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Figure S1. Related to Figure 1. Primary and paracrine senescent cells express DPP4 on their
surface.

(A) Flow chart of primary and paracrine senescence induction. (B) Representative images of SA
B Gal staining. (C) Representative images of yYH2AX and HMGB1 immunofluorescence. (D)
Percent of SA B Gal positive cells 7 days after doxorubicin or CM treatment. (E) Quantification of
yH2AX foci; cells with two or more foci per nucleus were defined as SCs. (F) HMGBL1 relocalizes
in SCs. Percentage of cells expressing HMGBL1 in the nucleus (green) and nucleus + cytosol (red)
was scored. (G) Cell proliferation assay, percentage of Click-it EdU Alexa Fluor 488 positive cells.
(H-1) DPP4 immunofluorescence staining in fibroblasts (IMR90). (J) Flow cytometry analysis of
DPP4 expression in NS and S IMR90. (K and L) DPP4 immunofluorescence staining in
mesenchymal stem cells. (M) Flow cytometry analysis of DPP4 expression in mesenchymal stem
cells. (N-O) DPP4 immunofluorescence staining of S and NS ECs. (P) Flow cytometry analysis of
DPP4 expression in S and NS ECs. (Q-R) DPP4 immunofluorescence staining of PS and NSCM-
treated ECs. (S) Flow cytometry analysis of DPP4 expression in PS and NSCM-treated ECs. (T)
Percent of DPP4* ECs from flow analysis in three donors. Values were presented as mean = SEM.
Comparison was made with one-way ANOVA. Error bars = SEM. *P < 0.05, **P < 0.01, ***P <

0.001, ****P < 0.0001.
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Figure S2. Related to Figure 1. Isolation of live SCs using DPP4 as a surface marker. (A-D)
Representative images of SA B Gal staining in SPPP4* and PSPPP4+and their respective controls. (E-
H) Representative images of YH2AX and HMGBL1 staining in SPPP4* and PSPPP4* and their NS
controls. Both primary and paracrine SCs were isolated based on DPP4 expression and replated.
24hrs after replating cells were stained for SA B Gal, or yYH2AX and HMGBL. (1) Percent of SA
Gal positive cells in SPPP4* and PSPPP4* ECs in three donors. (J) Percent of cells with two or more
yH2AX foci in SPPP4* and PSPPP4* ECs in three donors. (K) Percent of SA B Gal positive cells in
SPPP4+ (irradiated) and PSPPP4* ECs treated with CM from irradiated cells. (L) quantification of
yH2AX foci in irradiated SPPP4* and their PSPPP4* ECs. (M) as in (K) for doxorubicin treated
IMR90 cells and their paracrine SCs. (N) as in (L) for irradiated IMR90 cells and their paracrine
SCs. (O) Percent of SA B Gal positive cells in DPP4- flowthrough paracrine senescent ECs. (P)
Percent of cells with two or more YH2AX foci in DPP4- flowthrough paracrine senescent ECs.
Values were presented as mean £ SEM. Comparison was made with one-way ANOVA. Error bars
= SEM. **P < 0.01, ***P < 0.001, ****P < 0.0001.
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Figure S3. Related to Figure 2. PSPPP#* are refractory to senolytic drugs effective against
SDPP4+'

(A) Dose optimization of ABT-199. Viability was determined 24hrs after treatment. The same data
with Fig. 2B. (B) As in (A) for ABT-263. Viability was determined 48hrs after treatment. The
same data with Fig. 2C. (C) As in (A) for Quercetin. Viability was determined 48hrs after
treatment. The same data with Fig. 2D. (D) As in (A) for D + Q combination. Viability was
determined 48hrs after treatment. The same data with Fig. 2E. (n=3 technical replicates for 3
donors). Comparison was made with two-way ANOVA. Error bars = mean £ SEM. *P < 0.05, **P
<0.01, ***P < 0.001, ****P < 0.0001.
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Figure S4. Related to Figure 3. Transcriptome profile of SPPP4* and PSPPP4*,

(A) Venn diagram of DEGs of SPPP4* and PSPPP4*, (B) 2D PCA of SPPP4*and PSPPP4* and NS
controls from one donor. PSPPP4* samples were well separated from SPPP4* NS and NSCM-treated
samples. (C) 2D PCA of SPPP4* and PSPPP4+ and NS and NSCM-treated controls from one donor.
PSPPP4+samples were well separated from SPPP4* NS and NSCM-treated samples. (D-F) Heat map
of the DEGs for SPPP4* and PSPPP4* for three donors. In each donor PSPPP4* were well separated
from SPPP4* and clustered together. Heat maps indicate the averages of 3 experiments (n=3
technical replicates for each 3 donors). (G and H) GO term categories using PANTHER
classification system for SPPP4* (G) and PSPPP4* (H). GO terms categorized by biological process,

cellular component, and molecular function.
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Figure S5. Related to Figure 3. Transcriptome profile of PSPPP4*,

(A and B) Functional enrichment analysis using WebGestalt for SPPP4* (A) and PSPPP4* (B). DEG’s
(JLFC| >= 1, P-value < 0.05) was used as an input for GO term analysis. P-value < 0.05, term
enrichment > 1.5 were used as a cut of for the GO terms analysis. (C) comparison of the DEGs of
PSPPP4+with previously reported DEGs of secondary SCs. (D) Circos plot illustrating overlap of
genes differentially expressed in PSPPP4*and previously reported genes by other groups. Purple
lines link genes whose transcription is affected by multiple groups. Blue lines link genes affected
by one group only, but which fall into the same GO term. A greater number of purple and blue
links and longer dark orange perimeter arcs indicate greater overlap between the DEG and GO
terms affected. (E) Enrichment network analysis: each term is represented by a circle node, where
its size is proportional to the number of input genes fall into that term, and each pie sector is
proportional to the number of hits originated from a group. (Parameters: minimum overlap = 3,

minimum enrichment = 1.5, p value < 0.01).
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Figure S6. Related to Figure 4-6. Senescent cells have high ferrous iron content and primed
to ferroptosis.

(A and B) ferrous iron staining using SiRhoNox-1 in SP”P4* (A) and PSPPP4* ECs (B). (C-D)
Representative SiRhoNox-1 based ferrous iron staining in NS (C) and S ECs (D). (E-F) Oxidized
lipid staining using C11 Bodipy in NS (E) and S ECs (F). (G) Malondialdehyde (MDA) level in S
and NS ECs. (H) Cytotoxicity of RSL3 in in SPPP4*and PSPPP4* ECs. (1) Cytotoxicity of FIN56 in
etoposide treated SPPP4* and their PSPPP4* ECs. (J) Cytotoxicity of FIN56 in etoposide treated
IMR90 primary SCs. (K) Cytotoxicity of FIN56 in in SPPP4*and SPPP4 IMR9O0 cells.
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Figure S7. Related to Figure 6. Ferrous iron-activatable prodrug as a senolytic approach.

(A) Cytotoxicity of CBI and TRX-CBI in NS ECs. (B) Cytotoxicity of TRX-CBI in SP?P4*and
PSPPP4+ IMR90 cells. (C) Cytotoxicity of TRX-CBI in etoposide treated senescent IMR90 cells.
(D) TRX-CBI induces apoptosis in senescent ECs. SCs were treated with 20nM TRX-CBI and

apoptosis were determined by annexin V and PI flow analysis at different time point.



