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Supplemental data 

 

Supplemental Fig. 1. CH625 is a substrate-competitive inhibitor of CYP4X1. Enzyme kinetics 

analysis of CYP4X1 inhibition by CH625. Activity assays Enzyme kinetics assay were performed with 

varying concentrations of anandamide (AEA). Double-reciprocal plots of initial velocities 

(Lineweaver–Burk plots) showing competitive inhibition by CH625 toward AEA as a substrate. Vmax (B) 

and Km (C) values for CYP4X1 under varying concentrations of CH625. Each value represents the 

mean ± S.E.M. of five independent triplicate experiments. 
*
P < 0.05, 

**
P < 0.01 vs. control. 

 

 

Supplemental Fig. 2. CH625 (20 mg/kg) plus temozolomide (TMZ) dual therapy significantly 

decreased Ki67 and Bcl-xL expression but increased caspase-3 expression. (A and B) In the C6 

glioma orthotopic model, the percentage of Ki67-positive cells (A), caspase-3 and Bcl-xL expression (B) 
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in the tumor tissues from the rats (n = 10) gavaged with CH625 (20 mg/kg), temozolomide (TMZ, 20 

mg/kg), CH625 (20 mg/kg) plus TMZ (20 mg/kg) or vehicle was measured. (C and D) In another 

experiment, rat C6 glioma cells (5 × 10
6
) were injected subcutaneously into the right flank of Wistar 

rats. When tumors reached a size of about 100 mm
3
, the rats (n = 8) received CH625 (20 mg/kg), TMZ 

(20 mg/kg), CH625 (20 mg/kg) plus TMZ (20 mg/kg) or vehicle by intraperitoneal injection once daily 

for a week. Representative immunohistochemical staining for Ki67 in the tumor tissues was performed 

(C). Caspase-3 and Bcl-xL expression in the tumor tissues were determined by Western blot (D). The 

values are presented as the mean ± S.E.M., 
*
P < 0.05, 

**
P < 0.01 vs. control, 

#
P < 0.05, 

##
P < 0.01 vs. 

TMZ (20 mg/kg)-treated group. 

 

 

Supplemental Fig. 3. CH625 induces tumor vessel normalization in mouse GL261 glioma. (A-D) 

Mouse GL261 glioma cells (2 × 10
6
) were injected subcutaneously into the right flank of C57BL/6 

mice. When palpable tumors formed approximately 0.5 cm in diameter, the mice (n = 10) received 

CH625 (25 and 50 mg/kg) or vehicle were intraperitoneally injected once daily for a week. Double 

staining for CD31 (green) and α-smooth muscle actin (α-SMA, red) in the tumor tissues from the 

groups treated with CH625 (25 and 50 mg/kg) or vehicle. Scale bars, 50 μm (A). Tumor perfusion at 

day 6 was measured using a laser Doppler analyzer. Scale bars, 2 mm (B). The quantitative analysis 

showed the relative levels of tumor perfusion (C). After sacrificing the mice at day 8, hypoxia induced 

factor (HIF)-1α in tumor tissues was determined by Western blot (D). (E) In the GL261 glioma 

orthotopic model, the survival time of the mice (n = 10) gavaged with CH625 (50 mg/kg), 
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temozolomide (TMZ, 20 mg/kg), CH625 (50 mg/kg) plus TMZ (20 mg/kg) or vehicle was measured, 

and TMZ uptake into tumor tissues was determined at day 6 by high performance liquid 

chromatography (HPLC). (F) In another experiment, mouse GL261 glioma cells (2 × 10
6
) were 

injected subcutaneously into the right flank of C57BL/6 mice. When palpable tumors formed 

approximately 0.5 cm in diameter, the mice (n = 10) received CH625 (50 mg/kg), TMZ (20 mg/kg), 

CH625 (50 mg/kg) plus TMZ (20 mg/kg) or vehicle were intraperitoneally injected once daily for a 

week. Tumor weight was measured, and TMZ uptake into tumor tissues was determined by HPLC. The 

values are presented as the mean ± S.E.M., 
*
P < 0.05, 

**
P < 0.01 vs. control, 

#
P < 0.05, 

##
P < 0.01 vs. 

TMZ (20 mg/kg)-treated group. 

 

 

Supplemental Fig. 4. The effects of CH625 on the in vitro proliferation of glioma cells and 

macrophages. Mouse bone marrow-derived macrophages (BMDMs) and human peripheral blood 

mononuclear cells (PBMCs) were stimulated with tumor supernatants containing IL-4/IL-13 (20 ng/ml) 

for 12 hours. Glioma cells (C6 and GL261) and the M2-polarized BMDMs and PBMCs were treated 

with different concentrations of CH625 for 12 hours, and cell proliferation was measured by 3-(4, 

5-dimethylthiazol-2yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium (MTS) assay 

(A and B). Cell proliferation was measured by 5-bromo-2’-deoxyuridine (BrdU) incorporation assay (C 

and D). Each value represents the mean ± S.E.M. of five independent triplicate experiments. 
*
P < 0.05, 

**
P < 0.01 vs. control. 
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Supplemental Fig. 5. Inhibition of CYP4X1 by CH625 reprograms M2-polarized mouse bone 

marrow-derived macrophages (BMDMs). Parental and CYP4X1
high

 BMDMs stimulated with tumor 

supernatants containing IL-4/IL-13 (20 ng/ml) for 12 hours, and then treated with CH625 (10 and 20 

μM) or vehicle for 12 hours, following by treatment with or without 14, 15-EET-EA (1 μM) for another 

12 hours. Immunostaining analysis of CD86 (red) and CD206 (green) in BMDMs from the above 

treated groups was shown.
 
Scale bars, 20 μm (A and B). 14, 15-EET-EA, VEGF and TGF-β in culture 

supernatants was determined by LC-MS/MS or ELISA (C and D). T cells were stimulated with 2 μg/ml 

plate-bound anti-CD3 and anti-CD28 antibodies for 24 hours, and incubated with the conditional 

medium from CH625 (10 and 20 μM)-treated BMDMs for the indicated time. CD8
+
 T cells 

proliferation was measured by carboxyfluorescein succinimidyl ester (CFSE) dilution (E and F). Each 

value represents the mean ± S.E.M. of five independent triplicate experiments. 
*
P < 0.05, 

**
P < 0.01 vs. 

control, 
#
P < 0.05, 

##
P < 0.01 vs. model, 

^
P < 0.05, 

^^
P < 0.01 vs. CH625 (20 μM)-treated group. 
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Supplemental Table 1. The inhibitory activity of the top 10 flavonoids from virtual screening against 

the CYP4X1 model on CYP4X1 catalytic production of 14, 15-EET-EA in human CYP4X1 enzyme. 

# ZINC ID Structure Total-Score Crash Polar 
IC50 

(μM) 

1 ZINC95910725 

 

8.4388 -1.456 5.281 23.1 

2 ZINC04098632 

 

8.0415 -1.6171 5.0397 28.1 

3 ZINC13507095 

 

7.726 -1.397 5.407 85.1 

4 ZINC05158935 

 

7.6668 -1.6539 5.1283 41.6 

5 ZINC05732375 

 

7.5962 -2.2837 5.2712 25.4 

6 ZINC13341182 

 

7.4548 -1.3554 5.4006 63.4 

7 ZINC13521995 

 

7.3488 -1.4445 3.8421 36.1 
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8 ZINC06483435 

 

7.2696 -1.512 4.9873 > 100.0 

9 ZINC00898959 

 

7.2494 -2.7794 6.3452 > 100.0 

10 ZINC04252597 

 

7.2022 -2.4242 5.2932 32.5 

 

Supplemental Data 1. The 3D structure of human CYP4X1 by homology modeling 


