3A29/CYP3A46, and mut 29Sp1 represents the replacement the Sp1 

binding site sequence in CYP3A22 with the corresponding sequence from 

CYP3A29/CYP3A46. Statistical significance was determined using one-way analysis of 

variance (ANOVA), followed by Dunnett’s multiple comparison tests. The data are 

presented as the means ± SD of at least three independent experiments and significance 

was defined as ***p < 0.001, **p < 0.01, and *p < 0.05. 
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Supplementary Fig. 5 
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Supplementary Fig. 5 Both NF-Y and Sp1 activate CYP3A5 and CYP3A4 

transcription by binding to the proximal CCAAT box and GC box in human 

hepatocytes. Mutation analysis of the proximal CYP3A5 (A-D) and CYP3A4 (E-H) 

promoters in QGY-7703 (A and E), Huh-7 (B and F), QSG-7701 (C and G) and 

HepaRG (D and H) cells. The top panels in A and E show the wild-type and mutated 

promoter sequences. The mutated region (underlined) destroyed the CCAAT box and 

GC box. The schematic maps on the left show the mutant constructs. The right panel 

shows the promoter activity relative to that of Basic (the pGL3-Basic plasmid) (n=3). 

mut-Sp1 represents the Sp1 binding site mutation, and mut-NF-Y represents the NF-Y 

binding site mutation. Statistical significance was determined using one-way analysis 
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of variance (ANOVA), followed by Dunnett’s multiple comparison tests. The data are 

presented as the means ± SD of at least three independent experiments and significance 

was defined as ***p < 0.001, **p < 0.01, and *p < 0.05. 
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Supplementary Fig. 6 

 

Supplementary Fig. 6 Coordinated regulation of human CYP3A4 and CYP3A5 by 

NF-Y and Sp1 in human hepatocytes. As described in Materials and Methods, a series 

of constructs with different distances between the binding sites of these two 

transcription factors based on either the proximal promoter sequence of CYP3A5 (A, C, 

E, and G) or that of CYP3A4 (B, D, F, and H) were generated and transfected into 

QGY-7703 (A and B), Huh-7 (C and D), QSG-7701 (E and F), and HepaRG (G and H) 

cells. The left panel shows the distance between the NF-Y and Sp1 binding sites before 

and after the changes. The right panel shows the fold changes in luciferase activity 

relative to that of Basic (the pGL-Basic vector) (n=3). Statistical significance was 

determined using one-way analysis of variance (ANOVA) followed by Bonferroni’s 

multiple comparison tests. The data are presented as the means ± SD of at least three 

independent experiments, and significance was defined as ***p < 0.001, **p < 0.01, 

and *p < 0.05. 

 


