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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___N/A______  

Can you record movies/images using your own microscope camera? (Y/N)____N/A_____  

If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: _____________________________________________

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___Y_____ 

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) __________4.3 and 4.5_________________________________
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) ___4.3 and 4.5________________________
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

E.  Will the filming need to take place in multiple locations? (Y/N) ___N____ If yes, how far apart are the locations? ___________________________________________________

1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Eileanoir Johnson: This method can help answer key questions in the Neuroimaging and neurology fields, such as whether there are there group differences in cortical volume between clinical and healthy populations. 
1.2. Eileanoir Johnson: The main advantage of this technique is that it enables researchers to ensure that the methods used for analysis are the most suitable for their data.   

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  N/A
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)  N/A
D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.3. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) at The Royal Free Hospital, London.
Protocol: (read by voice talent at JoVE)  
2. Segmentation via SPM 8: Unified Segment
2.1. To begin, first open SPM software, by opening a Matlab command window and typing ‘spm’ into the command line. Then, to perform unified segmentation, select ‘PET and VBM’ (say “pet” then say each letter for VBM) to open the structural MRI toolbox. [2.1.1 SCREEN]
2.1.1. Screencapture of the above
2.2. Now open the Batch Editor to perform segmentation on multiple scans at once. Select ‘SPM, Spatial, and Segment,’ then ‘Data: Select Files,’ and choose the T1-weighted scans as input [2.2.1 SCREEN]
2.2.1. Screencapture of the above: First we see “Batch” clicked on, then each selection is clicked on as described in second sentence.   
2.3. Next click on ‘output files, Grey Matter’ and ensure that ‘Native Space’ is selected, and repeat this for White Matter. If the CSF segmentation is not required leave this set to ‘None.’ [2.3.1 SCREEN]
2.3.1. Screencapture of the above 
2.4. If the scans have already been bias-corrected, change this option to ‘Don’t Save Corrected’. Then, use ‘Clean up any partitions’ and test all three options prior to running the full analysis [2.4.1 SCREEN].
2.4.1. Screencapture of the above: ‘Bias correction’ is changed to ‘Don’t Save Corrected’ then one of the ‘Clean up any partitions’ is selected.
2.5. Now, leave the other settings set to defaults, and click on the green flag to run the segmentation. The Matlab window will say ‘done’ when segmentation is finished [2.5.1 SCREEN]. Finally, Perform visual Quality Control on the resulting Grey Matter nifti (say: “nifty”) file [2.5.2 MED over shoulder/BROLL]
2.5.1. Screencapture:  clicking on the green flag, then we see the segmentation running (status bar in SPM, and/or code running in matlab window) 
2.5.2. Talent performs quality control: a scan is opened and overlaid on the original T1 to compare the generated region to the CGM visible on the scan. Then BROLL of general computer use: side view etc. without showing details on the monitor, in case this is needed anywhere above/below.  
3. Segmentation via SPM 8: New Segment, and SPM 12: Segment
3.1. To perform the new segment option in SPM8, first select ‘PET & VBM’, (say: “pet” then say each letter for VBM) before opening the Batch Editor. Then, select SPM, Tools, New Segment, and select the nifti format T1 image files to be used.  [3.1.1 SCREEN]
3.1.1. Screencapture of the above
3.2. Set the ‘Native Tissue type’ option to ‘Native Space’ and turn off tissue classes that are not required. Also turn off ‘Warped Tissue’, then click on the green flag to run the segmentation, and perform visual Quality control when completed [3.2.1 SCREEN]. 
3.2.1. Screencapture showing ‘Native Tissue type’ option set to ‘Native Space’ tissue types such as CSF being turned off (set to none), then clicking on green flag. (don’t need to show QC here, can just mention it)
3.3. To perform segmentation in SPM 12, again press ‘PET & VBM’ and open the Batch Editor. Then select ‘SPM Spatial Segment’ and ‘Data, Volumes.’ Then, select ‘Native Space’ tissue type and turn off unneeded tissue classes. Set ‘Warped Tissue’ to ‘None and Click the green flag. [3.3.1 SCREEN]
3.3.1. Screencapture of the above
3.4. Once the segmentation has completed, again be sure to perform visual quality control as deatiled in the next section of this protocol [3.4.1 MED over shoulder].
3.4.1. Brief shot as talent performs the quality control. 
4. Visual Quality Control for all Segmentations   
4.1. Visual quality control can be performed using FSL-eyes. Begin by opening a terminal window, then open then open FSL-eyes by typing ‘fsleyes’ in the terminal. Then select ‘File’, ‘Add from file’, and select the original T1 and the segmented regions to view them. . [4.1.1 MED over shoulder; TEXT]
4.1.1. Talent is sitting at the computer and types or uses the mouse to open the terminal, then begins typing the command to open FSL eyes into the terminal.  TEXT overlay (done by JoVE): fsleyes T1.nii Region1.nii Region2.nii   
4.2. Once FSL-eyes opens, use the opacity toggle to allow visualization of the underlying T1 image. Also change the color of the segmentation overlay as needed via the ‘color dropdown tab’ in the top pane [4.2.1 SCREEN].
4.2.1. Screencapture as described above: use the opacity toggle then the color dropdown tab to allow visualization.
4.3. Now scroll through every slice in the brain and check each one for regions of under- or over-estimation in the region being inspected [4.3.1 SCREEN].
4.3.1. Screencapture of the above (in FSL)
4.3.2. Author protocol interview goes here (see below) 
4.4. To perform visual quality control of FreeSurfer data using FreeView, open a terminal window and change the directory to the subject folder that contains the processed FreeSurfer output. Then, type the command seen on screen here to view the volumetric grey matter region overlaid on the T1  [4.4.1 SCREEN].
4.4.1. Screencapture of the above: TEXT overlay (done by JoVE): freeview ./mri/T1.mgz ./mri/aparc+aseg.mgz:colormap=lut:opacity:.3
4.5. Again, scroll through every slice in the brain and check for regions of under- or over-estimation for the brain region being inspected.  [4.5.1 SCREEN].
4.5.1. Screencapture of the above (in FreeView)
Author Protocol Interview: Step 4.3  Shot 4.3.2
Eileanoir Johnson, Step 4.3: Visual quality control is an essential step in this procedure. Comparing the segmented output to the original T1 scan will make sure that your regions are of a high standard and that your scientific conclusions are biologically accurate.   (This will be shot 4.3.2)
5. Results: Example Segmentation
5.1. Here we see an example of a failed segmentation displayed on a T1 scan. This segmentation should be re-processed and excluded from analysis if it cannot be improved [5.1.1 LM].
5.1.1. Figure 1  
5.2. This figure shows examples of the performance of different tools on the temporal lobe on a T1 scan [5.2.1 LM]. Examples of a good regional delineation are seen here [5.2.2 LM - TXT]. While examples of poor regional delineation, showing spillage in the left and right temporal lobes, are shown here [5.2.3 LM - TXT]
5.2.1. Figure 2: Whole figure shown with first sentence.
5.2.2. Figure 2B alongside Figure 2C:   TEXT:  MALP-EM (JoVE Video editor: show this underneath 1B) FreeSurfer (Video editor: show this underneath 1C)
5.2.3. Figure 2D alongside Figure 2E: TEXT: SPM 8 New Segment (Video editor: show this with 1D) FSL FAST (Video editor: show this with 1E)
5.3. This figure shows examples of the performance of different tools on the occipital lobe on a T1 scan [5.3.1 LM]. Here we see the T1 scan with an examples of a good regional delineation [5.3.2 LM-TXT], while here example of a poor regional delineation, showing spillage in to the medial dura [5.3.3.LM-TXT]. 
5.3.1. Figure 3 whole figure. 
5.3.2. Figure 3B alongside Figure 3C   TEXT: MALP-EM (Video editor: show this with 3B) SPM 8 Unified Segment (Video editor: show this with 3C)
5.3.3. Figure 3D alongside Figure 3E   TEXT: SPM 8 New Segment (Video editor: show this with 3D)   FSL FAST (Video editor: show this with 3E)
5.4. Here we see an example of a Grey Matter region spilled into the dura, highlighted by  the blue region. [5.4.1 LM].
5.4.1. Figure 4: (Video editor: highlight blue circles when spoken) 
5.5. This figure shows an example of a grey matter region that has excluded regions of the cortex from segmentation, best shown in the axial view [5.5.1.LM]. 
5.5.1. Figure 5: (Video editor: highlight the axial view, panel on the right, when “axial view” is spoken)
6. Conclusion (said by authors on camera)
6.1. Eileanoir Johnson: While attempting this procedure, it’s important to remember to test different tools on your data and ensure that you undertake visual quality control of the processed scans (step 4.3).

6.2. Eileanoir Johnson: After its development, this technique paved the way for neuroimaging researchers to explore changes in brain volume over the course of time, without requiring invasive tests in many neurological conditions.
Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

5.1 – Figure1_Fail.tif
5.2.1 – Figure2_redo.tif

5.2.2 – Figure_2B.tif

5.2.2 – Figure_2C.tif

5.2.3 – Figure_2D.tif

5.2.3  – Figure_2E.tif

5.3.1 – Figure3_Occipital_EG_small.tif

5.3.2 – Figure_3B.tif

5.3.2 – Figure_3C.tif

5.3.3 – Figure_3D.tif

5.3.3  – Figure_3E.tif

5.4.1 – Figure4_Dura_example_FSLview.tif
5.5.1 - Figure5_Superior_cuts_example.tif

General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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