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Figure S1. Time course of the plasma membrane damage by CuO+NAC. The HCT116 cells were treated 

with 1 µg/ml CuO+1 mM NAC for indicated time intervals or with photolon (Pht; 10 µM, 3 h) and stained 

with Hoechst 33342 (top panel) or PI (bottom panel). Images were taken on a Leica TCS SPE laser confocal 

microscope. Shown is one representative experiment out of 3 with similar results. 
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Figure S2. Lack of caspase 3 activation and PARP cleavage in K562 cells treated with CuO+NAC. . 

Immunostaining of K562 cells for cleaved caspase 3 (A) and PARP (B). PF-114, a Bcr-Abl inhibitor, is used 

as a reference inducer of apoptosis in Bcr-Abl positive K562 cells (see main text for details). 

  



4 

 

 

  

0 . 1 1 1 0 1 0 0

0

5 0

1 0 0

1 5 0

C u O ,  µ g / m L

C
e

ll
 v

ia
b

il
it

y
, 

%

C u O

C u O  +  a s c o r b a t e

0 . 0 1 0 . 1 1 1 0 1 0 0 1 0 0 0

0

5 0

1 0 0

1 5 0

C u ( O A c )
2

,  µ g / m L

C
e

ll
 v

ia
b

il
it

y
, 

%

C u ( O A c )
2

C u ( O A c )
2

+  N A C

0 . 1 1 1 0 1 0 0

0

5 0

1 0 0

1 5 0

C u O ,  µ g / m L

C
e

ll
 v

ia
b

il
it

y
, 

%

C u O

C u O  +  t o c o p h e r o l

0 . 1 1 1 0 1 0 0 1 0 0 0

0

5 0

1 0 0

1 5 0

C u O ,  µ g / m L

C
e

ll
 v

ia
b

il
it

y
, 

%

C u O

C u O  +  N A C

C u O  +  c y s t e in e

C u O  +  m e t h io n in e

C u O  +  p h e n y la l a n in e

0 . 1 1 1 0 1 0 0 1 0 0 0

0

5 0

1 0 0

1 5 0

M o S
2

,  µ g / m L

C
e

ll
 v

ia
b

il
it

y
, 

%

M o S
2

M o S
2

 +  N A C

0 . 1 1 1 0 1 0 0 1 0 0 0

0

5 0

1 0 0

1 5 0

C o ( N O
3

)
2

,  µ g / m L

C
e

ll
 v

ia
b

il
it

y
, 

%

C o ( N O
3

)
2

C o ( N O
3

)
2

 +  N A C

0 . 1 1 1 0 1 0 0 1 0 0 0

0

5 0

1 0 0

1 5 0

Z n O ,  µ g / m L

C
e

ll
 v

ia
b

il
it

y
, 

%

Z n O

Z n O  +  N A C

0 . 1 1 1 0 1 0 0 1 0 0 0

0

5 0

1 0 0

1 5 0

F e
3

O
4

,  µ g / m L

C
e

ll
 v

ia
b

il
it

y
, 

%

F e
3

O
4

F e
3

O
4

+ N A C

 

Figure S3. Differential efficacy of combinations of metal containing compounds with ascorbate, α-

tocopherol and amino acids. Shown are the results of MTT tests, each value is mean ± S.D. of 3-4 independent 

measurements. NAC, 1 mM. 
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Figure S4. Cytotoxicity of Cu-organic compounds and metal free carcasses for HCT116 cells. NAC, 1 mM. 

Shown are the results of MTT tests, each value is mean ± S.D. of 3-4 independent measurements. 
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Figure S5. Current fluctuations induced by CuO NPs (1-4 µg/ml) in lipid bilayers composed of POPC (a) 

and POPG (b) and bathed in 0.1 M KCl pH 7.4. The transmembrane voltage was 50 mV. Arrows indicate the 

addition of CuO NPs to the membrane bathing solution. 
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Figure S6. Heating DSC thermograms of DPPC (a,c,e) and DPPG (b,d,f) liposomes in the absence (black lines) 

and presence of NAC (1 mM) (a,b, red lines), CuO NPs (c,d) (1 µg/ml, green lines; 2 µg/ml, blue lines; 4 µg/ml, 

cyan lines) or in combination (e,f). Shown are the results of one representative scan out of two independent 

measurements and two cool-heat scan steps for each system. 
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Figure S7. LC-MS mass spectra of the supernatant obtained by the reaction of 1 with NAC. 
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Figure S8. LC-MS mass spectra of the supernatant obtained in the reaction of Cu-NP with NAC (1:1 molar 

ratio).
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Figure S10. LC-MS mass spectra of the supernatant obtained in the reaction of Cu-NP with NAC (1:3 molar 

ratio). 
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Figure S11. LC-MS mass spectra of the supernatant mixture obtained by the reaction of Cu-NP with NAC 

(1:10 molar ratio). 
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Table S1. Тhermodynamic characteristics of DPPC and DPPG melting in the presence of NAC, CuO NPs 

and their combinations. 

 

Treatment Concentration 
DPPC DPPG 

Tm, °C T1/2, °C Tm, °C T1/2, °C 

No – 41.2 0.6 41.1 0.7 

NAC 1 mM 41.2 0.6 41.7* 0.9* 

CuO  

1 µg/ml  41.2 0.6 41.1 0.7 

2 µg/ml 41.2 0.6 41.1 0.7 

4 µg/ml 41.2 0.6 41.1 0.7 

NAC + CuO  

1 mM + 1 µg/ml  41.2 0.6 42.5* 3.6* 

1 mM + 2 µg/ml  41.3 0.6 42.6* 3.0* 

1 mM + 4 µg/ml  41.3 0.6 42.6* 2.8* 

 

Tm is maximum temperature of main lipid phase transition; T1/2 is the half-width of the main peak. *deconvolution 

of the main peak is observed. 

 


