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Supplemental Figure 1. Levels of TOP2-DNA complexes are increased in the presence 

of UAE inhibitor, PYR-41. (A) K562 cells were treated with 100µM etoposide alone or in 

combination with 50 µM PYR-41. After 2 hours etoposide treatment, cells were then incubated 

in etoposide-free medium containing 0.1% DMSO or 50 µM PYR-41 for the times indicated. 

Levels of TOP2A- and TOP2B-DNA complexes were measured by TARDIS assay. Statistical 

comparisons were made by two-way ANOVA with Bonferroni’s post-hoc test. (B) Western blot of 

cells treated with PYR-41 in the presence or absence of MG132, probed with anti-ubiquitin 

FK2. 

Supplemental Figure 2. The Nedd8 activating enzyme (NAE) does not contribute 

significantly to the removal of TOP2-DNA complexes. K562 cells were treated with 100µM 

etoposide alone or in combination with 3µM MLN4924, a highly specific NAE inhibitor. After 2 

hours etoposide treatment, cells were then incubated in etoposide-free medium containing 

0.1% DMSO or 3µM MLN4924. Levels of TOP2A- and TOP2B-DNA complexes were 

measured by TARDIS assay up to 2 hours after etoposide removal. Data are displayed as 

scatter plots, where each dot represents the integrated fluorescence value for a single 

nucleus, median and interquartile ranges are also indicated. Data are displayed as scatterplots 

where each dot represents the integrated fluorescence value for a single nucleus. Median and 

interquartile values are shown in blue. 

Supplemental Figure 3. MLN7243 does not inhibit SUMOylation of TOP2-DNA 

complexes. (A) K562 cells were treated with DMSO or etoposide and TARDIS slides 

prepared and probed for SUMO 2/3. Representative images are shown demonstrating that 

SUMO 2/3 can be detected on TOP2. (B) K562 cells were treated with 100µM etoposide alone 
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or in combination with 10µM of the UAE1 inhibitor MLN7243 for 2 hours. Levels of 

SUMOylated TOP2-DNA complexes were measured using the TARDIS assay. 

Supplemental Figure 4. siRNA knockdown of the ubiquitin activating enzyme UBA6 or 

UAE and UBA6. (A) The TARDIS assay was performed in K562 cells following treatment with 

UBA6 siRNA or control (CON) siRNA, data is shown as a scattergram where each dot is 

derived from a single cell, the number of cells is shown above the scattergram. (B) The 

removal of etoposide-induced TOP2-DNA complexes was also examined following double 

siRNA knockdown of both known ubiquitin activating enzymes, UAE1 and UBA6. (C) Western 

blot showing siRNA-mediated depletion of UBA6. (D) Western blot showing siRNA-mediated 

depletion of UAE1 and UBA6. 

Supplemental Figure 5. Tightly associated chromatin proteins (histones, RNAPII and 

Ku80) are removed from TARDIS slides during lysis. K562 cells were treated with 100µM 

VP-16 or 0.2% DMSO for 2 hours. Cells were fixed in 4% paraformaldehyde (left panel) or 

lysed in 1% SDS and 1M NaCl as per the TARDIS assay (right panel). IF and TARDIS slides 

were then probed for histones, RNA polymerase II (Rpb1) and Ku80. 

Supplemental Figure 6. Using the TARDIS assay to investigate the ubiquitination of 

TOP2-DNA complexes. Cells were incubated with 20µM or 100 µM etoposide or DMSO for 

1 hour. The presence of ubiquitin (K48-linked ubiquitin, K63-linked ubiquitin or all conjugated 

ubiquitin) on TOP2-DNA complexes was visualised using the TARDIS assay.  
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Fig. S4 
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