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Neomangiferin Overcomes ABCB1-Mediated Multidrug Resistance in Cancer

and Its Mechanisms
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Abstract The overexpression of P-glycoprotein (ABCB1/P-gp) is a key factor in causing MDR (multi-
drug resistance) in cancers. Therefore, it is crucial to discover effective drugs against ABCB1 to overcome MDR.
Neomangiferin, a polyphenolic carbonyl glycoside compound derived from Anemarrhenae Rhizoma, has anti-
inflammatory, antioxidant and anti-tumor properties. This study investigated whether Neomangiferin could effec-
tively overcome ABCB1-mediated MDR and its mechanism. The result of network pharmacology assay showed
that Neomangiferin, the active ingredient of Anemarrhenae Rhizoma, was closely related to ABCB1. The results

of MTT and colony formation assays indicated that Neomangiferin could effectively overcome ABCB1-mediated
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MDR (P<0.05). The results of Western blot and immunofluorescence revealed that Neomangiferin had no effect on

the expression and localization of ABCB1 protein in cells. The results of drug accumulation and efflux experiments

showed that Neomangiferin increased the intracellular accumulation of chemotherapeutic drugs by inhibiting the

efflux of ABCBI protein, thus overcoming MDR. In addition, molecular docking and thermal stability experiments

showed that Neomangiferin could stably bind to ABCB1 protein. In conclusion, this study found that Neomangif-

erin could effectively overcome ABCB1-mediated MDR, providing a novel therapeutic strategy for chemotherapy-

resistant tumor patients.
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Fig.1 Network pharmacology analysis
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A: the chemical structure of Neomangiferin; B: the cytotoxicity of Neomangiferin on HeLa and HeLa-C2 cells; C: the cytotoxicity of Neomangiferin on
HEK293/pcDNA3.1 and HEK293/ABCBI cells.
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Fig.2 The cytotoxicity of Neomangiferin on cells
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cells; C: Neomangiferin in combination with chemotherapeutic agents inhibits colony formation in HeLa-C2 cells; *P<0.05, **P<0.01 vs control
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Fig.3 Neomangiferin overcomes ABCB1-mediated MDR in cancers
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A: Neomangiferin does not change the protein expression of ABCB1; B: Neomangiferin does not change the subcellular localization of ABCBI1.
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Fig.4 Neomangiferin does not change the protein expression and subcellular localization of ABCB1
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A: Neomangiferin¥f HeLa-5 HeLa-C241l i H 2549 & FA 52 ; B: NeomangiferinXf HeLafilHeLa-C24H [l H 254 4 HE A *P<0.05.,
A: the effect of Neomangiferin on the accumulation of drug in HeLa and HeLa-C2 cells; B: the effect of Neomangiferin on the efflux of drug in HeLa

and HeLa-C2 cells; *P<0.05.
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Fig.5 Neomangiferin inhibits drug efflux and increases drug accumulation in drug-resistant cells
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A: model of Neomangiferin binding to ABCBI protein; B: interaction details of Neomangiferin and ABCB1 protein; C: 2D Neomangiferin-ABCB1
interaction; D: the interaction of Neomangiferin with ABCBI is assessed by cellular thermal stability assay; E: Neomangiferin competitively binds to
ABCBI protein to inhibit chemotherapeutic drug efflux and increase intracellular chemotherapeutic drug accumulation, thereby overcoming MDR.
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Fig.6 Neomangiferin binds to ABCB1 protein
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