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Extended Data Fig. 3| Senescent macrophages are characterized by elevated
interferon signaling and have augmented responses towards LPS. (a) Venn-
diagram analysis of all upregulated genes across irradiation and doxorubicin-
induced senescence models. (b)Volcano plots are differentially expressed
(log2FC >1.3and FDR < 0.05) between control and senescent Sen(Doxo)
macrophages. (c) Kegg terms associated with the genes up/down-regulated by
both Sen(Doxo) macrophages compared to control macrophages. (d) Volcano
plot of upregulated (red) and downregulated (blue) proteins by FDR adj p-value
and fold change from SASP-proteomics (SASPomics) mass-spectrometry
between control and Sen(Doxo) macrophages. (e) Kegg terms associated with the
proteins up-regulated by Sen(Doxo) over control macrophages. (f) Venn-diagram
analysis of all upregulated SASP proteins across irradiation and doxorubicin-
induced senescence models. (g) Relative mRNA transcript levels of Cmpk2 across
passage control, Sen(IR) and Sen(Doxo) macrophages. Asterisks represent

the p-value of ANOVA > 0.05 (ns), <0.05 (%), <0.01 (% %), <0.001 (% %* %),

<0.0001 (% %* * *). (h) Relative mRNA transcript levels of M1 and senescent
genesinresponse to LPS (24 hr 100 ng per mL) across P.Control, Sen(IR) and
Sen(Doxo) macrophages. Asterisks represent the p-value of ANOVA > 0.05 (ns),
<0.05(%),<0.01(% %),<0.001 (% % %),<0.0001 (% % * 3% ). (i) Phagocytosis
assay using GFP-labeled E.Coli slurry. Images were taken at 40x magnification.
Quantification of percent cells was performed using Image ] software using 16-bit
images. (j) Efferocytosis assay using apoptotic bodies derived from EdU-labeled
MC38 cancer cells. Mean, +/- SE, EdU+ macrophages. N = 3 biological replicates,
p-value from students t-test. (k) Relative mRNA transcript levels of M2 genes
inresponse to IL-4 (24 hr 10 ng per mL) markers across P.Control, Sen(IR) and
Sen(Doxo) macrophages. Asterisks represent the p-value of ANOVA > 0.05 (ns),
<0.05 (%), <0.01(3% %),<0.001 (3 % %), <0.0001 (% % % %*). (I) Arginase activity
incellular lysates as assessed by urea production. Asterisks represent the p-value
of post-hoc 2-way ANOVA > 0.05 (ns), <0.05 (%), <0.01 (% %), <0.001 (% % %),
<0.0001 (% % % *).
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Extended Data Fig. 4 | See next page for caption.
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Extended Data Fig. 4 | Evaluation of senescence in aging liver cells and aging
heart cells. (a) Mean, and +/- SE, gene expression (RT-qPCR) of Cdkn2a from
N=5,2-4 month young (Y) vs. 21-24-month-old (O) mice. Asterisks represent
the p-value of t-test >0.05 (ns), <0.05 (%), <0.01 (% %), <0.001 (* % %), <0.0001
(% % % %). (b) The percent cell is positive for Cdknla (blue) and Cdkn2a (red)
across the remainder of liver cells across age. (c) Bubble map of genes grouped
by hallmarks or macrophage senescence. Size represents the fraction of cells

expressing each gene, and color reflects average expression for the remainder of
liver cells. (d) UMAP analysis of the Tabula Muris Senis data set representing all
cellsintheliver annotated by cell type. UMAP analysis of the Tabula Muris Senis
datasetrepresenting all cells in the liver annotated by age. (e) The percent cell is
positive for Cdknla (blue) and Cdkn2a (red) across all cells in the heart and aorta
dataset.
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Extended DataFig. 6 | The effects of Trem2 -/~ in senescent macrophages.

(a) Senescence-associated B-galactosidase assay imaging for wild-type and
Trem2 —/-senescent macrophages at 20x magnification. Scale bars represent
20-micron distances. (b) Click-it EdU labeling of cells to assess % cells in S-phase.
Bar graph quantificationis an average of three independent biological replicates.

N =3 biological replicates, p-value from Tukey-test post-ANOVA analysis.

(c) Gene ontology analysis for statistically significant upregulated DEGs within
senescencein response to the Trem2 —/—background. The size of the data points
represents the relative odds ratio.
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Extended Data Fig. 8| Comparative and systemic effects of ABT-263 asa

senolytic. (a) SA beta galactosidase assay imaging for BMDM macrophages at
20x magnification treated with DMSO control, Rapamycin (50 nM), D (15uM) +Q
(20 uM), and ABT-263 (1uM) for 24 hours. Scale bars represent 20 uM distance.
(b) Representative flow cytometry gates of BMDM macrophages treated with
ABT-263 1uM for 24 hours. Gates represent AV+and PI+ cell populations.
(c) Average IC50 quantified on nmscale. N = 3 biological replicates. Asterisks
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represent the p-value of t-test >0.05 (ns), <0.05 (%), <0.01 (% %), <0.001 (% * %),
<0.0001 (% * % *). (d) P21 + F4/80+ (senescent macrophages) abundance
relative to p21+cellsin n = 5-6 liver tissues per condition. P-value of Tukey test
post ANOVA. (e) Average mouse weight +/- SE of N = 5-7 aged mice treated with
Vehicle or ABT-263. (f) Whole tissue staining of SA beta-galactosidase images for
young (4 m) and old (24 m) VAT tissue in response to ABT-263.
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Extended Data Fig. 9| See next page for caption.
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Extended Data Fig. 9| Effects of ABT-263 on gene expression, blood tests, liver
enzymes, metabolites, and lipids. (a) Relative Cdkn2a mRNA transcript levels of
BMDMs from CETP-APOE* Leiden mice crossed on different three backgrounds.
Asterisks represent the p-value of ANOVA > 0.05 (ns), <0.05 (%), <0.01 (% %),
<0.001 (% % %),<0.0001 (% %* % % ). (b-d) Serum metabolite, serum lipid levels,
and serum liver enzymes related to pathology MASH mice. ND was observed
outside blood glucose. Asterisks represent the p-value of t-test >0.05 (ns),

<0.05 (%), <0.01 (% %k),<0.001 (% * %k),<0.0001 (% % % % ). (e) Relative mRNA
transcript levels for inflammatory genes in bulk visceral adipose (VAT) and kidney

samples. P-value represents the results of the t-test. (f) Bulk-RNAseq of the M1
and M2 genes in response to the senolytic drug, ABT-263. Scale bar represents
Log2[TPM +1] expression on az-score axis. N = 6 Vehicle,and N =5 ABT-263
treated mice used in this experiment. (g) Pathology graded histology reports for
fibrosis on 5-6 MASH mice with and without ABT-263. (h) Fold change differences
of normalized lipid abundance (nmol lipid per mgliver) for all lipid species via
shotgun lipidomics (LC-MS/MS) relative to vehicle. Asterisks represent the
p-value of t-test >0.05 (ns), <0.05 (%), <0.01 (% %), <0.001 (% * %),

<0.0001 (% % * *).
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Extended Data Fig. 10 | Senescent human macrophage SASP characterization by gene expression. Relative gene expression (RT-qPCR) normalized to within donor
control. N =9 donors, no gene was significant by p-value statistics. Each line represents paired data points.
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experimental feasibility. No statistical methods were used to pre-determine sample sizes for in vitro and in vivo studies. No data were
excluded from the analyses. All in vitro experiments used at least 3 biological replicates to meet the minimum requirement for parametric
statistical testing. In vitro experiments for transcriptomics, proteomics, metabolomics and SASPomics required at least 4-6 biological
replicates were determined by sample availability and sequencing efficiency. The number of mice for each in vivo experiment was
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availability and mouse number used in prior similar studies with expected similar effect size. In figure 3a, 8 aged C57BL/6J male mice (22-24
months) was collected based of animal availability and 8 young mice were used to match the aged mice cohort size. In figure 3b, 2 old (19
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availability. Six aged mice were allocated per experimental condition (veh vs ABT). One vehicle control mouse died therefore the final vehicle
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HFHCD the CTEP APOE mutant mice, 25 male mice/strain (8-10 weeks old) were used. Figure 7(G-S) 20 CTEP APOE mutant male mice crossed
to C57BL/6J mice were generated across 3 cohorts. An even number of mice were allocated per condition as a vehicle control or treated with
ABT-263. Extended Data Figure 1(I-M), 6-10 male young (3 months) and old (26 months) CD38 KO mice used for in vivo gene expression
experiments also determined by cohort availability. The experiments were not randomized. Investigators were not blinded to allocation
during experiments and outcome assessment. Statistical analyses were performed using the latest Prism (v10.6.1) and R (v4.5.2). The specific
statistical tests used for each experiment are described in the figure legends. All tests were two-sided unless otherwise stated, and a p-value <
0.05 was considered statistically significant. Data distribution was assumed to be normal, but this was not formally tested. Individual data
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three times with similar results. Detailed protocols and analysis methods are provided to ensure reproducibility.
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Materials & experimental systems Methods
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Plants

Antibodies

Antibodies used Target--Company--Catalog Number--Anti-(R=rabbit, r=rat)--Application
mouse beta-Tubulin--Cell signaling--2146S--R--western- dilution 1:1000
mouse Lamin B1--Cell signaling--13435T--R--western-dilution 1:1000
mouse P-Histone--H2AX--Cell signaling-- 9718T-- R--western-dilution 1:1000
mouse P-NF-kappaB p65--Cell signaling-- 3033T-- R--western-dilution 1:1000
mouse NF-kappaB p65--Cell signaling -- 8242T --R--western-dilution 1:1000
mouse p21 --Abcam --ab 188224-- R--western-dilution 1:1000
mouse TREM2-- Invitrogen --MA5-28223 --rat--western-dilution 1:1000
mouse CMPK2-- Abcam -- ab139720 -- R -- western-dilution 1:1000
mouse pl6 -- Abcam -- 211542 - western-dilution 1:1000
mouse Tom20 -- proteintech -- 11802-1-AP- Immunofluorescence-dilution 1:1000
mouse dsDNA -- Abcam -- ab27156-1002 -- Immunofluorescence-dilution 1:1000
mosue F4/80 -- Abcam -- ab6640--rat -- Immunofluorescence-dilution 1:200
mouse p21 --Abcam --ab 188224-- R-- Immunofluorescence-dilution 1:200

Validation All antibodies for flow cytometry applications were validated with proper isotype controls using primary mouse or human
macrophages. Western blot antibodies, specifically mouse p21, p16, Trem2, and Cmpk2, were further validated by detecting bands of
the correct size and when possible using samples from knockout mice that lack the target protein. The p21 Abcam antibody listed
above was specific to p21 protein by western and for immunofluorescence. P16 was also tested in a similar method, however no
commercially available antibody passed internal validations using whole body p16 KO mice for immunofluorescence. Therefore p16
antibodies were used only for western blot analysis, validated on BMDMSs from mice lacking p16 in myelolid cells (LysMCre x p16 fl/
fl). There are no commercial validated antibodies for the mouse Cmpk2 antibody, therefore, CRISPR was used disrupt the Cmpk2
locus and the Abcam antibody was specific to the Cmpk2 protein (please see Figure 2m). Our Trem2 antibody (Invitrogen
MAS5-28223) was tested against BMDMs from a Trem2 KO background and we found the Invitrogen antibody to be specific (please
see figure 4f).

Eukaryotic cell lines

Policy information about cell lines and Sex and Gender in Research

Cell line source(s) 1929 cells used to make conditioned media to grow BMDMs were obtained from ATCC

Authentication Cells were authenticated by ATCC. L929 cells were further validated by the ability of the supernatant rom these cells to
differentiate and grow mouse BMDMs.

Mycoplasma contamination 1929 stocks kept in the laboratory were analyzed for Mycoplasma contamination annually and tested negative.
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Commonly misidentified lines  na

(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

The following laboratory animals were used in vitro experiments. Briefly, 8-12 week male mice were sacrificed for bone marrow
harvest then subjected to macrophage differentiation in vitro in the presence of mCSF. In figure 1-2; N=3 male C57BL/6J mice were
used to perform experiments testing macrophage senescence. No power analysis was performed to pre-determine an N=3; this
number was predetermined based on animal availability. Other B6 mice were used for In vivo testing for figure 3. In figure 3, N=16
male C57BL/6J mice was determined the cohort size based on animal availability. The experiment evaluated the expression of
Cdkn1la, SA-Beta gal, and Immunofluorescence. Half the mouse cohort is young (2-4 months) the other half is old (22-24 months);
N=8 mice per age group was used for statistical testing. Four heart samples (2 young, 2 old) were allocated for other experiments
unrelated to this manuscript. In figure 4 C57BL/6J and Trem?2 -/- mice were used to harvest bone-marrow-derived macrophages. N=6
C57BL/6J young (8-12 week) male mice were used for proteomic analysis (Figure 4a-c) based on animal availability. N=3 C57BL/6J
(8-12 week) male mice was used as wild-type control for Trem2 -/- N=3 (8-12 week) male mice (figure 4f-j). N=3 male young (8-12
week) C57BL/6J was used to harvest bone-marrow-derived macrophages for lipidomics experiments and Ac-LDL in vitro experiments
(figure 5a-c and figure 6a-e).

For in vivo studies the following mice were used. C57BL/6J and Cd38KO mice were from The Jackson Laboratory (Bar Harbor, ME
cat#: 000664 & 003727). All transgenic mice expressing human CETP were obtained from The Jackson Laboratory, and mice carrying
the human APOE*3-Leiden variants were kindly provided by Dr. L. Havekes. All mice were young male adults (2-4 months) or old
males (22-24 months) and the genetic backgrounds include C57BL/6J, Cd38 KO, CETP-APOE mutant, BXD19, and 129X1. Mice were
housed and maintained at UCLA animal facilities on a 12 hour dark/light cycle with ambient temperatures of 20-26C and the relative
humidity of 30-70%. In figure 6f-k, N=23 C57BL/6J male mice (N=12 young and N=11 old) were predetermined sample size based on
animal availability. N=6 mice were allocated for every group except for the old vehicle group where one mouse acquired the tumor.
No power analysis was performed to determine the sample size. In figure 7a-d the generation and characterization of the F1 mice for
this study were determined based on animal availability. N=25 three month CETP-APOE mutant, BXD19, and 129X1 mice were placed
on a high fat high cholesterol diet to assess the impact of excess cholesterol on macrophage function and senescence in vivo. N=3-4
mice were harvested per time point and per genotype based on animal availability. In figures 7g-s, N=19 CETP-APOEx C57BL/6) male
mice were used for senolytic testing. Sample size was not predetermined strictly due to animal availability. N=9 male mice were
placed on a HFHCD and treated with Vehicle, N=10 male mice were given ABT-263.

No wild animals were used in this study.
All mice used for in vitro and in vivo studies were male.
NA

Mice were bred at UCLA in accordance with the Institutional Animal Care and Use Committee (IACUC). Animal studies were approved
by the UCLA Animal Research Committee and IACUC.

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

Plots

Confirm that:
The axis labels state the marker and fluorochrome used (e.g. CD4-FITC).

|Z| The axis scales are clearly visible. Include numbers along axes only for bottom left plot of group (a 'group' is an analysis of identical markers).
All plots are contour plots with outliers or pseudocolor plots.

& A numerical value for number of cells or percentage (with statistics) is provided.
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Methodology

Sample preparation All flow cytometry experiments were performed on in vitro macrophage cultures. Activated BMDMs or senescent BMDMs
were lifted from non-TC treated plates after activation using cold PBS with 5mM EDTA for 5-10 min prior to blocking with FC
block and staining with antibodies. Click-iT Edu 488 labeling (ThermoFisher) was used to measure macrophage proliferation
as per manufacturer's protocol. Surface staining with other fluorochrome conjugated antibodies were performed for 30
minutes on ice at 1 ug for every mL each in PBS. Cells were then given an antibody safe fix solution, permeabilized, then
subjected to intracellular staining on ice for 30 min in PBS. Cells were then moved for analysis on when the Attune NxT was
performed.

Instrument Attune NxT Acoustic Focusing Cytometer

Software Attune NxT software v3.1.2 with quantification on FlowJo v10

Cell population abundance All flow cytometry experiments were done in vitro using BMDM macrophage cultures. Cell abundance was determined by the
number of macrophages positive for FFCH and SSCA.

Gating strategy Viable macrophage populations in vitro were determined using FSC/SSC at approximately FAC 400k/SSC 150-600K based on

voltage 80 FSC and 310 SSC.

Single cells were determined looking at FSC-H and FSC-A of a height to area ratio of one to one 1:1.

|:| Tick this box to confirm that a figure exemplifying the gating strategy is provided in the Supplementary Information.






