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Table S1. Cytotoxicity of [WR]9 with GFP (50 nM) at different peptide concentrations (1-
20 µM) in breast cancer (MDA-MB-231) cell line after 24 h as determined by MTS assay.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

  

Compound Cell Viability (%) after 24 h 

Non-treated Cells 100 ± 2 

GFP (50 nM) 101 ± 3 

GFP (50 nM) + [WR]9 (1 μM) 99 ± 2 

GFP (50 nM) + [WR]9 (5 μM) 97 ± 5 

GFP (50 nM) + [WR]9 (10 μM) 94 ± 3 

GFP (50 nM) + [WR]9 (15 μM) 71 ± 2 

GFP (50 nM) + [WR]9 (20 μM) 60 ± 2 
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Table S2. Cytotoxicity of [WR]9 with RFP (50 nM) at different peptide concentrations (1-
20 µM) in breast cancer (MDA-MB-231) cell line after 24 h, as determined by MTS assay. 

 

 

  

Compound Cell Viability (%) after 24 h 

Non-treated Cells 100 ± 1 

RFP (50 nM) 98 ± 2 

RFP (50 nM) + [WR]9 (1 μM) 101 ± 5 

RFP (50 nM) + [WR]9 (5 μM) 96 ± 4 

RFP (50 nM) + [WR]9 (10 μM) 90 ± 2 

RFP (50 nM) + [WR]9 (15 μM) 73 ± 2 

RFP (50 nM) + [WR]9 (20 μM) 58 ± 2 
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Table S3. Cytotoxicity of [DipR]5, [WWRR]4, and [WWRR]5 with GFP (50 nM) at different 
peptide concentrations (1-10 µM) in breast cancer (MDA-MB-231) cell line after 3 h as 
determined by MTS assay.  
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Figure S1. Cytotoxicity of cyclic peptides [WWRR]4, and [WWRR]5 with GFP (50 nM) 
complexes at different peptide concentrations (1-10 µM) in breast cancer (MDA-MB-231) 
cell line after 3 h. Results are mean ± SD (n = 3) (ns; no significance, *** p < 0.001 
treatments vs. Ctrl (NT). 

Compound Cell Viability (%) after 3 h 

Non-treated Cells 100 ± 1 

GFP (50 nM) 101 ± 1 

GFP (50 nM) + [DipR]5 (1 μM) 83 ± 4 

GFP (50 nM) + [DipR]5 (10 μM) 81 ± 4 

GFP (50 nM) + [WWRR]4 (6 μM) 76 ± 3 

GFP (50 nM) + [WWRR]5 (5 μM) 76 ± 5 
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Table S4. Cytotoxicity of [WR]9 (3 μM) with increasing GFP concentrations (100 nM – 
500 nM) in breast cancer (MDA-MB-231) cell line after 24 h as determined by MTS assay. 
 

 
Figure S2. Cytotoxicity of [WR]9 (3 μM) with increasing GFP concentrations (100 nM – 
500 nM) in breast cancer (MDA-MB-231) cell line after 24 h as determined by MTS assay. 
Results are mean ± SD (n = 3) (ns; no significance) vs. Ctrl (NT). 
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Compound Cell Viability (%) after 24 h 

Non-treated Cells 100 ± 1 

GFP (50 nM) 101 ± 1 

GFP (100 nM) 103 ± 3 

GFP (250 nM) 102 ± 2 

GFP (500 nM) 98 ± 2 

GFP (50 nM) + [WR]9 (3 μM) 100 ± 3 

GFP (100 nM) + [WR]9 (3 μM) 100 ± 6 

GFP (250 nM) + [WR]9 (3 μM) 96 ± 5 

GFP (500 nM) + [WR]9 (3 μM) 95 ± 7 
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Table S5. Cytotoxicity of [DipR]5 (10 μM) with increasing GFP concentrations (100 nM – 
500 nM) in breast cancer (MDA-MB-231) cell line after 3 h as determined by MTS 
assay. 

Non-Treated

GFP (50 nM)

GFP (50 nM) + [D
ipR] 5 (1

0 µM)

GFP (100 nM)

GFP (100 nM) + [D
ipR] 5 (1

0 µM)

GFP (250 nM)

GFP (250 nM) + [D
ipR] 5 (1

0 µM)

GFP (500 nM)

GFP (500 nM) + [D
ipR] 5 (1

0 µM)
0

50

100

Via
bil

ity
 (%

)

ns

✱✱✱

ns

✱

ns

ns

ns

✱✱

 
Figure S3. Cytotoxicity of [DipR]5 (10 μM) with increasing GFP concentrations (100 nM 
– 500 nM) in breast cancer (MDA-MB-231) cell line after 3 h as determined by MTS assay. 
Results are mean ± SD (n = 3) (ns; no significance, * p < 0.05, ** p < 0.01, *** p < 0.001 
treatments vs. Ctrl (NT). 

Compound Cell Viability (%) after 3 h 

Non-treated Cells 100 ± 1 

GFP (50 nM) 101 ± 1 

GFP (100 nM) 103 ± 3 

GFP (250 nM) 102 ± 2 

GFP (500 nM) 98 ± 2 

GFP (50 nM) + [DipR]5 (10 μM) 81 ± 6 

GFP (100 nM) + [DipR]5 (10 μM) 88 ± 3 

GFP (250 nM) + [DipR]5 (10 μM) 91 ± 7 

GFP (500 nM) + [DipR]5 (10 μM) 84 ± 3 
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Figure S4. Confocal microscopy images of MDA-MB-231 cells incubated with GFP-[WR]4 
mixture at a peptide concentration ranging (1-10 µM) and GFP at (50 nM) for 3 h. The 
red, blue, and green channels visualize Texas Red (used to stain the cellular 
cytoskeleton), DAPI (used to stain the nucleus), and GFP, respectively. 
  

GFP (50 nM) 

GFP (50 nM) + [WR]4 (1 μM) 

GFP (50 nM) + [WR]4 (5 μM) 

GFP (50 nM) + [WR]4 (10 μM) 

DAPI Texas Red FITC Merged 
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Figure S5. Confocal microscopy images of SK-OV-3 cells incubated with GFP-[WR]4 
mixture at a peptide concentration ranged (1-5 µM) and GFP at (50 nM) for 3 h. The red, 
blue, and green channels visualize Texas Red (used to stain the cellular cytoskeleton), 
DAPI (used to stain the nucleus), and GFP, respectively. 
  

GFP (50 nM) 

GFP (50 nM) + [WR]4 (1 μM) 

GFP (50 nM) + [WR]4 (5 μM) 

DAPI Texas Red FITC Merged 
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Figure S6. Confocal microscopy images of MDA-MB-231 cells incubated with GFP-
[R5K]W7 mixture at a peptide concentration ranged (1-5 µM) and GFP at (50 nM) for 3 h. 
The red, blue, and green channels visualize Texas Red (used to stain the cellular 
cytoskeleton), DAPI (used to stain the nucleus), and GFP, respectively. 
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Figure S7. Confocal microscopy images of MDA-MB-231 cells incubated with GFP-
[(RW)5K](RW)5 mixture at a peptide concentration ranged (1-5 µM) and GFP at (50 nM) 
for 3 h. The red, blue, and green channels visualize Texas Red (used to stain the cellular 
cytoskeleton), DAPI (used to stain the nucleus), and GFP, respectively. 
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DAPI Texas Red FITC Merged 
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Figure S8. Confocal microscopy images of MDA-MB-231 cells incubated with GFP-
[WWRR]4  mixture at a peptide concentration ranging (1-6 µM) and GFP at (50 nM) for 3 
h. The red, blue, and green channels visualize Texas Red (used to stain the cellular 
cytoskeleton), DAPI (used to stain the nucleus), and GFP, respectively. 
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Figure S9. Confocal microscopy images of MDA-MB-231 cells incubated with GFP-
[WWRR]5  mixture at a peptide concentration ranging (1-5 µM) and GFP at (50 nM) for 3 
h. The red, blue, and green channels visualize Texas Red (used to stain the cellular 
cytoskeleton), DAPI (used to stain the nucleus), and GFP, respectively. 
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Figure S10. Improved delivery of RFP (50 nM) by F′-[DipR]5 in MDA-MB-231 cells. 
Results are mean ± SD (n = 3) (ns; no significance, ***p<0.001), treatment vs. Ctrl (RFP 
alone). 
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Figure S11. Cellular uptake study of GFP (50 nM) with [WR]9 in the presence of 
endocytosis inhibitors in MDA-MB-231 cells after 3 h incubation. The red, blue, and green 
channels visualize Texas Red (used to stain the cellular cytoskeleton), DAPI (used to 
stain the nucleus), and GFP, respectively. 
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Figure S12. Cellular uptake study of GFP (50 nM) with [DipR]5 in the presence of 
endocytosis inhibitors in MDA-MB-231 cells after 3 h incubation. The red, blue, and green 
channels visualize Texas Red (used to stain the cellular cytoskeleton), DAPI (used to 
stain the nucleus), and GFP, respectively. 
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