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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  Y  
If Yes, can you record movies/images using your own microscope camera?
Y  

2. Software: Does the part of your protocol being filmed demonstrate software usage?  N

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N Y
If Yes, how far apart are the locations? Click to enter distance between locations.
 

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which will be incorporated into the script. Authors will memorize the statements and then deliver them on camera.
· Enter the full name of the author who will deliver the statement on camera.
· Each author should deliver no more than two statements.
· Please answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Robert Szulcek: We present an in vitro vascular disease model to investigate whole blood interactions with patient-derived endothelium. The method is suited to evaluate in situ thrombogenicity and effectiveness of anticoagulation during different phases of thrombosis. [1].

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

REQUIRED: What is the main advantage of this technique?
1.2. Xue Manz: This system allows the study of thrombogenic properties of primary endothelial cells under various circumstances and can be adjusted to scientific rational by introducing custom-made microfluidics and adjusting blood flow characteristics. [1]. 

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

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. Harm Jan Bogaard: Besides the use for basic research, the model can be applied to study thrombus dynamics, for the assessment of inflammatory responses in disease, for antiplatelet or anticoagulation therapy, and ultimately for personalized medicine [1].

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

OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?
1.4. Enter author name:  [1].

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

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time? 	Comment by Robert Szulcek: I think this is an important one. You did it with Taka. What did he struggle with and what advice did you give him? A few things that come to my mind:

Xue Manz:
- air bubbles
- damaging of the endothelial layer
- recalcification
- clotting of the system
- safety precautions working with human blood

Therefore this visual demonstration is essential.
1.5. Xue Manz: Recalcification of the blood induces a rapid response in coagulation, immediate perfusion is therefore recommended. Besides, it important to prevent air bubbles as this damages the endothelial cell layer that can influence the results.  [1].

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

OPTIONAL: Why is visual demonstration of this method critical?
1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].

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

Introduction of Demonstrator on Camera

1.7. Harm Jan Bogaard: Demonstrating the procedure will be Xue Manz, a PhD student from my our PHEniX laboratory, part of the pulmonary medicine department in VU University Medical Center. Furthermore, this protocol was in collaboration with Twente University. Include additional demonstrators as needed. [1][2].

1.7.1. INTERVIEW: Author saying the above
1.7.2. Named demonstrator(s) looks up from workbench or desk or microscope and acknowledges camera

Ethics Title Card

1.8. Procedures involving involving human subjects have been approved by the Institutional Review Board (IRB) or equivalent body at VU University Medical Center Amsterdam (insert Institutional Name). Primary cell isolation and blood collection of human subjects was performed after informed consent was obtained in accordance with the Declaration of Helsinki. 

Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 30 steps and/or 60 shots. Current script of protocol: 27 steps, 49 shots.

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.
2. Primary Human Pulmonary Arterial Endothelial Cell (PAEC) Isolation and Culture
2.1. After obtaining a surgical human pulmonary artery tissue sample [1], place the tissue in 4 degree-Celsius cold cord buffer on ice for no more than two hours [2-TXT].
2.1.1. WIDE: Talent entering lab with a tube that contains sample in buffer/Talent placing sample onto bench
2.1.2. Talent placing tissue into buffer, with buffer container visible in frame TEXT: See text for all solution and medium preparation details	Comment by Manz, X.D. (Xue): Immediately after surgery, the surgeon puts the tissue into the buffer. We cannot film this procedure. 
2.2. Coat a high affinity cell-binding 60-milliliter cell culture dish with 2 milliliters of 5 micrograms/milliliter of fibronectin [1] and incubate the dish at 37 degrees Celsius for at least 15 minutes [2].
2.2.1. WIDE: Talent adding fibronectin to dish, with fibronectin container visible in frame
2.2.2. Talent placing dish into incubator
2.3. At the end of the incubation, in a laminar flow cabinet under sterile conditions, use sterile forceps to transfer the tissue into a 10-centimeter Petri dish of PBS [1-TXT].
2.3.1. Talent placing tissue into dish TEXT: Sterilize all instruments before use
2.4. If the tissue is still in a ring, cut the artery open with scissors, taking care not to touch the innermost layer of the vessel, as the endothelium is easily damaged and removed [1].
2.4.1. Artery being opened
2.5. After removing the fibronectin, add 4 milliliters of complete endothelial cell medium to the dish [1] and transfer the tissue sample into the medium with forceps [2].
2.5.1. Talent adding medium to dish, with medium container visible in frame
2.5.2. Talent placing sample in dish
2.6. Use a scalpel to carefully scrape the inner layer of the vessel into the medium [1], taking care to avoid any lipid accumulations that are observed in the vessel wall [2].
2.6.1. Inner layer being scraped
2.6.2. Shot of lipid accumulation Video Editor: please emphasize or X out or circle with slash over lipid accumulation or similar 	Comment by Manz, X.D. (Xue): Depending on the patient, this is not always the case and might not be able to film
2.7. When all of the tissue cells haves been harvested, place the plate into the cell culture incubator [1], replacing the medium every other day with complete cell culture medium [2].
2.7.1. Talent placing plate into incubator
2.7.2. Medium being replaced, with medium container visible in frame	Comment by Manz, X.D. (Xue) [2]: This is a regular step in cell culture. I don’t think this is necessary to show, as it needs first 2 days of cell attachment before medium can be refreshed. 
2.8. If fibroblasts contaminate the culture, use magnetic affinity cell separation for CD144 according to the manufacturer's instructions to purify the cells [1-TXT].
2.8.1. Talent adding cells to column, with CD144 kit visible in frame TEXT: Initial purification: 2 column method; Subsequent purifications: 1 column method
2.9. Generally, a culture is defined as pure when flow cytometry detects 10% or fewer contaminating cells [1].	Comment by Bridget Colvin: Authors: We can skip this statement if you do not want to provide a representative dot plot.
2.9.1. LAB MEDIA: To be provided by Authors: Figure showing pure culture dot plot	Comment by Manz, X.D. (Xue) [2]: We have this figure attached 
2.10. When small colonies of pulmonary artery endothelial cells begin to appear, split the cells at 1:3 to 1:4 ratios [1] until a sufficient number of endothelial cells have been obtained for experimental use [2].
2.10.1. Talent detaching cells from plate bottom, with dissociation buffer container visible in frame as relevant 	Comment by Manz, X.D. (Xue): This is a regular step in cell culture for splitting cells. No need to be shown.
2.10.2. Talent at cell counter, counting cells OR LAB MEDIA: Figure 1A PEAC image	Comment by Manz, X.D. (Xue): I prefer to show the lab media.
2.11. After purification, the primary Primary endothelial cells can be characterized [1] for the presence of endothelial cell-specific markers [2] and for the absence of smooth muscle [3] and epithelial cell markers [4].
2.11.1. LAB MEDIA: Figure 1B
2.11.2. LAB MEDIA: Figure 1B Video Editor: please emphasize VE-cadherin, CD31, and Tie2 images
2.11.3. LAB MEDIA: Figure 1B Video Editor: please emphasize alphaSMA image
2.11.4. LAB MEDIA: Figure 1B Video Editor: please emphasize Panc Cytokeratin image
3. Flow Chambers and PAEC Monolayer Preparation
3.1. For flow chamber preparation, coat one channel of a 6-well flow slide with 30 microliters of 0.1% gelatin [1] and incubate the slide for at least 15 minutes at 37 degrees Celsius [2].
3.1.1. WIDE: Talent adding gelatin to channel. TEXT: When handling the flow chambers try to prevent air bubble formation. 
3.1.2. Talent placing slide at 37 °C
3.2. Besides commercial flow chambers, custom-made flow chambers can be used with specific dimensions of choice. This enables to study the influence of the vascular geometry changes on clot dynamics (refer to TEXT for protocol). 
3.2.1. Talent shows custom-made flow chambers with a stenotic design. 
3.3. While the slide is incubating, collect the cells from a confluent pulmonary artery endothelial cell culture with trypsin [1] and sediment the cells by centrifugation [2-TXT].
3.3.1. Talent washing the cells with EDTA
3.3.2. Talent adding trypsin to dish, with trypsin container visible in frame
3.3.3. Talent adding tube(s) to centrifuge TEXT: 7 min, 300 x g, RT
3.4. Resuspend the pellet in 600 microliters of complete endothelial cell medium [1] and forcefully but gently add 100 microliters of cells into one channel to avoid bubbles while the cells are spreading [2].
3.4.1. Shot of pellet if visible, then medium being added to tube, with medium container visible in frame
3.4.2. Cells being added to channel/spreading across slide
3.5. Add an additional 50 microliters of complete endothelial cell medium to the channel [1] to provide sufficient medium for overnight incubation at 37 degrees Celsius and 5% carbon dioxide [2], changing the medium the next day to wash away the unbound cells [3].
3.5.1. Talent adding medium to channel, with medium container visible in frame
3.5.2. Talent placing slide into incubator
3.5.3. Medium being added to channel TEXT: Refresh culture with 150 microliters fresh cECM endothelial cell medium every other day
3.6. After 6 days in culture, the cells should form a firm, confluent monolayer [1].
3.6.1. LAB MEDIA: Figure 1D Straight channel image
4. Washed Human Whole Blood Preparation
4.1. On day 7 of pulmonary artery endothelial cell culture, after acquiring venous blood samples from subjects who do not receive anticoagulation treatment into 0.109-molar sodium citrate anticoagulant tubes [1], transfer the blood into a 50-milliliter tube [2]. 
4.1.1. WIDE: Talent entering lab with tubes/placing tubes on bench
4.1.2. Talent adding blood to tube
4.2. Fluorescently label the blood cells with Calcein AM-red (A-M) (1:10.000) [1] and add Alexa488 (four-eighty-eight)-fibrinogen (15 µg/mL) to conjugate the autologous fibrinogen [2].
4.2.1. Talent adding Calcein AM to tube, with Calcein AM container visible in frame
4.2.2. Talent adding fibrinogen to tube, with fibrinogen container visible in frame
4.3. Then incubate the blood at 37 degrees Celsius for 15 minutes to allow complete absorption [1]. 
4.3.1. Talent placing blood at 37 °C
5. Flow System Assembly
5.1. Thirty minutes before the perfusion, treat the pulmonary artery endothelial cells with 100 microliters of 1-micromolar histamine in extracellular matrix endothelial cell medium and 1% fetal bovine serum without any other additives [1] and use a 20-milliliter syringe filled with wash buffer to rinse the flow system tubes [2].
5.1.1. WIDE: Talent adding histamine + FBS to cells, with histamine + FBS container visible in frame
5.1.2. Talent rinsing tube(s), with wash buffer container. TEXT: It is essential to rinse all tubes with wash buffer that get in contact with blood to prevent clotting of the system.
5.2. Use a second 20-milliliter syringe to fill the flow tubes with HEPES buffer [1] and use an elbow shaped Luer connector to carefully connect the tubes to the microslide [2].
5.2.1. Talent filling tube(s), with HEPES container visible in frame 
5.2.2. Syringe being attached to slide
5.3. Load a third 20-milliter syringe with 2 milliliters of wash buffer [1] and load the syringe onto a syringe pump [2].
5.3.1. Syringe being loaded
5.3.2. Syringe being inserted
5.4. Then use a female Luer connector to connect the outlet tube of the slide to the syringe [1].
5.4.1. Tube being connected to syringe
6. Washed Whole Blood Perfusion
6.1. Immediately before the perfusion, dilute the blood at a 1:1 ratio two times with recalcification buffer [1] and place the inlet tube of the microslide into the tube of blood [2].
6.1.1. WIDE: Talent adding buffer to tube, with buffer container visible in frame
6.1.2. Tube being placed into tube of blood
6.2. When the microscope is ready for recording, push Start in the microscope software to begin recording a video [1] and push Start on the syringe pump to begin perfusing the blood over the endothelium [2].
6.2.1. Talent pressing video recording Start
6.2.2. Talent pressings syringe pump Start
6.3. As soon as the blood starts flowing over the endothelium, acquire images using the preselected active channels and region of interest positions every 15 seconds for 5 minutes [1-TXT].
6.3.1. Talent at computer, acquiring images, with monitor visible in frame TEXT: See text for imaging parameter setup details
6.4. At the end of the analysis, stop the recording [1] and the syringe pump [2] and carefully disassemble the flow chamber [3]. 
6.4.1. Talent stopping recording
6.4.2. Talent stopping pump
6.4.3. Tubes being carefully removed



[bookmark: _GoBack]Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the questions below. Please do not include steps that will be screen-captured and do not list entire sections.

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
2.6; 3.3; 4.2; 5.1; 6.1; 6.3

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
2.6; 6.1

If answered, your answers to C and D will become interview-style shots, which may be incorporated into the script after the relevant step in the protocol. Authors will memorize the statements and then deliver them on camera. 

C. OPTIONAL: If there is no single most critical step in the filmed portion of the protocol, do not answer this question. What is the best way to perform the required technique for the most critical step in the protocol? 
Xue Manz: (2.6) For a successful endothelial isolation, it is recommended to first add the medium and then scrape the cells. If you do this the other way, you most likely have less success. [1].
(6.1) Besides, for a  successful thrombosis experiment for the analysis of platelet adhesion and fibrin deposition, it is necessary to recalcify the blood as the blood needs calcium to form a thrombus. 
D. OPTIONAL: If there are no hazardous reagents or instruments in the filmed portion of the protocol, do not answer this question. Which of the reagents or instruments are uniquely hazardous? What precautions should viewers take that they might not normally know to take?
Xue Manz: (4;6.1) Blood can contain viruses and other infectious agents. It is therefore highly recommended to use gloves and follow the general safety guidelines for the work with human material. [1].

Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 195. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 

7. Results: Representative _________________________

7.1. Labeling with Calcein AM-red and Alexa488 allows the investigation of thrombus formation by platelet adhesion and fibrin deposition [1].

7.1.1. LAB MEDIA: Figures 2A and 2B

7.2. Under non-stimulated conditions, there is no binding of platelets [1] or fibrin to the endothelium [2]

7.2.1. LAB MEDIA: Figures 2A and 2B Video Editor: please emphasize Platelets image row in Figure 2A
7.2.2. LAB MEDIA: Figures 2A and 2B Video Editor: please emphasize Fibrin image row in Figure 2A

7.3. Stimulation with histamine results in an immediate increase in platelet adhesion [1] that reaches a plateau after 2.5 minutes [2].

7.3.1. LAB MEDIA: Figures 2A and 2B Video Editor: please emphasize Platelet image row in Figure 2B
7.3.2. LAB MEDIA: Figures 2A and 2B Video Editor: please emphasize 3 minutes Platelet image in Figure 2B

7.4. At this timepoint, the platelets begin to secrete autocrine factors that induce platelet aggregation and fibrinogen cleavage into fibrin [1], resulting in fibrin deposition at 3 minutes and the formation of a stable aggregate with the platelets after 4 minutes [2].

7.4.1. LAB MEDIA: Figures 2A and 2B Video Editor: please emphasize Fibrin 3 minutes image in Figure 2B
7.4.2. LAB MEDIA: Figure 2E Video Editor: please emphasize Histamine stimulated data lines in both graphs from 3-5 minutes

7.5. Treatment with a direct oral anticoagulant inhibits both clot formation [1] and platelet adhesion compared to untreated blood [2].

7.5.1. LAB MEDIA: Figures 2D-2F Video Editor: please emphasize 3 and 5 minutes images and data lines from 3-5 minutes in Figure 2F
7.5.2. LAB MEDIA: Figures 2D-2F Video Editor: please emphasize Histamine stimulated data lines in both 2E graphs from 3-5 minutes

7.6. Immunofluorescent analysis of pulmonary artery endothelial cell-platelet interactions after 5 minutes of perfusion reveals maintenance of the endothelial cell-cell contacts [1], as confirmed by VE-cadherin staining [2], indicating that the blood clots form on endothelial monolayers rather than on the underlying matrix between endothelial gaps [3].

7.6.1. LAB MEDIA: Figure 3 
7.6.2. LAB MEDIA: Figure 3 Video Editor: please emphasize grey signal in Histamine stimulated Control-PAEC image
7.6.3. LAB MEDIA: Figure 3

7.7. Human umbilical vein vascular endothelial cells demonstrate less platelet adhesion and fibrin deposition compared the pulmonary artery endothelium [1].

7.7.1. LAB MEDIA: Figure 3 Video Editor: please emphasize Histamine stimulated HUVEC image

7.8. Notably, diseased primary pulmonary artery endothelial cells from CTEPH (C-teff) patients exhibit an increased platelet adhesion and more fibrin deposition compared to healthy cells [1-TXT], suggesting that the endothelium of CTEPH patients provides a prothrombotic environment that may result in increased thrombus formation [2].

7.8.1. LAB MEDIA: Figure 3 Video Editor: please emphasize Histamine stimulated CTEPH-PAEC image TEXT: CTEPH: chronic thromboembolic pulmonary hypertension
7.8.2. LAB MEDIA: Figure 3


Conclusion
8. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· At least one statement is required.
· Each statement is limited to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will give each statement. 
What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
8.1. Xue Manz: It is important to choose the right source of cells as our representative results demonstrate that thromogenicity of the endothelium is dependent on multiple factors, like the origin of the vascular bed and the pathobiological background.[1].

8.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (2.6) 

Following this procedure, what other methods can be performed? What questions would these additional methods answer?

8.2. Robert Szulcek:  The protocol can be applied to study the effect of anticoagulation therapies on patient derived cells and blood. Furthermore, genetic modifications in endothelial cells can provide information about specific molecule function in coagulation. [1]. 

8.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
8.3. Harm Jan Bogaard: We described a protocol that can be used for understanding endothelial-blood interaction in various thromboembolic diseases. Ultimately, we could predict the patient-specific response on anticoagulation therapy. [1]. 

Thank you for addressing our questions. We will incorporate your answers and suggestions and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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