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kS P-#% % & (ABCB1/P-gp)if & & 2 5 # ¥ % 2 ff 25 (multidrug resistance, MDR)#9 £
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MRTX849 Reverses ABCB1-Mediated Multidrug Resistance in Cancer Cells

LU Yongzheng'”, LIU Baojie'*, ZHANG Xinyu*, DONG Xingduo®, TANG Yaqi', LIN Ruihui',
SHANG Zilin', PAN Zhifang'*, FENG Weiguo'*

('School of Life Science and Technology, Weifang Medical University, Weifang 261053, China,
*Gastrointestinal Surgery Department, the Second Affiliated Hospital of Shandong First Medical University,
Taian 271000, China; *College of Pharmacy and Health Sciences, St. John's University, New York 11439, United States)

Abstract P-glycoprotein (ABCB1/P-gp) overexpression is one of the major factors leading to MDR (mul-
tidrug resistance) in cancers. Therefore, it is important to find effective drugs to overcome ABCB1-mediated MDR.
MRTX849 is a mutation-selective KRAS G12C covalent inhibitor for the treatment of non-small cell lung cancer
and colorectal cancer. This study aimed to investigate whether MRTX849 could reverse ABCB1-mediated MDR
and the underlying mechanism. The results of reversal assay showed that MRTX849 significantly reversed ABCB1-
mediated MDR without affecting ABCG2-mediated MDR. The results of Western blot and immunofluorescence as-
says suggested that MRTX849 did not affect the intracellular expression and localization of ABCB1. Further studies
revealed that MRTX849 inhibited ABCB1 efflux function, leading to an increase in intracellular drug accumulation
levels, thereby reversing MDR. In addition, molecular docking analysis showed that MRTX849 and ABCBI pre-
sented good affinity. In conclusion, this study demonstrated that MRTX849 reversed ABCB1-mediated MDR, pro-

viding a new clinical treatment strategy for chemotherapy-resistant tumor patients.
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A: MRTX849M\ L2454 ; B: MRTX849%F KB-3-1F1 KB-C241 iy I &M AE ] ; C: MRTX849%F SW620F1 SW620/Ad3004H i i1 & 4 AE A ; D:

MRTX849%FHEK293/pcDNA3. 1 FTHEK293/ABCB 1 41 fifu (1) # ME A/ H

A: the chemical structure of MRTX849; B: the cytotoxicity of MRTX849 in KB-3-1 and KB-C2 cells; C: the cytotoxicity of MRTX849 in SW620 and
SW620/Ad300 cells; D: the cytotoxicity of MRTX849 in HEK293/ABCB1 and HEK293/pcDNA3.1 cells.

Ell MRTX849% A [E 4RI F 4 1EH
Fig.1 The cytotoxicity of MRTX849 in different cells
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SW620 SW620/Ad300

A: MRTX849 1% 5 KB-C241 it [ 2 25T 245; B: MRTX8491% £ SW620/Ad300411 i Y] 2 25Tt 24
A: MRTX849 reversed ABCB1-mediated MDR in KB-C2 cells; B: MRTX849 reversed ABCBI1-mediated MDR in SW620/Ad300 cells.
B2 MRTX849i#45KB-C2F1SW620/Ad30040BEHY 5 25 25
Fig.2 MRTX849 reversed ABCB1-mediated MDR in KB-C2 and SW620/Ad300 cells
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A: MRTX8498% 4 doxorubicin X 2 A 59 5 (1521 ; B: MRTX 849 A paclitaxel i 21 it 14 5 f 520 ; C: MRTX 8491 4 cisplatin e £ it 34 5 520
A: the effect of MRTX849 combined with doxorubicin on cell proliferation; B: the effect of MRTX849 combined with paclitaxel on cell proliferation; C:

the effect of MRTX849 combined with cisplatin on cell proliferation.

[El3 MRTX849i%55HEK293/ABCB14BAIH) % 2T 25
Fig.3 MRTX849 reversed ABCB1-mediated MDR in HEK293/ABCBI1 cells
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A: MRTX849Tk & mitoxantrone X 41 J 34 5 (1) 521 ; B: MRTX849Hk A cisplatinsi 4 A 3451 1) 5211
A: the effect of MRTX849 combined with mitoxantrone on cell proliferation; B: the effect of MRTX849 combined with cisplatin on cell proliferation.
[El4 MRTX8497 GEBRLFENCI-H460/MX20 40 B % Ziifit 24
Fig4 MRTX849 did not effectively reverse ABCG2-mediated MDR in NCI-H460/MX20 cells
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A: MRTX8493 47 32 ABCB1 & F 23k B: 8k FRIA AL ST C: MRTX84995:A7 22 ABCB 1 {11140 [ 5 £
A: MRTX849 did not alter the protein expression of ABCBI1; B: quantitative analysis of protein expression; C: MRTX849 did not alter the subcellular
localization of ABCBI.

E5 MRTX849%H(FEABCBINE R RIAS L MARE L
Fig.5 MRTX849 did not alter the protein expression and subcellular localization of ABCB1

( A) & Control £ MRTX 03 pumol/L (B e Control -B- MRTX 0.3 pmol/L (C) - Control -B- MRTX 0.3 pmol/L
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A: MRTX849%tKB-3- VFIKB-C24Ha b 4k T7 25 & AL I R2 A, B: MRTX849%FKB-3- 140 il 4Ly 257 4 HE I B2 0; C: MRTX849%KB-C241 i b
TT 23RS o
A: the effect of MRTX849 on the accumulation of chemotherapeutic drug in KB-3-1 and KB-C2 cells; B: the effect of MRTX849 on the efflux of che-
motherapeutic drug in KB-3-1 cells; C: the effect of MRTX849 on the efflux of chemotherapeutic drug in KB-C2 cells.
[El6 MRTX8491% /N T ABCB1Z FRIAHIM 254 LT 25RO E TR, FHMHI T 1L Fr 0ok
Fig.6 MRTX849 increased chemotherapeutic drug accumulation and inhibited drug efflux
in ABCBI1 overexpressing drug-resistant cells
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A: MRTX849 5 ABCB1 & (45 A IR ; B: MRTX849FIABCB1E [ AH ELAE FH; C: MRTX849-ABCB1AH H./EH (112D, D: MRTX849 3% 5+ 14 55

ABCBIH 455, B INANNE N ALTT 258 & BUKT, AT 44 3 22 24T 24

°

A: model of MRTX849 binding to ABCB1 protein; B: interaction of MRTX849 and ABCBI protein; C: 2D MRTX849-ABCBI interaction; D:
MRTX849 competitively bound to ABCB1 protein to increase intracellular chemotherapeutic drug accumulation levels, thereby reversing tumor MDR.

[El7 MRTX849F1ABCB1EH Z EHIHEIER
Fig.7 Interaction between MRTX849 and ABCBI1 protein
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