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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol demonstrate software usage? Y
3. Will the filming need to take place in multiple locations (greater than walking distance)? N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. Jinah Park: Accurately recovering the shape features against rough and noisy segmentations is critical to achieving good anatomical correspondence between individual brain shape models [1].

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

1.2. Jinah Park: Our framework provides various tools for individual shape modeling, group-wise template construction, and shape deformity computation and it has been used for large datasets in the human brain [1].

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

Introduction of Demonstrator (Said by you on camera):

1.3. Jinah Park: Demonstrating the procedure will be Dr. Jaeil Kim, a former grad student from my laboratory who developed the software for the brain shape modeling [1][2].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera


Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.4. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) or the University of Edinburgh.



Section - Protocol
2. Manual Hippocampal Segmentation Editing
2.1. For manual editing of the hippocampal segmentation, open the T1-weight magnetic resonance image [1-TXT] and the automatic hippocampal segmentation results in the graphic user interface software [2].
2.1.1. WIDE: Talent at computer, loading image, with monitor visible in frame TEXT: https://www.nitrc.org/projects/dtmframework/ 
2.1.2. SCREEN: screenshot_2: 00:26-00:40 Video Editor: can speed up 
2.2. Click the icon in the Display window to select the coronal view and scroll through the volume until the uncus is located [1].
2.2.1. SCREEN: screenshot_2: 00:54-01:00
2.3. Including the uncus in the hippocampal mask where it is present, use the Add and Subtract functions to edit the mask of the hippocampal body after the uncus has receded [1].
2.3.1. SCREEN: screenshot_2: 01:08-01:18 
2.4. Continue editing the hippocampal mask until the hippocampal tail is found [1]. As the pulvinar nucleus of the thalamus recedes superior to the hippocampus, the fornix will emerge [2].
2.4.1. SCREEN: screenshot_2: 01:48-01:58
2.4.2. SCREEN: screenshot_2: 01:58-02:02
2.5. Finish editing the last coronal slice of the hippocampus in which the entire length of the fornix is visible but not yet continuous with the splenium of the corpus callosum [1].
2.5.1. SCREEN: screenshot_2: 02:03-02:13
2.6. Then save the masks for both the left and right hippocampi in Nifti format [1].
2.6.1. SCREEN: screenshot_2: 02:38-02:51 Video Editor: can speed up
3. Group Template Construction
3.1. To construct a group template model, load the Shape Modeling plugin [1] and click Open Directory to open a directory containing the binary masks of the study population of interest [2].
3.1.1. WIDE: Talent loading plugin, with monitor visible in frame
3.1.2. SCREEN: screenshot_3: 00:23-00:32
3.2. Input the desired number of vertices and click Template Construction for the group template construction [1].
3.2.1. SCREEN: screenshot_3: 00:35-00:52
3.3. Then check the mean shape mesh [1].
3.3.1. SCREEN: screenshot_3: 02:00-02:15 Videographer: can speed up
4. Individual Shape Reconstruction and Group-Wise Shape Normalization and Shape Difference Measurement
4.1. For individual shape reconstruction, load the T1-weighted magnetic resonance image of interest and its corresponding segmentation mask [1] and select the working directory to save the files [2]. 
4.1.1. WIDE: Talent loading image and/or mask, with monitor visible in frame
4.1.2. SCREEN: screenshot_4: 00:17-00:27
4.2. Select a template model for the individual shape modeling [1] and check and modify the modeling parameters in the Shape Modeling plugin as necessary [2].
4.2.1. SCREEN: screenshot_4: 00:40-00:49
4.2.2. SCREEN: screenshot_4: 00:49-00:57
4.3. Jaeil Kim: The modeling framework is almost automated. However, some steps require user confirmation. For example, if the pixel value for hippocampal regions is not 1, users must change the Intensity parameter [1].

4.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
4.4. Then check the result in the 3D view of the toolkit workbench [1-TXT].
4.4.1. SCREEN: screenshot_4: 02:02-02:12 TEXT Repeat modeling if model not fitted closely to image boundary
4.5. To perform a shape deformity measurement, select the shape model of the subject of interest in the Data Manager of the software [1] and click Select Template to select the template of interest to obtain a measurement [2].
4.5.1. SCREEN: screenshot_5: 00:02-00:12
4.5.2. SCREEN: screenshot_5: 00:14-00:21



Section – Results
5. Results: Representative Hippocampus Modeling 

5.1. Here a representative deformation of the hippocampal template model for individual shape reconstruction can be observed [1].

5.1.1. LAB MEDIA: Figure 3

5.2. The method induces a large-to-small scale deformation of the template model to minimize the distortion of its point distribution while restoring the individual shape characteristics [1].

5.2.1. LAB MEDIA: Figure 3: JoVE Video Editor please add/emphasize Iteration text and arrow 

5.3. In this figure, reconstructed shape models from two subjects [1] with their segmentation masks are shown [2].

5.3.1. LAB MEDIA: Figure 4: JoVE Video Editor please sequentially top row of images (first three images only) then of images (first three images only)
5.3.2. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize last column of mask images

5.4. In these images, aligned individual shape models [1], their average model [2], and the shape difference vectors with an individual shape model can be observed [3].

5.4.1. LAB MEDIA: Figure 5: JoVE Video Editor please emphasize top left, top right, and bottom left images
5.4.2. LAB MEDIA: Figure 5: JoVE Video Editor please emphasize bottom right image
5.4.3. LAB MEDIA: Figure 5: JoVE Video Editor please emphasize right multi-colored image

5.5. These data represent average shape deformity maps projected onto the average model [1] for one group with a small brain tissue volume [2] and one group with a large brain tissue volume [3].

5.5.1. LAB MEDIA: Figure 6
5.5.2. LAB MEDIA: Figure 6: JoVE Video Editor please emphasize left graph 
5.5.3. LAB MEDIA: Figure 6: JoVE Video Editor please emphasize right graph 

5.6. The shape deformity maps of the two groups present opposite patterns of hippocampal shape difference at corresponding regions [1]. 

5.6.1. LAB MEDIA: Figure 6: JoVE Video Editor please emphasize sequentially emphasize left map then right map

Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Jaeil Kim: Check the segmentation mask and the individualized shape model together. If the model is not fitted to the image boundary, adjust the modeling parameters to achieve better results [1].
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Step 4.3.)
6.2. Jaeil Kim: Statistical analysis using the shape deformity can be performed to investigate the group-wise shape differences. We have also provided Matlab code for the analysis at our project page [1].
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.3. [bookmark: _GoBack]Jinah Park: This robust method has been applied to a number of clinical studies not only involving cortical structure modeling, such as Alzheimer’s disease or aging study, but also foot bone disorders, which require the analysis of compound bones [1].
6.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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