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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?  Yes  
If Yes, can you record movies/images using your own microscope camera?
Yes  

Authors: Please use your microscope camera to record all SCOPE shots and upload them to your project page http://www.jove.com/files_upload.php?src=19239753
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. 
Please list the make and model of your microscope.
Mshot MF31-LED and Chongqing Optical ZSA0745.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes
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. Filming location: Will the filming need to take place in multiple locations?   Yes
If Yes, how far apart are the locations? We aim to finish in one location, but it may need two locations. It is about an hour’s drive and we can arrange the transportation.



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: 20 
Number of Shots: 44 (15 SC + 3 Scope)

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. Zebo Huang: As a powerful animal model in neurodegenerative and behavioral studies, C. elegans can be used to efficiently screen and evaluate test compounds against polyglutamine toxicity using Huntington's disease-like models.

REQUIRED: What is the main advantage of this technique?
1.2. Xinliang Mao: The main advantage of this technique is profiling and integration of multiple phenotypes in different C. elegans models.

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. Qiangqiang Wang: Although HD-like C. elegans models are used in this method, it does provide insights into screening and investigation of therapeutic candidates for other neurodegenerative diseases, and indeed other diseases.

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. Yiyi Jiang: If you are doing this experiment for the first time, please pay attention to temperatures used in C. elegans growth and perform test at the right stages of nematode development.



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. Zebo Huang: Demonstrating the procedure will be Yiyi Jiang, Yue Xiao, and Qiangqiang Wang, three graduate students.
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.

1.7. 

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.

2. PolyQ Aggregation Assay
2.1. Begin by transferring 300 to 500 synchronized L1 (spell out) larvae of AM141 (spell out) nematodes to each well of a 48-well plate with 500 microliters of S medium containing OP50 (spell out) strain of E. coli and 5 milligrams per milliliter of astragalin [1-TXT].
2.1.1. Talent transferring the AM141 larvae to the plate. TEXT: OP50 strain having OD570 of 0.7–0.8

2.2. Seal the plate with parafilm [1] and incubate at 20 degrees Celsius and 120 rotations per minute for desired time intervals [2-TXT].
2.2.1. Talent sealing the plate with parafilm. Videographer: Obtain multiple shots to be reused in 3.2.1.
2.2.2. Talent placing the plate in shaker incubator. TEXT: Time intervals: 24, 48, 72, and 96 h

2.3. Transfer the nematodes in a sterile 1.5-milliliter microcentrifuge tube [1] and wash with M9 buffer 3 times by centrifugation to remove the remaining OP50 cells [2-TXT]. Then resuspend the AM141 nematodes in M9 buffer [3].
2.3.1. Talent transferring the nematodes in tube. 
2.3.2. Talent centrifuging the nematodes with M9 buffer. TEXT: 1000 × g for 1 min Videographer: Obtain multiple shots to be reused in 3.2.1.
2.3.3. Talent resuspending the nematodes in M9 buffer. Videographer: Obtain multiple shots to be reused in 3.2.1

2.4. Now transfer 10 to 15 nematodes into each well in a 384-well plate, setting 10 replicate wells for each treatment [1-TXT], and add 10 microliters of 200 millimolar sodium azide to each well to paralyze the nematodes by allowing them to settle down to the bottom [2].
2.4.1. Talent transferring the nematodes into the wells. TEXT: final volume 80 μL per well
2.4.2. Talent adding sodium azide to the wells containing nematodes.

2.5. Place the plate in a high-content imaging system to acquire fluorescent images [1]. Open the image acquisition software and set up the parameters mentioned in the text manuscript [2].
2.5.1. Talent placing the plate in the imaging system. TEXT: In addition automated high-content imaging instruments, conventional fluorescent microscopes can also be used.
2.5.2. SCREEN: Opening the software and setting the parameters. Videographer: Obtain multiple shots of the talent sitting on the computer and clicking the mouse and keyboard buttons to be used throughout the video.

Authors: Please create screen capture videos of the shots labeled SCREEN and upload them to your project page: http://www.jove.com/files_upload.php?src=19239753

2.6. Analyze the image data by opening the Review Plate Data window and selecting the Test plate for image analysis [1].
2.6.1. SCREEN: Opening of the plate data for analysis.

2.7. Double-click on a test well to display its image [1]. Then select the Count Nuclei as the analysis method and click on the Configure Settings button [2].
2.7.1. SCREEN: Display of image.
2.7.2. SCREEN: Configuration of settings to count nuclei.

2.8. Define the source image from the FITC (spell out) channel and select the Standard Algorithm [1]. Set the image analysis parameters as described in the text manuscript and test them to optimize the method of analysis [2].
2.8.1. SCREEN: Defining the source image.
2.8.2. SCREEN: Setting & testing the image analysis parameters. Videographer: Obtain multiple shots of the talent sitting on the computer and clicking the mouse and keyboard buttons to be used throughout the video.

2.9. Save the settings [1] and run the analysis on all the wells [2]. Export the Total Nuclei as the total number of Q40::YFP aggregates in each well [3]. AUTHORS: How do you pronounce Q40::YFP? Pronounce as Q forty YFP.
2.9.1. SCREEN: Saving the settings and running the analysis.
2.9.2. SCREEN: Exporting the total nuclei data.

2.10. Count the number of nematodes in each well [1]. Calculate the average number of Q40::YFP aggregates per nematode in each group [2]. Then calculate the inhibition index [3].
2.10.1. SCREEN: Counting of the nematodes and calculation of the average number.
2.10.2. SCREEN: Calculation of inhibition index. Videographer: Obtain multiple shots of the talent sitting on the computer and clicking the mouse and keyboard buttons to be used throughout the video.

3. PolyQ-mediated Neurotoxicity Assays
3.1. To prepare nematodes for the polyQ neurotoxicity assay, transfer 300 to 500 synchronized L1 larvae of HA759 (spell out) nematodes to each well of a 48-well plate with 500 microliters of S medium containing OP50 strain of E. coli and 5 milligrams per milliliter of astragalan [1-TXT].
3.1.1. Talent transferring HA759 larvae to the plate. TEXT: OP50 strain having OD570 of 0.7–0.8

3.2. After sealing the plates, incubate, harvest, and resuspend the nematodes in M9 buffer as demonstrated previously [1]. 
3.2.1. Use 2.2.1, 2.3.3, and 2.3.4

3.3. Now prepare an agarose pad by adding 2 grams of agarose to 100 milliliters of M9 buffer [1-TXT] and heat the solution in a microwave to near-boiling [2].
3.3.1. Talent adding agarose to M9 buffer. TEXT: 2%, w/v
3.3.2. Talent boiling the solution in microwave.

3.4. Dispense 0.5 milliliters of melted agarose onto the center of a 1-millimeter-thick microscopy glass slide placed between two pieces of 2-millimeter-thick glass plates [1] covering with another slide vertically [2]. Gently remove the top slide once the agarose cools down and is solidified [3].
3.4.1. Talent dispensing melted agarose on the glass slide.
3.4.2. Talent covering agarose containing glass slide vertically with another slide.
3.4.3. Talent removing the top slide.

3.5. Begin the ASH (spell out) neuronal survival assay by adding a drop of 20 millimolar sodium azide onto the agarose pad [1] and then transferring 15 to 20 HA759 (spell out) nematodes into the drop to immobilize them [2].
3.5.1. Talent adding sodium azide on the agarose pad.
3.5.2. Talent transferring HA759 nematodes on the agarose pad.

3.6. Place a coverslip gently over the nematodes [1]. Now keep the slide under a fluorescence microscope fitted with a digital camera [2]. Select a 40x objective lens and FITC filter to detect GFP-positive ASH neurons in the head region of the nematodes [3].
3.6.1. Talent placing the coverslip over the nematodes.
3.6.2. Talent placing the slide under fluorescence microscope.
3.6.3. SCOPE: Talent selecting the lens and focusing ASH neurons.

Authors: Please use your microscope camera to record all SCOPE shots and upload them to your project page http://www.jove.com/files_upload.php?src=19239753

3.7. Select more than 50 nematodes in each group randomly to count the number of nematodes with GFP-labeled bilateral ASH neurons in their head region [1] and then calculate the survival rate of ASH neurons [2].
3.7.1. SCOPE: Selection of nematodes.
3.7.2. SCREEN: Calculation of the survival rate.


3.8. For the osmotic avoidance assay, divide a food-free NGM (spell out) plate into normal and trap zones by creating an 8-molar glycerol line in the middle [1-TXT]. Then spread a 200 millimolar sodium azide line at around 1 centimeter away from the glycerol line to paralyze the nematodes crossing through the glycerol barrier into the trap zone [2-TXT].
3.8.1. Talent adding glycerol to divide the NGM plate into two zones. TEXT: 30 μL glycerol line, NGM-Nematode growth medium.
3.8.2. Talent spreading sodium azide line. TEXT: 20 μL 

3.9. Transfer around 200 nematodes each onto the normal zone of three replicate plates for each group [1]. Then add a drop of 1% butanedione onto the trap zone to attract the nematodes [2-TXT]. Cover the lid of the Petri dish immediately [3] and incubate at 23 degrees Celsius for 90 minutes [4].
3.9.1. Talent transferring the nematodes into the normal zone.
3.9.2. Talent adding butanedione to the trap zone. TEXT: 1 cm from the plate edge
3.9.3. Talent covering the Petri dish with lid.
3.9.4. Talent incubating the dish. 

3.10. Score the number of nematodes on both the zones under a microscope [1] and calculate the avoidance index [2].
3.10.1. SCOPE: Counting the nematodes.
3.10.2. SCREEN: Calculation of the avoidance index.







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.

1) Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps (steps are indicated with the 2-digit numbers, like 2.1, 2.2, etc.). 

Steps 2.4, 3.4, 3.5, 3.8 and 3.9 are the most important for viewers to see.

2) If a dissection or stereo microscope is required for your protocol, please list all shots that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).

Steps 3.6.3, 3.7.1 and 3.10.1 will be visualized using the microscope.




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

4. Analysis of the Overall Neuroprotective Capacity of Astragalan and its Effect on PolyQ40 Aggregation, Neuronal Death, and Behavioral Dysfunction  
4.1. The transgenic polyQ strain AM141 strongly expresses Q40::YFP fusion proteins in its body wall muscle cells identified by this automated imaging and analysis protocol [1], whose increasing amount was inhibited by astragalan treatment demonstrating its protective potential [2]
4.1.1. LAB MEDIA: Figure 1A. Video Editor: Highlight the magnified inset images on the right.
4.1.2. LAB MEDIA: Figure 1B. Video Editor: Highlight the red line graph.


4.2. A loss of GFP fluorescence in bilateral ASH neurons in the head regions of nematodes indicates the ASH neuronal death [1].
4.2.1. LAB MEDIA: Figure 2B. Video Editor: Highlight the missing green fluorescence in the right image.

4.3. This ASH neuronal survival assay can be used to visually evaluate the neuroprotective effect of test compounds on Caenorhabditis elegans neurons [1].
4.3.1. LAB MEDIA: Figure 2C. Video Editor: Highlight the positive effect of astragalan and negative effect of Poria glycan.

4.4. The chemosensory avoidance assay was used to examine the effect of test samples on the functional loss of ASH neurons mediated by polyQ aggregation [1].
4.4.1. LAB MEDIA: Figure 3A.

4.5. The avoidance index of HA759 nematodes treated with astragalan at 15 degrees Celsius for 3 days increased to more than 0.6, demonstrating a neuroprotective effect of the polysaccharide against behavioral impairments [1].
4.5.1. LAB MEDIA: Figure 3B. 

4.6. For evaluating the overall neuroprotective capacity of test compounds, the data from the individual assays were integrated and presented as a radar chart [1], showing the area of the triangle in the astragalan treatment group greater than that of the control group, indicating the anti-polyQ effects of the polysaccharide [2].
4.6.1. LAB MEDIA: Figure 4.
4.6.2. LAB MEDIA: Figure 4A. Video Editor: Highlight the red triangle.




Conclusion
5. [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.
5.1. Qiangqiang Wang: (3.9) Please keep in mind that food, temperature and moisture may affect the behavior of C. elegans.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
5.2. 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?
5.3. 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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