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Aptadendrimer synthesis: surface functionalization of 2[G4]-N3 with AT11 aptamer and 

fluorophore labelling 

AT11-PEG13-DBCO 

DBCO-PEG13-NHS (5.34 mg, 5.10 μmol, 25 equiv) was added to a solution of AT11-NH2 (1.84 

mg, 0.20 μmol) in DMSO (75 μL) and Et3N (0.1 μL, 0.61 μmol) under Ar. After 24 h of stirring 

at room temperature, the reaction mixture was purified by dialysis (1 × 500 mL H2O, 3 × 500 mL 

20 mM potassium phosphate pH 6.9, 65 mM KCl, 3 × 500 mL H2O; MWCO 1 KDa, Spectra/Por 

6) to afford AT11-PEG13-DBCO (1.82 mg, 89%).



The number of DBCO per AT11 (NDBCO/AT11) was determined by UV-Vis (Figure S1) using the 

absorbance of AT11-PEG13-DBCO at 280 nm (due to AT11 and DBCO) and 309 nm (due to 

DBCO). The calculation was done using the following equations: 

[DBCO] =   (S1) 

A = 2A   (S2) 

A = A − (1.089 × A )  (S3) 

[AT11] = = = . ×
 (S4) 

N / = [ ][ ]   (S5) 

where ε  is the extinction coefficient of DBCO at 309 nm (12000 M-1cm-1) and ε  the 

extinction coefficient of AT11 at 260 nm (264800 M-1cm-1).  

Considering the known absorbance ratios of AT11 at 260 and 280 nm (Equation (S2)) and of 

DBCO at 280 and 309 nm (Equation (S3)) [1], a NDBCO/AT11 of 1 was determined from their molar 

concentrations (Equation (S5)). 

  



 

 

Figure S1. UV-Vis spectrum of AT11-PEG13-DBCO in 20 mM potassium phosphate pH 6.9, 65 

mM KCl. 

 

2[G4]-(N3)127/(AT11)34/(Cy5)1 

A solution of AT11-PEG13-DBCO (1.68 mg, 0.17 μmol, 34 equiv) in DMSO (1.4 mL) was added 

to a solution of 2[G4]-N3 (0.24 mg, 4.96 nmol) in DMSO (1.2 mL). After 24 h of stirring at 37 

ºC, LiBr (91.8 mg, 1.06 mmol, equivalent to 400 mM) was added and stirring continued for 96 h 

till no free AT11-PEG13-DBCO was detected by PAGE (15%, 150 V, TAE running buffer, 

staining with EtBr; Figure S2). Then, Cy5-DBCO (4.61 μg, 5.03 nmol, 1 equiv) was added. The 

reaction mixture was stirred at room temperature for 24 h protected from light and then, purified 

by Amicon (3 × 5 mL H2O, 4 × 5 mL 20 mM potassium phosphate pH 6.9, 65 mM KCl; MWCO 

3 KDa) to afford 2[G4]-(N3)127/(AT11)34/(Cy5)1 (1.85 mg, 97%). A Cy5 loading of 1 was 

determined by UV-Vis (Figure S3) using an extinction coefficient of 250000 M-1cm-1 for Cy5 at 

646 nm. 

 



 

Figure S2. Monitoring of the SPAAC progression by PAGE (15%, 150 V, TAE running buffer, 

staining with EtBr) confirmed complete reaction. SPAAC reaction (R) and a calibration ladder 

that accounts for 100, 50, 25, 12.5, 5 and 1% of the AT11-PEG13-DBCO added to the reaction. 

 

 

Figure S3. UV-Vis spectrum of aptadendrimer 2[G4]-(N3)127/(AT11)34/(Cy5)1 in 20 mM 

potassium phosphate pH 6.9, 65 mM KCl. 

 



Additional characterization data 

 

Figure S4. Fluorescence spectrum aptadendrimer 2[G4]-(N3)127/(AT11)34/(Cy5)1 in 20 mM 

potassium phosphate pH 6.9, 65 mM KCl (λexc. 646 nm). 

 

 

Figure S5. CD spectrum of aptadendrimer 2[G4]-(N3)127/(AT11)34/(Cy5)1 in 20 mM potassium 

phosphate pH 6.9, 65 mM KCl. 



 

 

Figure S6. DLS of aptadendrimer (1 mg/mL) measured at 25 ºC in KPi buffer supplemented 

with 65 mM of KCl. 

 

 

 

 

 

 

 

 

 

Figure S7. Molecular docking simulation of C8 ligand with GATG repeating unit.  
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Figure S8. Excitation and emission fluorescence spectra of C8. 

 

 

 

 

Figure S9. Loading efficiency experiment measured by the fluorescence spectrum of C8 before 

and after centrifugation. 

 



 

 

 

 

 

 

Figure S10. Cell viability histograms and dose-response data of cells after C8 incubation for 3 

days analyzed by MTT assay in PNT1A, DU-145, and PC-3. 

 

 

 

 

 

   



 

 

Table S1. ANOVA analysis of experiments conducted in healthy and cancerous cell lines in 

distinct conditions. 

Cell Line PNT1A PC-3 DU-145 

Control vs AT11 * *** **** 

Control vs C8-AT11 **** **** **** 

Control vs Aptadendrimer **** **** **** 

Control vs C8-Aptadendrimer **** **** **** 

AT11 vs C8-AT11 * ns ns 

AT11 vs Aptadendrimer **** **** **** 

AT11 vs C8-Aptadendrimer **** **** **** 

C8-AT11 vs Aptadendrimer **** **** **** 

C8-AT11 vs C8-Aptadendrimer **** **** **** 

Aptadendrimer vs C8-Aptadendrimer ns ** ns 

Statistical analysis (One-way ANOVA) was performed using GraphPad Prism software: *p< 

0.05; ** p < 0.01; *** p < 0.001; **** p < 0.0001; ns – not significant (p > 0.05). 

 

 

 

 

 

 

 



 

Figure S11. Aptadendrimer uptake in PC-3 cells at different times assessed by confocal laser 

scanning microscopy (CLSM). The white signal fluorescence represents the Cy5 labelled 

aptadendrimer. Cell nuclei (blue signal) are stained with Hoechst 33342. Scale bar: 20 µm. 

 

 

 

 

 

 

 



 

Figure S12. Cellular uptake of the aptadendrimer in PNT1A cells along time. Cy5 labelled 

aptadendrimer is represented with a white signal fluorescence and cell nuclei are stained with 

Hoechst 33342 (blue signal). Scale bar: 20 µm. 

 

 

 

 

 

 

 



 

Figure S13. Cellular uptake of the aptadendrimer in PNT1A and PC-3 cell lines when incubated 

at low temperatures (4 ºC). Cell nuclei are stained with Hoechst 33342 (blue signal). Scale bar: 

20 µm. 

 

 

 

 

 

 

 

 

 



Figure S14. CLSM of lysosomal compartmentalization experiment in PC-3 and PNT1A cell 

lines. Cy5 labelled aptadendrimer is represented with a white signal fluorescence, lysosomes 

stained with LysoView 540 probe (green signal), and cell nuclei are stained with Hoechst 33342 

(blue signal). Scale bar: 20 µm. 

 

 

Table S2. Colocalization coefficients of lysosomal compartmentalization experiment in PC-3 and PNT1A cell lines. 

 Mean Fluorescence Intensity Colocalization Analysis 

 Aptadendrimer LysoView 
Pearson’s 

Coefficient 

Mander’s Coefficient 

M1 

Mander’s Coefficient 

M2 

PC-3 6.188 ± 2.583 3.284 ± 1.312 0.7910 ± 0.0193 0.7850 ± 0.0386 0.6350 ± 0.0156 

PNT1A 3.549 ± 0.627 1.880 ± 0.268 0.7477 ± 0.0119 0.6090 ± 0.0313 0.6800 ± 0.0171 
M1 - fraction of LysoView overlapping Aptadendrimer | M2- fraction of Aptadendrimer overlapping LysoView 
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