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Author Questionnaire 
1. We have marked your project as author-provided footage, meaning you film the video yourself and provide JoVE with the footage to edit. JoVE will not send the videographer. Please confirm that this is correct. 
☐ Correct 
☐ Incorrect 

 2. 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 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.

3. 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: https://review.jove.com/account/file-uploader?src=21073718


[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: MM/DD/YYYY

DO NOT use this draft script for filming. Please wait until your script is finalized to begin the filming process. 

When you are ready to submit your video files, please contact our Content Manager, Utkarsh Khare

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:  14
Number of Shots:  41

Introduction 

Answers to these questions will become interview statements that you will deliver on camera.
· Answer up to 2 introduction and up to 3 conclusion 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.
· Answer in full sentences, the questions will not be displayed in the video. 
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

INTRODUCTION:

What is the scope of your research? What questions are you trying 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.

What are the most recent developments in your field of research?
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.
What technologies are currently used to advance research in your field?
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.
What are the current experimental challenges?
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.

CONCLUSION:

What significant findings have you established in your field?
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.

What research gap are you addressing with your protocol?
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.

What advantage does your protocol offer compared to other techniques?
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.
How will your findings advance research in your field?
1.8. 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.
What new scientific questions have your results paved the way for?
1.9. 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.
What questions will future research focus on?
1.10. 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.



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.) 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 you/your videographer will capture. 

2. Acquisition and Segmentation of C. elegans Images Using SegElegans Online
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, acquire brightfield images of adult worms using a widefield microscope with a 4X objective lens [1]. Acquire darkfield images if the phenotype or data of interest involves fluorescent reporters or dyes [2].
Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=21073718

2.1.1. WIDE: Talent positioning a slide with adult worms under the widefield microscope and capturing brightfield images.
AUTHORS: Please note that JoVE requires the opening shot to be a wide, non-screen capture. This shot was added specifically to meet that requirement
2.1.2. SCREEN/SCOPE: Talent capturing darkfield images of fluorescent worm samples using the microscope.

2.2. Simultaneously acquire matching brightfield guide images using the multichannel acquisition options in the microscope's software [1]. Ensure both image sets are saved with identical names but placed in separate folders [2].
2.2.1. SCREEN: Select multichannel acquisition in the microscope software and configure channels for both brightfield and darkfield.
2.2.2. SCREEN: File explorer view showing matching image names in two different folders, one for brightfield and one for darkfield.
2.3. To run the online version of SegElegans (Segg-Ele-guns), first, log in to a Google account using a web browser [1]. Enter Google Drive and upload the folder containing brightfield or guide images [2-TXT].
2.3.1. SCREEN: A Google account is being logged into.
2.3.2. SCREEN:Google Drive interface with drag-and-drop upload of a folder containing brightfield and darkfield images. TXT: Include darkfield images if using guide images
2.4. Open the GitHub (gitt-Hub) page and click on the SegElegans Body Prediction Interface.ipynb (Interface-dot-I-P-Y-N-B) file [1]. Press the Open in Colab button at the top of the opened file [2].
2.4.1. SCREEN: GitHub page is being navigated to then SegElegans Body Prediction Interface.ipynb is being clicked.
2.4.2. SCREEN: Colab interface launching after clicking Open in Colab.
2.5. Press the play button to execute code block 1 and grant runtime permissions [1]. If Colab does not load a CUDA (Qu-duh) -compatible runtime, go to Runtime and select Change runtime type to choose a T4 GPU (T-Four-G-P-U) runtime [2].
2.5.1. SCREEN: The play icon is being pressed and runtime permissions are being granted.
2.5.2. SCREEN: Runtime settings window is being seen with T4 GPU selected from dropdown menu.
2.6. Next, execute code block 2 to load Google Drive into the runtime [1]. Accept all confirmation dialogues and grant all requested permissions [2]. Then execute code blocks 3 and 4 in order, ensuring block 3 completes fully before running block 4 [3].
2.6.1. SCREEN: Code block 2 is being executed. 
2.6.2. SCREEN: Permission prompts are being accepted.
2.6.3. SCREEN: Code block 3 running, showing loading messages, and followed by execution of code block 4.
2.7. Open the folder tab icon on the left in the Colab interface [1]. Right-click the image folder and copy the path, then paste it into the test_images (Test-images) input form of code block 5 [2]. Also specify a separate path for output analysis [3]. Execute code block 5 [4].
2.7.1. SCREEN: Folder tab in Colab expanded, showing path copying.
2.7.2. SCREEN: Path being pasted into the test_images input field in code block 5.
2.7.3. SCREEN: Output path field being filled with a new folder path.
2.7.4. SCREEN: Code block 5 running in Colab with status bar and green checkmark after completion.
2.8. Specify the exact image extension to be analysed in code block 6 [1-TXT]. Leave the batch_crop_img input unchanged unless there are memory issues [2]. Execute code block 6 and wait for completion [3].
2.8.1. SCREEN: Form in code block 6 filled with ".tif" extension.
TXT: For the purpose of this input ".tif", ".TIF", and ".tiff" are treated as different extensions
2.8.2. SCREEN: Note displayed regarding memory issues and default settings.
2.8.3. SCREEN: Code block 6 being executed with progress indicator and final green checkmark.
2.9. Now, execute code block 7 without changing inputs unless memory issues occur [1-TXT]. In a separate tab or window, access Google Drive and open the output folder specified earlier [2].
2.9.1. SCREEN: Code block 7 executing with visible subprocess status messages.
TXT: Reduce the number of subprocesses or outright disable parallel processing if memory availability issues emerge
2.9.2. SCREEN: Google Drive folder showing the subfolders such as 0_summary_results, 1_complete_mask, and 1_all_rois_results.
2.10. Choose one of three options. Use the ROIs (R-O-Eyes) from 1_all_rois_results (One-R-O-Eyes-Results ) and reject unwanted ROIs in ImageJ (Image-J) [1].Alternatively, accept the curated good masks from 1_complete_mask (One-Complete-Mask) without any manual correction [2], or manually adjust the curation by selecting the worms to be included in the output [3].
2.10.1. SCREEN: ImageJ interface open with ROIs from 1_all_rois_results and some being deleted manually.
2.10.2. SCREEN: Folder showing 1_complete_mask contents with no adjustments being made.
2.10.3. SCREEN: The worms to be included in the output are being manually selected.
2.11. In order to manually adjust the curation, use code block 8 [1]. Examine the results of the initial curation from the summary graphs in the 0_summary results folder [2]. 
2.11.1. SCREEN: Code block 8 is being seen. 
2.11.2. SCREEN: The results of the initial curation is being seen. 
2.12. For each image that needs correction, input the full name of the original input image in the name_image_change (name-image-change) form [1] and the numbers of the masks to be kept separated by commas in the index_images (index-images) form [2].  Now, execute code block 8 [3]. 
2.12.1. SCREEN: The full name is being input into the name_image_change form. 
2.12.2. SCREEN: The number of masks to be kept separated is being input into the index_images form. 
2.12.3. SCREEN: Code block 8 is being executed. 

2.13. After choosing to accept the initial curation without corrections, execute code block 9 to generate the 2_curated_rois_results (two-Curated-R-O-Eyes_results) folder [1]. The folder includes all the final curated segmentations in the ImageJ format [2]. 
2.13.1. SCREEN: Code block 9 executing, and new folder appearing in Drive labeled 2_curated_rois_results.
2.13.2. SCREEN: Curated segmentations in the ImageJ format are being seen in the folder view. 
2.14. To run the pipeline on a new set of images, reset the runtime by navigating to Runtime then choose Restart Session and repeat the procedure from the beginning [1-TXT].
2.14.1. SCREEN: Colab interface showing Runtime > Restart Session being selected.
TXT: The offline version can be run with a Python toolkit or a Jupyter notebook

3. ImageJ Segmentation Import and Processing
Demonstrator: Click here to enter name of demonstrator(s)

3.1. To begin importing the segmentations, open one of the actual data images in ImageJ [1].
3.1.1. SCREEN: ImageJ interface showing an actual data image being opened.
3.2. Open the corresponding zip file containing the ROIs of that image to load the selections into the ImageJ ROI manager [1]. If they are from the 2_curated_rois_results output, proceed with analysis using the desired methods, preferably automated with macros [2].
3.2.1. SCREEN: ImageJ ROI manager being populated after opening the corresponding zip file.
3.2.2. SCREEN: Macro interface in ImageJ running automated analysis on loaded ROIs.
3.3. If the ROIs originate from the 1_all_rois_results output, remove unwanted segmentations from the ROI manager [1]. Select them and press the Delete button on the ROI manager window instead of the keyboard key [2].
3.3.1. SCREEN: ImageJ ROI manager window displaying selected unwanted ROIs.
3.3.2. SCREEN: Cursor clicking the Delete button on the ROI manager window.
3.4. If software other than ImageJ is required, import the segmentations as binary masks instead [1]. Use the files from the 1_complete_mask and 1_overlap_mask folders [2]. Follow the import instructions provided by the receiving software [3].
3.4.1. SCREEN: File explorer window displaying binary mask files from 1_complete_mask and 1_overlap_mask.
3.4.2. SCREEN: Alternative image analysis software interface showing binary masks being imported.
3.4.3. SCREEN: Help documentation of the alternative software open beside the import process for guidance.



Results
Please review this section to make sure that it accurately reflects your findings.
· You/Your videographer does not have to record this section. 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: 49
· Please note that the video cannot include voiceover without an accompanying visual.

4. Results 

4.1. SegElegans significantly reduced the average time required per image compared to manual segmentation, cutting it from approximately 245 seconds [1] to under 60 seconds [2].
4.1.1. LAB MEDIA: Figure 3. Video editor: Highlight the tall black bar labeled “Manual” 
4.1.2. LAB MEDIA: Figure 3. Video editor: Highlight the short gray bar labeled “SegElegans” 
4.2. SegElegans achieved a segmentation Intersection over Union score above 93 percent, outperforming all alternative models listed at the time of publication [1].
4.2.1. LAB MEDIA: Table 1. Video editor: Highlight the row “SegElegans” and the value “0.9355” under “Whole Image”.
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