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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____N_____  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: 
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___N_____ If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) _2.1-2.5, 3.1-3.4.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) _ The most important and difficult step is 3.1-3.2, iodixanol gradient preparation. Making sure that the gradient solution flows into the tube slowly is critical to success.

E.  Will the filming need to take place in multiple locations? (Y/N) ___Y____ If yes, how far apart are the locations? _Experiments will be filmed in the Bond lab and in the Core labs. Locations are about 150 yards apart.



1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 

A. Experimental Goal (read by voice talent at JoVE):

During HIV infection both viruses and microvesicles called exosomes are produced by virus-infected cells. The overall goal of this procedure is to separate exosomes from the virus particles in plasma samples from HIV-infected patients. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. BOND: This method can help answer key questions in the exosome field, such as what proteins or RNA molecules are present in exosomes produced during HIV infection.

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.2. BOND: Demonstrating the procedure will be Dr. Ming Bo Huang, Instructor in the Department of Microbiology, Biochemistry and Immunology and a member of the HIV/AIDS group at Morehouse School of Medicine. 
1.2.1. Interview style: Author saying the above 
1.2.2. The named instructor looks up from workbench or desk or microscope and acknowledges the camera.

E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)

Procedures involving human subjects have been approved by the Institutional Review Boards of Emory University and the Morehouse School of Medicine.


Protocol (read by voice talent at JoVE):

2. Human Blood Processing
2.1. After collecting human blood and isolating the plasma according to the text protocol [2.1.1-WIDE/MED], add 10 ml of 1X PBS to 10 ml of plasma in a 50 ml tube [2.1.2-CU].  Centrifuge the sample at 10,000 x g and 4°C for 30 minutes to remove cellular debris [2.1.3-MED].
2.1.1. Talent at bench pipetting plasma into tube
2.1.2. Talent adds PBS to plasma and transfers to in 50 ml tube
2.1.3. Talent places samples into centrifuge and sets speed and time with temperature visible and starts spin  

2.2. [bookmark: OLE_LINK1]With a sterile serological pipette, transfer the cleared plasma supernatant to a clean 25 ml ultracentrifuge tube [2.2.1-CU-TXT]. 
2.2.1. Film as written (TEXT: discard pellet in biohazard container)
2.3. Next, centrifuge the cleared plasma at 200,000 x g and 4°C for 2 hours to separate large vesicles [2.3.1-MED].  Then carefully remove the supernatant and discard in the biohazard waste [2.3.2-CU].
2.3.1. Talent places samples into centrifuge and sets speed and time with temp visible; B need another version for 2.5.2 below
2.3.2. Film as written

2.4. Using 1ml of 1X PBS, resuspend the pellet [2.4.1-CU] and incubate at room temperature for 30 minutes, swirling gently to dislodge and separate particles [2.4.2-CU].
2.4.1. Talent finishes resuspending pellet in PBS and transfers to a clean tube – have PBS labeled and visible in background
2.4.2. With tube set in a holder on bench and visible, talent sets timer then picks up tube and swirls gently
2.5. [bookmark: _GoBack]Add 24 ml of PBS to the just resuspended exosome/virus solution in a 25 ml  ultracentrifuge tube and invert the tube 5 times to mix [2.5.1-CU].  Then spin again at 200,000 x g and 4°C for 2 hours [2.5.2-MED], before discarding the PBS wash solution in the biohazard waste [2.5.3-MED/CU].
2.5.1. Film as written
2.5.2. Use 2.3.1B 2.4 to 2.5 here
2.5.3.  Film as written
3. Purification of Exosomes 
3.1. To prepare 6-18% velocity gradients of iodixanol [3.1.1-WIDE/MED], begin with a 60% stock solution of iodixanol reagent and use 1X PBS to dilute it to 6% and 18% [3.1.2-MED/CU].
3.1.1.  Talent approaches bench and places iodixanol down
3.1.2. 60% iodixanol reagent visible on bench with two labeled bottles or tubes (6% and 18%) already containing the iodixanol next to it.  Then talent pipettes PBS into the 6% and then 18% tubes.
3.2. Turn on the stirrer, and into a dual chamber gradient maker [3.2.1-MCU], pipet 5.5 ml of the 18% solution into the stirred chamber [3.2.2-CU] and 5.5 ml of the 6% solution into the reservoir chamber [3.2.3-CU].  Then, open the stopcock, turn on the pump [3.2.4-CU], and allow each solution to flow into a 14 ml ultracentrifuge tube [3.2.5-CU].
3.2.1. Talent finishes securing gradient maker onto stir plate
3.2.2. Film as written
3.2.3. Film as written (stopcock)
3.2.4. Film as written (turn on pump)
3.2.5. Shot of solutions flowing into ultracentrifuge tube
3.3. Next, carefully layer 1 ml of the exosome/virus solution onto the top of each 11 ml gradient [3.3.1-CU].  Then with an SW40Ti swinging bucket rotor [3.3.2-MED/CU], centrifuge the gradients at 250,000 x g and 4°C for 2 hours [3.3.3-MED/CU].  
3.3.1. Film as written (N.B.-unslated take 3 is best)
3.3.2. Talent finishes loading buckets onto rotor (SW40Ti)
3.3.3. Talent sets speed and time (with temperature visible if possible) and starts ultracentrifuge
3.4. In the meantime, label twelve 1.5 ml microcentrifuge tubes [3.4.1-MED/CU].  After the spin, remove 1 ml from the top of the gradient and transfer to tube number 1 [3.4.2-CU].  Then transfer the remaining 1 ml fractions to tubes 2-12 in sequential order [3.4.3-MED/CU].
3.4.1. Talent labels last tube and sets in rack next to additional labeled tubes
3.4.2. Film as written
3.4.3. Talent  transfers an additional aliquot to a tube – show several tubes already filled
4. Acetylcholinesterase Activity Assay 
(order of steps changed from pre-shoot version)
4.1. To prepare a 100 mM substrate stock for an acetylcholinesterase, or AChE activity assay [4.1.1-MED/CU], mix 28.9 mg of acetylthiocholine iodide in 1 ml of 1X PBS [4.1.2-CU].
4.1.1. Talent at bench weighs out acetylthiocholine iodide 
4.1.2. Talent adds acetylthiocholine iodide to PBS
4.2. Prepare a 10 mM solution of color indicator stock by mixing 39.6 mg of benzoic acid  and 15 mg of sodium bicarbonate in 10 ml of 1X PBS [4.2.1-CU].
4.2.1. Benzoic acid and sodium bicarbonate weighed and labeled next to one another on bench then talent picks up benzoic acid and adds to PBS then adds sodium bicarbonate
4.3. Make the assay reagent by mixing 100 parts of 1X PBS, 2 parts of substrate, and 5 parts of color indicator [4.3.1-CU-TXT].
4.3.1. PBS visible and labeled on bench then talent adds substrate and then color indicator  to PBS (TEXT: Ex:  10 ml of 1X PBS, 200 µL substrate, 500 µL color indicator)
4.4. Next, transfer 50 µl in duplicate of each of the twelve, 1ml gradient fractions to the wells of a 96-well microtiter plate [4.2.1-CU].  
4.4.1. Talent pipettes two 50 ul fractions from a tube to the plate and then moves to next tube.
4.5. 4.1 Prepare a set of standards by first making a 2000 mU/mL AChE stock solution in PBS [4.1.1-MED/CU].  Then make eleven 2-fold serial dilutions of the stock [4.1.2-CU] and add 50 µl of each dilution, beginning with 2000 mU/mL, to a single well of a 96-well microtiter plate [4.1.3-CU-TXT].
4.5.1. 4.1.1 Talent adds AChE to PBS
4.5.2. 4.1.2, combined with 4.1.1 Talent moves through the serial dilutions, diluting two fold
4.5.3. 4.1.3 Film as written (TEXT: use top row of plate for standards)
4.6. Add 200 µl of assay reagent mixture to each well of standards and gradient fractions [4.4.1-CU] and incubate in a plate reader for 20 minutes to allow for color development [4.4.2-MED].
4.6.1. Film as written
4.6.2. Talent covers plate on bench and sets 20 minute timer
4.7. Finally, using a fluorescence microplate reader [4.5.1-MED/CU], measure AChE activity at a wavelength of 450 nm.  Carry out additional assays according to the text protocol [4.5.2-CU].   
4.7.1. Shot of microplate reader and then talent loads plate
4.7.2. Talent sets wavelength at 450 nm and takes reading
4.7.3. [added] show plate after assay

5. Results: Characterization of Exosomes from HIV-1 Positive Human Plasma
5.1. As shown here, isolated exosomes, identified by AChE activity, segregated in lower density fractions 1-3 at the top of the iodixanol gradients, whereas virus particles, identified by HIV-1 antigen p24, segregated in the higher-density fractions 10-12 [5.1.1-LM].
5.1.1. LAB MEDIA Figure 2A and B, Editor, for isolated exosomes, point out the high peaks in fractions 1-3 in the two graphs in panel A  For ‘virus particles’ point out  the light bands in fractions 10-12 in the p24 row in panel B.
5.2. This table shows the analysis of exosomes and unfractionated plasma for 21 cytokines and chemokines using a multiplex assay [5.2.1-LM].  
5.2.1. LAB MEDIA Table 1
5.3. As indicated here, all 21 cytokines and chemokines were detected in exosomes from HIV-1 positive individuals and their levels were significantly elevated as compared to plasma and exosomes from HIV-1 seronegative controls [5.3.1-LM].
5.3.1. LAB MEDIA Table 1, Editor, for the analysis of 21 cytokines/chemokines, point out the far left cytokine column that lists the names.  For ‘were detected in exosomes from HIV-1 positive individuals,’ point out the HIV (+) column under Exosomes.  For ‘their levels were significantly elevated as compared to plasma and exosomes…’ point out the HIV (-) columns for Plasma and Exosomes.

5.4. In this figure, peripheral blood mononuclear cells, or PBMCs from uninfected donors were exposed to pooled exosomes from HIV-1 positive or negative individuals [5.4.1-LM].
5.4.1. LAB MEDIA Figure 3
  
5.5. By 48 hours post exposure, levels of the activation marker CD38 on the surface of naïve and central memory CD4+ and CD8+ T cells were significantly elevated if they had been exposed to HIV-1 positive exosomes compared to HIV-negative treatment [5.5.1-LM].
5.5.1. LAB MEDIA Figure 3, Editor, for levels of the activation marker CD38 on the surface of naïve and central memory cells,,,’, point out the bars on the CD4 Naïve and CD4 TCM graphs for ‘HIV + Exo.’

6. Conclusion (said by authors on camera)

6.1. BOND: Once these techniques are mastered, a single gradient can be poured in 20 minutes. The AChE plate assay for a set of gradient fractions can be done in about one hour.
6.2. BOND: During the AChE assay, it’s important to remember to shield the plate from strong light.
6.3. BOND: Following the exosome isolation procedure, other methods like flow cytometry can be performed in order to answer additional questions about proteins expressed on the surface of exosomes.
6.4. BOND: This technique paves the way for researchers in the field of HIV/AIDS to explore the role of exosomes in HIV infection and immune activation.
6.5. BOND: After watching this video, you should have a good understanding of how to isolate and purify exosomes from human plasma gradient centrifugation and fractionation.
6.6. BOND: Don't forget that working with biological fluids containing HIV-1 can be extremely hazardous and standard precautions such as wearing appropriate lab wear and gloves should always be taken while performing this procedure.
   



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, .eps, 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.  

Insert your media filenames here.




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 are included in the email accompanying the finalized script.
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