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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? No  

2. Software: Does the part of your protocol being filmed include software usage?  No

3. Filming location: Will the filming need to take place in multiple locations?    Yes 
If Yes, how far apart are the locations? The lab and associated culture room are in very close proximity.



Script – Introduction
Videographer: Interviewee headshots are required. Please take a headshot for each interviewee. 
Authors: While filming the interview portion, our videographer will take headshots for the JoVE Dedicated Author Webpage. Please take a look at one example. For any questions regarding the author profile pages and pictures, please contact author.liaison@jove.com.

1. Introductory Interview Statements
1.1. David Beier Meiling Melzer: This protocol allows us to isolate both quiescent and injury-induced activated fibroblast populations with significant purity [1]. 
1.1.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.
1.2.  David Beier Meiling Melzer: The main advantage of this technique is its flexibility for improvisation. For flow as well as bead-based isolation, one can incorporate antibodies against contaminating cells, to exclude them from the isolated target cells [1].
1.2.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.
1.3.  David Beier Meiling Melzer: This technique is primarily used for cardiac fibroblast isolation. However, it can be utilized to isolate fibroblasts from other tissues [1].
1.3.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.

Introduction of Demonstrator on Camera
1.4. Sarika Saraswati: Demonstrating the procedure will be Meiling Melzer, an undergraduate research intern and David Beier, a research assistant from my laboratory.
1.4.1. INTERVIEW: Author saying the above 
1.4.2. The named demonstrators looks up from workbench or desk or microscope and acknowledges the camera.
Ethics Title Card
1.5. This study strictly upholds the recommendations in the Guide for the Care and Use of Laboratory Animals of the National Institutes of Health. The Vanderbilt University Institutional Animal Care and Use Committee approved the protocol (protocol number: M1600076-01).

Script - Protocol
2. Heart Dissection
2.1. To prepare a 6-well plate for storing six hearts during dissection, dispense 2 milliliters of cold KHB into each well, and place the plate on ice [1].
2.1.1.  Talent dispenses KHB into 6-well plate and places it on ice.
2.2. Spray the body with 70-percent ethanol. Orient it so the ventral side is facing the experimenter [1]. Pin the appendages to prevent interference [2].
2.2.1. Talent sprays body with ethanol and orients it.
2.2.2. Talent pins appendages.
2.3. Without piercing the liver, cut open the abdominal skin and muscle [1]. Next, cut vertically toward the sternum, carefully opening the thorax without piercing the heart [2]. Continue to cut through the ribcage to expose the heart [3].
2.3.1. Talent cuts open abdominal skin and muscles.
2.3.2. Talent cuts toward the sternum.
2.3.3. Talent cuts through the ribcage.
2.4. Using forceps, gently lift the heart out of the chest [1], cutting away any lung or excess tissue attached to the outside of the heart [2]. Separate the left ventricle. For each dissection, place the ventricle in a separate well of the 6-well plate [3].
2.4.1. Talent lifts the heart out of the chest.
2.4.2. Talent cuts away excess tissue.
2.4.3. Talent removes the ventricle and places it in the 6-well plate.
3. Enzymatic Dissociation of the Heart
3.1. First, use forceps to repeatedly squeeze and agitate the ventricle in KHB to remove excess blood [1]. Transfer the ventricle to a clean, sterile, 10-centimeter-square plate [2].
3.1.1. Talent uses forceps to squeeze and agitate the ventricle.
3.1.2. Talent transfers the ventricle to a sterile plate.
3.2. Next, using a single-edged blade, quickly mince the ventricle into small pieces [1]. Add 1 milliliter of collagenase digestion cocktail and continue mincing [2]. When the pieces are small enough to transfer with a 1-milliliter micropipette [3], transfer them to a 50-milliliter conical tube [4-TXT]. Wash the plate twice with 2 milliliters of cocktail and transfer the wash to the tube [5]. Videographer: Author has indicated this is one of the most important steps for viewers to see.
3.2.1. Talent minces the ventricle into small pieces. 
3.2.2. Talent adds collagenase digestion cocktail and continues mincing.
3.2.3. ECU: 1-milliliter pipette tip next to the minced pieces, showing that they are small enough.
3.2.4. Talent transfers pieces to conical tube. TEXT: NOTE: Cutting off a portion of the pipette tip can help collect larger pieces of heart that may otherwise become stuck.
3.2.5. Talent washes plate twice.
3.2.6. [Added Shot]: Talent places the conical tube in the incubator. (Editor: Authors will need to add additional VO. They’ve provided no information on the conditions of the incubation, but added VO in the next step referencing it.)
3.3. Incubate the tube for 30 minutes and resuspend the cells as described in the manuscript [1].
3.3.1. Talent resuspends cells.
3.3.2. [Added Shot]:Talent places the conical tube in the incubator for another 15 minutes. (Editor: Authors will need to add additional VO.)
3.3.3. [Added Shot]:Talent resuspends the cells. (Editor: Authors will need to add additional VO.)
3.4. Then, place a 40-micrometer cell strainer on top of a new 50-milliliter conical tube, and prime the strainer by wetting it with 1 to 2 milliliters of KHB [1]. Add 25 milliliters of KHB to the digestion suspension and resuspend [2]. Filter the suspension through the strainer, replacing the strainer as needed [3]. Videographer: Author has indicated this is one of the most important steps for viewers to see.
3.4.1. Talent places cell strainer on top of conical tube and primes the strainer.
3.4.2. Talent adds KHB to digestion suspension and resuspends.
3.4.3. Talent pours the suspension through the cell strainer.
3.5. Centrifuge the filtrate at 400 times g and 4 degrees Celsius for 10 minutes [1]. Remove the supernatant and resuspend the pellet in 1x RBC lysis buffer, using 5 milliliters of buffer per heart [2]. 
3.5.1. Talent centrifuges the conical tube.
3.5.2. Talent removes the supernatant and resuspends the pellet. (Author Comment: In 2 parts: 1st part is taking off the supernatant and the 2nd part is resupension.)
3.6. After incubating the suspension for 2 minutes at room temperature, centrifuge the suspension at 400 times g for 10 minutes at room temperature [1]. Remove the supernatant and then resuspend the pellet in 1 milliliter of KHB [2].
3.6.1. Talent places tube in centrifuge.
3.6.2. Talent removes the supernatant and resuspends the pellet in KHB. 
3.7. Add 9 milliliters of KHB to the suspension [1]. Filter the suspension through a primed 40-micrometer cell strainer into a new 50-milliliter conical tube [2]. Centrifuge the conical tube at 400 times g for 10 minutes at room temperature [3].
3.7.1. Talent adds KHB to suspension.
3.7.2. Talent filters suspension.
3.7.3. Talent places conical tube in centrifuge.
3.8. Finally, remove the supernatant and resuspend the pellet in 1 milliliter of fibroblast media or PBS [1]. After the cell number has been determined, fibroblasts can be isolated from the suspension by three different methods described in the manuscript [2].
3.8.1. Talent removes supernatant and resuspends pellet.
3.8.2. LAB MEDIA: Figure 1.
4. Fibroblast Isolation by Differential Plating 
4.1. To begin isolation by differential plating, prepare a 6-well plate by adding 2 milliliters of fibroblast media to each well [1]. Swirl the plate to cover the well bottoms [2].
4.1.1. Talent adds 2 milliliters of fibroblast media to each well.
4.1.2. CU: Plate, showing how swirling media spreads to cover well bottoms.
4.2. If the mouse heart cells are suspended in PBS, resuspend them in 1 milliliter of fibroblast media per heart [1]. Add 1 milliliter of cell suspension, the equivalent of one heart, to each well [2].
4.2.1. Talent resuspends cells.
4.2.2. Talent adds 1 milliliter of suspension per well.
4.3. Swirl plate to evenly distribute cells [1]. Add an additional 1 to 2 milliliters of fibroblast media per well, for a total volume of up to 4 milliliters per well [2]. Incubate at 37 degrees Celsius for 4 hours [3].
4.3.1. Talent swirls plate.
4.3.2. Talent adds media to plate wells.
4.3.3. Talent places plate in incubator. 
4.4. Because the fibroblasts will selectively adhere to the wells, they can be isolated by removing and discarding the media [1]. Wash the remaining, attached cells with 2 milliliters of PBS and then add 2 to 4 milliliters of sterile fibroblast media per well [2]. Incubate at 37 degrees until confluent, changing the media every 2 to 4 days [3-TXT].
4.4.1. Talent removes media from 6-well plate.
4.4.2. Talent washes cells and aspirates to remove PBS, then adds media to each well.
4.4.3. LAB MEDIA: Videographer: Author has agreed to provide this image. (Authors: Please upload image of confluent fibroblasts and email me to let me know the filename.) TEXT: Confluent fibroblasts 
5. Isolation of Fibroblasts Using Magnetic Beads
5.1. To begin the magnetic labeling and separation of CD-45-positive hematopoietic cells, centrifuge a suspension of mouse heart cells at 500 times g for 5 minutes [1]. Remove the supernatant and resuspend the cell pellet in 1 milliliter of equilibration buffer [2-TXT]. Count the cells using a hemocytometer [3].
5.1.1. [bookmark: _Hlk25306867]Talent centrifuges cells. Videographer: Please obtain multiple reusable takes; this shot can be reused for 5.3.2.
5.1.2. Talent removes supernatant and resuspends. TEXT: Prepare fresh equilibration buffer as described in the text.
5.1.3. Talent counts cells using hemocytometer.
5.2. After centrifuging the cells again, resuspend the cell pellet in equilibration buffer [1-TXT]. Add CD-45-positive magnetic beads and mix well [2-TXT]. Incubate for at least 15 minutes at 4 degrees Celsius [3].
5.2.1. Talent resuspends cell pellet. TEXT: 90 μL buffer per 1 x 107 cells
5.2.2. Talent adds CD45+ magnetic beads and mixes by resuspending. TEXT: 10 μL CD45+ per 1 x 107 cells
5.2.3. Talent places tube in incubator.
5.3. Wash the cells by adding equilibration buffer [1-TXT] and centrifuging at 500 times g for 10 minutes at 4 degrees Celsius [2].
5.3.1. Talent adds equilibration buffer. TEXT: 2 mL buffer per 1 x 107 cells
5.3.2. Talent places tube in centrifuge. Videographer: Footage from 5.1.1 can be reused.
5.4. Remove the supernatant and count the cells using a hemocytometer [1]. Resuspend the pellet in equilibration buffer [2-TXT]. Pass the suspension through a 40-micrometer filter to prevent cell aggregations from clogging the separation column [3].
5.4.1. Talent removes supernatant and counts cells. reuse 5.1.3 shot
5.4.2. Talent resuspends the pellet. TEXT: Total cells ≤ 1 x 107: 2 mL equilibration buffer; Total cells > 1 x 107: scale equilibration buffer linearly. 
5.4.3. Talent filters cell suspension.
5.5. Next, place a separation column in the magnetic field of a suitable separator [1], and equilibrate the column with at least 3 milliliters of PBS [2]. Videographer: Author has indicated this is one of the most important steps for viewers to see.
5.5.1. Talent places separation column in separator.
5.5.2. Talent equilibrates column with PBS.
5.6. Pour the cell suspension through the column and collect the flowthrough, which will contain the unlabeled cells, in a 15 milliliter conical tube [1]. Wash the column 3 times with 3 milliliters of equilibration buffer and combine the washes with the flowthrough [2]. Videographer: Author has indicated this is one of the most important steps for viewers to see.
5.6.1. Talent pours cell suspension through the column and collects the flowthrough.
5.6.2. Talent washes the column and combines the washes with the flowthrough.
5.7. [bookmark: _Hlk26945761][bookmark: _Hlk26946226]Remove the column from the separator and place the column on a 15-milliliter conical tube [1]. To elute the labeled CD-45-positive cells, pipette 5 milliliters of equilibration buffer into the column and plunge the column firmly [2]. Videographer: Author has indicated this is one of the most important steps for viewers to see.
5.7.1. Talent removes the column from the separator and places it on a conical tube. [Shots 5.7.1 – 5.7.2 combined]
5.7.2. Talent pipettes equilibration buffer into column and uses the plunger.
5.8. Centrifuge the tube of eluent and the tube of flowthrough at 500 times g [1]. Count the cells using a hemocytometer [2].
5.8.1. Talent centrifuges eluent and flowthrough.
5.8.2. Talent counts cells. reuse 5.1.3 shot
5.9. To complete the isolation, follow the protocols in the manuscript for the CD-31-positive endothelial cells and the MEFSK4-positive fibroblasts, which are similar to the protocol for the CD-45-positive cells [1].
5.9.1. LAB MEDIA: Figure 1. Video editor: Please show only part C of Figure 1.



Script – Results
6. Results: Fibroblasts in Injured and Uninjured Mouse Hearts
6.1. Fluorescence-activated cell sorting was performed on single cells isolated from alpha-SMA-GFP mouse hearts following myocardial infarction [1]. 
6.1.1. LAB MEDIA: Figure 2.
6.2. A representative gating scheme demonstrates GFP-positive cells co-expressing CD31, CD45, or AN2 [1]. In the injured mouse hearts, a small percentage of endothelial cells and hematopoietic cells expressed GFP. However, GFP-positive–CD31-negative–CD45-negative cells did not express AN2, a pericyte marker [2]. 
6.2.1. LAB MEDIA: Figure 2. Video editor: Please show only Figure 2A.
6.2.2. LAB MEDIA: Figure 2. Video editor: Please show only Figure 2B. 
6.3. GFP-positive cells expressed alpha-SMA, COL-1-alpha-1, vimentin, and periostin. Uninjured fibroblasts isolated by selective adhesion expressed vimentin but did not demonstrate expression alpha-SMA, periostin, and COL-1-α-1 [1]. Both uninjured and activated fibroblasts expressed the MEFSK4 antigen [2].
6.3.1. LAB MEDIA: Figure 3. Video editor: Please show or focus on Figure 3A.
6.3.2. LAB MEDIA: Figure 3. Video editor: Please show or focus on Figure 3B. 
6.4. Both uninjured fibroblasts, isolated by selective adhesion, and myofibroblasts, isolated and sorted from alpha-SMA-GFP mice, demonstrated an ability to contract collagen [1].
6.4.1. LAB MEDIA: Figure 4. 

Script - Conclusion
7. Conclusion Interview Statements
7.1. [bookmark: _GoBack][bookmark: _Hlk25067257]David Beier: It is important to mince the tissue thoroughly before incubation. During bead-based separation, it is important to pass the suspension through a 40-micrometer filter to prevent cell aggregations [1].
7.1.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera. Video editor: Suggested B-roll for mincing tissue: 3.2.1 or 3.2.2. Suggested B-roll for passing suspension through 40-micrometer filter: 5.4.3.
7.2. David Beier: The cells purified by this method could be further purified using magnetic beads associated with pericyte-specific antibodies (AN2) to ensure high level of purity [1].
7.2.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.
7.3. Sarika Saraswati: With the availability of new bead-conjugated antibodies as well as reporter transgenic mice, one can utilize these techniques to isolate and study distinct cellular populations, not just fibroblasts [1].
7.3.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.
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