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SUPPLEMENTARY FIGURES 
 

 

 
 

Supplementary Figure 1. NOK senescence assays. (A) Flow cytometry for additional NOK donors, including negative controls (no Edu 
treatment) and U2OS positive control. (Top two rows, Donor 1408, passage 10 and last passage; third row, Donor 1508 passage 10; fourth 
row, U2OS cells). (B) IF for yH2AX positive control U2OS cells. (C) IF for p16INK4A. (Top, passage 5; second row, passage 13). Fluorescence per 
cell for p16INK4A protein as passage 13 is 2.87 times the level at passage 5 (p<0.0001 using two-tailed t-test) (Donor 1415) (data not shown). 
If for p16INK4A negative control NOKs (no primary antibody) (third row left, passage 5; third row right, passage 13) (Donor 1415). If for 
positive control etoposide-treated BJ fibroblasts (fourth row). (D) IF for p21WAF1/CIP1 negative control NOKs (no primary antibody) (Donor 
1408, passage 5). (E) If for p21WAF1/CIP1 positive control U2OS cells. (F) p21WAF1/CIP1 ImageJ quantification reading normalized to β-actin 
(left). Similar results were obtained for normalization to total protein in Ponceau S Stain (right). 
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Supplementary Figure 2. Overrepresentation analysis. (A) WebGestalt directed acyclic graph (DAG) (using weighted set cover) for 
genes upregulated with senescence shows upregulation of inflammatory processes from passage 5 to last passage (left). DAG for genes 
downregulated with senescence shows downregulation of peptide cross-linking from passage 5 to last passage (right). (B) DAG for genes 
upregulated with senescence shows upregulation of inflammatory processes from passage 5 to passage 10 (left). DAG for genes 
downregulated with senescence shows downregulation of peptide cross-linking from passage 5 to passage 10 (right). (C) DAG for genes 
upregulated with senescence shows upregulation of response to type I interferons from passage 10 to last passage (left). DAG for genes 
downregulated with senescence shows downregulation of acute inflammatory response from passage 10 to last passage (right), which 
represents a different set of genes, with one exception, than those upregulated comparing passage 5 to passage 10. 
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Supplementary Figure 3. HOMER transcription factor motif analysis. (A) Analysis for genes upregulated with senescence comparing 
last passage to passage 5 shows binding sites for pro-inflammatory transcription factors. (B) Analysis for genes downregulated with 
senescence comparing last passage to passage 5 includes Smad3 binding site and two TATA-box sequences. (C) Analysis for genes 
downregulated comparing passage 10 to passage 5. (FDR=0.05, showing only the best match for each motif). 
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Supplementary Figure 4. Unbiased RNA-seq analysis. (A) Principal component analysis plotting passage 5 and last passage for each 
replicate. (B) ImageJ quantification readings of E2F1 normalized to β-actin (Donor 1408). Similar results were obtained for normalization to 
total protein in Ponceau S stain (Supplementary Figure 1F). (C) ImageJ quantification readings of E2F1 normalized to β-actin (Donor 1415). 
Similar results were obtained for normalization to total protein in Ponceau S stain for total protein (right). 
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Supplementary Figure 5. SASP components. (A) RT-qPCR results for five selected SASP elements. Y-axis is 2-∆∆Cq on a log10 scale. 
Passage 5 and last passage were normalized to GAPDH (∆Cq) and the last passage was then normalized to passage 5 (∆∆Cq). (Top, two 
replicates from Donor 1408; bottom, two replicates from Donor 1415). Large difference between female (1408) and male donor (1415) for 
MMP1 is consistent with RNA-seq data. Y-axis scales differ. (Significance determined comparing last passage to passage 5, after normalization 
to GAPDH, using two-tailed t-test). (B) Protein levels of other SASP elements in conditioned medium. Determined and normalized as in Figure 
4C (Mean ± SD). Y-axis scales differ. (Significance determined by t-test). *p<0.05, **p<0.001, and ****p<0.0001. 
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Supplementary Figure 6. HSP60 microscopy. (A) IF staining of NOKs for HSP60 and actin. Representative example of many small bodies 
observed that were positive for HSP60 and outside cell boundary. (Top row, 63x objective and zoom = 1; bottom row, same cell and EV at 63x 
objective and zoom = 3). (B) TEM shows vesicles from EV pellet bearing the positive control exosomal marker CD81 (left, and 3x enlargement 
center). Negative control (secondary antibody and beads, no primary antibody) shows no labeling of vesicles (right). 

 
 


