SUPPLEMENTAL NOTE
[bookmark: _Hlk112755852]The contribution of GDH/α-KG to senescence might be twofold. Apart from the role of α-KG as a cofactor in histone/DNA demethylation to modulate senescent epigenome, the function of α-KG as TCA-cycle intermediate (Wu et al., 2016), and glutamine/glutamate-based nitrogen exchange, carbon supplies, redox balance and other biosynthetic pathways (Cruzat, Macedo Rogero, Noel Keane, Curi, & Newsholme, 2018) shall be investigated to fully evaluate the influence of increased GDH activities in senescence. Indeed, inhibition of α-KG fostered SASP by blocking NF-κB attenuated but not accelerated the senescence progression, suggesting the beneficial effect of GDH/α-KG could be unleashed upon suppression of the epigenetically activated NF-κB in senescence. In this regard, GDH as a key enzyme in glutaminolysis for the conversion of glutamine into TCA cycle metabolites might support the utilization of glutamine/glutamate as carbon donor for lipid synthesis through reductive carboxylation while maintaining the citrate levels along with overloaded or defective mitochondria (Jiang et al., 2016; Mullen et al., 2012; Plaitakis, Kalef-Ezra, Kotzamani, Zaganas, & Spanaki, 2017; Yang, Venneti, & Nagrath, 2017). These nutritional effects together with GDH/ α-KG/fumarate-maintained redox homeostasis (Jin et al., 2015; Niemiec et al., 2011) and α-KG-mediated dietary restriction might help lifespan extension (Asadi Shahmirzadi et al., 2020; Chin et al., 2014; Tian et al., 2020). On the other hand, increased GDH activity could be detected in various brain pathologies including Parkinson’s disease (Bao et al., 2009; Plaitakis et al., 2010), and suppression of GDH extended the lifespan of worms and flies (Reis-Rodrigues et al., 2012; Talbert et al., 2015), further stressing the twofold contributions of GDH/α-KG to aging. Elevated glutaminolysis is also a hallmark of cancer metabolism and balancing ROS generation could promote tumorigenesis (Jin et al., 2015; Yang et al., 2017), therefore, a strategy of SASP inhibition in parallel with the preservation of supportive functionalities of GDH/α-KG in metabolism might optimize the efficacy of GDH modulation in aging intervention and reduce the hazard of metabolic disorders (Ortsater, Grankvist, Wolfram, Kuehn, & Sjoholm, 2012; Pournourmohammadi et al., 2017) and cancer development.

SUPPLEMENTAL EXPERIMENTAL PROCEDURES 
Plasmids, siRNAs, and lentiviral transfections 
[bookmark: _Hlk34762809][bookmark: _Hlk35319292][bookmark: _Hlk35318749]The human SIRT4 gene was cloned in a pcDNA3.1 vector for transient transfection and HA-tagged pHBLV lentiviral vector for stable expression. Human FOXQ1 was subcloned into the pcDNA3.1-FLAG and pHBLV vector respectively. Deletion mutants of SIRT4 promoter-reporter plasmids were constructed by using oligo-directed, PCR-based mutagenesis. The QuikChange site-directed mutagenesis kit (Stratagene, La Jolla, CA) was used for site-directed mutagenesis. SIRT4 H162Y mutant plasmid was a gift from Prof. Qi-Qun Tang. All clones were confirmed by DNA sequencing. Plasmid transfection was performed using Lipofectamine 2000 Reagent (Invitrogen) and siRNAs were transfected using Lipofectamine RNAi MAX (Invitrogen) Reagent following the manufacturer's protocol. Control siRNA and siRNAs for target genes were synthesized by Genepharm (Shanghai, China). The siRNA sequences were as follows: siSIRT4#1, AGCGGUACUGGGCGAGAAA; siSIRT4#2, GCUUCAUCACCCUUUCCAA; siFOXQ1#1, GACAACUACUGGAUGCUCA; siFOXQ1#2, GCCAAGCAAUUUCUUUAAA; siGDH#1, CAUUGAGAAAGUCUUCAAA; siGDH#2, AAGUGAGUUCUUAGUAUUU; siControl, UUCUCCGAACGUGUCACGU. For lentiviral packaging, HEK293T cells were co-transfected with pMD2G and psPAX2 and the shRNA-pHBLV constructs, and viral supernatant was harvested by filtration after 48h. For infections, 2BS cells were incubated with viral supernatant in the presence of Polybrene (8 μg/ml) to increase the infection efficiency. shRNAs were inserted into the pHBLV vector at EcoRI and BamHI sites using ClonExpress MultiS One Step Cloning Kit (Vazyme, C113-02). Targeting sequences of shSIRT4, shFOXQ1, shGDH and shScramble were: 5’- AGCGGTACTGGGCGAGAAA -3’; 5’- GACAACTACTGGATGCTCA -3’; 5’- AAGTGAGTTCTTAGTATTT -3’; 5’- TTCTCCGAACGTGTCACGT -3’.
Tissue and homogenate preparation
The brain was dissected into the three distinct regions: cerebral cortex, hippocampus, and striatum as described by Spijker (Andersen, Jakobsen, Waagepetersen, & Aldana, 2019) and were homogenized (1:10, w/v) in SETH buffer, pH 7.4 (250 mM sucrose, 2 mM EDTA, 10 mM Tris, 50 IU/mL heparin). The homogenates were centrifuged at 800 x g for 10 min at 4 °C and supernatants kept at -80 °C for enzyme activity determination (use within 5 days) or protein analysis by western blotting. Protein content was determined using the BCA Protein Assay Kit (Pierce).
Immunoprecipitation and western blotting
[bookmark: _Hlk34428543]For Immunoprecipitation, Dynabeads Protein G (Invitrogen) were pre-incubated with anti-GDH antibody (Proteintech,14299-1-AP) at 4°C overnight with rotation. Cells or tissues were lysed at 4°C in ice-cold NP40 buffer (50 mM Tris [pH 8.0], 150 mM NaCl, 1% NP40) containing 1 mM NaF, 1 mM Na3VO4, 1 mM dithiothreitol (DTT), 1 mM phenylmethylsulfonyl fluoride (PMSF) and protease inhibitor cocktail (Amresco). The lysate was clarified by centrifugation at 13,000 rpm at 4°C for 15 min, immunoprecipitated at 4°C for 2h, washed, and eluted by boiling for 10 min in 2x SDS loading buffer for western blot analysis. TrueBlot (Rockland) as secondary antibodies were used to avoid heavy-/light-chain antibody interference. Western blot was performed as previously described (Masui et al., 2013). Primary antibodies used were as follows: anti-FOXQ1 (Abcam, ab51340 and Santa Cruz, sc-166266 X); anti-SIRT4 (Abcam, ab168679); anti-GDH (Proteintech, 14299-1-AP); anti-GAPDH (Santa Cruz, sc-47724); anti-Tubulin (Santa Cruz, sc-8035); anti-ADP-ribose (Cell Signaling Technology Inc, 83732S); anti-ace-Lys (Cell Signaling Technology Inc, 9441s); anti-p-Ser (Santa Cruz, sc-81514); anti‐p‐Thr (Santa Cruz, sc‐5267); anti-p16 (Santa Cruz, sc‐468), anti-p21 (Proteintech, 10355-1-AP), anti-IL-8 (Proteintech , 27095-1-AP).
Quantitative reverse transcription PCR (RT-qPCR) 
Total RNA was isolated using a RNeasy Mini kit (Qiagen) according to the manufacturer's instructions. Then 2 μg of RNA were reverse transcribed (RevertAid, Thermo Scientific) and analyzed by RT-qPCR in duplicates using SYBR® Select Master Mix (Invitrogen) on an ABI PRISM 7500 sequence detection system (Applied Biosystems). Primer sequences used are listed as following: GAPDH, 5′-CCACCCATGGCAAATTCCATG-3′ (forward) and 5′- TGATGGGATTTCCATTGATGAC-3′ (reverse); SIRT4, 5′-GTGGAGGCCATCTGAAACCA-3′ (forward) and 5′-TGCAAGGATGATCCCACCAC-3′ (reverse); FOXQ1, 5′-ACGCTGGCGGAGATCAACGAG-3′ (forward) and 5′-AGGTTGTGGCGCACGGAGTT-3′ (reverse); GDH, 5′-GTTGGTGAGTCTGATGGGA-3′ (forward) and 5′- CCCATGTTGCAATTTGAAGTC -3′ (reverse); IL-6, 5′-TACCCCCAGGAGAAGATTCC-3′ (forward) and 5′-TTTTCTGCCAGTGCCTCTTT-3′ (reverse); IL-8, 5′-TAGCAAAATTGAGGCCAAGG-3′ (forward) and 5′-AAACCAAGGCACAGTGGAAC-3′ (reverse); IL-10, 5′-AAGACCCAGACATCAAGGC-3′ (forward) and 5′-AAGAAATCGATGACAGCGC-3′ (reverse). Data were analyzed with 2−ΔΔCt value calculation using control genes for normalization.
Luciferase activity assay 
Luciferase reporters were constructed based on the pGL3 basic vector. Reporter transfection was performed by use of lipofectamine 2000 (Invitrogen). Luciferase activity was measured with a dual luciferase kit (Promega) according to the manufacturer’s protocol. 
Chromatin Immunoprecipitation (ChIP) 
ChIP experiments were performed according to the previously described protocol (Masui et al., 2013). The precipitated DNA was quantified by real-time PCR. The antibodies used in ChIP were as following: anti-FOXQ1 (Santa Cruz, sc-166266 X); anti-H3K9me3 (Abcam, ab8898). Normal rabbit or mouse IgG (Santa Cruz) was used as negative control. The primers used for ChIP-qPCR analysis of SIRT4 promoter were: 5’-CGGAGGATTGTGGGACTTGT-3’ (forward) and 5’-GGCCTTTTGCTGACCTCTCA-3’ (reverse). The primers used for ChIP-qPCR analysis of IL-6/IL-8 promoters were reported previously (Raskatov et al., 2012).
Measurement of senescence‐associated phenotypes
[bookmark: _Hlk34795715]CCK-8, EdU incorporation and SA-β-gal staining experiments were performed according to the previously described protocols (Fu et al., 2018; Masui et al., 2013). 
Nuclei isolation for metabolite measurements
Isolation of nuclei was performed using the commercially available nuclei isolation kit: Nucl-Cyto-Mem preparation kit (Applygen Technologies Inc., Beijing, China) according to the manufacturer’s instruction. In brief, the 2BS cells were homogenated in CER, the lysates were then centrifuged at 1000 g for 5 min. The precipitates were suspended and washed with NER, and centrifuged at 4000 g for 5 min, discarded the supernatant, and the nucleic component could be obtained. Nuclei were then prepared for either metabolite measurements (immediately) or protein extraction.
Analyses of metabolites and enzymatic activities
[bookmark: _Hlk138054187][bookmark: _Hlk138054502]The intracellular levels of α-KG and succinate were determined by using α-ketoglutarate assay kit (Biovision，#K677-100) and succinate colorimetric assay kit (Sigma-Aldrich, MAK184) following the manufacturer’s instructions. The enzymatic activity of GDH and CS were measured using GDH activity assay kit (Sigma-Aldrich, MAK099) and Citrate Synthase Activity Assay Kit (Cayman Chemical, 701040) according to the manufacturer's instructions. Metabolites and enzymatic activities were normalized to protein concentration. Enzyme activity was expressed as units mU/μg (nmol substrate converted per minute per microgram protein).
[bookmark: _GoBack]
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