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Abstract: Lung cancer is characterized by high incidence and mortality rates and invasiveness, and its
occurrence and development are influenced by various factors. Mitochondria, as ubiquitous organelles in
the human body, regulate cellular processes, such as metabolism, signal transduction, oxidative stress, and
genomic instability, thereby affecting the initiation and progression of lung cancer. This article summarizes
the recent research progress on mitochondrial-targeted drugs, mitochondrial transfer, and mitochondrial gene
therapy for lung cancer treatment. This work also discusses the principles and prospects of mitochondrial
therapy to provide new insights for lung cancer treatment.
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Mutations in mitochondrial DNA in normal cells flow through
replication. When the mutations reach a certain threshold, the normal
cells will be transformed into tumour cells in the next replication. The
mutated mitochondrial DNA in the tumour cells can also be transferred
to the normal cells through vesicles, thereby causing cancerous
transformation.
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Figure 1 Canceration of cells caused by mitochondrial
DNA mutations
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The PINKI1/Parkin pathway maintains normal intracellular
mitochondrial function by inducing autophagy in depolarised
mitochondria; Parkin also promotes the degradation of HIF-lo and
inhibits glycolysis, angiogenesis, and tumor metastasis; in addition,
Pink1/Parkin-induced mitochondrial autophagy promotes spindle
assembly and mitophagy by binding TBK1 to the centrosome.
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Figure 2 Tumourigenesis affected by PINK1/Parkin
through the mitochondrial autophagy pathway
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I : AIM2 overexpression inhibits MFN2 synthesis and suppresses
mitochondrial fusion; I[: TIM-4 interacts with ANXA?2 to enhance
L-OPA1 protein expression and promote mitochondrial fusion via the
PI3K/AKT pathway; Ill: HMGBI increases mitochondrial fission in
lung cancer cells by promoting the expression of phosphorylated DRP1.
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Figure 3 Mitochondrial fusion and division
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AITF deficiency reduces the rate of OXPHOS, enhances glycolysis
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and sensitivity to glucose deprivation, and leads to a shift in cellular
metabolism toward glycolysis. The SUN2 protein regulates glucose
uptake and the conversion of pyruvate into lactate in the Warburg effect
by repressing the expression of the glucose transport proteins and
GLUTI1 and LDHA genes.
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Figure 4 Changes in the mitochondrial energy metabolism

pathway
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