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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?  Y
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. Please upload all screen captured video files to your project page by the script return deadline.

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N


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. Francois Potus: This protocol allows a robust and comprehensive assessment of cardiac function in mice using a closed chest, high-fidelity catheterization approach. This technique allows the quantification of diastolic and systolic function of the left and right ventricle[1]. It is extremely useful for preclinical, translational research.

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?
Francois Potus: [1]. The closed-chest technic allows a more translational approach of cardiac function investigation in mice. Catheterization of both left and right ventricle in the same animal allows a global characterization of heart function. 
1.1.2. 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?
1.2. Francois Potus : This protocol allows the assessment of global cardiac function in normal mice versus the plethora of murine models of human disease, which are relevant to many cardiopulmonary diseases, including various forms of cardiomyopathy, heart failure and pulmonary hypertension). [1]. The reproducible, quantitative nature of the data is ideal for preclinical therapeutic evaluation of the effects of experimental therapeutics in murine models.

1.2.1. 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?
1.3. Francois Potus : This technique allows the assessment of cardiac function. It can be used for the diagnosis of any cardiac diseases or dysfunction. This technique can also be used to assess the efficiency or effect of drugs/treatments on the cardiac function.[1]. In our research program we use it to assess the response of the right ventricle to increased afterload, which is relevant to evaluating new therapies for pulmonary arterial hypertension. However, the biventricular catheterization is also the gold standard to assess constrictive and restrictive cardiomyopathies, assess diastolic ventricular function and assess models of heart failure.

1.3.1. 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?
1.4. Francois Potus: This technique requests a detailed knowledge of vascular and cardiac anatomy, a solid understanding of hemodynamic measurement techniques and good surgical skills. I encourage practicing carotid and jugular vein isolation and catheterization using a polyethylene catheters before attempting this technique with the expensive and fragile micromanometer-tipped catheters that are ultimately used.[1].

1.4.1. 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?
1.5. Francois Potus: Visual demonstration is critical to show all the steps required to properly perform the procedure. There are numerous small details that must be respected to avoid hemorrhage, perforation or malpositioning of the catheters. This video will clarify the optimal way to safely perform carotid arteriotomy and jugular venotomy, as well as showing how to correctly position the catheters, providing a useful aid to the description in the main text.[1].

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

Introduction of Demonstrator on Camera

1.6. Ashley Martin Y: Demonstrating the procedure will be Francois Potus, a postdoctoral fellow from Dr. Archer’s laboratory. Include additional demonstrators as needed. [1][2].

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

Ethics Title Card

1.7. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) or Queen’s University biosafety and ethical guidelines (ROMEO/TRAQ#6016826) 


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: 31 steps, 58 shots.	Comment by Bridget Colvin: Authors: As your script was 7 steps and 16 shots overlength, the intubation section was removed from your Protocol to leave time for the more unique aspects of your procedure.

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. Right Carotid and Jugular Isolation 

2.1. To isolate the right carotid artery, use blunt dissection to displace the sternohyoid muscle laterally [1] to expose and isolate the right carotid artery [2].

2.1.1. WIDE: Talent dissecting tissue Videographer: More Talent than mouse in shot TEXT: Anesthesia: 3-4% -> 2% isoflurane
2.1.2. Artery being exposed 

2.2. Then use forceps and blunt dissection to isolate the carotid artery from the vagus nerve [1] and pass three, surgical 4.0 sutures under the artery but not the nerve [2].

2.2.1. Artery being dissected
2.2.2. Suture being placed

2.3. For right jugular vein isolation, displace the submandibular and parotid glands laterally to visualize the right jugular vein [1] and use the forceps to bluntly dissect and expose the right jugular vein [2].

2.3.1. Glands being displaced
2.3.2. Vein being dissected/exposed

2.4. Carefully dissect the vein to remove the surrounding fascia [1] and pass the forceps under the jugular vein [2].

2.4.1. Vein being dissected/fascia being removed
2.4.2. Forceps being inserted under vein 

2.5. Pass a surgical suture under the vein [1] and tie the suture at the cranial side of the vein [2].

2.5.1. Suture being passed
2.5.2. Suture being tied

2.6. Use a hemostatic clamp to apply gentle traction on the suture in the direction of the head [1] and pass two additional sutures under the jugular vein [2].

2.6.1. Traction being applied
2.6.2. Suture(s) being passed

2.7. Use a second clamp to gently pull the most distal suture in a caudal direction [1] and make a loose knot in the middle suture [2].

2.7.1. Suture being pulled
2.7.2. Loop being made

2.8. Then place several drops of warmed, physiological saline onto the vessel at the site of the anticipated venotomy [1].

2.8.1. Saline being added

3. Right Ventricular Catheterization 

3.1. For catheterization of the right ventricle, place the mouse under a stereomicroscope [1] and identify the jugular vein [2].

3.1.1. WIDE: Talent positioning mouse/microscope Videographer: More Talent than mouse in shot
3.1.2. LAB MEDIA: To be provided by Authors: Shot of vein

3.2. Gently apply superior traction to the vein [1] and insert a curved 30-gauve needle between the cranial and sutures at a 140-degree angle to ensure the needle enters in a coaxial manner [2].

3.2.1. LAB MEDIA: To be provided by Authors: Traction being applied
3.2.2. LAB MEDIA: To be provided by Authors: Needle being inserted

3.3. Upon insertion, move the needle to dilate the venotomy [1] and insert a catheter tip (6 mm) under the needle into the venotomy [2].	Comment by Bridget Colvin: Authors: What size catheter?

3.3.1. LAB MEDIA: To be provided by Authors: Venotomy being dilated
3.3.2. LAB MEDIA: To be provided by Authors: Tip being inserted

3.4. Gently tie the middle suture to secure the catheter [1-TXT] and release the caudal suture [2].

3.4.1. LAB MEDIA: To be provided by Authors: Suture being tied TEXT: Caution: Excess pressure can damage catheter
3.4.2. LAB MEDIA: To be provided by Authors: Suture being released 

3.5. Advance the catheter into the right ventricle [1], monitoring the classical right ventricular pressure waveform on a continuous monitor [2].

3.5.1. LAB MEDIA: To be provided by Authors: Catheter being advanced
3.5.2. Talent watching monitor, with loops visible in frame 

3.6. The appearance of an optimal pressure volume loop confirms the correct positioning of the catheter [1].

3.6.1. SCREEN: To be provided by Authors: Video of optimal pressure volume loops

3.7. If necessary, gently rotate the catheter shaft to achieve until an optimal placement of the catheter along the axis of the right ventricle is achieved [1].

3.7.1. Shaft being rotated 

3.8. When an optimal pressure-magnitude loop signal has been obtained, press Enter on the console to perform a baseline scan [1] and monitor that the heart rate reported on the monitor screen in beats per minute is within a physiologic range [2-TXT].

3.8.1. Talent pressing enter, with monitor visible in frame
3.8.2. SCREEN: To be provided by Authors: Video of heart rate TEXT: i.e., 400–600 bpm

3.9. To generate the pressure volume loops, change the X-axis parameter from Magnitude to Volume, leaving the pressure as the Y-axis. When the pressure volume loops signal is optimal, record for 30 seconds [1].

3.9.1. SCREEN: screenshot3 Video Editor: can speed up

3.10. At the end of the analysis, stop the recording [1].

3.10.1. Talent stopping recording, with monitor visible in frame

3.11. Pull out the catheter [1] and gently wipe the catheter with gauze [2].	Comment by Bridget Colvin: Authors: What is wiped? The vein? The catheter?

3.11.1. LAB MEDIA: To be provided by Authors: Catheter being pulled
3.11.2. LAB MEDIA: To be provided by Authors: X being wiped

3.12. Then place the catheter in heparin-sodium chloride solution [1] and tie the caudal suture to stop any bleeding from the jugular vein [2].

3.12.1. Talent placing catheter into solution
3.12.2. LAB MEDIA: To be provided by Authors: Suture being tied 

4. Left Ventricular Catheterization 

4.1. For catheterization of the left ventricle, gently elevate the right carotid artery with forceps [1] and tie the suture, thereby occluding the artery [2].

4.1.1. WIDE: Talent placing forceps under artery Videographer: More Talent than mouse in shot
4.1.2. Suture being tied

4.2. Use a hemostatic clamp to gently apply cranially-directed traction on the vessel [1] and use a clamp to pull the most distal suture in a caudal direction [2].

4.2.1. Traction being applied
4.2.2. Suture being pulled

4.3. Make a loose knot on the middle suture [1] and add several drops of warmed, physiological saline onto the vessel at the site of the anticipated arteriotomy [2].

4.3.1. Loop being made
4.3.2. Saline being applied

4.4. Use the microscope to focus on the cranial section between the caudal and the middle suture [1] and gently apply superior traction to the artery [2].

4.4.1. LAB MEDIA: To be provided by Authors: Cranial section being identified
4.4.2. LAB MEDIA: To be provided by Authors: Traction being applied

4.5. Insert a new, curved, 30-gauge needle between the cranial and middle sutures at 140 degrees relative to the artery to ensure it enters in a coaxial manner [1] and insert a new catheter tip into the arteriotomy [2].

4.5.1. LAB MEDIA: To be provided by Authors: Needle being inserted
4.5.2. LAB MEDIA: To be provided by Authors: Tip being inserted

4.6. Tighten the middle suture to secure the catheter while simultaneously releasing the distal suture [1] and advance the catheter into the aorta to start recording [2].

4.6.1. LAB MEDIA: To be provided by Authors: Suture being tightened
4.6.2. LAB MEDIA: To be provided by Authors: Catheter being advanced

4.7. Confirm that the pressure channel shows a typical aorta trace [1] and advance the catheter retrograde across the aortic valve into the left ventricle [2]. Entry into the left ventricle will be evident from the sudden marked drop in diastolic pressure from the aorta [3].

4.7.1. SCREEN: screenshot2: 00:00-00:03 Video Editor: please emphasize loops on right of frame
4.7.2. LAB MEDIA: To be provided by Authors: Catheter being advanced
4.7.3. SCREEN: screenshot2: 00:03-00:05

4.8. To stabilize the left ventricular pressure, use the pressure volume loop to confirm a correct positioning of the catheter in the left ventricle [1], gently rotating the catheter shaft to achieve optimal placement of the catheter along the axis of the left ventricle as necessary [2]. 

4.8.1. SCREEN: screenshot2: 00:05-00:20
4.8.2. LAB MEDIA: To be provided by Authors: Catheter being rotated TEXT: Maximal phase value should be <7°

4.9. Stop the recording [1] and remove the catheter [2].

4.9.1. Talent stopping recording
4.9.2. Catheter being removed

4.10. Place the catheter in heparin-sodium chloride solution [1] and tie the caudal suture [2].

4.10.1. Talent placing catheter into solution
4.10.2. Suture being tied

4.11. Then clean both catheters with an enzymatic detergent [1].

4.11.1. Talent cleaning catheter(s) 


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. 
3.2; 3.6; 3.7 and 4.5; 4.7; 4.8

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.
3.7 and 4.8

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? 
Francois Potus: (3.6; 3.7 and 4.7; 4.8) To ensure the correct positioning of the catheter in the right and left ventricle the operator should look at the computer screen (read and interpret pressure/volume/magnitude/phase channel and move the catheter simultaneously) rather than the animal or the catheter [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: TBD. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 

5. Results: Representative PV Loop Analyses and Hemodynamic Parameter Measurements

5.1. In this figure, representative optimal pressure loops [1] generated from a catheter correctly inserted through jugular vein and advanced into the right ventricle can be observed [2].

5.1.1. LAB MEDIA: Figure 6A Video Editor: please emphasize loops in graph
5.1.2. LAB MEDIA: Figure 6A Video Editor: please emphasize black catheter in heart graphic

5.2. Improper positioning within the right ventricle is evident [1] by the appearance of flawed pressure volume loops [2].

5.2.1. LAB MEDIA: Figure 6B Video Editor: please emphasize black catheter in heart graphic
5.2.2. LAB MEDIA: Figure 6B Video Editor: please emphasize loops in graph

5.3. Optimal retrograde placement of the catheter across the aortic valve into the left ventricle [1] also result in a specific pressure loop pattern [2] that present as flawed loops [3] in the event of an improperly positioned catheter [4].

5.3.1. LAB MEDIA: Figure 6C Video Editor: please emphasize black catheter in heart graphic
5.3.2.  LAB MEDIA: Figure 6C Video Editor: please emphasize loops in graph
5.3.3. LAB MEDIA: Figure 6D Video Editor: please emphasize loops in graph
5.3.4. LAB MEDIA: Figure 6D Video Editor: please emphasize black catheter in heart graphic

5.4. Authors: What are the key points of information that you would like to draw viewers’ attention to the in Table? Although can highlight a few pieces of information, we don’t have time to go through piece of data. The entire text of the overview will still be included in the manuscript [1]. This technique allows the acquisition of comprehensive left and right ventricular systolic (e.g. left ventricular systolic pressure [LVSP] and right ventricular systolic pressure [RVSP]). It also provides diastolic parameters (e.g. left ventricular end-diastolic pressure [LVEDP] and right ventricular end-diastolic pressure RVEDP). In addition the technique yields numerous advanced measure of contractility and lusitropy (e.g. dP/dtmin and dP/dtmax). Using this technique we can also assess the efficiency of the left and right ventricle (e.g. ejection fraction [EF] and stroke work [SW]) and the afterload the ventricles face. These latter measurements are provided by calculation of the arterial elastance (Ea), reflecting the pulmonary vascular resistance (for the right ventricle) and the systemic vascular resistance (for the left ventricle).

5.4.1. LAB MEDIA: Table 1



Conclusion
6. [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.
6.1. Francois Potus: Overall practice and patience, together with proper illumination of the field and appropriate surgical tools,  are the keys to success and avoidance of blood loss. 3.6; 3.7 and 4.7; 4.8 => The operator should focus on the computer screen (pressure/volume/magnitude/phase channel) rather than the animal or the catheter. [1].3.2 and 4.5 => prevent the jugular vein and the carotid artery to dry (apply saline on the vessels)

6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (3.6; 3.7 and 4.7; 4.8; .2 and 4.5) 

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

6.2. Francois Potus: After this procedure, the animal should be euthanized by the means approved in your animal protocol. Just prior to euthanasia blood can be collected and after euthanasia tissues can be harvested for further analysis (e.g. histology, biochemistry) (e.g. right ventricle, left ventricle, lungs, vasculature).  [1].

6.2.1. 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?
6.3. Francois Potus: This technique can be used to assess the connection between the right and the left ventricular function in many cardiovascular disease. [1]. In the case of our lab it has helped us understand the response of the right ventricle to increased afterload in PAH. It has also given us a much better understanding of the effects of experimental therapeutics on the heart, allowing us to differentiate benefits to the LV vs RV. 

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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