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Fig. 1Effect of BAP treatment on the mRNA expression of liver efflux 

transporters and on the PK profile of 7OH MTX  

Effect of BAP treatment on liver efflux transporter gene expression (A), protein expression of 

Mrp2/3/4(B and C) and plasma concentrations of 7OH MTX (after direct 7OH MTX administration) 

(D). (A-C) Male C57BL/6 mice were dosed with BAP (12.5 mg/kg, i.p.) or vehicle (PEG400) daily 

for 3 days. The mice were then sacrificed, and liver samples were collected and processed as 

described in the Materials and Methods. Gene and protein expression were normalized to the 

endogenous control GAPDH. (D) Male C57BL/6 mice were i.p. administered BAP (12.5 mg/kg) or 

vehicle (PEG400) for three consecutive days. The mice were then i.v. administered 7OH MTX (10 

mg/kg), and blood and tissue samples were collected and analyzed as described in the Materials and 

Methods. The data are representative of two independent experiments, and each point indicates the 
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mean ± S.D. (n=5 for A C and D; n=4 for B) The raw data were log-transformed and the significant 

difference analysis was done on the transformed data. Differences between two groups were 

analyzed using Student’s t-test (*p<0.05, **p<0.01, ***p<0.001).  

 

 

Fig. 2Effect of LEF treatment on mRNA expression of PPAR α 

downstream probe genes 

Effect of LEF treatment on ACOX1 and CPT1 gene expression. 

Male C57BL/6 mice were i.p. administered LEF (40 mg/kg, i.p.) or vehicle (PEG400) for three 

consecutive days. The mice were then sacrificed, and liver samples were collected and processed 

as described in the Materials and Methods. Gene expression was normalized against the 

endogenous control GAPDH. The data are representative of three independent experiments, and 

each point indicates the mean ± S.D. (n=5) The raw data were log-transformed and the significant 

difference analysis was done on the transformed data. Differences between two groups were 

analyzed using Student’s t-test (*p<0.05, **p<0.01, ***p<0.001). 
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Fig. 3Effect of LEF treatment on liver reactive oxygen species (ROS) 

content and bile acid components of the plasma and liver. 

Effect of LEF treatment on liver ROS content (A) and AST and ALT levels (B). Effect of LEF 

treatment on major bile acid components in the liver (C) and plasma (D). Male C57BL/6 mice were 

i.p. administered LEF (40 mg/kg, i.p.) or vehicle (PEG400) for three consecutive days, and the mice 

were then sacrificed. Liver samples were collected and processed as described in the Materials and 

Methods. The data are representative of three independent experiments and each point indicates the 

mean ± S.D. (n=5) The raw data were log-transformed and the significant difference analysis was 

done on the transformed data. Differences between two groups were analyzed using Student’s t-test 

(*p<0.05, **p<0.01, ***p<0.001). 
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Effect of LEF and TER treatment on protein change in human 

hepatocytes.(Proteomics data) 

Human hepatocytes were incubated with LEF(10umol) or TER (the main metabolite of 

LEF)(10umol) for 48h.Then,the cell were collected and The detailed methods of the proteomic 

analysis were described above. 

(Gene symbol) Protein name 
Ratio 

(LEF/Con) 
p-Value 

Ratio 

(TER/Con) 
p-Value  

Metabolism of xenobiotics by cytochrome P450 

 

(CYP3A5) Cytochrome P450 3A5 1.5 0.002 1.3 0.001 

(CYP2C8) Cytochrome P450 2C8 1.8 0.002 1.5 0.007 

Bile metabolism 

(Abcb11) ATP-binding cassette, 

sub-family B, member 11 
2 0.014 1.5 0.03 

(Abcb1) Multidrug resistance 

protein 1 
0.5 < 0.001 - - 

(CYP8B1) Cytochrome P450 8B1 1.8 < 0.001 1.2 0.007 

Fatty acid metabolism 

(ALDH2) Aldehyde 

dehydrogenase 

Family 2 

1.6 0.001 1.0 0.066 

(APOB) Apolipoprotein B - - 1.5 0.011 

(ECHS1) enoyl CoA hydratase, 

short chain, 1 
    

(EHHADH) enoyl-CoA, 

hydratase/3-hydroxyacyl CoA 

dehydrogenase 

1.8 < 0.001 1.4 < 0.001 

(CYP4A11) Cytochrome P450 

4A11   
  1.5  < 0.001 1.2 < 0.001 

Cell adhesion junction, tight junction and actin cytoskeleton  

(ACTN1) actinin, α 1 0.5 < 0.001 0.67 0.001 

 

(ACTN4) actinin, α 4 0.4 < 0.001 0.67 < 0.001 

(LPP) LIM domain containing 

preferred translocation partner in 

lipoma 

0.5 0.001 - - 

(VIL1) villin 1 0.5 < 0.001 - - 

(PARVA) parvin, α 0.56 0.01 - - 

(CTNNB1) catenin, beta 1 0.67 0.001 - - 
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Supplementary Methods 
 

Quantitative proteomic analysis 

LC-MS/MS Analysis 

LC-MS/MS was performed as previously described with some modifications (Chen et al., 2017; Liu 

et al., 2016). Peptides (2 μg) were analyzed on a Velos Pro-Orbitrap Elite mass spectrometer 

(Thermo Fisher Scientific, Bremen, Germany). The sample was loaded on a 75 μm ×150 mm fused 

silica precolumn packed in-house with 3μm ReproSil-Pur C18 beads (120 Å; Dr.MaischGmbH, 

Ammerbuch, Germany) using an Easy nano-UPLC1000 (Thermo Fisher Scientific, Bremen, 

Germany), operating at a flow rate of 300 nL/min. Mobile phase A consisted of 0.1%formic acid 

and mobile phase B consisted of 0.1% formic acid in acetonitrile. The mass spectrometer was 

operated in data-dependent mode with each full MS scan, followed by MS/MS for the 15 most 

intense ions with the following parameters: ≥ +2 precursor ion charge, 2 Da precursor ion isolation 

window, and 35% normalized HCD collision energy. The dynamic exclusion was 30 s. A full MS 

scan was collected for peptides from 350 to 1800 m/z on the Orbitrap analyzer at a resolution of 

60000 (at m/z=200), and the subsequent MS/MS analyses were performed in the same analyzer at 

a resolution of 15000 (at m/z=200).  

Data Analysis 

The MS data were analyzed using the software MaxQuant(Cox and Mann, 2008) 

(http://maxquant.org/, version 1.5.1.0). Carbamidomethyl (C) was set as a fixed modification, while 

oxidation (M, +15.99492 Da) was set as a variable modification. Proteins were identified by 

searching MS and MS/MS data of peptides against a decoy mouse proteome sequence (Mus 

musculus C57BL/6; UP000000589; Uniprot proteome database). Trypsin/P was selected as the 

digestive enzyme with two potential missed cleavages. The false discovery rate (FDR) for peptides 

and protein groups was rigorously controlled to be <1%. FDR was calculated by the number of hits 

from the reverse database divided by the number of forward hits(Cox et al., 2011). Label-free 

quantification was carried out in MaxQuant using intensity determination and a normalization 

algorithm. The “LFQ intensity” of each protein in different samples was calculated as the best 
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estimate, satisfying all of the pairwise peptide comparisons, and this LFQ intensity was almost on 

the same scale of the summed-up peptide intensities (Cox et al., 2014). 

95% confidence interval calculation  

The raw data is first logarithmic and then averaged:𝑋 ̅(Test Group) and �̅� (Control Group). 

After determining the homogeneity of the variance by F-test, the 95% confidence interval of 

�̅� − �̅� is calculated using the following formula. 

[(�̅� − �̅�) − 𝑡𝛼

2

(𝑛1 + 𝑛2 − 2)𝑆𝑤√
1

𝑛1
+

1

𝑛2
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2
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+

1
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 ] 

In this formula，n1 and n2 represent the number of samples of Test and Control Group, 

respectively.  

𝑆𝑤
2 =

(𝑛1 − 1)𝑆1
2 + (𝑛2 − 1)𝑆2

2

𝑛1 + 𝑛2 − 2
 

 

S1 and S2 represent the SD value of Test and Control Group, respectively. The confidence 

interval is power-function transformed, and finally the 95% confidence interval of fold change 

of Test group is obtained. 
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