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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. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

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.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.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 as soon as possible.

3. 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.

4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Enter Yes or No.

If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position

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

Current Protocol Length
Number of Steps: 18
Number of Shots: 55

Interviews
Videographer: Obtain headshots for all authors available at the filming location. 

Answers to these questions will become interview statements that you will deliver on camera.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to 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 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
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 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
1.3. 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 20 or fewer words.
CONCLUSION:
What does this protocol allow researchers to study or measure?
1.4. 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 20 or fewer words.

Describe the most important consideration or challenge when performing this protocol.
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 20 or fewer words.

Are there any additional methods or analyses that can be performed following this procedure?
1.6. 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 20 or fewer words.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.7. 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 20 or fewer words.


Videographer: Obtain headshots for all authors available at the filming location.

Ethics Title Card
This research has been approved by the Institutional Animal Care and Use Committee (IACUC) at West Virginia University 



Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) with purple font are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.

2. MMPS Setup and Rat Microglial Cell Image Preparation
Demonstrator: Click here to enter name of demonstrator(s) 

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. To begin, open the GitHub repository on the computer [1] and download the Mapping Microglial Parameters Software, or MMPS (M-M-P-S) standalone package or MMPS.py (dot-P-Y) script [2]. Install all dependencies listed in the requirements.txt (dot-T-X-T) file if launching the package through MMPS.py [3]. Open the MMPS package or run the MMPS.py script [4]. (Authors: Please specify which method of download would be demonstrated in the screen capture or if both methods will be shown? We will accordingly modify the narrations and shot descriptions)
2.1.1. WIDE: Talent opening the GitHub repository on a computer. Videographer: Please obtain CU shot as well for this shot. 
2.1.2. SCREEN: Show downloading the MMPS standalone package or MMPS.py script.
2.1.3. SCREEN: Show the requirements.txt file and the installation of listed dependencies through the command interface.
2.1.4. SCREEN: Show the MMPS package being opened or the MMPS.py script being launched.
2.2. Click on Select the Image Folder and choose the image directory [1]. Next, click Select Output Folder, then choose the output directory [2]. Grant folder-access permissions if prompted by the operating system [3].
2.2.1. SCREEN: Show the MMPS interface and click on Select the Image Folder to choose the image directory.
2.2.2. SCREEN: Show the selection of the output directory after clicking Select Output Folder.
2.2.3. SCREEN: Show the operating system permission dialog and the folder-access permission being granted. (Authors: Please advise whether any scripted steps will be omitted so that the narration may be revised accordingly).
2.3. Select Image Labeling and assign animal identifiers and treatment groups to each image [1]. under the Parameters tab, enter the pixel size [2].
2.3.1. SCREEN: Show the Image Labeling panel and the assignment of animal identifiers and treatment groups to images.
2.3.2. SCREEN: Show the Parameters tab and the entry of the pixel size value.
2.4. Optionally, if the pixel size is unknown, select Calibrate from scale bar [1]. Select the beginning and end points of the scale bar when prompted [2]. Enter the known scale-bar distance in micrometers [3].
2.4.1. SCREEN: Show the selection of Calibrate from scale bar in the software.
2.4.2. SCREEN: Show the user selecting the beginning and end points of the scale bar on the image.
2.4.3. SCREEN: Show the entry of the known scale-bar distance in micrometers.
2.5. Select the fluorescence channel containing the microglial signal [1]. Select images for processing by checking the box next to each image name and process them individually if background fluorescence differs between images [2]. Review the Original, Preview, Processed, and Masks tabs to compare image-processing stages [3]. 
2.5.1. SCREEN: Show the fluorescence channel selection menu and the appropriate channel being selected.
2.5.2. SCREEN: Show image names with checkboxes being selected for processing.
2.5.3. SCREEN: Show navigation through the Original, Preview, Processed, and Masks tabs for comparison of image-processing stages.

3. Image Processing and Soma Outlining 
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Select Preview Current Image to adjust image-processing settings [1]. For background subtraction, set rolling-ball values between 5 and 150 pixels [2]. To reduce uneven illumination artifacts, use denoising values between 3 and 7 pixels [3] and to improve edge definition, set sharpening values between 1 and 2 [4]. 
3.1.1. SCREEN: Show the selection of Preview Current Image in the software interface.
3.1.2. SCREEN: Show rolling-ball background subtraction values being adjusted between 5 and 150 pixels.
3.1.3. SCREEN: Show denoising values being adjusted between 3 and 7 pixels.
3.1.4. SCREEN: Show sharpening values being adjusted between 1 and 2 in the software interface.
3.2. After optimization of image-processing settings, click on Process Selected Images [1].
3.2.1. SCREEN: Show the selection of Process Selected Images after optimization of settings.
3.3. Next, select Pick Somas All Images [1]. Click on Show Color C to display RGB (R-G-B) composite images [2]. Select Channels, then deselect any unused channels if the image appears distorted in color [3].
3.3.1. SCREEN: Show the selection of Pick Somas All Images in the software.
3.3.2. SCREEN: Show the selection of Show Color C to display RGB composite images.
3.3.3. SCREEN: Show the Channels menu and the deselection of unused channels.
3.4. Select microglial somas displaying DAPI (dah-pee) and ionized calcium binding adaptor molecule-1, or Iba1 (I-B-A-one) colocalization, avoiding selection of cells contacting image borders [1]. Remove incorrectly selected soma markers using the Backspace or Delete key [2]. Press Enter or Return to proceed to the next image [3].
3.4.1. SCREEN: Show microglial somas with DAPI and Iba1 colocalization being selected.
3.4.2. SCREEN: Show incorrectly selected soma markers being removed using the Backspace or Delete key.
3.4.3. SCREEN: Show the Enter or Return key being pressed to move to the next image.
3.5. Select Outline Somas All after soma selection is complete [1]. Outline the soma perimeter of each selected microglial cell, excluding the cellular processes from the soma outline [2]. Use at least 8 outline points per soma [3]. Remove incorrectly placed outline points using Undo Last Point, Delete, or Backspace [4].
3.5.1. SCREEN: Show the selection of Outline Somas All after completion of soma selection.
3.5.2. SCREEN: Show the perimeter of a selected microglial soma being outlined.
3.5.3. SCREEN: Show multiple outline points being placed around the soma perimeter.
3.5.4. SCREEN: Show incorrectly placed outline points being removed using Undo Last Point, Delete, or Backspace.
3.6. Press Enter, Return, double-click, or right-click to finalize each soma outline [1]. Select Redo Last Outline to repeat the previous soma outline if needed [2]. Click Generate All Masks after completion of soma outlining [3].
3.6.1. SCREEN: Show a soma outline being finalized using Enter, Return, double-click, or right-click.
3.6.2. SCREEN: Show the selection of Redo Last Outline in the software interface.
3.6.3. SCREEN: Show the selection of Generate All Masks after soma outlining is complete.
3.7. Apply a threshold value between 10 and 30 percent to reduce low-intensity background pixels, while balancing background suppression and branch preservation [1].
3.7.1. SCREEN: Show the threshold adjustment control and the entry of a threshold value between 10 and 30 percent.

4. Mask Validation and Morphological Parameter Calculation
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Select QA (Q-A) All Masks to begin mask quality assurance [1] and review all masks presented from largest to smallest areas [2]. Compare each mask to the corresponding microglia using the Processed and Mask tabs [3].
4.1.1. SCREEN: Show the selection of QA All Masks in the software interface.
4.1.2. SCREEN: Show masks displayed sequentially from largest to smallest.
4.1.3. SCREEN: Show comparison of masks and corresponding microglia using the Processed and Mask tabs.
4.2. To accept masks, use the A keyboard shortcut [1]. To reject masks, use the R keyboard shortcut [2]. To undo an acceptance or rejection, press B [3]. Use keyboard arrow keys to navigate through mask sizes [4]. Select the largest acceptable mask that accurately captures microglial branching without including neighboring cells, excessive background, image borders, or scale bars [5].
4.2.1. SCREEN: Show a mask being accepted using the A keyboard shortcut.
4.2.2. SCREEN: Show a mask being rejected using the R keyboard shortcut.
4.2.3. SCREEN: Show the B key being used to undo a previous action.
4.2.4. SCREEN: Show navigation through mask sizes using the keyboard arrow keys.
4.2.5. SCREEN: Show selection of the largest acceptable mask that accurately captures microglial branching.
4.3. If most are inaccurate, use the Clear All Masks option to regenerate the masks with a different threshold value [1]. To calculate average centroid distance, mask area, perimeter, eccentricity, roundness, and soma size using accepted masks and soma outlines, select Calculate Simple Characteristics [2]. 
4.3.1. SCREEN: Show the arrow pointing to Clear All Masks option.
4.3.2. SCREEN: Show the selection of Calculate Simple Characteristics and the resulting calculated parameters.
4.4. For additional analysis, download Sholl.py (Sholl-dot-P-Y), FractalAnalysis_ImageJ.py (Fractal-Analysis-Image-J-dot-P-Y), and SkeletonAnalysisImageJ.py (Skeleton-Analysis-Image-J-dot-P-Y) [1]. For fractal and hull analyses, open FractalAnalysis_ImageJ.py as a Fiji plugin [2]. Enter the output-directory location and pixel size when prompted [3]. To analyze the largest accepted mask, select the largest mask only option [4].
4.4.1. SCREEN: Show the download of Sholl.py, FractalAnalysis_ImageJ.py, and SkeletonAnalysisImageJ.py files.
4.4.2. SCREEN: Show FractalAnalysis_ImageJ.py being opened as a Fiji plugin.
4.4.3. SCREEN: Show the prompt window for entry of the output-directory location and pixel size.
4.4.4. SCREEN: Show the selection of the largest mask only option in the plugin interface.
4.5. For Sholl analysis, open Sholl.py as a Fiji plugin [1]. Enter the output-directory location and pixel size when prompted [2]. Enter the desired Sholl-analysis step size [3]. To use MMPS-derived soma radii as the starting radius for Sholl analysis, select Use soma radius as start radius or enter a fixed soma radius value if MMPS-derived soma radii are not used [4].
4.5.1. SCREEN: Show Sholl.py being opened as a Fiji plugin.
4.5.2. SCREEN: Show entry of the output-directory location and pixel size in the prompt window.
4.5.3. SCREEN: Show the Sholl-analysis step size being entered.
4.5.4. SCREEN: Show the selection of Use soma radius as start radius in the plugin interface.
4.6. Open SkeletonAnalysisImageJ.py as a Fiji plugin for skeleton analysis [1]. Enter the output-directory location, pixel size, and masks-folder location when prompted [2]. Export all plugin-generated results as comma-separated values files into the output directory when finished [3].
4.6.1. SCREEN: Show SkeletonAnalysisImageJ.py being opened as a Fiji plugin.
4.6.2. SCREEN: Show entry of the output-directory location, pixel size, and masks-folder location in the plugin prompt window.
4.6.3. SCREEN: Show export of plugin-generated results as comma-separated values files into the output directory.




Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 132.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. Validation study of MMPS using a lipopolysaccharide, or LPS (L-P-S)-induced rodent neuroinflammation model, showed that LPS administration significantly decreased average centroid distance and cell perimeter compared with vehicle-treated controls [1]. No significant differences were observed in mask area [2], roundness [3], or eccentricity between treatment groups [4]. (Authors: Please provide high-resolution images for Figures 3 and 4, and include clear panel annotations (A, B, C, D) on the individual plots to assist with reader representation.)
5.1.1. LAB MEDIA: Figure 3A and 3B. Video Editor: Please emphasize that the red box is lower than the blue box in both the graphs and highlight the “*” mark on top of the graphs. 
5.1.2. LAB MEDIA: Figure 3C. Video Editor: Please emphasize that the red and blue boxes and highlight the value “p=0.254” on top of the graph. 
5.1.3. LAB MEDIA: Figure 3D. Video Editor: Please emphasize that the red and blue boxes and highlight the value “p=0.070” on top of the graph.
5.1.4. LAB MEDIA: Figure 3E. Video Editor: Please emphasize that the red and blue boxes and highlight the value “p=0.084” on top of the graph.
5.2. The soma area was significantly increased in LPS-treated animals compared with vehicle controls consistent with activation-associated morphological remodeling of glial cells [1]. Further downstream advanced morphological analyses demonstrated only a weak correlation between microglia roundness and perimeter in vehicle-treated rats [2] and a strong correlation in LPS-treated rats, suggesting the association of increased microglial activation with reduced roundness and perimeter [3]. 
5.2.1. LAB MEDIA: Figure 3F. Video Editor: Please emphasize that the red box is higher than the blue box and highlight the “**” mark on top of the graph. 
5.2.2. LAB MEDIA: Figure 4A. Video Editor: Please emphasize the value “R2=0.17” on top of the graph.
5.2.3. LAB MEDIA: Figure 4A. Video Editor: Please emphasize the value “R2=0.64” on top of the graph.
5.3. Additionally, the mask area demonstrated strong positive correlations with average centroid distance in both vehicle [1] and LPS-treated groups consistent with changes in branching linked to microglial activation [2].
5.3.1. LAB MEDIA: LAB MEDIA: Figure 4A. Video Editor: Please emphasize the value “R2=0.71” on top of the graph.
5.3.2. LAB MEDIA: LAB MEDIA: Figure 4A. Video Editor: Please emphasize the value “R2=0.88” on top of the graph.





 2026, JoVE	Page 9 of 9
image1.png




