Supplementary File 3. The relationship between SIRT3 and UPRmt and oncogenesis.
SIRT3 and UPRmt
SIRT3 is a mitochondrial deacetylase that plays a crucial role in maintaining mitochondrial health and function. SIRT3 influences various processes including energy balance, redox state, mitochondrial biogenesis, mitophagy and UPRmt by modulating the acetylation status of proteins 
 ADDIN EN.CITE 
[1]
. SIRT3 is induced by the oxidative stress [2]. SIRT3 deacetylates FOXO3, and FOXO3 then enters the nucleus to promote the transcription of superoxide dismutase 2 (SOD2) and catalase, thereby reducing ROS levels and alleviating proteotoxic stress (Fig. 1) 
 ADDIN EN.CITE 
[3]
. Mice with liver-specific knockout of SIRT3 showed hyperacetylation and disrupted mitochondrial protein metabolism [4]. A recent study suggests that the SIRT3/SOD2 signaling pathway alleviates myocardial ischemia-reperfusion injury (IRI) by inhibiting oxidative stress and apoptosis 
 ADDIN EN.CITE 
[5]
. Moreover, drugs such as Qishen granules restrain oxidative damage and protect mitochondrial function through the SIRT3/Ac-SOD2 pathway 
 ADDIN EN.CITE 
[6]
. Furthermore, while SIRT3 decreases with age in women, the role of ER-involved UPRmt pathways will become increasingly important, suggesting that the different UPRmt pathways are complementary [7].
The roles of SIRT3 in oncogenesis
SIRT3 plays a crucial role in regulating cellular metabolism, oxidative stress, and apoptosis. Given its role in these cellular processes, SIRT3 has emerged as a potential therapeutic target in cancer research. In cells with excess ROS levels, UPRmt activation may induce SIRT3 expression to reduce ROS to a level sufficient to be used as proliferative signaling molecules in cancer cells 
 ADDIN EN.CITE 
[8]
. SIRT3 promotes the growth, metastasis and invasion of cancer cells 
 ADDIN EN.CITE 
[9, 10]
. SIRT3 impacts the UPRmt by binding to SOD2, which has a similar function to SOD1. Upregulation of SOD1 and activation of the UPRmt can protect cells from mitochondrial damage and cell death. SOD1 plays a key role in mitochondrial communication through its accumulation in internal cell membranes and activates the UPRmt by enhancing the ER transcriptional activity 
 ADDIN EN.CITE 
[11]
. The SIRT3-mediated UPRmt may prevent the clearance of harmful mutated mtDNA and promote cancer cell metastasis. Consistently, mtDNA landscape studies have shown that the SIRT3/FOXO3/SOD2 pathway activates the UPRmt to enhance mitochondrial integrity and fitness to promote metastasis 
 ADDIN EN.CITE 
[12]
. In fact, SIRT3 has a context-dependent role in cancer, acting as both a tumor promoter and a tumor suppressor 
 ADDIN EN.CITE 
[13-15]
. For example, SIRT3 deacetylates isocitrate dehydrogenase (IDH2) to increase its activity, thus facilitating carcinogenesis 
 ADDIN EN.CITE 
[16]
. IDH2 is an important enzyme catalyzing the oxidative decarboxylation of isocitrate to form α-ketoglutarate (α-KG) and NADPH. Hotspot mutations in IDH2 occur in a variety of cancers and are associated with cancer development 
 ADDIN EN.CITE 
[17]
. Therefore, SIRT3 function may depend on the type of cancer, the cellular context, and the presence of various stressors or cell death triggers.
The development of SIRT3 inhibitors is of interest in cancer research because they have the potential to be used as anti-cancer therapies, especially for cancers that exhibit high SIRT3 activity or rely on specific SIRT3-regulated metabolic pathways 
 ADDIN EN.CITE 
[14, 18]
. However, the context-dependent role of SIRT3 in cancer necessitates careful consideration in the development of targeted therapies.
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