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ORAL SESSION 10. Biochemistry

NOVEL METABOLIC REGULATION STRATEGY FOR TRIPLE-NEGATIVE BREAST
CANCER TREATMENT: DEVELOPMENT AND APPLICATION OF AP@ZIF-MEM
NANOSYSTEM

Xiandan Chen'’, Aliaksei Sysa', Longfa Kou?

!International Sakharov Environmental Institute of Belarusian State University, Minsk, Belarus

?Wenzhou Municipal Key Laboratory of Pediatric Pharmacy, Department of Pharmacy, The Second Affiliated Hospital
and Yuying Children’s Hospital of Wenzhou Medical University, Wenzhou, China

“e-mail: xiandanchen8688@gmail.com

Triple-negative breast cancer (TNBC) is characterized by aggressive growth and poor prognosis. To meet
the rapid proliferation needs, TNBC cells primarily rely on glycolysis for energy production, resulting in
excessive lactic acid generation. This creates an acidic tumor microenvironment that promotes
angiogenesis, metastasis, and immune evasionV,

Here, we developed macrophage-membrane-coated metal-organic framework nanoparticles (AP@ZIF-
Mem) to deliver atorvastatin (an MCT4 inhibitor)® and polydatin (a G6PD inhibitor)® for interfering
with glucose metabolism in TNBC treatment. AP@ZIF-Mem exhibited excellent tumor targeting and
accumulation through macrophage-biomimetic behavior. The nanoparticles induced intratumoral acidosis
by inhibiting lactic acid efflux and increased intracellular reactive oxygen species (ROS) by suppressing
G6PD function. This dual-pronged approach disrupted tumor energy supply and redox homeostasis,
effectively inhibiting tumor growth and metastasis.

Moreover, AP@ZIF-Mem reprogrammed the immunosuppressive microenvironment by promoting
macrophage polarization from M2 to M1 phenotype. /n vivo studies demonstrated that AP@ZIF-Mem
significantly suppressed tumor growth and lung metastasis in 4T1 tumor-bearing mice.

This study provides a novel strategy for TNBC treatment by modulating glucose metabolism, offering
potential as an adjuvant therapy for various cancer treatments.

REFERENCES
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Sysa, A.; Xie, C.; Chen, R.; Kou, L. Chemical Engineering Journal. 2024, 480, 1385-8947.
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3) Su, Z.; Gao, A.; Li, X.; Zou, S.; He, C.; Wu, J.; Ding, W.-Q.; Zhou, J. Frontiers in Oncology. 2021, 11, 706337.
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