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Table S1. Most relevant sirtuin activators
	Compound/drug [ref]
	Modulated targets and effects on SIRT activity
	Biological effects

	[bookmark: _Hlk110366604]Natural polyphenols

	Resveratrol
	SIRT1 EC1.5 = 46.2 μM 1
SIRT2 EC1.5 > 300 μM 1
SIRT3 EC1.5 > 300 μM 1
	1. [bookmark: _Hlk115965354]Reduced fasting glucose, insulin, and insulin resistance, increased high-density lipoprotein-cholesterol levels and total antioxidant capacity, and upregulated PPAR-γ and SIRT1 in the peripheral blood mononuclear cells of type 2 diabetes mellitus patients with coronary heart disease;2
2. Reduced Aβ-dependent NF-κB activation in microglia and neuronal loss;3
3. Increased the angiogenic response of endothelial cells.4

	[bookmark: OLE_LINK7]Fisetin
	
	1. Provided neuroprotection against aging induced oxidative stress, apoptotic cell death, neuroinflammation, and neurodegeneration in rat brain;5
2. Facilitated SIRT1-mediated deacetylation of PPARγ and Forkhead box protein O1, and enhanced the association of SIRT1 with the PPARγ promoter, leading to suppression of PPARγ transcriptional activity, thereby repressing adipogenesis;6
3. Inhibited high glucose-induced ROS production in monocytes through the activation of SIRTs and forkhead box O3a.7

	[bookmark: OLE_LINK8]Quercetin
	
	1. Potentiated insulin secretion, β-cells protected against oxidative damages;8
2. Induced apoptotic and autophagic responses;9
3. Inhibit cancerous cell proliferation and invasion through suppression of parathyroid hormone receptor 1 by reducing its expression, decreased cell viability and its adhesion and migration, and attenuated MMP-2 and MMP-9;10
4. Reduced cell viability, enhanced apoptosis in invasive ovarian cancer cell lines, and enhanced mitochondrial-induced apoptotic pathways.11

	[bookmark: OLE_LINK9]Piceatannol
	
	1. Restored cell viability and cell apoptosis under H2O2 injury;12
2. Possessed the protective effects against bleomycin-induced pulmonary fibrosis due to the direct pulmonary protective effects which enhanced the effect of autophagy in vitro and in vivo and finally led to the decreased number of activated myofibroblasts;13
3. Arrested colon cancer cells in the S-phase, and downregulated cyclin D1, B1 and cyclin-dependent kinases 4.14

	[bookmark: OLE_LINK10]Isoliquiritigenin
	
	1. Repressed the proliferation, migration and invasion of non-small cell lung cancer cells in vitro;15
2. [bookmark: _Hlk115965912]Reduced oxidative damage and alleviated mitochondrial impairment by SIRT1 activation in experimental diabetic neuropathy;16 
3. Suppressed hyperglycemia-induced renal fibrosis and apoptosis, improved hyperglycemia-induced renal inflammation and oxidation, reduced HG-induced renal inflammation, oxidative stress, fibrosis, and apoptosis in NRK-52E cells, abrogated HG-induced inflammatory and oxidative injuries in NRK-52E cells via SIRT1;17
4. Alleviated fatty acid-induced cellular lipid accumulation in vitro, improved glucose tolerance and energy metabolism in vivo, and reduced intracellular lipid content dependent on SIRT1.18

	Butein
	
	1. [bookmark: _Hlk115965763]Attenuated sepsis-induced brain injury through alleviation of cerebral inflammation, oxidative stress and apoptosis by SIRT1 signaling activation;19
2. Inhibited acetylation of P53 and protect nucleus pulposus cells against hyperglycaemia-induced apoptosis and senescence through SIRT1 activation.20

	[bookmark: _Hlk110366620]Synthetic SIRT activators

	[bookmark: OLE_LINK11]SRT1460
	[bookmark: _Hlk110417828]SIRT1 EC1.5 = 2.9 μM1 
SIRT2 EC1.5 > 300 μM1 
SIRT3 EC1.5 > 300 μM1 
	1. Inhibited cell viability and cell growth;21
2. Reduced the infarct area of the heart, ameliorated cardiac dysfunction, weakened oxidative stress induced by myocardial ischemia/reperfusion injury.22

	[bookmark: OLE_LINK12]SRT1720
	[bookmark: _Hlk110417856]SIRT1 EC1.5 = 0.16 μM1 
SIRT2 EC1.5 = 37 μM1 
SIRT3 EC1.5 > 300 μM1 
	1. Downregulated the level of collagen I and α-SMA, increased PPARα and CPT1a level, and decreased lipid deposition;23
2. Protected from diet-induced diabesity and promoted energy expenditure in metabolic tissues;24
3. Reduced cell viability in vitro and ex vivo, increased the number of apoptotic cells, induced mitochondrial outer membrane permeabilization with the generation of mitochondrial reactive oxygen species and autophagy, and decreased the growth of human adult T-cell leukemia/lymphoma tumor xenografts in immunodeficient mice;25
4. Inhibited the growth of bladder cancer in organoids and murine models through the SIRT1-HIF axis.26

	[bookmark: OLE_LINK13]SRT2104
	[bookmark: _Hlk110418136]SIRT1 EC1.5 = 0.43 μM27 
	1. Upregulated key ovulatory and angiogenic genes: prostaglandin endoperoxide synthase 2, epiregulin, fibroblast growth factor 2 and vascular endothelial growth factor A, and decreased viable cell numbers;28
2. Extended survival of male mice on a standard diet and preserves bone and muscle mass;29
3. Attenuated lipopolysaccharide-induced release of the cytokines interleukin-6 and interleukin-8, reduced the lipopolysaccharide-induced acute phase protein response (C-reactive protein), and inhibited activation of coagulation, as reflected by lower plasma levels of the prothrombin fragment F1+2.30

	[bookmark: OLE_LINK14]SRT2183
	[bookmark: _Hlk110418175]SIRT1 EC1.5 = 0.36 μM1 
SIRT2 EC1.5 > 300 μM1 
SIRT3 EC1.5 > 300 μM1 
	1. Suppressed glioma cell growth and destroyed neurospheres in vitro and induced glioma cell cycle arrest and apoptosis, accompanying by upregulation of the pro-apoptotic Bim and downregulation of Bcl-2 and Bcl-xL;31
2. Inhibited the growth of ovarian cancer cells, increased the accumulation of BAX, cleaved-caspase 3 and cleaved-PARP, and decreased the level of anti-apoptotic Bcl-2 and Mcl-1;32
3. Reduced TUNEL-positive apoptosis after H2O2 treatment, increased cyclooxygenase-2 expression in a dose-dependent manner.33

	SRT3025
	[bookmark: _Hlk110418223]SIRT1 EC1.5 < 1 μM21, 34 
	1. Inhibited tumor growth in vivo, decreased viability mainly of SU86.86 cells in culture;21
2. Attenuated proprotein convertase subtilisin/kexin type 9 secretion and its binding to LDL receptor, decreased plasma levels of LDL-cholesterol and total cholesterol, and reduced atherosclerosis.35

	[bookmark: OLE_LINK6]UBCS039
	[bookmark: _Hlk110434103]SIRT6 EC50 = 38 μM36
	1. Induced deacetylation of SIRT6-targeted histone H3 sites, led to autophagosome accumulation, and induced autophagic flux in human cancer cells;37
2. Triggered reactive oxygen species accumulation, activated the AMPK/ULK1 signaling pathway, and induced autophagy-associated cell death;37
3. Alleviated lung injury in the mouse acute respiratory distress syndrome model and enhanced autophagy and M2 polarization in isolated alveolar macrophages.38

	MDL-800
	SIRT6 EC50 = 10.3 μM39 
	1. Inhibited the proliferation of human hepatocellular carcinoma cells via SIRT6-driven cell-cycle arrest and was effective in a tumor xenograft model;39
2. Induced remarkable cell cycle arrest at the G0/G1 phase in non-small cell lung carcinoma HCC827 and PC9 cells, enhanced the antiproliferation of epidermal growth factor receptor tyrosine kinase inhibitors in osimertinib-resistant HCC827 and PC9 cells as well as in patient-derived primary tumor cells, and suppressed mitogen-activated protein kinase pathway;40
3. [bookmark: _Hlk110436937]Decreased the TGF-β1-induced activation of myofibroblast and extracellular matrix production by regulating SIRT6-dependent β-catenin acetylation and the TGF-β1/Smad signaling pathway;41
4. Mitigated unilateral ureteral obstruction-induced renal tubulointerstitial inflammation and fibrosis.41


[bookmark: _Hlk110675116][bookmark: _Hlk110678502]AMPK, AMP-activated protein kinase; HG, high glucose; LDL, low-density lipoprotein; MMP, matrix metalloproteinases; NF-κB, kappa-light-chain-enhancer of activated B cells; PPARγ, peroxisome proliferator-activated receptor gamma; ROS, reactive oxygen species; SIRT, sirtuin; TGF, transforming growth factor.


[bookmark: _Hlk110690118]Table S2. Most relevant sirtuin inhibitors
	Compound/drug [ref]
	Modulated targets and effects on SIRT activity
	Biological effects

	[bookmark: _Hlk110443599]β-napthol-containing inhibitors

	Salermide
	SIRT1 IC50 = 43 μM42 
SIRT2 IC50 = 25 μM42 
	1. Induced apoptosis in MOLT4, KG1A, K562, SW480, Raji and nonsmall-cell lung cancer cells;43, 44
2. [bookmark: _Hlk110505294]Induced the reactivation of proapoptotic genes that were aberrantly repressed in cancer cells by SIRT1-mediated lysine 16 of histone H4 deacetylation;44
3. Potent antiproliferative on human leukemia MOLT4 cell lines, human breast MDA-MB-231, and colon RKO cancer cell lines and potent against colorectal carcinoma cancer stem cells;45
4. Protected against oculopharyngeal muscular dystrophy.42

	[bookmark: OLE_LINK24]Splitomicin
	SIRT1 IC50 = 96 μM42 
SIRT2 IC50 = 113 μM42
	1. [bookmark: _Hlk110452873]Reversed both IPC-mediated lysine deacetylation and IPC-induced cardioprotection;46
2. Enhanced TF mRNA expression in stimulated endothelial cells, reduced deacetylase activity, enhanced NF-κB/p65 nuclear translocation, increased TF activity in mouse carotid artery in vivo.47

	[bookmark: OLE_LINK15]Cambinol
	SIRT1 IC50 = 56 μM48
SIRT2 IC50 = 59 μM48
SIRT5: 42% inhibition at 300 μM48 
	1. Reduced the expression of N-Myc protein and up-regulated the expression of the other SIRT1 target genes including early growth response 1, Kv channel interacting protein 4 and phospholipase C beta 1;49
2. Altered the morphology of 2 human hepatocellular carcinoma cell lines, reduced the expression of poorly differentiated markers α-fetoprotein and glypican, and impaired cell migration in a dose-dependent manner.50

	Sirtinol
	[bookmark: _Hlk110453419]SIRT1 IC50 = 131 μM51 
[bookmark: _Hlk110453434]SIRT2 IC50 = 38-58 μM51, 52 
	1. Inhibited viability of breast, lung, prostate and oral cancer cells;53-56
2. Induced senescence-like growth arrest in human breast cancer MCF-7 cells and lung cancer H1299 cells;53
3. [bookmark: _Hlk110453459]Induced apoptotic and autophagic cell death in MCF-7 human breast cancer cells;57
4. Induced significant growth inhibition or apoptosis in cells from adult T-cell leukemia-lymphoma patients and leukemic cell lines, especially human T-cell leukemia virus-related cell lines.58

	HR-73
	SIRT1 IC50 < 5 μM59
	1. [bookmark: _Hlk110507483][bookmark: _Hlk110691452]Decreased human immunodeficiency virus transcription through Tat acetylation.59

	[bookmark: _Hlk110443612]Indole derivatives

	EX-527
	[bookmark: _Hlk110516595]SIRT1 IC50 = 0.098 μM60 
SIRT2 IC50 = 19.6 μM60 
SIRT3 IC50 = 48.7 μM60 
	1. Increased the cytotoxic effect of gemcitabine in vitro in PANC-1 cells;61
2. Decreased the tumour growth of xenografted mice with endometrial and lung cancer cells;62, 63
3. Decreased the viability of control HHUA cells and the survival of HEC151 cells and reduced cisplatin resistance in HEC1B cells with mutated and non-functional p53;63
4. Protected against oculopharyngeal muscular dystrophy.42

	[bookmark: OLE_LINK16]AC-93253
	[bookmark: OLE_LINK5]SIRT1 IC50 = 45.3 μM64 
[bookmark: _Hlk110518164]SIRT2 IC50 = 6 μM64 
SIRT3 IC50 = 24.6 μM64 
	1. Influenced the expression of the ABC melanoma gene cluster, blocked the cell cycle at G1 phase, and sensitized the MDA-MB-435S melanoma cell line to doxorubicin;65
2. Increased the acetylation levels of α-tubulin in a dose-dependent manner and the amount of histone H4 acetylation at lysine 16, induced hyperacetylation of p53 in NCI-H460 cells, and selectively induce cytotoxicity in cancer cells.64

	[bookmark: OLE_LINK17]Inauhzin
	[bookmark: OLE_LINK2][bookmark: _Hlk110518744]SIRT1 IC50 = 0.7- 2 μM66 (22331558)
	1. [bookmark: _Hlk110518868]Inhibited cell proliferation, induced senescence and apoptosis of human cancer cell without genotoxicity, and repressed the growth of xenograft tumors derived from human lung cancer H460 and colon cancer HCT116 cells harbouring p53;66
2. Decreased mitochondrial membrane potential, increased mitochondrial calcium 2+, raised the intracellular ROS level, and suppressed the growth in HCT116 and DLD-1 cells;67
3. Induced ribosomal stress and the RPL11/RPL5-MDM2 interaction, activating p53, and suppressed cancer cell growth by dually targeting SIRT1 and inosine monophosphate dehydrogenase 2.68

	[bookmark: OLE_LINK18]Ro31-8220
	SIRT1 IC50 = 3.5 μM69 
SIRT2 IC50 = 0.8 μM69 
	1. [bookmark: _Hlk110519271]Reduced the PKC activity and the tau phosphorylation pattern in a human neuroblastoma cell line;70
2. Suppressed cell proliferation in androgen-dependent prostate cancer LNCaP cells;71
3. Inhibited PKC and activated the c-Jun N terminal kinase, decreased the proportion of the cell growth-promoting Bcl-xL splice variant.72

	[bookmark: _Hlk110443627]SIRT-rearranging ligands 

	SirReal2
	SIRT1 IC50 > 100μM73 
SIRT2 IC50 = 0.14 μM73 
SIRT3 IC50 > 100μM73 
	1. Led to tubulin hyperacetylation in HeLa cells and induced destabilization of the checkpoint protein BubR1;73
2. Increased the levels of phosphorylated Cx43 on S368 and the levels of acetylated MEK1/2, decreased the membrane localization of Cx43 between cumulus cells, and increased the Cx43 acetylation levels of cumulus-oocyte complexes;74
3. Increased the rates of oocyte activation, cytoplasmic fragmentation, and spindle defects;75
4. Led to elevated intracellular reactive oxygen species accumulation, low ATP production, and reduced mitochondrial membrane potential in oocytes.76

	[bookmark: _Hlk110443637]Tenovins

	[bookmark: OLE_LINK1]Tenovin-1
	Not determined due to lack of water solubility
	1. Improved the cytopathic effect-induced DENV2 and inhibited the release of progeny viruses, decreased the viral protein level and mRNA level, and inhibited the inflammatory response caused by DENV2, reducing the release of inflammatory factors during viral infection;77 
2. Reduced tumor growth in the BL2 and ARN8 mouse xenograft model.78

	[bookmark: OLE_LINK19]Tenovin-6
	[bookmark: _Hlk110531661]SIRT1 IC50 = 21 μM78 
[bookmark: _Hlk110531681]SIRT2 IC50 = 10 μM78 
SIRT3 IC50 = 67 μM78 
	1. Delayed the growth of xenograft tumors derived from ARN8 cells;78
2. Suppressed anchorage-independent growth of gastric cancer cells, induced different levels of apoptosis and phases of cell-cycle arrest depending on the cell lines with some manifesting gap 1 and others showing synthesis phase cell-cycle arrest, and induced autophagy or p53 activation in gastric cancer cells depending on the status of TP53 gene;79
3. Increased microtubule-associated protein 1 light chain 3 level in diverse cell types in a time- and dose-dependent manner;80
4. Killed Ewing sarcoma cells in vitro and prohibited tumor growth and spread in an established xenograft model in zebrafish;81
5. Detered the disease progression of chronic myelogenous leukemia in mice model.82

	[bookmark: _Hlk110443656]Nicotinamide and its analogues

	[bookmark: OLE_LINK20]Nicotinamide
	SIRT1 IC50 = 120 μM82 
SIRT2 IC50 = 100 μM83 
SIRT3 IC50 = 50 μM82 
SIRT5 IC50 = 150 μM82 
SIRT6 IC50 = 184 μM84
	1. [bookmark: _Hlk110449121]Blocked proliferation and induced apoptosis of chronic lymphocytic leukemia cells;85
2. [bookmark: _Hlk110449074]Inhibited the growth and viability of human prostate cancer cells through inhibiting SIRT1;54
3. Led to cancer cell death in triple-negative breast cancer via mitochondrial dysfunction and activation of ROS by bifurcating metabolic pathways (reverse electron transport and lipid metabolism);86
4. Impaired naive T cell effector transition but also effector T cells themselves, reduced mechanistic target of rapamycin complex 1 activity independently of nicotinamide adenine dinucleotide metabolism, decreasing IFNγ translation and regulating T cell transcriptional factors critical to effector/memory fate;87
5. Delayed tumor growth in vivo and improved survival of melanoma-bearing mice.88

	[bookmark: OLE_LINK21]AK-7
	SIRT2 IC50 = 15.5 μM89
	1. Brain-permeability but limited metabolic stability;89
2. Increased traumatic brain injury-induced microglial activation both in vivo and in vitro, accompanied by a large increase in the expression and release of inflammatory cytokines;90
3. Limited the ability of adoptively transferred antigen-specific CD4+ T cells to cause autoimmune encephalomyelitis in mice and limited disease in lupus-prone MRL/lpr mice;91
4. [bookmark: _Hlk110450236]Improved the behavior and neuropathological phenotype and extended survival of R6/2 HD mice, ameliorated HD neuropathology in R6/2 mice, and reduced the polyglutamine aggregation in R6/2 brain.92

	[bookmark: _Hlk110443667]Other SIRT inhibitors

	[bookmark: OLE_LINK22]Suramin
	[bookmark: OLE_LINK4]SIRT1 IC50 = 297 nM93 
SIRT2 IC50 = 1150 nM93 
[bookmark: _Hlk110534605]SIRT5 IC50 = 22 μM94 
	1. Decreased the survival of navitoclax-treated SW480 cells, enhanced the amount of tumor suppressor miR-1-3p, and inhibited miR-1-3p binding to Staphylococcal Nuclease and Tudor Domain Containing 1 specifically;95
2. [bookmark: _Hlk110534966]Inhibited severe acute respiratory syndrome coronavirus 2 infection in cell culture by interfering with early steps of the replication cycle;96
3. Inhibited Chikungunya virus replication by interacting with virions and blocking the early steps of infection;97
4. Perturbed mitochondrial membrane potential and ATP levels, and triggered pyruvate accumulation and proline catabolism;98
5. Attenuated intervertebral disc degeneration by inhibiting NF-κB signalling pathway.99

	[bookmark: OLE_LINK27]Aristoforin
	[bookmark: _Hlk110535204]SIRT1 IC50 = 7 μM100 
[bookmark: _Hlk110535217]SIRT2 IC50 = 21 μM100 
	1. [bookmark: _Hlk110538645]Antiproliferative activity on human umbilical vein endothelial cells;100
2. Decreased multidrug resistance-associated protein 2 in photodynamic therapy (T0- and T6+) and affected intracellular accumulation of HY in HT-29 colon adenocarcinoma cells;101
3. Induced significant accumulation of HY in HT-29 cells and HCT-116 cells;102
4. Inhibited the proliferation of lymphatic endothelial cells derived from lung and dermis, induced cell cycle arrest of endothelial cells at lower concentrations, and induced apoptosis at higher concentrations.103

	AGK2
	SIRT1 IC50 > 50 μM42 
[bookmark: _Hlk110539185]SIRT2 IC50 = 3.5 μM42 
SIRT3 IC50 > 50 μM104
	1. Potent against glioblastoma multiforme cancer stem cells;45
2. Blocked the therapeutic action of NR against nonalcoholic fatty liver disease pathologies and NR-induced Fndc5 deubiquitination/deacetylation;105
3. Alleviated allergic asthma symptoms such as lung histological changes (immune cell and mast cell infiltration, collagen deposition, and α-smooth muscle actin expression) and serum Ig levels (IgE, ovalbumin-specific IgE, IgG1, and IgG2a), reduced the levels of pro-inflammatory cytokines (TNF-α, IL-1β, IL-4, IL-5, and IL-6) and inflammatory mediators (myeloperoxidase, eosinophil peroxidase, and TNF-α) in the bronchoalveolar lavage fluid and lung tissues;106
4. Protective against Parkinson’s disease;104, 107
5. Rescued dopaminergic neurons from α-synuclein toxicity in various Parkinson’s disease models.104

	[bookmark: OLE_LINK28][bookmark: _Hlk110541122]Tripos 360702
	[bookmark: _Hlk110691931]SIRT2 IC50 = 51 μM108 
	

	[bookmark: OLE_LINK23]MC2141
	[bookmark: _Hlk110540288][bookmark: OLE_LINK3]SIRT1 IC50 = 9.8 μM109
[bookmark: _Hlk110540305]SIRT2 IC50 = 12.3 μM109 
	1. [bookmark: _Hlk110540455]Reduced the accumulation of PCNA in the cells, reduced the percentage of caspase-positive cells, and reduced the expression of p53 in the cells.110 

	MC2494
	SIRT1 IC50 = 38.5 μM111 
SIRT2 IC50 = 58.6 μM111 
	1. Displayed context-specific regulation in cancer cell cycle progression, regulated cancer cell cycle progression at molecular level, and inhibited cell migration in both MCF7 and MDA-MB-231 cells;112
2. [bookmark: _Hlk110540183]Displayed tumor-selective potential in vitro, in leukemic blasts ex vivo, and in vivo in both xenograft and allograft cancer models and displayed tumor-preventive activity by blocking 7,12-dimethylbenz(α)anthracene-induced mammary gland hyperproliferation in vivo;111
3. Blocked mitochondrial biogenesis and function in terms of ATP synthesis and energy metabolism.113


fMLP, N-formyl-L-methionyl-L-leucyl-Lphenylalanine; HD, Huntington's disease; HY, hypericin; Ig, immunoglobulins; IL, interleukin; IPC, ischaemic preconditioning; NF-κB, kappa-light-chain-enhancer of activated B cells; NR, nicotinamide riboside; PKC, protein kinase C; ROS, reactive oxygen species; TF, tissue factor; TNF, tumor necrosis factor.
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