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Author Questionnaire 
1. Microscopy: Does your protocol demonstrate the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or similar?    NO

[bookmark: Text2]2. Software: Does the part of your protocol being filmed demonstrate software usage? YES
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://www.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen captured video files to your project page by your script return date or as soon thereafter as possible.

3. Interview statements: Please select one.
☐ 	Interviewees self-record interview statements. 

☐ 	Interview Statements are read by JoVE’s voiceover talent. 


[bookmark: Text5]4. Proposed filming date: To help JoVE process and publish your video in a timely manner, please indicate the proposed date that your group will film here: 05/05/2022
When you are ready to submit your video files, please contact our Content Engineer, Devon Halley. 

· To ensure that your video paper meets our publication requirements, the protocol is restricted to 55 shots. 

Protocol Length
Number of Steps: 18
Number of Shots: 37

 

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.
· Fill out both required statements. Additional optional statements may also be selected.
· 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. Nenad Filipovic: Our protocol demonstrates the workflow of the SILICOFCM platform of the left ventricle from patient-specific ultrasound images by applying a multi-scale electromechanical model of the heart. [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. Nenad Filipovic: SILICOFCM platform can investigated drug effects which are prescribed through specific boundary conditions for inlet and outlet flow, ECG measurements, and calcium function for heart muscle properties. [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. Tijana Sustersic: Application of SILICOFCM platform can reduce animal experiments and reduce real clinical trials and maximize positive therapeutic outcomes for cardiomyopathy disease[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. Tijana Sustersic: SILICOFCM platform can be applied also to another cardiovascular disesase like heart failure, cardiac ischemia, arithmia, atrial fibrillation.[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?

1.5. Bogdan Milicevic: Many workflows in the SILICOFCM platform can be used by the first time user because there are very helpful guidelines for leading user through the platform.[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. Bogdan Milicevic: Visual demonstration of the SILICOFCM platform is important because many software tools for visualization of the cardiovascular parameters like blood flow velocity, pressure, shear stress, wall stress and deformation. [1].

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

Is each interview statement 30 words or fewer? ☒ Yes
Has any author been assigned more than two statements? ☒ No

Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.7. Nenad Filipovic: Demonstrating the procedure will be Tijana Sustersic and Bogdan Milicevic, the assistants from my laboratory. Include additional demonstrators as needed.[1][2].

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



Ethics Title Card

1.8. Procedures involving human subjects have been approved by UK National Health Service Health Research Authority North East-Tyne & Wear South Research Ethics Committee.

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 as a title onscreen.
· The two-digit numbers (e.g., 2.1., 2.2.) represent steps of your protocol. The text will be recorded by JoVE’s voiceover talent. 
· The three-digit numbers (e.g., 2.1.1., 2.2.2.) represent the shots that your videographer will capture in your lab. 

Please use this draft script to help you prepare for filming day.
· If a step will take more than 10 minutes, we recommend preparing the product for that step in advance.

2. Workflow for Ultrasound M-Mode or Apical View DICOM Image Analysis and LV Parameter Extraction

2.1. Begin by logging in to the platform with a username and password [1]. Under Virtual Population Module, choose ultrasound M-mode or Apical view workflow [2]. Then, from the list of available workflows, select the ultrasound-merged workflow [3]. 63573_2.1.mp4, 00:00-00:24
 
2.1.1. WIDE: Talent typing the username and password and logging in to the platform with the monitor clearly visible in the frame. 
63573_2.1.mp4, 00:00-00:11
2.1.2. SCREEN: To be provided by authors: Under Virtual Population Module, ultrasound M-mode or Apical view workflow being chosen. 
63573_2.1.mp4, 00:11-00:16
2.1.3. SCREEN: To be provided by authors: The ultrasound-merged workflow being selected from the list of available workflows.
63573_2.1.mp4, 00:16-00:24

2.2. In the File Upload section, upload images and DICOM files stored locally on the user’s computer and select either Private or Public folders as the Destination Folder for the files [1]. Type the desired comment or note in the Comments section before starting the workflow [2]. Authors: How do you pronounce DICOM? It is pronounced / dai·kom/
63573_2.2.mp4, 00:00-00:45

2.2.1. SCREEN: To be provided by authors: In the File Upload section, images and DICOM files being uploaded, and Private or Public folders being selected as the Destination Folder for the files.
63573_2.2.mp4, 00:00-00:37
2.2.2. SCREEN: To be provided by authors: The desired comment or note being typed in the Comments section.
63573_2.2.mp4, 00:37-00:45

2.3. Select the Apical view and M-mode Left Ventricle ultrasound images and DICOM files. Click on the Execute button. The interactive platform notifies the user when the running workflow is finished [1]. Authors: How do you pronounce LV? It is short for Left ventricle
63573_2.3.mp4, 00:00-01:36

2.3.1.  SCREEN: To be provided by authors: The Apical view and M-mode LV ultrasound images and DICOM files being selected, the Execute button being clicked on. The interactive platform notifies the user when the running workflow is finished.
63573_2.3.mp4, 00:00-01:36


2.4. Visualize the created geometry of LV directly on the platform. The available options include Shaded and Wireframe models for visualization [1]. 
63573_2.4.mp4, 00:00-00:46

2.4.1. SCREEN: To be provided by authors: The 3D model that appears automatically on the screen. The model is being rotated using the mouse. Shaded and Wireframe models for visualization.
63573_2.4.mp4, 00:13-00:46
[bookmark: _GoBack]
3. PAK Finite Element Solver for Fluid-Structure (FS) Simulations	Comment by Rektor: Bogdan

3.1. Selecting the workflow. [1].

3.1.1. SCREEN: To be provided by authors: Selecting the workflow and adding a comment before executing the workflow.

3.2. Download the template files for the boundary conditions of inlet and outlet velocities using the buttons in the bottom section; if patient-specific flow boundary conditions are available, download and use these files. Save these files into either Private or Public folders [1]. 

3.2.1. SCREEN: To be provided by authors: The template files being downloaded using the buttons in the bottom section.

3.3. Upload these files in a similar way as uploading images [1]. The prescribed inlet and outlet velocities simulate the drug condition, while the mesh options control the density of the finite element mesh [2]. For simulating patient-specific conditions, modify the default values of pressure, flow, material properties, and calcium function [3].

3.3.1. SCREEN: To be provided by authors: The files being uploaded.
3.3.2. SCREEN: To be provided by authors: The prescribed inlet and outlet velocities and the mesh options.
3.3.3. SCREEN: To be provided by authors: The default values of pressure, flow, material properties, and calcium function being modified.

3.4. Click on the Execute button. A new running workflow will appear in the list [1]. If any of the sections of the workflow are not clear, click on the Help File button to view detailed instructions on how to use this workflow and interpret the results [2].

3.4.1. SCREEN: To be provided by authors: The Execute button being clicked on. A new running workflow will appear in the list.
3.4.2. SCREEN: To be provided by authors: The Help File button being clicked on to view detailed instructions on how to use this workflow and interpret the results.

3.5. Click on the eye button to view the ejection fraction and global work efficiency values and diagrams of pressure vs. (versus) volume, pressure vs. strain, and myocardial work vs. time [1]. Click on the camera button to preview and play animations of the displacement, pressure, shear stresses, and velocity fields [2].

3.5.1. SCREEN: To be provided by authors: The eye button being clicked on. The ejection fraction and global work efficiency values and diagrams of pressure vs. volume, pressure vs. strain, and myocardial work vs. time are shown.
3.5.2. SCREEN: To be provided by authors: The camera button being clicked on to preview and animations of the displacement, pressure, shear stresses, and velocity fields being played.

3.6. Alternatively, download the results; the results folder contains VTK (V-T-K) files, CSV (C-S-V) files, and animations [1]. Click on the 3D visualization button to visualize the outputs online in ParaView Glance [2]. 

3.6.1. SCREEN: To be provided by authors: The results being downloaded; the results folder contains VTK files, CSV files, and animations.
3.6.2. SCREEN: To be provided by authors: The 3D visualization button button being clicked on. The outputs being visualized online in ParaView Glance.

3.7. Load multiple VTK files [1]. See several parameters of interest and change the field, for instance, to velocity for visualization [2]. Rotate the model or change the color scheme [3]. Choose Surface with edges or Wireframe for the representation of the surface. Apply the same methodology to every loaded VTK file [4].

3.7.1. SCREEN: To be provided by authors: Multiple VTK files being loaded.
3.7.2. SCREEN: To be provided by authors: Several parameters of interest being shown. The field being changed to velocity for visualization.
3.7.3. SCREEN: To be provided by authors: The model being rotated and the color scheme being changed.
3.7.4. SCREEN: To be provided by authors: Surface with edges or Wireframe being chosen to represent the surface.

4. Determination of Ventricular Activation Sequence from ECG Measurement	Comment by Rektor: Bogdan

4.1. On the homepage, go to Execute Workflow and then choose torso-cwl in the list of available workflows [1]. Add a comment or note in the Comments section and execute the workflow [2]. Authors: How do you pronounce torso-cwl? “You can just say torso (
/ˈtɔːrsəʊ/) or torso-cwl (/ˈtɔːrsəʊ  siːdʌbəl.ju:ɛl/)”?

4.1.1. SCREEN: To be provided by authors: On the homepage, Execute Workflow being selected and then torse-cwl being chosen in the list of available workflows.
4.1.2. SCREEN: To be provided by authors: A comment or note being added in the Comments section and the workflow being executed. 

4.2. Click on the Input Template File button and save the content shown on the webpage as input.txt (input-dot-t-x-t) file, which will be used for the torso model [1]. In the Input File field, select the downloaded input.txt file. After the file is imported, click on the Execute button to start the calculation [2].

4.2.1. SCREEN: To be provided by authors: The Input Template File button being clicked on and the content shown on the webpage being saved as input.txt file.
4.2.2. SCREEN: To be provided by authors: In the Input File field, the downloaded input.txt file being selected. After the file is imported, the Execute button being clicked on. The calculation will start.

4.3. Click on the eye or camera buttons in the bottom left corner to visualize the available simulation reports or animations directly on the platform [1]. Alternatively, select the OPEN A FILE button, go to the GIRDER tab, enter user credentials if prompted, and open the Private folder [2].

4.3.1. SCREEN: To be provided by authors: The eye or camera buttons being clicked on. The available simulation reports or animations are shown directly on the platform.
4.3.2. SCREEN: To be provided by authors: OPEN A FILE button, followed by the GIRDER tab being selected, user credentials being entered, and the Private folder being opened.

4.4. On the next page, select the workflow-outputs folder, and open the torso-cwl folder. Open the first folder on the list [1]. See the list of VTK files that represents the simulation results. Choose one or more files and click on the SELECT button to load the file in ParaView Glance [2].

4.4.1. SCREEN: To be provided by authors: On the next page, the workflow-outputs folder being selected, and the torso-cwl folder being opened. The first folder on the list being opened.
4.4.2. SCREEN: To be provided by authors: The list of VTK files that represents the simulation results being shown. One or more files being chosen, and then the SELECT button being clicked on. The file will be loaded in ParaView Glance.

4.5. Manipulate the model geometry using the mouse [1]. Next, choose the Wireframe option to see the interior of the torso with a heart incorporated within the torso [2]. Choose the Points option to display a dotted representation of the torso model with full heart mesh [3].

4.5.1. SCREEN: To be provided by authors: The model geometry being manipulated.
4.5.2. SCREEN: To be provided by authors: The Wireframe option being chosen. The interior of the torso being shown with a heart incorporated within the torso.
4.5.3. SCREEN: To be provided by authors: The Points option being chosen. A dotted representation of the torso model with full heart mesh being displayed.

4.6. Adjust the Point Size value to change the display results [1]. Adjust the Opacity value to see the interior of the torso and display results inside the heart mesh [2]. 

4.6.1. SCREEN: To be provided by authors:  The Point Size value being adjusted. 
4.6.2. SCREEN: To be provided by authors: The Opacity value being adjusted to see the interior of the torso and display results inside the heart mesh.

4.7. Click on the Color By drop-down menu and choose the desired option, for instance, electric potential [1]. Finally, change the default color scale to any of the listed options [2].

4.7.1. SCREEN: To be provided by authors: The Color By drop-down menu being selected. The electric potential option being chosen.
4.7.2. SCREEN: To be provided by authors: The default color scale being changed to any of the listed options.



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:262. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 
· Notes in blue italics are for JoVE’s video editor.

2. Results: Velocity Profile, Fibers Direction, Pressure Field, Velocity Field, and Displacements in the Parametrical LV Model, PV Diagram for LV Fluid-Structure Interaction Model, Vectorial Representation of Velocities, Simulation of Whole-Heart Activation, and Maps of Body Surface Potential
Authors: Is the above title okay for the results section? If not, please suggest a suitable title that describes the results.
2.1. To simulate the realistic behavior of the LV model, prescribed functions for velocities at the inlet [1] and outlet valves [2] were used [3]. An algorithm for the automatic calculation of the fiber direction was applied to this finite element model [4]. The results for one layer [5] and three-layered solid representation [6] are shown here [7].

2.1.1. LAB MEDIA: Figures 6. Video Editor: Emphasize A when the VO says “at the inlet.”
2.1.2. LAB MEDIA: Figures 6. Video Editor: Emphasize B.
2.1.3. LAB MEDIA: Figures 6.
2.1.4. LAB MEDIA: Figures 7.
2.1.5. LAB MEDIA: Figures 7. Video Editor: Emphasize A.
2.1.6. LAB MEDIA: Figures 7. Video Editor: Emphasize B.
2.1.7. LAB MEDIA: Figures 7.

2.2. The representative images display the pressure field inside the parametrical LV model during a time cycle of 1 second [1]. Five different time steps are presented here [2].

2.2.1. LAB MEDIA: Figure 8.
2.2.2. LAB MEDIA: Figure 8.

2.3. The velocity field inside the parametrical LV model is shown in these images [1]. There are notable value peaks inside the branches caused by the fluid flow during the loading-unloading cycle [2].

2.3.1. LAB MEDIA: Figure 9.
2.3.2. LAB MEDIA: Figure 9.

2.4. The images shown here represent the displacements in the parametrical LV model [1]. 
2.4.1. LAB MEDIA: Figure 10.

2.5. Similar to the pressure change [1], during the first two steps, the displacements are negligible [2] until the contraction, when they become maximal at the bottom part of the model [3]. Throughout the remaining time, the model slowly returns to its undeformed state [4].

2.5.1. LAB MEDIA: Figure 10.
2.5.2. LAB MEDIA: Figure 10. Video Editor: Emphasize the first two images from the left.
2.5.3. LAB MEDIA: Figure 10. Video Editor: Emphasize the third and the fourth images from the left.
2.5.4. LAB MEDIA: Figure 10. Video Editor: Emphasize the last image from the left.

2.6. The resulting pressure-volume diagram for the LV fluid-structure interaction model is shown here [1]. The vectorial representation of the velocities in the parametrical model of the left ventricle is presented in these images [2].

2.6.1. LAB MEDIA: Figure 11.
2.6.2. LAB MEDIA: Figure 12.

2.7. The representative images show the simulation of the whole-heart activation at various time points on the lead 2 ECG signal [1]. The transmembrane potential in millivolts is denoted by the color bar [2].

2.7.1. LAB MEDIA: Figure 13. Video Editor: Emphasize the graph in A when the VO says “ECG signal.”
2.7.2. LAB MEDIA: Figure 13. Video Editor: Emphasize B.

2.8. The images shown here represent the maps of the body surface potential in a healthy subject [1]. The progression of ventricular activation in nine sequences [2] corresponding to the ECG signal [3] is displayed in these images [4].

2.8.1. LAB MEDIA: Figure 14.
2.8.2. LAB MEDIA: Figure 14. Video Editor: Emphasize images 1 to 9.
2.8.3. LAB MEDIA: Figure 14. Video Editor: Emphasize the graph.
2.8.4. LAB MEDIA: Figure 14.
Conclusion
3. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Please answer one or two of the statements.
· 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.
3.1. Nenad Filipovic: The SILICOFCM platform can give more information in comparison with the current medical standard, including the biomarkers, patient-specific geometry, flow and pressure hemodynamics conditions, wall material properties and drug response [1].

3.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Enter step numbers referred to.) 
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
3.2. Nenad Filipovic: The SILICOFCM platform can use patient-specific geometry to test and optimize drug response with different combinations for other cardiovascular disease [1].

3.2.1. 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?
3.3. Nenad Filipovic: The SILICOFCM computational platform will open a new avenue for in silico clinical trials, specifically for cardiac disease and risk prediction for the patient-specific condition [1].

3.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
Is each interview statement 30 words or fewer? ☒ Yes
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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