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[Supplementary method] 

 

1. Purification of LF-exosome through ultracentrifugation for western blot test. 

Conditioned media was collected from the 80% confluent LNCaP.FGC prostate cancer cell 

culture. Then the media has been centrifuged in low-speed relative centrifugal forces (RCF) 



such as 300 RCF and 2500 RCF each for 10 minutes then 16500 RCF for 20 minutes to 

remove the pelleted dead cells and cell debris by using the VS-550, Multitube carrier 

refrigerated centrifuge from Vision Scientific Co. Ltd, Republic of Korea South. After the 

filtration of this supernatant through a bottle top filter (500 mL rapid flow bottle top filter, 0.2 

µm aPES membrane, 75 dia. 45 mm neck from Nalgene rapid flow filters, Thermo Scientific, 

Waltham, Massachusetts, United States) to eliminate the nanoparticles which come in the size 

more than 200 nm, ultra-centrifuged (UC) the filtrate in 100,000 RCF for 2 hours at 4˚C by 

using VS 30,000i Superspeed vacuum centrifuge from Vision Scientific Co. Ltd, Republic of 

Korea South, to pellet the exosome. The resulting exosome pellet has been purified with 1X 

Phosphate Buffered Saline (PBS, 0.067 M, HycloneTM, Cytiva from the United States) by one 

more UC in 100,000 RCF for 2 hours at 4 ˚C. Finally, the exosome pellet was reconstituted 

in 200 µL of 1X PBS and kept overnight at 4 ˚C with slight shaking. This LF-exosome 

sample was stored at -80 ˚C for further analysis. 

2. Characterization of LF-exosome by western blot 

LNCaP.FGC prostate cancer cell lysates were prepared from 100 mm cell culture dish with 

80% of growth confluence. The protein quantification of both isolated exosome, and the cell 

lysates were estimated using bicinchoninic acid (BCA) assay. Here exactly 15 µg of LF-

exosome and 15 µg of cell lysates were loaded to 10 % polyacrylamide gel along with the 

molecular protein ladder. The gel ran for the first 1 hour at 60 V and the rest at 80 V. After 

the clear separation of the molecular ladder, protein transfer has been done to a 

polyvinylidene difluoride (PVDF) membrane in normal horse serum for 1 hour 30 minutes at 

100 V. After the protein transfer, the PVDF membrane has been subjected to immunoblotting 

with 1: 1000 (primary antibody: normal horse serum) overnight at 4 ˚C with 50 RPM 

shaking. Then after the 3 times washing with 1X Tris-buffered saline-0.1 % Tween® 20 



Detergent (TBST) for 10 minutes at 110 RPM, the PVDF membrane was incubated with 1: 

8000 (horseradish peroxidase (HRP) conjugated secondary antibody: skimmed milk solution) 

for 1 hour 30 minutes at 95RPM shaking. Again after 3 times washing with TBST buffer for 

10 minutes at 120RPM, detection has been done with 1;1 chemiluminescent ECL substrate 

mix A and B by the instrument LAS imager 680, GE health care from Chicago, United States. 

 

3. Calculation of limit of detection (LOD)  

 

The LOD was estimated from the assessment of standard deviation of the blank and the LOD 

was calculated by the below equation. [1,2] 

LOD = e((3 × δblank)/g)       (Equation S1) 

where δblank is the standard deviation of blank sample and g is slope of calibration curve.   

  



[Supplementary images] 

 

 

Figure S1. TEM image of GA-IONP 

 

 

 

Figure S2. SEM image and EDS result of Ag/IO-GRP 

 

 



 

Figure S3. FT-IR spectroscopy of amine functionalized Ag/IO-GRP 

 

 

Figure S4. Analysis results of LF-exo marker by western blot 
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Figure S5. PSA Ab conjugation confirmation by ELISA test 

 

 

Figure S6. Sensitivity test using Ag/IO-GRP and AF 555-CD81. 
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Figure S7. Sensitivity test with GRP and AF 488-CD9. 

 

 

 

Figure. S8. Schematic illustration of Ag/IO-GRP synthesis 
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