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Fig 3 
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Fig 4 
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Cell Line Assay Pre-Treatment Etoposide % +ve control* SEM* p <0.05** % +ve control % reduction 

/ µM corrected*** induced by SA****

NB4 TOP2A CCs None 10 39.4 2.3 39.3

NB4 TOP2A CCs SA 10 32.3 3.9 Y 32.2 18.1

NB4 TOP2A CCs None 100 100.0 1.4 100.0

NB4 TOP2A CCs SA 100 87.7 0.2 Y 87.6 12.4

NB4 TOP2B CCS None 10 50.5 4.9 50.5

NB4 TOP2B CCS SA 10 22.6 6.7 Y 22.6 55.3

NB4 TOP2B CCS None 100 100.0 11.1 100.0

NB4 TOP2B CCS SA 100 61.7 7.9 Y 61.7 38.3

NB4 gH2AX None 10 48.8 5.4 43.5

NB4 gH2AX SA 10 37.9 1.6 N 32.4 25.5

NB4 gH2AX None 100 100.0 4.9 94.7

NB4 gH2AX SA 100 59.6 2.8 Y 54.1 42.9

Cell Line Assay Pre-Treatment Mitoxantrone/ % +ve control* SEM* Sig (P -value)** % +ve control % reduction 

/ µM corrected*** induced by SA****

NB4 TOP2A CCs None 0.5 62.1 4.3 59.7

NB4 TOP2A CCs SA 0.5 28.9 4.3 Y 24.2 59.4

NB4 TOP2A CCs None 1 100.0 6.1 95.4

NB4 TOP2A CCs SA 1 55.5 5.0 Y 54.1 43.3

NB4 TOP2B CCS None 0.5 67.6 13.1 41.0

NB4 TOP2B CCS SA 0.5 29.5 5.1 Y 4.9 88.0

NB4 TOP2B CCS None 1 100.0 7.2 76.1

NB4 TOP2B CCS SA 1 54.9 4.5 Y 27.9 63.3

NB4 gH2AX None 0.5 58.9 1.8 39.9

NB4 gH2AX SA 0.5 43.6 2.7 N 27.1 31.9

NB4 gH2AX None 1 100.0 5.2 81.0

NB4 gH2AX SA 1 61.0 3.7 Y 49.8 38.5

* Mean value relative to mean of value obtained with 100 mM etoposide / 1mM mitoxantrone, without SA pretreatment, ± SEM

** Significance of difference between control and SA pretreatment

***  Mean value relative to mean of value obtained with 100 mM etoposide / 1mM mitoxantrone,

  without SA pretreatment with the value thus obtained for 0µM Etoposide/Mitoxantrone subtracted

**** Applies to values after subtraction of mean 0µM Etoposide/Mitoxantrone values
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K562 TOP2A CCs 10 38.6 1.2 37.7

K562-line4 TOP2A CCs 10 59.8 2.4 Y 58.9 56.3 1.563009

K562-line5 TOP2A CCs 10 75.2 0.5 Y 74.4 97.5 1.974904

K562 TOP2A CCs 100 100.0 3.4 98.3

K562-line4 TOP2A CCS 100 134.3 12.9 Y 125.7 27.9 1.279367

K562-line5 TOP2A CCS 100 163.9 15.7 Y 157.1 59.9 1.598552

K562 TOP2B CCS 10 14.7 1.1 5.8

K562-line4 TOP2B CCS 10 24.8 2.8 N 19.9 242.1 3.420875

K562-line5 TOP2B CCS 10 30.0 4.4 Y 26.0 346.0 4.460311

K562 TOP2B CCS 100 100.0 8.6 92.1

K562-line4 TOP2B CCS 100 135.4 6.7 Y 133.5 45.0 1.449709

K562-line5 TOP2B CCS 100 191.8 8.0 Y 188.1 104.3 2.042724

K562 gH2AX 10 29.0 1.5 29.0

K562-line4 gH2AX 10 44.6 3.2 Y 44.6 53.7 1.537452

K562-line5 gH2AX 10 52.7 5.0 Y 52.7 81.6 1.815669

K562 gH2AX 100 100.0 2.4 100.0

K562-line4 gH2AX 100 113.6 2.8 N 113.6 13.6 1.136158

K562-line5 gH2AX 100 133.9 18.1 N 133.9

Cell Line Assay Mitox % +ve control* SEM* p <0.05** % +ve control % Increase Fold increase
/ µM corrected*** compared to K562**** Compare to K562****

K562 TOP2A CCs 1 100.0 9.755053 97.8

K562-line2 TOP2A CCs 1 214.9 4.310977 Y 157.5 61.1 1.610827

K562 TOP2B CCS 1 100.0 37.78822 79.9

K562-line2 TOP2B CCS 1 247.6 13.76075 Y 231.1 189.2 2.891881

* Mean value relative to mean of value obtained for K562 cells and 100µM etoposide / 1mM mitoxantrone, ± SEM

** Significance of difference between K562 cells and MPO-expressing clones

***  Mean value relative to mean of value obtained with 100 µM etoposde / 1mM mitoxantrone,  for 0µM Etoposide/Mitoxantrone subtracted

**** Applies to values after subtraction of mean 0µMEtoposide/Mitoxantrone values

 

Table 1 MPO activity affects etoposide and mitoxantrone-induced TOP2 CC and γH2AX levels and associated statistics 
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Cell Line Assay Pre-Treatment Etoposide % +ve control* SEM* p <0.05** % +ve control Fold increase induced

/ µM corrected***  by SA/BSO/SA+BSO****

NB4 TOP2A CCs None 10 48.8 8.4 47.3

NB4 TOP2A CCs SA 10 21.5 2.2 Y 20.2 0.43

NB4 TOP2A CCs BSO 10 90.9 9.4 Y 88.8 1.88

NB4 TOP2A CCs BSO+SA 10 23.6 4.0 Y 22.3 0.47

NB4 TOP2A CCs None 100 100.0 3.6 98.6

NB4 TOP2A CCs SA 100 75.4 4.1 Y 74.1 0.75

NB4 TOP2A CCs BSO 100 100.8 5.5 N 98.7 1.00

NB4 TOP2A CCs BSO+SA 100 73.8 3.9 Y 72.5 0.74

NB4 TOP2B CCS None 10 33.0 2.9 24.3

NB4 TOP2B CCS SA 10 18.2 4.7 Y 14.5 0.60

NB4 TOP2B CCS BSO 10 89.2 5.3 Y 82.9 3.42

NB4 TOP2B CCS BSO+SA 10 16.1 2.6 Y 10.3 0.43

NB4 TOP2B CCS None 100 100.0 1.9 91.3

NB4 TOP2B CCS SA 100 63.5 9.4 Y 59.8 0.65

NB4 TOP2B CCS BSO 100 154.1 9.3 Y 147.8 1.62

NB4 TOP2B CCS BSO+SA 100 87.8 8.5 N 82.0 0.90

NB4 gH2AX None 10 53.8 8.3 45.5

NB4 gH2AX SA 10 39.7 2.2 N 31.5 0.69

NB4 gH2AX BSO 10 110.7 9.5 Y 102.0 2.24

NB4 gH2AX BSO+SA 10 47.3 10.3 Y 40.2 0.88

NB4 gH2AX None 100 100.0 6.9 91.7

NB4 gH2AX SA 100 59.1 3.5 Y 50.9 0.55

NB4 gH2AX BSO 100 189.9 26.2 Y 181.2 1.98

NB4 gH2AX BSO+SA 100 49.9 2.0 Y 42.8 0.47
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Cell Line Assay Pre-Treatment Mitoxantrone/ % +ve control* SEM* p <0.05** % +ve control Fold increase induced

/ µM corrected*** by SA/BSO/SA+BSO****

NB4 TOP2A CCs None 1 100.0 9.3 93.5

NB4 TOP2A CCs SA 1 48.0 4.8 Y 41.2 0.44

NB4 TOP2A CCs BSO 1 140.5 12.0 Y 130.3 1.39

NB4 TOP2A CCs BSO+SA 1 62.9 7.4 Y 56.1 0.60

NB4 TOP2B CCS None 1 100.0 11.5 65.7

NB4 TOP2B CCS SA 1 51.3 6.4 Y 21.7 0.33

NB4 TOP2B CCS BSO 1 142.8 6.2 Y 106.0 1.61

NB4 TOP2B CCS BSO+SA 1 45.5 1.6 Y 15.9 0.24

NB4 gH2AX None 1 100.0 5.9 80.5

NB4 gH2AX SA 1 55.7 3.4 Y 38.4 0.48

NB4 gH2AX BSO 1 147.1 8.0 Y 128.7 1.60

NB4 gH2AX BSO+SA 1 63.7 5.4 Y 44.8 0.56

* Mean value relative to mean of value obtained with 100 µM etoposide / 1mM mitoxantrone, without SA pretreatment, ± SEM

** Significance of difference between control (No SA or BSO) and SA/BSO/SA+BSO pretreatment

***  Mean value relative to mean of value obtained with 100 mM etoposide / 1mM mitoxantrone, without SA pretreatment with the value thus obtained for 0µM Etop/Mtx subtracted  

Table 2 Effect of MPO inhibition and GSH depletion on etoposide and mitoxantrone-induced TOP2 CC and γH2AX levels and associated statistics 
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Assay TOP2 poison 
% reduction in mean values 

SA PF-1355 MPOI-II 

TOP2A CC 10µM Etop 18 s 40 s 40 s 
TOP2B CC 10µM Etop 55 s 65 s 81 s 

γH2AX 10µM Etop 26  8 15 

TOP2A CC 100µM Etop 12 s 22 s 19 s 
TOP2B CC 100µM Etop 38 s 54 s 66 s 

γH2AX 100µM Etop 43 s 48 s 54 s 

TOP2A CC 0.5µM Mitox 59 s 46 s 52 s 
TOP2B CC 0.5µM Mitox 88 s 59 s 57 s 

γH2AX 0.5µM Mitox 32 s 38 s 30 s 

TOP2A CC 1µM Mitox 43 s 48 s 53 s 
TOP2B CC 1µM Mitox 63 s 62 s 66 s 

γH2AX 1µM Mitox 39 s 41 s 39 s 

 

Table 3. Comparison of the effects of succinylacetone and direct MPO inhibitors on etoposide and mitoxantrone-induced TOP2-DNA covalent complexes and H2AX 

phosphorylation. Figures were calculated as the % reduction in TARDIS or γH2AX quantitative fluorescence signals measured in TOP2 poison treated cells, after subtracting 

the no-TOP2-poison background signal. s designates where the minus inhibitor versus plus inhibitor values differed significantly (p< 0.05) 

 


