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Table S1. Uptake and nuclear import efficiency of Cas9sg in MCF-7 cells via CAP transport and 

Lipofectamine transfection.  

Groups Uptake efficiency (%) Nuclear import efficiency (%) a) 

Control 22.1 ± 6.7 8.7 ± 3.5 

CAP transport b) 88.9 ± 2.4 65.9 ± 4.2 

Lipofectamine transfection 83.1 ± 2.7 72.9 ± 2.8 

a) The nuclear import efficiency of Cas9sg-488 is determined at 24 h after CAP transport or Lipofectamine transfection. 

b) Cells are exposed to CAP for 80 s.  
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Table S2. Comparison of Liopfectamine-mediated Cas9sg transfection. 

 
 

References 

HEK293 normal cell  
 

References 

MCF-7 tumor cell 

 
% 

Indel 

Cell 
Seeding 

Numbers/ 
well (103) 

Concentratio
n of Cas9-

sgRNA 
complexes 

 
% 

Indel 

Cell 
Seeding 

Numbers/ 
well (103) 

Concentratio
n of Cas9-

sgRNA 
complexes 

[S1] 75 120 0.5 μg [S1] 8 144 0.5 μg 

[S3] 36-38 10 1.1 μg [S2] 51.4 100 2 μg 

This study 21.7 50 0.5 μg This study 30.2 50 0.5 μg 
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Table S3. Comparison of carrier-free transportation of Cas9sg via Electroportation and CAP transport. 

 
 

References 

HEK293 normal cell  
 

References 

MCF-7 tumor cell 

 
% 

Indel 

Cell 
Seeding 

Numbers/ 
well (103) 

Concentratio
n of Cas9-

sgRNA 
complexes 

 
% 

Indel 

Cell 
Seeding 

Numbers/ 
well (103) 

Concentratio
n of Cas9-

sgRNA 
complexes 

Electro-[S4] 88 100 2 μg Electro-[S1] 22 200 24 μg 

Electro-[S5] 5-65 350 40 μg - - - - 

This study 21.7 50 0.5 μg This study 30.2 50 0.5 μg 
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Figure S1. Representative optical emission spectra of the argon plasma.  
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Figure S2. Binding/cleavage activities of Cas9 proteins: Cas9 protein (100 nmol L-1) and sgRNA (200 

nmol L-1) are incubated together in 1×NEBuffer 2 for 30 min at 37 ℃ and then Cy5-labeled target DNA 

with a concentration of 150 nmol L-1 is added for another 30 min.  The binding and cleavage activities of 

Cas9 protein are analyzed by 6% native PAGE. 6× native loading buffer and 10× SDS loading buffer are 

used to reveal the binding and cleavage activities respectively.  
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Figure S3. Zeta potentials of Cas9sg in 1× NEBuffer 2.  
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Figure S4. (a) The absorbance and (b) Fluorescence spectra of Cas9sg-488.  
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Figure S5. Cell viability of (a) HEK293T, (b) MCF-7, and (c) A549 cells for 24 h after the CAP treatment 

with or without Cas9sg determined by MTT assays.  The data are shown as mean ± SD (n=5). 
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Figure S6. Fluorescence images of MCF-7 cells for 24 h after the CAP treatment.  The viable cells are 

stained green with calcein-AM, and dead cellsare stained red with PI.  The scale bar indicates 100 μm.  
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Figure S7. Fluorescence intensity of MCF-7 cells treated with Cas9sg-488 for 24 h after CAP exposure for 

various time periods.  The data are shown as mean ± SD (n = 3).  
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Figure S8. Fluorescence imaging of the MCF-7 cells treated with Cas9sg-488 for different time intervals 

after CAP exposure for 80 s.  The scale bar indicates 100 μm. 
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Figure S9. Confocal fluorescence imaging of MCF-7 cells treated with Cas9sg-488 for different time 

intervals after CAP exposure for 80 s.  Blue and green fluorescence images show nuclear staining with 

DAPI and Alexa-488, respectively.  White arrows indicate that the fluorescence signals from nuclei stained 

with DAPI are relatively weak in cells with efficient nuclear import of Cas9sg-488.  The scale bar indicates 

20 μm. 



  

14 

 

 

Figure S10. Confocal fluorescence imaging of MCF-7 cells treated with Cas9sg-488 for different time 

intervals via Lipofectamine transfection.  The scale bar indicates 20 μm. 
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Figure S11. Fluorescence images of Cas9sg-488 uptake by the MCF-7 cells pre-treated with different 

endocytosis inhibitors and at a low temperature (4 oC) (CCas9sg-488 = 8 nmol L-1).  The scale bar indicates 

200 μm. 
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Figure S12. Effects of different endocytosis inhibitors and low temperature of 4 oC on cellular uptake of 

Cas9sg-488 in MCF-7 cells without CAP treatment (CCas9sg-488 = 8 nmol L-1).  The data are shown as mean 

± SD (n = 3). 
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Figure S13. Fluorescence intensity of DCFDA probes in the media (a) with MCF-7 cells and (b) without 

MCF-7 cells after the CAP treatment under different RONS scavengers and UV radiation.  
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Figure S14. Relative RONS levels in the media (a) with MCF-7 cells and (b) without MCF-7 cells after the 

CAP treatment.  The data are shown as mean ± SD (n = 3).  



  

19 

 

 

Figure S15. Relative RONS levels in the media (with or without FBS) (a) with MCF-7 cells and (b) 

without MCF-7 cells after the CAP treatment.  The data are shown as mean ± SD (n = 3). 
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Figure S16. Intracellular (a) ROS and (b) RNS generation after the CAP treatment under UV radiation 

alone and in the presence of NAC.  The data are shown as mean ± SD (n = 3).  
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Figure S17. Intracellular ROS and RNS generation after the CAP treatment under UV radiation alone.  The 

data are shown as mean ± SD (n = 3).  
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Figure S18. Confocal immunofluorescence images of co-localization of Cas9sg (green) and Caveolae (red) 

in the presence of NAC (CCas9sg = 8 nmol L-1).  
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Figure S19. Intracellular Ca2+ levels after the CAP treatment under UV radiation alone and in the presence 

of NAC.  The data are shown as mean ± SD (n = 3).  
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Figure S20. Determination of intracellular ATP levels after the CAP treatment: (a) Intracellular ATP levels 

at different time intervals after CAP treatment for 80 s, and (b) standard curves of the ATP concentration.  

The data are shown as mean ± SD (n = 3).  
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Figure S21. (a) Full WB of Figure 8c, and (b) Full WB of Figure S1.  
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