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A.  Will you require JoVE to record video microscopy through a microscope? N
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? N

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps using the step numbers listed in this document: 2.2 - addition of isolation solution with DTT to remove THP followed by vigrous vortexing to suspend the pellet. The next important step would be the ratio at which the supernatant containing the exosome is mixed with the TC reagent (inappropriate ratio results in lower yield or complete loss of the exosome pellet) and incubation for 12 h as explained in step 3.1.

Other important steps also followed by other researchers in other protocols is the addition of protease inhibitor cocktail to the beaker before collection of urine (step 1.1), another one is the step 2.1 - elimination of cells and cellular debris of urine.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  There is no particularly difficult step, but the yield and purity of the exosome pellet depends on careful execution of the above steps otherwise it might lead to loss of yield or sometimes complete loss of pellet. 
E. Will the filming need to take place in multiple locations? N
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to design a modified exosome precipitation method that offers a quick, scalable and effective alternative for the isolation of exosomes from urine. (Intro) This is accomplished by first removing large dead cells and cell debris from the urine sample by centrifugation. (P1) In the second step, DTT is added to the sample to remove Tamm-Horsfall Protein. (P2) Then, after further centrifugation, the THP-free supernatant is incubated with ExoQuick TC (Pronounce: “exo-quick-T-C”) reagent overnight to precipitate the exosomes. (P3) The next day, the ExoQuick-TC reagent-treated samples are centrifuged one last time to obtain the exosome pellet. (P4) Ultimately, downstream analyses, like Western blot, can be performed on the exosomes to identify the biomarkers of interest. (P5)

(P1) 2.2.2. Talent placing tubes into centrifuge 
(P2) 2.4.1. DTT being added to cells (TEXT: DL-dithiothreitol) 
(P3) 3.1.1. ExoQuick being added to cells
(P4) 3.2.1. Tubes being placed into centrifuge (no TEXT) 
(P5) JoVE_Figure 2.pdf (Video Editor: with “biomarkers of interest” please highlight/outline the Alix and TSG101 bands, arrows and text)
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Johanna K. DiStefano: The main advantages of this technique over existing methods, like ultracentrifugation, filtration and precipitation methods, are that our method requires no ultracentrifugation step, is easy to perform, and requires fewer steps, while still providing a high, relatively pure exosome yield for subsequent molecular analyses.

Protocol (read by voice talent at JoVE):
2. Cell debris and Tamm-Horsfall protein (THP) removal
2.1. Prior to urine collection, add 3.125 ml of freshly-prepared protease inhibitor cocktail to an empty sterile receptacle and then collect approximately 10 ml of first-void urine in the receptacle. 
2.1.1. WIDE: Few seconds Talent adding protease inhibitor cocktail to receptacle (TEXT: See text for reagent/media preparation).

2.1.2. CU: Shot of 10 ml of urine in receptacle

2.1.3. [added] add urine to Protease Inhibitor

2.2. Immediately after collection, transfer the sample into 15 ml conical tubes and spin the tubes for 10 minutes at 17,000 x g and 37°C to eliminate the cells and cell debris.
2.2.1. MED: Talent adding sample to at least one tube

2.2.2. MED: Talent placing tube(s) into centrifuge
2.3. Next, taking care not to disturb the pellet, transfer the supernatant to a fresh tube and resuspend the pellet in 500 microliters of isolation solution. 
2.3.1. CU: Few seconds supernatant being aspirated [Last part is 2.3.2] 
2.3.2. MED: Talent dispensing supernatant into tube

2.3.3. MED: Few seconds pellet being resuspended

2.4. Incubate the pellet with DTT at a final concentration of 200 mg/ml at 37(C for 10 minutes, vortexing the sample every 2 minutes.
2.4.1. CU: DTT being added to cells, with DTT container label visible if possible (TEXT: DL-dithiothreitol)

2.4.1A DTT was powder and we faked the shot
2.4.2. MED: Talent placing tube(s) at 37°C

2.4.3. CU: Few seconds sample being vortexed
2.5. Then, when the pellet is completely dissolved, add 500 microliters of isolation solution to the sample and immediately spin down the resulting suspension.

2.5.1. CU: Shot of completely dissolved pellet, then isolation solution being added to tube

2.5.2. CU: Tube(s) being placed into centrifuge
2.6. Pool the supernatant with the previously collected supernatant and resuspend the new pellet in 50 microliters of isolation solution for SDS-PAGE analysis.
2.6.1. MED: Talent dispensing supernatant into old supernatant tube

2.6.2. CU: Shot of pellet if visible, then isolation solution being added to tube
3. ExoBiomarker detection and analysis of exosome pellet

3.1. To isolate the exosomes, first incubate 11 ml of the pooled supernatant with 3.3 ml of ExoQuick-TC reagent at 4(C for at least 12 hours. 
3.1.1. WIDE: Talent adding ExoQuick-TC to tube

3.1.2. MED: Talent placing tube at 4°C

3.2. Following the incubation, centrifuge the sample. Then transfer the supernatant to a fresh tube for SDS-PAGE analysis.
3.2.1. CU: Tube(s) being placed into centrifuge (TEXT: 30 min, 10,000 x g, 25°) 
3.2.2. MED: Talent dispensing supernatant into fresh tube
3.3. For downstream analyses, use a DNA-RNA-Protein isolation kit and an RNA isolation kit according to the manufacturer’s instructions to extract the DNA, RNA and protein from the exosome pellet. 

3.3.1. MED: Talent at bench with both kits with labels visible in frame, Talent opens one box and pulls out instructions

3.4. Use a Nanodrop spectrophotometer to determine the concentrations of each extraction by measuring the absorbance at 260 and 280 nm with 2 ul of sample. 
3.4.1. MED: Talent adding sample to nanodrop spectrophotometer
3.5. Use TaqMan microRNA assays to perform quantitative real time RT-PCR.

3.5.1. CU: Shot of TapMan microRNA assay kit(s) with label(s) visible 

3.6. Use a 4-12% Bis-Tris gel to perform SDS-PAGE analysis to separate the protein samples by one-dimensional electrophoresis and a silver staining kit to visualize the gels.

3.6.1. CU: Shot of at least one sample being added to gel OR CU: Shot of gel after being run/with visible bands OR MED: Talent putting together gel frame

3.6.2. MED: Talent pulling reagents out of silver staining kit

3.7. Perform western blot analysis with a rabbit polyclonal antibody against the Alix (Pronounce: “A-licks”) protein and a mouse monoclonal antibody against the TSG101 (Pronounce: T-S-G-one-oh-one) protein and quantify the density of the bands using the appropriate imaging software program.

3.7.1. MED: Few seconds Talent adding Alix antibody, with Alix antibody container label visible in frame if possible (TEXT: Apoptosis-linked gene-2 interacting protein X)

3.7.2. CU: TSG101 antibody being added, with TSG101 antibody container label visible in frame if possible (TEXT: Tumor susceptibility gene 101)

3.7.3. MED – over the shoulder: Few seconds Talent at computer, analyzing western blot data

3.8. Finally, the number of urinary exosome particles can be obtained using a CD9 ELISA kit as per the manufacturer’s instructions. 

3.8.1. MED: Talent adding buffer to at least one row of wells on 96 well plate, with CD9 ELISA kit box label visible in frame

4. Results: Representative exosome pellet western blot analysis
4.1. Here a modified reproduction of an SDS-PAGE analysis and biomarker detection using western blot analysis is shown. In the lanes with unprocessed urine and the first urinary pellet, protein bands corresponding to 90-100 kDa were observed, indicating the presence and the removal of the Tamm-Horsfall protein, respectively. 
4.1.1. LAB MEDIA: JoVE_Figure 2.pdf 

(Video Editor: with “In the lanes … were observed” please highlight the “Urine” and “First Urinary Pellet” lanes; 

with “indicating the presence” please outline the band around 100 kDa in the “Urine” lane; 

with “and removal” please outline the band around 100 kDa in the “First Urinary Pellet” lane)

4.2. In the final supernatant and exosome pellet lanes, the Tamm-Horsfall protein band was not observed, indicating a removal of the Tamm-Horsfall protein in the earlier steps and resulting in an increased exosome pellet yield. 
4.2.1. LAB MEDIA: JoVE_Figure 2.pdf 

(Video Editor: with “In the final … lanes” please highlight the “Final Supernatant” and “Exosome pellet” lanes; 

with “the Tamm-Horsfall … yield” please outline the areas in the “Final Supernatant” and “Exosome pellet” lanes where the 100 kDa protein bands would be/is not)

4.3. In this experiment, Alix and TSG101 were detected even when low quantities of sample were used, indicating a very pure exosome pellet for biomarker analysis and an absence of abundant soluble proteins, including the Tamm-Horsfall protein.
4.3.1. LAB MEDIA: LAB MEDIA: JoVE_Figure 2.pdf (Video Editor: with “Alix” please indicate the “Alix” text, arrow, and band; with “and TSG101” please indicate the “TSG101” text, arrow, and band)

5. Conclusion (said by authors on camera)
5.1. Johanna K. DiStefano: After its development, this technique paved the way for researchers in the field of chronic kidney diseases to use urine-isolated exosomes for the early detection and diagnosis of Diabetic Nephropathy.

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

JoVE_Figure 2.pdf
General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.
You will receive more detailed preparation instructions, as well as an introduction to your videographer, closer to your filming date.
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