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Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  No
  
2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No

3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? 

☒ 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

4. Filming location: Will the filming need to take place in multiple locations?   Yes, ~100 ft 


Current Protocol Length

Number of Steps:  10
Number of Shots:  24 

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Elizabeth Nelson: This protocol details a method to generate a well-characterized population of human hemogenic endothelial cells. These cells can be utilized to further study their molecular regulation and endothelial-to-hematopoietic transition.
1.1.1. [bookmark: _Hlk68622000][bookmark: _Hlk68691097]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested b-roll: 2.3.1

1.2. Elizabeth Nelson: The protocol presented is a 2D serum- and murine feeder- free culture system that can generate human hemogenic endothelial cells in roughly 1 week.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested b-roll: 3.4.1

OPTIONAL: 
1.3. Elizabeth Nelson: This method provides a useful means of generating hemogenic endothelial cells, which could be used for future studies of mechanisms of human endothelial and blood cell development. 
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 




1.4. 

Protocol
2. Differentiation of Human Embryonic Stem Cells to Hemogenic Endothelial Cells
2.1. Begin by culturing human embryonic stem cells for 4 days to differentiate them into primordial endothelial cells [1-TXT]. On day 5, aspirate the medium above the cells [2], then gently wash the cells with 1 milliliter of DMEM-F12 (pronounce D-M-E-M-F-twelve) per well [3]. 
2.1.1. WIDE: Establishing shot of talent removing the primordial endothelial cells from the incubator. TEXT: See text for generating primordial endothelial cells
2.1.2. Talent aspirating the medium.
2.1.3. Talent washing the cells.

2.2. Add 1 milliliter of freshly prepared hemogenic endothelial cell differentiation medium per well [1] and incubate the cells for 24 hours at 37 degrees Celsius and 5% carbon dioxide [2]. Videographer: This step is important!
2.2.1. Talent adding hemogenic endothelial cell differentiation medium.
2.2.2. Talent placing the cells in the incubator. Videographer: Obtain multiple usable takes because this will be reused in 2.3.2

2.3. On day 6 and day 7, replace the medium above the cells with 1 milliliter of freshly prepared hemogenic endothelial cell differentiation medium per well [1] and incubate the cells for another 24 hours [2]. 
2.3.1. Talent replacing the medium in the wells.
2.3.2. Use 2.2.2

3. FACS-isolation of Hemogenic Endothelial Cells
3.1. On day 8, after detaching and washing the cells [1-TXT], divide them evenly into microcentrifuge tubes on ice, each containing a minimum of 600 microliters of cells at a density of 1 x 105 cells per milliliter [2]. Videographer: This step is important!
3.1.1. WIDE: Talent at the biosafety cabinet, washed cells and microcentrifuge tubes in view. TEXT: See text for cell detachment and washing details
3.1.2. Talent dividing the cells into microcentrifuge tubes.

3.2. Add antibodies to the tubes containing cells, as appropriate [1-TXT], and incubate on ice, protected from light, for 30 minutes [2]. Videographer: This step is important!
3.2.1. Talent adding antibodies. TEXT: See text for antibody details
3.2.2. Shot of tubes incubating on ice.

3.3. Pellet the cells by centrifugation at 1,000 x g and 4 degrees Celsius for 5 minutes [1]. Remove the supernatant [2] and resuspend the pellets in 600 microliters of ice-cold sorting buffer [3].
3.3.1. Talent centrifuging the cells.
3.3.2. Talent removing the supernatant.
3.3.3. Talent resuspending the pellets.

3.4. Strain the samples through the mesh filter cap of 5-milliliter FACS (fax) tubes [1] and store the cells on ice, protected from light, for immediate cell sorting [2].
3.4.1. Talent straining the samples.
3.4.2. Shot of samples stored on ice.

3.5. [bookmark: _Hlk66987229]To isolate hemogenic endothelial cells by FACS [1], first gate the CD45- (C-D-forty-five-negative) cell population [2]. Then, within the CD45- population, gate the CD31+ (C-D-thirty-one-positive) cells [3]. 
3.5.1. Talent at the FACS computer, monitor in frame. 
3.5.2. Talent gating the CD45- cell population. Videographer: Film the screen for this shot.
3.5.3. Talent gating the CD31+ cells. Videographer: Film the screen for this shot.

3.6. Next, within the CD31+ population, gate for the VE-Cadherin- (V-E-cadherin-negative) cell population, and [1] then within the VE-Cadherin- population, gate for the c-Kit+ (C-kit-positive) cells [2]. 
3.6.1. Talent gating for the VE-Cadherin- cell population. Videographer: Film the screen for this shot.
3.6.2. Talent gating for the c-Kit+ cells. Videographer: Film the screen for this shot.

3.7. From the c-Kit+ population, gate the CD34+ (C-D-thirty-four-positive) cell population [1] and finally, from the CD34+ cell population, identify and collect the KDR+ (K-D-R-positive) cells [2] into 6 milliliters ice-cold cell sorting buffer [3].
3.7.1. Talent gating the CD34+ cell population. Videographer: Film the screen for this shot.
3.7.2. Talent gating for the KDR+ cells. Videographer: Film the screen for this shot.
3.7.3. Cells being collected into sorting buffer.



Results
4. Results: Hematopoietic Potential of Hemogenic Endothelial Cells
4.1. After seeding hemogenic endothelial cells in a methylcellulose-based medium formulated for growth of hematopoietic progenitor cells [1], colony-forming-unit erythroid colonies [2] and blast-forming-unit erythroid colonies [3] are counted on day 8 [4].
4.1.1. LAB MEDIA: Figure 4A and 4B.
4.1.2. [bookmark: _Hlk68693034][bookmark: _Hlk68098449]LAB MEDIA: Figure 4A and 4B. Video Editor: Emphasize Figure 4A
4.1.3. LAB MEDIA: Figure 4A and 4B. Video Editor: Emphasize Figure 4B
4.1.4. LAB MEDIA: Figure 4A and 4B.

4.2. Colony-forming-unit granulocyte-macrophage [1] and colony-forming-unit-granulocyte-erythroid-macrophage-and-megakaryocyte [2] multipotent hematopoietic progenitor colonies are counted on day 14 [3]. Per 1,000 hemogenic endothelial cells plated, approximately 20 colony-forming-units are generated [4].
4.2.1. LAB MEDIA: Figure 4C and 4D. Video Editor: Emphasize Figure 4C
4.2.2. LAB MEDIA: Figure 4C and 4D. Video Editor: Emphasize Figure 4D
4.2.3. LAB MEDIA: Figure 4C and 4D. 
4.2.4. LAB MEDIA: Figure 4F. 

4.3. Cells with endothelial cell morphology are also visible in the cultures [1]. These are the hemogenic endothelial cells that give rise to multi-lineage hematopoietic progenitors on a single cell level [2].
4.3.1. LAB MEDIA: Figure 4E. Video Editor: Emphasize left panel.
4.3.2. LAB MEDIA: Figure 4E. Video Editor: Emphasize the red arrows and cells they are pointing at in the right panel.





Conclusion
5. [bookmark: _Hlk27388131]Conclusion Interview Statements

5.1. Elizabeth Nelson: Medium changes should be performed at the same time each day.  Additionally, antibody concentrations and conjugates need to be optimized based on the cell sorter used.

5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested b-roll: 2.2.1, 3.2.1
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