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Monitoring of complex formation by fluorescence: A physical complex between 

PSMA aptamer (RNA-TEC) and doxorubicin was made by sequential addition of molar 

ratio of aptamer to doxorubicin (3 µM) in buffer (sodium acetate 0.1 M, sodium chloride 

0.05 M, and magnesium chloride 0.01 M), and fluorescence was monitored at excitation 

480nm and emission was recorded in the interval of 500-720 nm (1.5 mm slit) on a 

Shimadzu RF-PC100 spectroflourophotometer. 

 

Release study of Dox from the conjugate: Aptamer-doxorubicin complex (1:1.2 molar 

ratio, doxorubicin concentration 40 µM) was made and run through NAP 5 (G25-DNA 

grade BIORAD column) to remove the free doxorubicin remaining in solution. The 

resulting complex solution (1 mL) ,0.5 mL each was transferred to dialysis vials (3.5 kDa 

cut off, PIERCE) and dialyzed against buffer (sodium acetate 0.1 M, sodium chloride 

0.05 M, and magnesium chloride 0.01 M) at ambient temperature. At selected time 

intervals buffer solution outside the dialysis vials was taken for UV-VIS analysis and 

replaced with fresh buffer solution. Free Dox (40 µM) was also dialyzed under same 
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condition as control. Dox concentration was calculated based on the absorbance intensity 

at 485 nm. 

 

 

 

 

 

 

 

 

 

 

Figure S1. Time dependent release profile of the A10 aptamer-Dox physical conjugate 
(closed circle) and doxorubicin only (closed triangle) n=3. 
 

Assessment of cell uptake by confocal laser scanning microscopy: Prostrate cancer 

cell lines LNCaP and PC3 cells (5*103 cells/mL) were grown in chamber slides in RPMI 

1640 media with 10% fetal bovine serum for 24 hours to attain 70% confluence. Before 

incubation with complex cells were pre-incubated with OPTIMEM media for 30 minutes, 

followed by incubation with physical complex of 1:1.1 mole ratio of doxorubicin to 

aptamer with a doxorubicin concentration of 1.5 µM for 2 hours, the cells were washed 

with PBS twice, fixed with 3.5% HCHO for 10 minutes, washed, mounted with Vector 

mounting media and cover slipped. Fluorescence images were obtained (Carl Zeiss LSM 

510, Ar laser 488, long pass filter 560,63x water lens.) 
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Cell-based binding assay: Briefly, LNCaP cells (3 x 104 cells/100 µL) were fixed in 

suspension with 4% formaldehyde for 10 min, washed x 2 with PBS, and incubated with 

either the free PSMA aptamer (100 nM), or with the aptamer-Dox physical conjugate 

(100 nM; 1:1.5 molar ratio of aptamer: Dox) for 30 minutes. The cells were collected by 

centrifugation at 1,000 g for 3 min and the aptamer-bound LNCaP cells were heated  to 

65 0C in the elution buffer [sodium citrate (100 nM), urea (7 M), EDTA (10 mM)] for 5 

min to detach the bound aptamers from the LNCaP cell plasma membrane. After 

centrifugation (1,000 g, 3 min), the aptamer containing supernatant was collected, filtered 

through a 3k spin filter x 2, and resuspended in 100 µL of DNase, RNase-free water. An 

aliquot of 5 µL of the A10 RNA aptamer from each sample was subject to reverse 

transcription (RT) and PCR amplification. The resulting PCR products were resolved on 

a 1.5% TBE agarose gel and the intensity of the bands were quantified by densitometry. 

As a control, we performed RT PCR using a known concentration of A10 PSMA aptamer 

(4 ng) without cell binding assay. 

 

 

 

 

 

 

 



 

Figure S2. Gel electrophoresis of RT-PCR products. Lane 1: 100 bp DNA ladder as a 
molecular weight marker; Lane 2: A10 PSMA aptamer control; Lane 3: A10 PSMA 
aptamer after cell binding assay; Lane 4: A10 PSMA aptamer-Dox conjugate after cell 
binding assay. 
 

Flow cytometry: Cellular uptake of the complex was confirmed using flow cytometry 

(EPICS XL Flow cytometry systems, Beckman Coulter, Inc). Briefly 5x104 cells were 

seeded onto 12 well plates (n=4) for 24 hours followed by incubation for 2 hours with the 

complex solution (1:1.1 mole ratio of doxorubicin to the aptamer),  final Dox 

concentration was 1.5 µM, cells were washed with PBS twice, trypsinized, centrifuged at 

1000 rpm for 3 minutes and resuspended in PBS for FACS analysis. The data was 

processed with EXPO 32 software. 

 

MTT cell viability assay: MTT assays were performed essentially as previously 

described [20] Briefly, 100 µl aliquot of LNCaP or PC3 cells  (5*103 cells/mL) were 

seeded in 96 well plates (n=5) and allowed to grow overnight and treated with 100 µL of 

either 1) aptamer-Dox physical conjugate (1:1.1 doxorubicin to aptamer mole ratio; 

doxorubicin concentration was 5 µM); or 2) Dox alone (5 µM); or 3) aptamer alone (3.8 
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µM), for 2 hours, washed, and further incubated in fresh media for a total of 24 hrs. The 

cells were next washed with PBS X 2, and treated with 20 µL MTT solution which was 

aspirated and 100 µL DMSO was added, mixed and the absorbance was measured with a 

microplate reader at 570 nm. 
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