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Figure S1   HMGB1 is depleted from enlarged nuclei and accompanied by gene expression changes.  

A. Pie charts (top) of nuclear size in IMR90 populations. Bar graphs (bottom) stratify cells according  

to increasing nuclear size. *: significantly different to proliferating cells, P<0.05; Fisher’s exact test. 

B. Representative images of proliferating (top row) and FACS-sorted senescent IMR90 (bottom row) 

immunostained for HMGB1 and counterstained with DAPI. Bar: 5 μm. 

C. Bar graphs showing declining HMGB1 (left) and H3K27me3 levels (mean ± S.D.; right) in 

proliferating (grey), senescent (green) and FACS-sorted IMR90 (black) stratified according to 

nuclear size from images like those in panel B. The number of cells analyzed (N) is indicated. 

D. Bar graphs showing HMGB1/B2 levels (mean ± S.D.) detected in the growth media of proliferating 

(grey) or FACS-sorted IMR90 (black). *: P<0.01; unpaired two-tailed Student’s t-test (N=2). 

E. Gene set enrichment analysis of genes translationally upregulated but transcriptionally suppressed 

in Ribo-seq data. Normalized enrichment scores (NES) and associated P-values are shown. 

F. As in panel E, but for genes translationally downregulated but transcriptionally upregulated. 

G. Chromatin fractionation western blots of exemplary SASP-relevant factors in proliferating and 

senescent IMR90; CCL2 provides a negative and HSC70 a loading control. 
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Figure S2   HMGB1 chromatin-binding features in proliferating human cells.  

A. Genome browser views showing normalised HMGB1 ChIP-seq signal at the FAM193B and KMT2A 

locus from both HUVEC (pink) and proliferating/senescent IMR90 (grey/green). 

B. Line plots showing distribution of H3K27ac (magenta) and CTCF ChIP-seq signal (grey) in the 10 

kbp around HMGB1 peaks from proliferating HUVECs and IMR90. 

C. Fractionation western blot in proliferating or senescent IMR90; HSC70 provides a loading control. 

The chromatin fraction part of the HMGB1 blot (dashed line) is shown at a shorter exposure (1.0 

sec) than the rest of the blot (5.5 sec; see also Source Data). 

D. Logos and associated E-values for the most enriched de novo motifs under HMGB1 peaks. 

E. Heatmap showing most enriched TF binding motifs in the footprints from panel C; up- (>0.6 log2-

fold change; orange) or downregulated TF genes (<-0.6 log2-fold change; green) are indicated. 

F. Plots KEGG pathways associated with HUVEC and IMR90 HMGB1-bound genes. The number of 

genes in each cell type (N) is indicated. 

G. Box plots (left) showing significantly up/downregulated genes from proliferating HUVECs with 

HMGB1 peaks within 20 kbp of their TSS. GO terms associated with these differentially-regulated 

genes are plotted (right). The number of genes in each group (N) is indicated. 

H. As in panel G, but for HMGB1-bound genes in IMR90. 
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Figure S3   HMGB1 demarcates TAD and loop domains boundaries in proliferating HUVECs.  

A. Exemplary Hi-C heatmap for a subregion in HUVEC chr10 aligned to HMGB1 ChIP-seq; peaks at 

TAD boundaries are indicated (pink arrowheads). 

B. Line plot showing normalised HMGB1 (green) and CTCF ChIP-seq signal (grey) along all 2888 TADs 

±20 kbp from proliferating HUVEC. 

C. As in panel B, but in the 160 kbp around HMGB1- (top) or CTCF-marked TAD boundaries (bottom). 

The percentage of HMGB1 peaks at boundaries is indicated (top right). 

D. Aggregate plots showing 20 kbp-resolution Hi-C signal for proliferating (top), senescent-specific 

(bottom) or shared loops (middle). The number of loops in each category (N) is indicated.  

E. Line plot showing normalised HMGB1 (red) and CTCF ChIP-seq signal (grey) along all 801 loop 

domains TADs ±50 kbp from proliferating HUVEC. 

F. Box plot showing significantly up/downregulated HUVEC genes harboured inside the loops from 

panel E. The number of genes in each group (N) is indicated. 
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Figure S4   HMGB1 demarcates specific TAD subsets in primary human cells.  

A. Bar plots showing the number of TADs contained in progressively larger clusters derived using TiLO 

on proliferating (grey) and senescent Hi-C data (green) from HUVEC (top) and IMR90 (bottom). 

Dots show the absolute number of HMGB1 ChIP-seq peaks in each TiLO cluster category. *:  

P<0.01; Fisher’s exact test. 

B. Chrom3D visualisation of TAD clustering in chr10 from proliferating HUVEC (top); each sphere 

represents one TAD. Violin plots (below) show 3D distances amongst TADs in three randomly-

selected clusters (0, 1, and 4) or between TADs from different clusters. *: significantly different to 

inter-cluster distances, Wilcoxon-Mann-Whitney test. 

C. Chrom3D visualisation of TAD clustering in chr17 from proliferating (top) and senescent HUVEC 

(bottom). TADs (spheres) are coloured by the cluster they belong to (left) or according to their 

HMGB1 ChIP-seq content (middle; grey – zero peaks, blue – 1 or 2 peaks, purple – 3 or 4 peaks,  

red – 5 or more peaks). Violin plots (right) show 3D distances amongst TADs in each subgroup or 

between HMGB1-containing and non-containing TADs. *: significantly different to inter-cluster 

distances, Wilcoxon-Mann-Whitney test. 

D. As in panel E, but for chr6 from proliferating and senescent IMR90. 

E. Left: Exemplary Hi-C data (40-kbp resolution) around a single-TAD cluster (magenta) in HUVEC 

chr10 aligned to TAD positions, HMGB1 peaks, and ENCODE ChIP-seq. Right: Exemplary Hi-C data 

for TADs forming a multi-TAD cluster in senescent HUVEC according to TiLO. 

F. Violin plots showing interchromosomal distances between TADs in different clusters of HUVEC 

chr10 (top) or IMR90 chr17 (bottom) based on TiLO/Chrom3D visualisations. *: significantly 

different to inter-cluster distances, Wilcoxon-Mann-Whitney test. 

G. Heatmap showing protein (SASP, from http://www.saspatlas.com/; log)and gene expression levels 

(log2FC) of HUVEC SASP-related genes embedded in high-HMGB1 (red) TADs like those in panel E. 

**: genes bound by HMGB1 in HUVEC ChIP-seq data are more than expected by chance; P>0.001, 

hypergeometric test. 

 

 

  

http://www.saspatlas.com/


Sofiadis et al: Appendix 

 

8 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Sofiadis et al: Appendix 

 

9 
 

 

Figure S5   HMGB1-knockdown effects in proliferating HUVECs and IMR90.  

A. Representative immunofluorescence images of HMGB1 (left) in siHMGB1-treated and control cells 

counterstained with DAPI. Bean plots quantify knockdown efficiency (middle; N is the number of 

cells analyzed). Bar graphs (right) show reduction in HMGB1 mRNA levels (±S.D.; N=2) in 

knockdown compared to control cells. Bar: 5 μm. *: P<0.01; Wilcoxon-Mann-Whitney and 

unpaired two-tailed Student’s t-test for bean and bar plots, respectively. 

B. Representative brightfield images of siHMGB1-treated HUVECs showing elevated β-galactosidase 

activity compared to control cells (left); bar graphs quantify this increase (right; N indicates the 

number of cells analyzed). *: P<0.01; Fisher’s exact test. 

C. As in panel A, but for LMNB1 levels. Bar: 10 μm. No statistically significant difference (n.s.); 

Wilcoxon-Mann-Whitney test. 

D. As in panel A, but for BrdU incorporation. Bar: 10 μm. P=0.123; Fisher’s exact test. 

E. As in panel A, but for p21 levels. Bar: 10 μm. P=0.098; Fisher’s exact test. 

F. Fractionation western blot (top) in control and HMGB1-knockdown IMR90; HSC70 provides a 

loading control. Bar graphs (below) quantify the reduction in chromatin-bound HMGB1 after 

normalization to the loading control. The chromatin fraction of the HMGB1 blot (dashed line) is 

shown at a shorter exposure (1.0 sec) than the rest of the blot (3.3 sec; see also Source Data). 

G. Line plots (left) showing normalised HMGB1 ChIP-seq signal along genes up- (orange) or 

downregulated upon HMGB1-knockdown in IMR90 (green; N indicates the number of HMGB1-

bound genes). Bar plots (right) showing GO terms associated up/downregulated genes and their 

enrichment P-values. 

H. Scatter plots (left) showing correlation between differentially-expressed genes (log2FC) upon 

senescence entry and HMGB1-knockdown in IMR90. Pearson’s correlation (ρ) and associated        

P-value are shown alongside the number of genes (N) in each subgroup. Bar plots (right)     

showing GO terms and enrichment P-values associated with genes commonly downregulated 

(“DOWN/DOWN”) or downregulated in senescence but upregulated upon HMGB1-knockdown 

(“DOWN/UP”). Terms relevant to RNA processing are highlighted (bold). 
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Figure S6   HMGB1 sCLIP controls and analysis of HMGB1-interacting RBPs.  

A. Electrophoretic profiles of control (beads only; black dotted square) and HMGB1 IP (orange dotted 

rectangle) probed for RNA (top) or HMGB1 (bottom) in both sCLIP replicates. The 35-kDa position 

of the molecular mass ladder is indicated. 

B. As in panel A, but for RNA eluted from control (beads only; black dotted square) or HMGB1 IP 

(orange dotted rectangle) in both sCLIP replicates. The 112-nt band in the molecular mass ladder 

(red star) corresponds to ~144 pg of RNA. 

C. Scatter plot showing correlation of sCLIP data from two independent biological replicates 

compared per binding peak normalized read count. Spearman correlation values (R2) are shown. 

D. Venn diagram showing overlap of HMGB1 sCLIP and ChIP-seq targets in proliferating IMR90. 

E. ssHMM motif analysis of sCLIP data showing sequence probabilities in HMGB1-bound motifs 

predicted to form different structures using the reference human genome (hg19). 

F. Box plots (left) showing change (log2) in mRNAs differentially-regulated upon senescence and 

bound by HMGB1 in IMR90 sCLIP. The number of mRNAs (N) analyzed is indicated. Bar graphs 

(right) showing GO terms associated with each subgroup and their enrichment P-values.  

G. Line plots showing mean HMGB1 sCLIP signal along mRNAs up- (orange) or downregulated (green) 

upon HMGB1-knockdown in IMR90. The number of HMGB1-bound mRNAs (N) is indicated.  

H. As in panel F, but for the up-/downregulated mRNAs from panel F. 

I. Experimentally-validated protein-protein interaction network for HMGB1-coimmunoprecipitating 

RBPs (colored spheres) that are also downregulated in senescence. Their secondary interactors 

(grey spheres) from the STRING database are also shown. 

J. Western blots showing ILF3 co-immunoprecipitating with HMGB1 (left) or IgG (right) in IMR90; 

blots on 10% of input material provide a loading control. 

K. Representative images of IMR90 overexpressing HMGB1-GFP and immunostained for ILF3. 

Outlines of nuclei are indicated (dashed lines based on DAPI counterstaining). IMR90 transfected 

with an empty vector provides a control. Bar: 10 μm. Signal intensities are quantified in the violin 

plots (right). *: significantly different to control; P<0.001, Wilcoxon-Mann-Whitney test 

L. As in panel K, but immunostained for phospho-NFκB. Bar: 10 μm. 

M. Bar graphs showing mean fold-enrichments (over IgG controls ±S.D., N=2) of selected mRNAs from 

ILF3 RIP experiments in proliferating IMR90. *: significantly different to control; P<0.05, unpaired 

two-tailed Student’s t-test. 

N. As in panel M, but showing mean HMGB1 enrichment on selected mRNA targets in proliferating 

(grey) and senescent IMR90 (green). Fold differences between the two states are indicated. 
 

 


