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SI. 1. Temperature dependant cellular uptake

To study the cell uptake mechanism, cellular uptake was observed at two different temperatures. For this 
purpose, 3 mL of cell suspension (1 x 105 cells mL-1) was added to two different Petri dishes, and maintained 
at 37 °C for 24 h (in 5 % CO2, 95 % humidified air). After 24 h, one of the dishes was placed at 4°C for 1 h, 
while the other remained at 37 °C. After one hour, the medium from each dish was aspired and 2 mL of fresh 
growth medium containing fluorescent dye labeled SPLN (1 mg mL-1) was added. The dishes were incubated 
again at 37 °C or 4°C for another 2 h. After the required time, the cells were washed twice with PBS, and the 
cell nuclei were stained by incubating cells with 2 mL growth medium containing Hoechst33342 (0.5 g mL-

1) at 37 °C, for 10 min. Cells were then washed twice with growth medium, incubated again in fresh growth 
medium, and then, cell uptake was observed using the fluorescence microscope EVOS AMG.

a)

b)

c)

d)

Figure 1: Fluorescence microscope images of MDA-MB-231 cells (a and b), DU145 cells (c and d). Images a), c) and 
e) displays uptake of SPLN after 2h of incubation at 37°C. Images b), d) and f) displays uptake of SPLN after 2h of 
incubation at 4 °C. Images from left to right, Transmission light channel, Red channel for Nile Red labeled SPLN, 

blue channel for stained nuclei and overlay of SPLN and cell nuclei.

SI. 2. Temperature dependant cellular uptake

Murine EMT6 breast cancer, human MDA-MB-231 breast cancer and DU145 prostate cancer cells 
were cultured in growth medium at a density of 1 x 105 cells mL-1 in small petri dishes made for 
confocal microscopy and maintained at 37 °C for 24 h in 5% CO2. After 24 h, the medium from each 
dish was aspirated and replaced with 2 mL of growth medium containing fluorescent dye labeled 
SPLN (1 mg mL-1), and cells were incubated at 37 °C for another 2 h. Cells were then washed twice 
with PBS buffer, and the cell nuclei were stained by incubation with 2 mL of growth medium 



containing Hoechst33342 (0.5 g mL-1) at 37 °C for 10 min. Cells were then washed twice with 
growth medium and finally incubated in growth medium. Cellular internalization of SPLNs was 
confirmed using confocal laser scanning microscope (CLSM) (Zeiss LSM 510) by taking the Z-stack 
images up to 10 μm depth using a 40x objective lens. 
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Figure 2: Confocal images of EMT6 showing the internalization of drug free SPLN after 2 h of incubation at 37 °C. 
The cellular uptake can be noticed by overlaying images. Images from left to right, bright field channel, red channel 

for SPLN, blue channel for stained nuclei and overlay of cells, SPLN and cell nuclei. The images were obtained in the 
z-Stack mode within a total depth of 14 m, with 1 m depth of each slice. Scales bar correspond to 10 m.
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Figure 3: Confocal images of MDA-MB-231 showing the internalization of drug free SPLN after 2 h of incubation at 
37 °C. The cellular uptake can be noticed by overlaying images. Images from left to right, bright field channel, red 

channel for SPLN, blue channel for stained nuclei and overlay of cells, SPLN and cell nuclei. The images were 
obtained in the z-Stack mode within a total depth of 14 m, with 1 m depth of each slice. Scales bar correspond to 

10 m.
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Figure 4: Confocal images of DU145 showing the internalization of drug free SPLN after 2 h of incubation at 37 °C. 
The cellular uptake can be noticed by overlaying images. Images from left to right, bright field channel, red channel 

for SPLN, blue channel for stained nuclei and overlay of cells, SPLN and cell nuclei. The images were obtained in the 
z-Stack mode within a total depth of 14 m, with 1 m depth of each slice. Scales bar correspond to 20 m.


