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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?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
Enter make and model of microscope.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
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 as soon as possible.

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? Please select one.

☐ 	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. 

☐ 	Interviewees self-record interview statements. JoVE can provide support for this option.

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

4. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.

To ensure that your script can be filmed in one day, the Protocol section is restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  22
Number of Shots:  38 

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· 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. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

REQUIRED: What is the main advantage of this technique?
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. 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.

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: 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.

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. 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.



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.

1.6. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.  
1.6.1. INTERVIEW: Author saying the above. 
1.6.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card
1.7. Procedures involving animal subjects have been approved by the local ethics committee for animal experiments at Ghent University.

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 25 steps and/or 55 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.

Authors: Acquire screen capture videos for all shots labeled SCREEN and upload them to your project page: https://www.jove.com/account/file-uploader?src=19080848

2. Multimodality Imaging of Target Volume Selection
2.1. After anesthetizing an F98 glioblastoma rat harboring a 7 to 8-millimeter-diameter tumor [1-TXT], inject 10 to 12 Megabecquerel of [18F]-FET dissolved in 200 microliters of saline in the lateral tail vein 1 hour before PET (pet) acquisition [2-TXT]. Let the animal regain consciousness while the tracer gets distributed throughout the body [3]. Authors: How would you like our voiceover talent to pronounce F98 and [18F]-FET? Is it F-ninety-eight or F-nine-eight and is it eighteen-F-F-E-T?
2.1.1. WIDE: Establishing shot of talent confirming anesthesia by checking the limb withdrawal reflex. TEXT: See text for full rat preparation details
2.1.2. Talent injecting [18F]-FET in the tail vein. TEXT: FET: fluoro-ethyl-L-tyrosine
2.1.3. Shot of animal regaining consciousness.

2.2. Then, after anesthetizing the animal again, place it on a multimodality bed [1]. Secure the animal using hook-and-loop fasteners to maintain a fixed position during the imaging and micro-irradiation [2].
2.2.1. Talent placing the anesthetized animal on a multimodality bed.
2.2.2. Talent securing the animal using hook-and-loop fasteners.

2.3. Fix a capillary filled with the MRI/PET (M-R-I-pet) agent for easier co-registration [1]. Then, wrap the animal in bubble wrap to preserve its body temperature during the multimodality imaging and therapy [2].
2.3.1. Talent fixing a capillary filled with the MRI/PET agent.
2.3.2. Talent wrapping the animal in bubble wrap.

2.4. One hour after the injection of the PET tracer, perform a PET scan [1]. Then, using 30 iterations of the Maximum-Likelihood Expectation-Maximization-algorithm, reconstruct the PET scan into a 3D volume with a 0.4-millimeter voxel size [2].
2.4.1. Talent initiating the PET scan.
2.4.2. SCREEN: Reconstruction of the PET scan by applying MLEM.
Authors: Please confirm that all shots labeled as SCREEN can be visualized on a computer screen. If Yes, please use screen recording software to capture the steps and upload the videos to your project page.

2.5. Next, inject an MRI contrast agent into the tail vein [1], then place the rat, still fixed on the multimodality bed, in the animal holder of the MRI scanner [2]. Perform a localizer scan followed by a contrast-enhanced T1-weighted spin-echo sequence [3].
2.5.1. Talent injecting the MRI contrast agent into the tail vein. TEXT: Use 0.4 mL/kg
2.5.2. Talent placing the rat in the animal holder of the MRI scanner.
2.5.3. Talent initiating the MRI scan.

2.6. Then, place the animal, still fixed on the multimodality bed, on a plastic holder secured onto the four-axis robotic positioning table on the micro-irradiator [1]. 
2.6.1. Talent placing the animal onto the four-axis robotic positioning table.

2.7. Perform a high-resolution treatment-planning cone-beam CT, acquiring a total of 360 projections over 360 degrees [1]. Reconstruct the CT images with an isotropic voxel size of 0.275 millimeter [2].
2.7.1. Talent initiating the CT scan. TEXT: See text for CT details.
2.7.2. SCREEN: Reconstruction of CT images
3. Image Co-registration
3.1. For image co-registration [1], place the three image modalities into one folder [2]. Then, using the dcm2niix function from the mricron image viewer, convert the DICOM images to the NIfTI format [3]. 
Authors: How should our voiceover talent pronounce dcm2niix, mricron, and NIfTI? Is it D-C-M-two-nicks, M-R-I-cron, and nifty? 
3.1.1. WIDE: Talent sitting at the computer, monitor visible in frame. Videographer: Obtain a few shots of talent clicking the mouse and typing on the keyboard to use as b-roll throughout the video
3.1.2. SCREEN: Placing the three image modalities into one folder.
3.1.3. SCREEN: Converting DICOM images to the NIfTI format

3.2. Import the converted images into MATLAB (mat-lab) [1] and filter the PET image with a Gaussian filter using a Full-Width Half-Max of 1 millimeter [2]. Then, reorient the images so that the cartesian axes from all imaging modalities correspond with each other [3].
3.2.1. SCREEN: Importing of converted images into MATLAB. 
3.2.2. SCREEN: Filtering PET image with a Gaussian filter using FWHM of 1mm.
3.2.3. SCREEN: Reorienting the images.

3.3. To simplify automatic co-registration, crop the PET image [1] and move the image centers close to each other [2]. Then, using Statistical Parametric Mapping in MATLAB, perform the actual rigid-body co-registration [3]. 
3.3.1. SCREEN: Cropping PET image, moving image centers closer to each other.
3.3.2. SCREEN: Perform actual rigid-body co-registration using SPM.

4. Radiation Treatment Planning: Method 1 
4.1. To apply method 1 [1], load the three different imaging modalities into the MATLAB app [2], then place a generous bounding box around the contrast enhancement on the T1-weighted MRI scan [3]. 
4.1.1. WIDE: Talent at the computer, opening software, monitor in frame.
4.1.2. SCREEN: Loading the three different imaging modalities into the MATLAB app
4.1.3. SCREEN: Placing a generous bounding box around the contrast enhancement on the T1-weighted MRI scan.

4.2. Determine the contrast-enhanced volume using a threshold. If multiple regions have been selected, select only the largest volume, the center of which is considered as the first isocenter to deliver a prescribed dose for radiation therapy [1].
4.2.1. SCREEN: Determining the contrast-enhanced volume using a threshold, selecting the largest volume.

4.3. Expand the previously determined MRI contrast enhancement by 10 pixels in each direction. If multiple regions are detected, retain only the largest PET volume, the center of which is considered the second isocenter to deliver a prescribed dose for radiation therapy [1].
4.3.1. SCREEN: Expanding the previously determined MRI contrast enhancement by 10 pixels in each direction, retaining the largest PET volume.

4.4. For the first isocenter, deliver a prescribed dose of 2000 centi-gray using 3 non-coplanar arcs and a fixed collimator size of 10 x 10 square millimeter [1-TXT]. 
4.4.1. Talent delivering 2000 centi-gray at the first isocenter. TEXT: See Table 2 for couch and gantry positions 
Authors: Can this be shot live or is this better visualized on a computer screen? If it is visualized on a computer screen, please record it as a screen capture video and upload it to your project page.

4.5. For the second isocenter, deliver a prescribed dose of 800 centi-gray using 3 non-coplanar arcs using a fixed collimator size of 3 x 3 square millimeter [1].
4.5.1. Talent delivering 800 centi-gray to the second isocenter. Authors: Can this be shot live or is this better visualized on a computer screen? If it is visualized on a computer screen, please record it as a screen capture video and upload it to your project page.

4.6. Calculate the dose distribution within the animal and the beam delivery parameters [1].
4.6.1. SCREEN: Calculation of dose distribution and beam delivery parameters. Authors: I have assumed that these calculations are performed in MATLAB and can be recorded using screen capture software.

5. Radiation Treatment Planning: Method 2
5.1. After loading the three different imaging modalities into the MATLAB app as demonstrated [1], place a generous bounding box around the contrast-enhancement on the [18F]FET PET image [2].
5.1.1. WIDE: Talent at the computer, opening software, monitor in frame.
5.1.2. SCREEN: Placing a generous bounding box around the contrast enhancement on the [18F]FET PET image.

5.2. Inside the bounding box, determine the volume defined by the pixels with a signal intensity greater than 50% of the maximal signal intensity and name this volume as V50 (V-fifty). Similarly determine V60, V70, V80, and V90 [1].
5.2.1. SCREEN: Determining and naming V50, V60, V70, V80, and V90.

5.3. Using the appropriate MATLAB script, determine the isocenters and the jaw dimensions for each beam required to guide the motorized variable collimator [1].
5.3.1. SCREEN: Determining isocenters and jaw dimensions for each beam.

5.4. For V50, deliver a prescribed dose of 2000 centi-gray distributed over 16 beams, using the calculated jaw dimensions for the motorized variable rectangular collimator [1-TXT]. 
5.4.1. Talent delivering the prescribed dose of 2000 centi-gray. TEXT: See Table 2 for couch and gantry positions
Authors: Can this be shot live or is this better visualized on a computer screen? If it is better visualized on a computer screen, please record it as a screen capture video and upload it to your project page.

5.5. For V60 to V90, give a prescribed dose of 800 centi-gray distributed over 40 beams, using the calculated jaw dimensions for the motorized variable rectangular collimator [1].
5.5.1. Talent delivering the prescribed dose of 800 centi-gray. 
Authors: Can this be shot live or is this better visualized on a computer screen? If it is better visualized on a computer screen, please record it as a screen capture video and upload it to your project page.

5.6. Calculate the dose distribution within the animal and the beam delivery parameters [1].
5.6.1. SCREEN: Calculation of dose distribution and beam delivery parameters.



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

Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.



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: 152. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

6. Results: A Comparison between the Two Methods for PET-based Dose Painting Radiation Therapy
6.1. Both methods of PET-based dose painting radiation therapy were applied to three different cases [1]. Case 1 has a spherical homogeneous PET uptake [2], while Cases 2 and 3 have a ring-shaped uptake where the reduced PET-uptake is most likely necrotic tissue [3].
6.1.1. LAB MEDIA: Figure 7.
6.1.2. [bookmark: _Hlk68693034][bookmark: _Hlk68098449]LAB MEDIA: Figure 7. Video Editor: Emphasize the top-row of panels (Case 1)
6.1.3. LAB MEDIA: Figure 7. Video Editor: Emphasize the middle and bottom rows (Cases 2 and 3), also emphasize the rings seen in the last column for cases 2 and 3.

6.2. The dose volume histograms for Method 2 [1] are systematically closer to the ideal dose distribution [2] than those for Method 1 [3]. A substantial tumor volume receives insufficient irradiation in Cases 2 and 3 when treated with Method 1 [4]. The D90 (D-ninety) and D50 (D-fifty) values are considerably lower for Method 1 [5] than for Method 2 [6].
6.2.1. LAB MEDIA: Figure 9. Video Editor: Emphasize the yellow curves in all three graphs
6.2.2. LAB MEDIA: Figure 9. Video Editor: Emphasize the blue curves in all three graphs
6.2.3. LAB MEDIA: Figure 9. Video Editor: Emphasize the orange curves in all three graphs
6.2.4. LAB MEDIA: Table 3. Video Editor: Emphasize the Method 1 rows for case 2  and case 3.
6.2.5. LAB MEDIA: Table 3. Video Editor: Emphasize D90 and D50 values for Method 1 for case 2 (1894.93, 2127.86) and case 3 (1874.58, 2103.78)
6.2.6. LAB MEDIA: Table 3. Video Editor: Emphasize D90 and D50 values for Method 2 for case 2 (2322.11, 2597.31) and case 3 (2354.03, 2602.64)

6.3. Ideally, Q-volume histograms make a sharp drop at a Q-value equal to one [1]. Method 2 always results in dose distributions [2] that are closer to the dose objective [3] than Method 1 [4]. Furthermore, the overall Q-factors [5] for Method 2 were superior [6] than those for Method 1 [7].
6.3.1. LAB MEDIA: Figure 10.
6.3.2. LAB MEDIA: Figure 10. Video Editor: Emphasize the yellow curves in all three graphs
6.3.3. LAB MEDIA: Figure 10. Video Editor: Emphasize the blue curves in all three graphs
6.3.4. LAB MEDIA: Figure 10. Video Editor: Emphasize the orange curves in all three graphs
6.3.5. LAB MEDIA: Table 4. 
6.3.6. LAB MEDIA: Table 4. Video Editor: Emphasize the Method 2 values (0.0572, 0.057, 0.0778)
6.3.7. LAB MEDIA: Table 4. Video Editor: Emphasize the Method 1 values (0.0898, 0.1573, 0.1773)








Conclusion
7. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver 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.
7.1. Enter author name: (Enter step numbers referred to.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
7.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
7.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.


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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