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Extended Data Fig. 9 | Imposing mitochondrial stress enhances the senolytic
efficacy of ABT263 and ARVS825. Early-passage pre-senescent (control) or
DXR-induced senescent (DXR-Sen) TIG-3 cells were transfected twice, at 3-day
intervals, with two different validated siRNAs targeting Polg or a control siRNA.
a, Experimental timeline. b, ¢, On day 3, cells were analysed by western blotting

to confirm Polg knockdown efficiency (b) or by mtDNA copy number analysis (c).

d-f, Remaining cells were further treated with ABT263 or ARV825 for 3 additional
days and, 2 days later, subjected to MT-1staining to assess mitochondrial

membrane potential (d) or CellROX staining to detect ROS levels (e). Relative
cellnumbers were monitored throughout the experiments (f). Nuclei were
counterstained with DAPI and histograms show single-cell quantification; 51 cells
(d) and 60 cells (e) were scored per group. Data are presented as mean +s.d.

(c-f). Statistical significance was assessed by one-way ANOVA followed by
Tukey’s or Sidak’s test (c, d, e), or two-sided Welch’s t-test (f). Scale bars, 10 um

(d, e). Representative results from two independent experiments are shown.
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Extended Data Fig. 10 | Ketogenic diet feeding or SGLT2 inhibition enhances
the senolytic efficacy of ABT263 and ARV825inmice. aand b, Mice described
inFig. 4a were euthanized at week 100, and tumour-free areas of the lungs were
collected and subjected to the immunofluorescence analysis of p16™**-positive
(a) or p21"AFY/CPLpositive (b) but Ki67-negative cells (4 fields per mouse, 6 mice
per group).candd, Mice described in Fig. 4f were euthanized and serial sections
of xenograft tumours were analysed by dihydroethidium (DHE) staining

for ROS (c), or TUNEL staining (d). Nuclei were counterstained with DAPI.
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Enlarged views of regions outlined with yellow dotted lines are shown in the
lower left corners; histograms to the right show the percentages of positive
cells, quantified from 4 fields per mouse across 5 mice per group. Data are
presented as mean +s.d. (a-d). Statistical significance was assessed by two-sided
Welch’s t-test (a-d). Scale bars, 10 pm (a-d). Although data shown are from
technical replicates, experiments were independently repeated at least once to
confirm reproducibility.
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Statistics

For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.

Confirmed
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The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement
A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

The statistical test(s) used AND whether they are one- or two-sided
Only common tests should be described solely by name; describe more complex techniques in the Methods section.

A description of all covariates tested
A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient)
AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted
Give P values as exact values whenever suitable.

For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings
For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes

Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated
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Our web collection on statistics for biologists contains articles on many of the points above.

Software and code

Policy information about availability of computer code

Data collection | Western blotting: Amersham ImageQuant 800 (Cytiva)
Histological and fluorescence images data: All-in-One Fluorescence Microscope (BZ-710; Keyence)
Quantitative real-time RT-PCR data: StepOnePlus PCR System (Applied Biosystems)
OCR : Seahorse XFe24 extracellular flux analyzer (Seahorse Bioscience)
Sequence data: lllumina NovaSeq 6000 sequencer (lllumina), illumina NovaSeq X Plus (lllumina)

Data analysis Histological and fluorescence data analysis: imageJ 2.14.0/1.54f
Statistical analysis: GraphPad Prism 10.2.3
Sequence data analysis: TopHat ver. 2.2.1, Cufflinks version 2.2.1, iDEP.96
Image) (version 1.54)
Single cell RNA sequence analysis: Seurat (version 5)
Statistical analysis: GraphPad Prism 10. 4.2

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.
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Data

Policy information about availability of data
All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

All data needed to understand and assess the conclusion of this study are included in the figures and supplementary materials. scRNA-seq data (Fig. 2) and RNA-seq
data (Extended Data Fig. 4 and Supplementary Fig. 2) have been deposited in the Gene Expression Omnibus (https://www.ncbi.nIm.nih.gov/geo/) with the accession
codes GSE313494, GSE313462 and GSE312784, respectively. Source data are provided with this paper. All other data supporting the findings of this study are
available from the corresponding author upon reasonable request.

Research involving human participants, their data, or biological material

Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender N/A

Reporting on race, ethnicity, or N/A
other socially relevant

groupings

Population characteristics N/A
Recruitment N/A
Ethics oversight N/A

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting

Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

|Z Life sciences |:| Behavioural & social sciences |:| Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design

All studies must disclose on these points even when the disclosure is negative.

Sample size The sample size used in this study was determined based on the experience with the preliminary in vitro and in vivo studies, and the need to
have sufficient statistical power.

Data exclusions  No animals or data points were excluded from the analysis, except for aged mice bearing spontaneous cancer.
Replication All experiments were repeated at least two or three times and were confirmed to be reproducible.

Randomization  For in vitro studies, cells were seeded and randomly allocated to experimental groups. For in vivo studies, mice were randomly assigned to
experimental groups prior to treatment using simple randomization, with group allocation stratified by genotype and/or treatment.

Blinding Blinding was not performed during data collection and analysis because the experiments were conducted by a single researcher.

Reporting for specific materials, systems and methods

We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.
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Materials & experimental systems Methods
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Antibodies g
: : )
Antibodies used Western blot: o
B-actin (1:2000; A5316; Sigma-Aldrich), LaminB1 (1:1000; ab16048; Abcam), p16 (1:1000; sc-56330; Santa cruz), p21 (1:1000; 2947,
Cell Signaling), XRCC4 (1:1000; sc-271087; Santa Cruz), LIG3 (1:1000; sc-135883; Santa Cruz), POLG (1:1000; ab128899; abcam),
ATP6VOE1 (1:1,000; PA5-1114887; Thermo Fisher Scientific), BRD4 (1:1,000; 13440; Cell Signaling Technology), Anti-rabbit IgG, HRP-
linked Antibody (1:2000; 7074; Cell signaling), and Anti-mouse IgG, HRP-linked Antibody (1:2000; 7076; Cell Signaling)
IP:
control IgG (5414; Cell Signaling Technology)
IHC:
p16 (1:1000; ab211542; Abcam), p21 (1:1000; ab188224; Abcam), Ki67 (1:1000; 14-5698-82; ThermoFisher Scientific),53BP1
(1:1000; NB100-304; Novus Biologicals), ImmPRESS Polymer Anti-Rabbit IgG (MP-7401; Vector), and Alexa Fluor™ 488 Anti-rat I1gG
(1:2000, A-21208, Thermo Fisher Scientific)
ICC:
CXCL2 (1:50, AF-452-NA, R&D Systems), GROa/B/y (1:50, sc-365870, Santa Cruz), CXCL5 (1:50, AF254, R&D Systems), CCL20 (1:50,
AF360, R&D Systems) MMP3 (1:50, 66338-1-Ig, Proteintech), Alexa Fluor™ 488 Donkey anti-Mouse IgG (1:2000, A21202, Thermo
Fisher Scientific), Alexa Fluor™ 555 Donkey anti-Mouse 1gG (1:2000, A-32773, Thermo Fisher Scientific), Alexa Fluor™ 555 Donkey
anti-goat IgG (1:2000, A-32816, Thermo Fisher Scientific)
Validation All commercially available antibodies have been validated by the manufacturers. Data sheet is available from the following

manufacturer's weblinks.

Western blot:

B-actin : https://www.sigmaaldrich.com/JP/ja/product/sigma/a5316?
srsltid=AfmBOorY8h74yXTJtzgKDNbtfIPvCW5c8KrZZRM1SBeujhDISfWR5ktD

LaminB1 : https://www.abcam.co.jp/products/primary-antibodies/lamin-b1-antibody-nuclear-envelope-marker-ab16048.html
pl6: https://www.scbt.com/ja/p/pl6-antibody-jc8?srsltid=AfmBOoph-OnEAQGOgAIHQYDQ50urGofAzf2fLXYUEn6WQISZZ29KLXnn
p21: https://www.cellsignal.jp/products/primary-antibodies/p21-wafl-cip1-12d1-rabbit-mab/2947

XRCC4: https://www.scbt.com/ja/p/xrccd-antibody-c-4?srsltid=AfmBOorQSKxHqdgO-iTYCOJCQHxK5LOGPsDXin7N09gLKcYQfZjINmcH
LIG3: https://www.scbt.com/ja/p/dna-ligase-iii-antibody-7?srsltid=AfmBOopszN-
0cCPNWo66cigKtO8UI6X9U7In-4FkblLgofASNTaA7sb9B

POLG: https://www.abcam.co.jp/products/primary-antibodies/polg-antibody-epr7296-ab128899.html

ATP6VOE1: https://www.thermofisher.com/antibody/product/V-ATPase-E1-Antibody-Polyclonal/PA5-114887

BRD4: https://www.cellsignal.com/products/primary-antibodies/brd4-e2a7x-rabbit-mab/13440?
srsltid=AfmBOoonlfTy1QL9TcQ86aAPdL2Yg_t-hIELCPMpkPBBulbxdBueaEX5

Anti-rabbit IgG, HRP-linked Antibody: https://www.cellsignal.jp/products/secondary-antibodies/anti-rabbit-igg-hrp-linked-
antibody/7074

Anti-mouse IgG, HRP-linked Antibody: https://www.cellsignal.jp/products/secondary-antibodies/anti-mouse-igg-hrp-linked-
antibody/7076

IP:
control IgG: https://www.cellsignal.com/products/primary-antibodies/mouse-g3al-mab-iggl-isotype-control/5415

IHC:

p16: https://www.abcam.co.jp/products/primary-antibodies/cdkn2ap 16ink4a-antibody-epr20418-ab211542 html

p21: https://www.abcam.co.jp/products/primary-antibodies/p21-antibody-epr18021-ab188224 .html

Ki67: https://www.thermofisher.com/antibody/product/Ki-67-Antibody-clone-SolA15-Monoclonal/14-5698-82

53BP1: https://www.novusbio.com/products/53bp1-antibody_nb100-3047?srsltid=AfmBOopuu3IR17v9pK6jzOVT6b6CNq6cCDIX-
ZBw2AQ0i89bv1sBuefll

ImmPRESS Polymer Anti-Rabbit IgG: https://vectorlabs.com/products/immpress-hrp-horse-anti-rabbit-igg/?
srsltid=AfmBOoqgznGISOHNSImvu6-X2u82dDeAmelS2yV1U2woUfgDohcaMFPcN

Alexa Fluor™ 488 Anti-rat 1gG : https://www.thermofisher.com/antibody/product/Donkey-anti-Rat-lgG-H-L-Highly-Cross-Adsorbed-
Secondary-Antibody-Polyclonal/A-21208
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ICC:
CXCL2: https://www.rndsystems.com/products/mouse-cxcl2-mip-2-antibody_af-452-na
GROo/B/y: https://www.scbt.com/ja/p/groalpha-beta-gamma-antibody-a-6?




srsltid=AfmBOooPSAlotjTvkOQZNtGXn8dIAYI06Z0On3unaY1ZQJYriVHExxdWO

CXCL5: https://www.rndsystems.com/products/human-cxcl5-ena-78-antibody_af254

CCL20: https://www.rndsystems.com/products/human-ccl20-mip-3alpha-antibody_af360

MMP3: https://www.ptglab.com/products/MMP3-Antibody-66338-1-lg.htm?
srsltid=AfmBOoonvxMYu70to13JSW7ubCna94_ZHwhfbRzR5mOHvtdielxcGbv_

Alexa Fluor™ 488 Donkey anti-Mouse IgG: https://www.thermofisher.com/antibody/product/Donkey-anti-Mouse-lgG-H-L-Highly-
Cross-Adsorbed-Secondary-Antibody-Polyclonal/A-21202

Alexa Fluor™ 555 Donkey anti-Mouse IgG : https://www.thermofisher.com/antibody/product/Donkey-anti-Mouse-lgG-H-L-Highly-
Cross-Adsorbed-Secondary-Antibody-Polyclonal/A32773

Alexa Fluor™ 555 Donkey anti-goat IgG: https://www.thermofisher.com/antibody/product/Donkey-anti-Goat-lgG-H-L-Highly-Cross-
Adsorbed-Secondary-Antibody-Polyclonal/A32816

Eukaryotic cell lines

Policy information about cell lines and Sex and Gender in Research

Cell line source(s)

Authentication

Human diploid fibroblasts, IMR-90 cells, TIG-1 cells, TIG-3 cells, and B16BL6 cells were obtained from Public Bioresouces
Bank. Human retinal pigment epithelial (HRPE) cells and HCT116 cells were purchased from Lonza Inc. and ATCC., respectively

Cell line used in this studies were obtained from public bioresources bank or Company.

Mycoplasma contamination All cell were tested to be free of mycoplasma cantamination

Commonly misidentified lines | n/A

(See ICLAC register)

Animals and other research organisms

Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research, and Sex and Gender in

Research

Laboratory animals

Wild animals
Reporting on sex
Field-collected samples

Ethics oversight

87 week-old male C57BL/6J mice and 6—8-week-old Nude (nu/nu) mice were maintained in a pathogen-free environment and housed
in transparent cages, in groups of seven animals per cage at 23°C+2C and 55%+15% humidity on a 12-h light—dark cycle.

The study does not involve wild animals.
The study use male mouse.
The study does not involve field collected animals.

All animal experiments were approved by the Animal Research Committee of the Research Institute for Microbial Diseases, The
University of Osaka.

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Plants

Seed stocks

Novel plant genotypes

Authentication

N/A

N/A

N/A
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