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Supplementary S1 

Effect of CPT or POTHQ on the TOP1 activity measured by the state-of-the-art nicking assay 

The effect of the small-molecule compounds CPT and the POTHQ was investigated 

using the state-of-the-art agarose gel-based assay called nicking assay. TOP1 can remove 

supercoils from plasmid DNA by making a transient nick, which is rapidly resealed by 

the enzyme. In the nicking assay, TOP1 is incubated with a negatively supercoiled DNA 

plasmid in the absence or presence of the small-molecule compound to be investigated. 

After incubation, the reaction is terminated by the addition of SDS and proteinase K and 

the DNA plasmid is run into an agarose gel in the presence of the DNA intercalator, eth-

idium bromide. Due to the ethidium bromide-induced DNA unwinding effects, positive 

supercoils will be introduced into relaxed intact plasmid as well as in negatively super-

coiled intact plasmid. This will cause the negatively supercoiled plasmid to run slightly 

slower in the gel compared to relaxed plasmid. The mobility of nicked plasmid, however, 

will not be affected by ethidium bromide since one strand is free to rotate. Thereby, the 

positive supercoils introduced by ethidium bromide are quickly removed. This causes 

nicked plasmid to run slowly in the gel and allows easy visualization of an increase in this 

topoisomer as a result of a TOP1 poison causing accumulation of cleavage complexes by 

stimulating cleavage, inhibiting ligation or both. A typical example of a small-molecule 

compound causing accumulation of TOP1 dependent nicks in plasmid DNA is CPT that 

acts by inhibiting the ligation reaction of catalysis [1,2]. 

As shown in Supplementary Figure S1, CPT increased the amount of nicked DNA 

(compare lanes 4-5 with lanes 2-3). This is consistent with CPT inhibiting the religation 

step of the TOP1 catalytic cycle without inhibiting the cleavage activity, thus causing an 

increase of the amount of nicked DNA molecules, with TOP1 covalently bound to them. 

On the other hand, POTHQ did not increase the amount of the nicked DNA (compare 

lanes 6-7 with lanes 2-3). This is consistent with POTHQ inhibiting all steps of TOP1 ca-

talysis and thus preventing the generation of TOP1-DNA cleavage complexes and the lack 

of nicked DNA molecules.  
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Figure S1. Nicking experiment. TOP1 was incubated in the absence (DMSO) or presence of either 

50 μM CPT or 50 μM POTHQ. TOP1 was incubated with supercoiled DNA plasmid and the reac-

tions terminated at the indicated time points. The DNA molecules were separated by gel electro-

phoresis on a 1% agarose gel in the presence of 0.5 g/mL of ethidium bromide. C, negative con-

trol (supercoiled DNA only). 

Supplementary materials and methods 

Nicking assay 

TOP1 activity was measured using a DNA nicking assay by incubating 330 ng of 

TOP1 with 0.5 μg of negatively supercoiled pUC18 in 20 μL of reaction buffer (20 mM 

Tris-HCl, 0.1 mM EDTA, 10 mM MgCl2, 10 mM CaCl2 and 150 mM NaCl, pH 7.5) and in 

presence of 0.1 % DMSO or 50 μM CPT or 50 μM POTHQ. The reactions were performed 

at 37 °C and stopped by the addition of 0.5% SDS after one or three minutes. The samples 

were protease digested, electrophoresed in a horizontal 1% agarose gel containing 0.5 

μg/mL ethidium bromide in TBE buffer (50 mM Tris, 45 mM boric acid, 1 mM EDTA) at 

26V for 20 h. The picture was acquired using a Geldoc imager (Bio-Rad). 
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