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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? Y
2. Does your protocol demonstrate software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
2.2.2., 2.3.2., 2.6.2., 2.9.2., 3.10.1., 3.11.1.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.3.2., 3.11.1.
5. Will the filming need to take place in multiple locations (greater than walking distance)? N



Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. Paul Mondragón-Terán: Although angioplasty helps patients with coronary artery disease, cardiovascular events can still occur after the procedure [1]. Interviewed person was Paul Mondragon-Terán, instead of Marco Antonio Alcantara-Meléndez

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.2. Juan Antonio Suárez-Cuenca: As MPCs and soluble molecules are obtained from the coronary circulation, they can be correlated to the degree of vascular damage and repair [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.3. Alejandra Contreras-Ramos: Coronary MPCs and soluble mediators levels, therefore, can be used to estimate cardiovascular events and prognoses in patients with coronary artery disease undergoing coronary angioplasty [1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.4. Juan Ariel Gutiérrez-Buendía: MPCs and soluble molecules may also be used to estimate complications and prognoses that occur under other ischemic settings, such as during critical limb ischemia or stroke [1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Introduction of Demonstrator (Said by you on camera):

1.5. Paul Mondragón Terán: Demonstrating the procedure will be Eduardo Vera-Gómez and Alejandro Hernández-Patricio, lab technicians, and Karen De la Vega-Moreno and Carlos Zamora-Alemán, undergraduate students [1][2].

1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.5.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera
Author comment: Paul Mondragon-Terán was introducing talents alone (Marco Antonio Alcantara-Meléndez was not present).

1.6. Rebeca Pérez-Cabeza de Vaca: Also demonstrating will be Gabriela Alexandra Domínguez-Pérez, a Masters of Science student, Alberto Melchor-López, a PhD student, and Mario Antonio Téllez-González, a Masters of Science collaborator [1][2].

1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.6.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera

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

1.7. Procedures using human cells meet the institutional guidelines of the Human Research Ethics Committee at Centro Médico Nacional “20 de Noviembre”, ISSSTE.


Section - Protocol
2. Circulating Mononuclear Progenitor Cell (MPC) Determination
2.1. Within 1 hour of collection, transfer 6 milliliters of the harvested blood sample to a 15-milliliter conical tube [1] and dilute the blood at a 1:1 ratio in PBS [2].
2.1.1. WIDE: Talent adding blood to tube
2.1.2. Talent adding PBS to tube

2.2. Add 2 milliliters of density gradient medium to three test tubes [1] and carefully transfer three equal aliquots of diluted blood into each tube of density gradient medium [2].

2.2.1. Talent adding medium to tube(s), with medium container visible in frame
2.2.2. Blood being added to tube(s) Videographer: Important step

2.3. Separate the cells by centrifugation [1-TXT] and transfer the cells at the interface to a new tube [2].

2.3.1. Talent adding tube(s) to centrifuge TEXT: 30 min, 1800 x g, 4 °C
2.3.2. Shot of layers, then cells being collected Videographer: Important/difficult step

2.4. Wash the collected cells one time in 2 milliliters of PBS for 6 minutes [1-TXT] followed by six washes in 2 milliliters of fresh PBS per wash for 2 minutes [2-TXT].

2.4.1. Talent gives a wash with PBS and places tube(s) into centrifuge TEXT: 6 min, 1800 x g, 4 °C
2.4.2. Shot of pellet if visible, then PBS being added to tube, with PBS container visible in frame TEXT: 2 min, 1800 x g, 4 °C, x6 Author comment: Close up included in take1, take 2 = extra shot.

2.5. After the last wash, resuspend the MPC (M-P-C)-containing cell pellet in 1 milliliter of PBS for counting [1] and add 1 x 106 cells to labeled 5-milliliter flow cytometry tubes [2].

2.5.1. Talent adding PBS to tube, with PBS container visible in frame Author comment: Merged with 2.5.2
2.5.2. Talent adding cells to tube(s)

2.6. Pellet the cells by centrifugation [1-TXT] and add 100 microliters of the appropriate antibody of interest diluted in antibody incubation solution to each tube [2-TXT].

2.6.1. Tube(s) being added to centrifuge TEXT: 6 min, 1800 x g, 4 °C
2.6.2. Shot of pellet(s) if visible, then antibody being added to tube(s), with antibody and antibody incubation solution container visible in frame Videographer: Important step TEXT: See text for all antibody and solution preparation details Author comment: Pellet was not visible

2.7. Gently mix the cells with each added antibody cocktail for 10 seconds [1] and place the samples at 4 degrees Celsius protected from light for 20 minutes [2].

2.7.1. Tube being mixed
2.7.2. Talent placing tubes on ice and/or covering tubes 

2.8. At the end of the incubation, centrifuge the samples [1-TXT] and resuspend the pellets in 500 microliters of PBS supplemented with 2-millimolar EDTA (E-D-T-A) [2].

2.8.1. Talent adding tube(s) to centrifuge TEXT: 2 min, 1800 x g, 4 °C
2.8.2. Shot of pellets if visible, then PBS + EDTA being added to tube(s), with PBS + EDTA container visible in frame Author comment: Pellet was not visible
 
2.9. Using isotype-matched controls to set up the background staining [1], analyze the samples by flow cytometry according to standard protocols [2], gating on the lymphocytes in a forward by side scatter plot to exclude residual granulocytes, cellular debris, and other particles [3].

2.9.1. Talent loading sample onto cytometer 
2.9.2. Talent at computer, setting up gates Videographer: Important step
2.9.3. LAB MEDIA: To be provided by Authors: FSC vs SSC plot gated for lymphocytes cells

2.10. Set a gate to contain a high number of cells with a CD45 (C-D-forty-five)-positive, CD34 (C-D-thirty-four)-positive phenotype [1].

2.10.1. LAB MEDIA: To be provided by Authors: CD45 vs CD34 cell plot

2.11. Next, use the CD45-positive, CD34-positive gate to select for kinase insert domain receptor-, CD133 (C-D-one-thirty-three), or CD184(C-D-one-eighty-four)-positive cells [1].
 
2.11.1. LAB MEDIA: To be provided by Authors: CD45+CD34+CDKDR+, CD45+CD34+CD133+, and CD45+CD34+CD184+ plots

2.12. The MPC subpopulations can be then identified by their specific cell surface markers and reported as the percentage of gated events [1].

2.12.1. [bookmark: PS_para_29]LAB MEDIA: Figure 4B CD45+CD34+CDKDR+, CD45+CD34+CD133+, and CD45+CD34+CD184+ plots

3. Plasma Soluble Biomarker Determination

3.1. To determine the concentration of soluble biomarkers in the collected blood samples, first wash the appropriate pre-coated ELISA (ee-LIE-zah) plates two times with the kit-provided wash buffer [1] and label the standard, sample, and control tubes [2].

3.1.1. WIDE: Talent washing plate, with buffer container and kit visible in frame
3.1.2. Talent labeling tube(s)

3.2. Centrifuge the blood sample to separate the blood components [1-TXT] and aliquot the plasma into the sample tubes [2].

3.2.1. Talent placing tube(s) into centrifuge TEXT: 5 min, 3000 x g, RT
3.2.2. [bookmark: PS_para_30]Shot of layers, then plasma being collected, with sample tubes visible in frame Author comment: Take 2: shot in two parts

3.3. Transfer the standards, samples, and controls to the appropriate wells [1] and seal and incubate the plate at 37 degrees Celsius for 90 minutes [2].

3.3.1. Talent adding sample(s) to plate, with standard, sample, and control tubes visible in frame
3.3.2. Talent placing plate into incubator 

3.4. At the end of the incubation, discard the well contents [1] and add the biotin-detection antibody to each well [2].

3.4.1. Talent discarding well contents
3.4.2. Talent gives washes and adds antibody to well(s), with antibody container visible in frame
3.4.3. [Added shot] Talent gives washes. Author comment: Merged with 3.4.2 (clap in between shots)

3.5. After a 1-hour incubation at 37 degrees Celsius, discard the plate contents [1] and wash the wells three times with fresh wash buffer per wash [2].

3.5.1. Talent discarding well contents
3.5.2. Talent adding wash buffer to well(s), with wash buffer container visible in frame Author comment: Take 1: incubation. Take 2 = 3.5.1 merged with 3.5.2

3.6. After the last wash, incubate the samples with streptavidin working solution for 30 minutes at 37 degrees Celsius [1] followed by three washes as demonstrated [2].

3.6.1. SA being added to well(s), with SA container visible in frame
3.6.2. Talent adding wash buffer to well(s), with wash buffer container visible in frame

3.7. After the last wash, treat the samples with tetramethylbenzidine substrate for 30 minutes at 37 degrees Celsius [1] 

3.7.1.  Substrate being added to well(s), with substrate container visible in frame

3.8. When the color develops, add stop solution from the kit [1] and read the optical density absorbance in a microplate ELISA reader [2].
3.8.1. Shot of color, then stop solution being added
3.8.2. Talent placing plate into plate reader

3.9. To determine the concentration of tumor necrosis factor-alpha and interleukin 1-beta using immuno-magnetic multiplexing, label the standard, sample, and control tubes [1] and vortex the magnetic bead vials for 30 seconds [2]. 
3.9.1. Talent labeling tube(s)
3.9.2. Beads being vortexed

3.10.  Add the beads to the appropriate wells of the multiplexing assay plate [1-TXT].
3.10.1. [bookmark: _GoBack]Beads being added to plate, with bead container visible in frame TEXT: Periodic vortexing avoids bead precipitation Author comment: Slated as 3.10.1 accidentally during videofilm

3.11. When all of the beads have been added, securely insert the hand-held magnetic plate washer [1] and wait 2 minutes for the beads to accumulate on the bottom of each well [2] before quickly inverting both the hand-held magnetic plate washer and the plate assembly over a waste container [3-TXT].

3.11.1. Plate washer being inserted Videographer: Important/difficult step
3.11.2. Talent setting timer, with plate and washer visible in frame
3.11.3. Washer and assembly being inverted over sink or waste container TEXT: Use washer to keep beads in wells

3.12. Next, add 150 microliters of wash buffer to each well [1] and wait 30 seconds to allow the beads to accumulate on the bottom [2].	

3.12.1. Talent adding buffer to well(s), with buffer container visible in frame
3.12.2. Talent watching watch or clock, with plate visible in frame

3.13. Discard the contents again as just demonstrated [1] and add 25 microliters of universal assay buffer [2] and 25 microliters of the prepared standards, samples, and controls [3].

3.13.1. Talent inverting washer and assembly over sink or waste container Author comment: Merged with 3.13.2 and 3.13.3
3.13.2. Buffer being added to well(s), with buffer container visible in frame
3.13.3. Talent adding samples to plate, with sample tubes visible in frame

3.14. Seal the plate for an at least 60-minute incubation protected from light at room temperature and 500 rotations per minute [1].

3.14.1. Talent placing plate onto shaker 

3.15. At the end of the incubation, add 150 microliters of wash buffer to each well [1] and allow the beads to settle for 30 seconds [2]. 

3.15.1. Wash buffer being added to well, with wash buffer container visible in frame 
3.15.2. Talent looking at watch or clock with plate visible in frame

3.16. Then use plate washer to discard the well contents [1] and label each well with 25 microliters of detection antibody mixture [2] followed by two washes as demonstrated [3]. 

3.16.1. Plate contents being discarded Author comment: Merged with 3.16.2 and 3.16.3
3.16.2. Detection antibody being added to well(s), with detection antibody container visible in frame 
3.16.3. Wash buffer being added to well, with wash buffer container visible in frame 

3.17. After the second wash, incubate the samples with 25 microliters of streptavidin-PE for 30 minutes at room temperature [1]. 

3.17.1. SA-PE being added to well(s), with SA-PE container visible in frame TEXT: PE: phycoerythrin

3.18. At the end of the incubation, add 120 microliters of reading buffer to each well [1] and seal the plate for a 5-minute incubation protected from light at room temperature at 500 rotations per minute [2]. 

3.18.1. Buffer being added to well(s), with buffer container visible in frame 
3.18.2. Plate shaking on shaker

3.19. Then load the plate onto a multiplexing assay reader [1] and adjust the reading parameters according to each analyte [2].

3.19.1. Talent loading plate onto reader
3.19.2. Talent at instrument, adjusting reading parameters, with monitor visible in frame



Section – Results
4. Results: Representative Coronary Progenitor Cell and Soluble Biomarker Analyses Before and After Coronary Angioplasty

4.1. Coronary, venous sinus, and peripheral blood were collected from 52 patients that underwent coronary angiography and demonstrated a high prevalence of hypertension and dyslipidemia [1].

4.1.1. LAB MEDIA: Figure 1 bottom left image

4.2. The baseline coronary concentration of most MPCs was significantly lower in patients who developed major adverse cardiovascular events [1], with a larger decrease in MPC subpopulations CD34-positive CD133-positive [2] and CD45-positive CD34-positive CD133-positive CD184-positive [3].

4.2.1. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize MACE’s dot plots
4.2.2. LAB MEDIA: Figure 4: JoVE Video Editor please add/emphasize asterisks in CD45+CD34+CD133+ and CD34+CD24+CD133+CD184+ graphs

4.3. Likewise, patients who developed major adverse cardiovascular events [1] had an increased baseline in coronary amounts of soluble ICAM-1 (eye-cam-one) and lower amounts of metallomatrix protein-9 [2].

4.3.1. LAB MEDIA: Table 1: JoVE Video Editor please emphasize 25.8 +/- 9 cell
4.3.2. LAB MEDIA: Table 1: JoVE Video Editor please emphasize 66 +/- 18 cell

4.4. Coronary MPCs [1] and soluble ICAM-1 demonstrated a prognostic ability for major adverse cardiovascular event-free survival [2].

4.4.1. LAB MEDIA: Figure 5: JoVE Video Editor please emphasize blue data lines in MPC graphs
4.4.2. LAB MEDIA: Figure 5: JoVE Video Editor please emphasize blue data line in sICAM-1 graph

4.5. Interestingly, the expression of tumor necrosis factor-alpha demonstrated variations according to the time of measurement [1] and the location of the coronary sampling based on a comparison of different lumen areas at the same coronary artery using intravascular ultrasound [2]. 

4.5.1. LAB MEDIA: Figure 6: JoVE Video Editor please add/emphasize asterisks in right graph
4.5.2. LAB MEDIA: Figure 6: JoVE Video Editor please sequentially emphasize Pre- and Post-Angioplasty images

Section - Conclusion

5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

5.1. Juan Antonio Suárez-Cuenca: During the MPC isolation, be sure to transfer the blood onto the density gradient and to collect the cells from the interface after centrifugation carefully [1].

5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Step: 2.2., 2.3.)

5.2. Rebeca Pérez-Cabeza de Vaca: Periodic vortexing prevents bead precipitation and using a magnetic plate washer helps to keep the beads inside the wells during washes [1].

5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Step: 3.1.2., 3.3.)

5.3. Paul Mondragón-Terán:  Coronary MPCs and soluble molecules are useful for stratifying the risk of cardiovascular events during follow up after angioplasty, assisting in the provision of secondary preventions to high-risk individuals [1]. 

5.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

5.4. Paul Mondragón-Terán: As this technique reflects the pathophysiological process that occur during disease evolution, it may be useful for conditions in which vascular biology plays a role [1].

5.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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