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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 (through a camera port or one of the oculars). Please list the make and model of your microscope.
Enter make and model of microscope.

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 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. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☐ 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 

4. 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.

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:  34
Number of Shots:  58 

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.
· Fill out both required statements.
· 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. 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 30 or fewer words.

REQUIRED: What is the main advantage of this technique?
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 30 or fewer words.


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.

1.3. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.  
1.3.1. INTERVIEW: Author saying the above. 
1.3.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.


Ethics Title Card
1.4. All mouse procedures were performed with the approval of the Leiden University Medical Centre (LUMC) Ethical Committee on Animal Experiments. 

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. Thymocyte Flow Cytometry Preparation
2.1. To begin, prepare 25 million thymocytes per staining sample in ice-cold PBS. Recount the number of live cells after thawing [1]. If required, add DNAse I (“one”) at a final concentration of 50 units per milliliter to prevent dead cell clumping [2].
2.1.1. WIDE: Establish the shot of talent counting cells
2.1.2. Talent observing the cells under microscope
2.2. For cell surface characterization of a complete thymocyte subset, prepare the antibodies as described in the text manuscript [1].
2.2.1. Talent dissolving antibodies
2.3. First, stain the thymocytes with the unwanted non-T cell populations by using the biotin primary antibody mixes of the lineage-negative panels for 30 minutes on ice in the dark [1]. 
2.3.1. Talent staining the thymocytes with primary antibody on ice
2.4. Spin the cells down at 300 times g and 4 degrees Celsius for 5 minutes [1] and remove the supernatant [2]. Wash the thymocytes with 150 microliters of ice-cold PBS, 0.2% BSA, or 0.1% sodium azide buffer, then spin them down again [3].
2.4.1. Talent putting the thymocytes for centrifugation Videographer: Take multiple takes for this shot as it is going to be reused in 2.6.1
2.4.2. Talent removing the supernatant Videographer: Take multiple takes for this shot as it is going to be reused in 2.8.2
2.4.3. Talent washing the thymocytes Videographer: Take multiple takes for this shot as it is going to be reused in 2.8.3
2.5. Next, stain the cells with the Double negative panel and the Immature Single Positive, Double Positive, and Single Positive panel of the corresponding lineage-negative staining for 30 minutes on ice in the dark [1]. 
2.5.1. Talent performing staining on ice in dark
2.6. Spin the cells down and remove the supernatant, then wash the thymocytes with 150 microliters of ice-cold PBS, 0.2% BSA, or 0.1% sodium azide buffer, and spin them down again.
2.6.1. Reuse 2.6.1
2.6.2. Reuse 2.6.2
2.6.3. Reuse 2.6.3
2.6.4. Reuse 2.6.1
2.7. Prepare the cells for flow cytometry measurement by homogenizing with a 35-micrometer cell strainer tube [1] and taking the cells up in PBS, 0.2% BSA, or 0.1% sodium azide buffer [2]. Protect the cells from light and keep them on ice before and during flow cytometer measurement [3]. 
2.7.1. Talent homogenizing cells in strainer
2.7.2. Talent taking cells in PBS
2.7.3. Talent placing the cells on ice 

3. Flow Cytometer Measurement
3.1. Check and adjust the bandpass filter set in the flow cytometer for an optimal fluorescence detection strategy [1]. 
3.1.1. SCREEN: To be provided by the authors: Talent checking and adjusting the bandpass filters  Authors: Please upload screen capture videos for all shotes labeled SCREEN to your project page: https://www.jove.com/account/file-uploader?src=18953053
3.2. Create an experiment in the flow cytometer software and add the name and number of tubes, then create scatter plots to visualize the stained cells for the complete set of fluorochromes [1].
3.2.1. SCREEN: To be provided by the authors: Talent creating and adding name and number of tubes and then creating scatter plots
3.3. Apply the previously established compensation settings to the experiment. Adjust the forward scatter and side scatter with unstained wildtype thymocytes until the complete population of cells is visible in the scatterplot [1]. 
3.3.1. SCREEN: To be provided by the authors: Talent applying the compensation settings to the experiment and adjusting the forward scatter and side scatter with unstained thymocytes 
3.4. Measure the unstained homozygous thyroglobulin mTurquoise2 expressing thymocytes first to make sure the positive population is visible. Then, measure a homozygous thyroglobulin fully stained thymocyte sample, checking for all fluorochrome combinations [1]. 
3.4.1. SCREEN: To be provided by the authors: Talent measuring the unstained Tg/Tg mTurqoise2-expressing thymocytes and then measuring Tg/Tg fully stained thymocytes sample
3.5. If necessary, adjust the previously established compensation values for the fluorochromes that show incorrect compensation. Measure the rest of the experimental samples, making sure to not adjust any settings during the measurement of the samples [1].
3.5.1. SCREEN: To be provided by the authors: Talent adjusting previous compensation values for fluorochromes and then measuring rest of the samples

4. Preparation of Thymocyte Cytospins for Confocal Imaging
4.1. Start with a cell suspension of freshly harvested or frozen thymocytes. Suspend about 20,000 thymocytes in 100 microliters of cold PBS, 0.5% BSA, or 10% FCS per thymocyte genotype [1]. 
4.1.1. Talent suspending thymocytes in PBS or BSA solution
4.2. Prewet the area around the opening of the filter cards with PBS [1] and assemble the cytospin sample chamber holder according to the manual [2]. 
4.2.1. Talent pre-wetting the opening of a filter card
4.2.2. Assembled sample chamber
4.3. Place the filter card on the frost slide [1], then place both items on the sample chamber holder [2] and place the complete sample chamber holder in the rotor [3]. 
4.3.1. Talent placing the filter card on the frost slide
4.3.2. Talent placing both items on the sample chamber holder
4.3.3. Talent placing the complete sample chamber holder in rotor
4.4. Resuspend the thymocytes and add 100 microliters of the cell suspension to the sample chambers [1]. Spin the thymocyte suspension for 4 minutes at 350 times g on the frost slides [2]. 
4.4.1. Talent resuspending thymocytes
4.4.2. Talent keeping the suspension for spin
4.5. Remove the filter card carefully from the frost slide without touching the cells [1]. Air-dry the cytospins for a period ranging from 1 hour to overnight at room temperature [2].
4.5.1. Talent removing filter card from frost slide
4.5.2. Talent air-drying the cytospin

5. Cytospin Immunostaining with Total -catenin 
5.1. Fix the cytospins for 15 minutes at room temperature in 100% methanol [1], then air-dry the slides for 10 minutes at room temperature [2]. Draw a circle around the thymocyte population on the glass slide with a hydrophobic pen [3].
5.1.1. Talent fixing the cytospins in methanol
5.1.2. Talent keeping the slides for air-drying
5.1.3. Talent drawing the circle around thymocyte population with hydrophobic pen
5.2. Place the slides in PBS or 0.05% Tween-20 for 10 minutes at room temperature, then transfer them to a dark humid box for the blocking and incubation steps [1].
5.2.1. Talent placing the slides in PBS
5.3. Add 100 microliters of PBS or 10% normal mouse serum per slide [1] and leave it in the humid box for 10 minutes at room temperature [2]. 
5.3.1. Talent adding normal mouse serum to the slides
5.3.2. Talent transferring the slides to humid box
5.4. Tap the slide to remove the normal mouse serum [1], add 100 microliters of PBS or 10% normal goat serum per slide, and leave it in the humid box for 30 minutes at room temperature [2]. 
5.4.1. Talent tapping the slides
5.4.2. Talent adding PBS to the slides
5.5. Mix 0.5 micrograms of the total  (“beta”)-catenin antibody with the AF568-labeled fragments [2].
5.5.1. Talent mixing the antibody with labelled fragments
5.6. Next, add 50 microliters of 0.5 micrograms of the total  (“beta”)-catenin-AF568-labeled antibody per cytospin slide [1] and incubate overnight at 4 degrees Celsius in a humid box. Include a negative staining control or an isotype control according to the manufacturer’s protocol [2]. 
5.6.1. Talent adding antibody to the slide
5.6.2. Talent placing the humid box at 4 degrees Celsius
5.7. Wash the slides for 20 minutes with PBS or 0.05% Tween-20 at room temperature [1]. Then, wash for 20 minutes with PBS at room temperature in a jar with stirring [2].
5.7.1. Talent washing the slides with PBS
5.7.2. Talent washing slides in a jar with stirring Videographer: Take multiple takes of this shot as it is going to be reused in 5.9.3
5.8. Perform a second fixation step by adding 100 microliters of 4% paraformaldehyde in a humid box, then incubate it for 10 minutes at room temperature [1].
5.8.1. Talent adding PFA to the slide
5.9. Dip the slides in PBS [1] and perform nuclear staining for 10 minutes at room temperature in the humid box [2]. When finished, wash the slides for 20 minutes with PBS at room temperature in a jar with stirring [3]. 
5.9.1. Talent dipping the slides in PBS
5.9.2. Talent adding nuclear stain to the slide TEXT: Nuclear staining with 50 µl of TO-PRO-3 (1:1500)
5.9.3. Reuse 5.7.2
5.10. Embed the specimens with an antifade reagent according to the manufacturer’s protocol [1] and cover with them a coverslip [2]. After air-drying for 24 hours at room temperature, view the slides directly under a fluorescent or confocal microscope or store them at minus 20 degrees Celsius for later imaging [3].
5.10.1. Talent embedding the specimens with anti-fade reagent 
5.10.2. Talent putting coverslip on the specimen
5.10.3. Talent viewing the slide under fluorescent microscope

6. Confocal Microscopic Measurement
6.1. After using negative and positive stably transfected mTurquoise2 293T cell line controls for primary adjustment of the confocal settings [1], use wildtype Axin2-mTurquoise2 as positive control and homozygous thyroglobulin knockout Axin2-mTurquoise2 thymocytes as negative control [2]. 
6.1.1. Establish the shot of talent working on a computer besides confocal microscope
6.1.2. SCREEN: To be provided by the authors: Fluorescent signal image from positive control and negative control 
6.2. Prepare the software for sequential scanning by programming the lasers and filter widths. 
6.2.1. SCREEN: To be provided by the authors: Talent programming laser and filter widths
6.3. In case of very low mTurquoise2 expression, increase the laser power and Smart Gain until a fluorescent signal is observed, and check with the negative control sample to ensure a true positive signal [1]. Visualize the thymocytes with a 40x, 63x or 100x oil lens [2].
6.3.1. SCREEN: To be provided by the authors: Talent adjusting the laser power and smart gain 
6.3.2. SCREEN: To be provided by the authors: Thymocytes visualization at an appropriate magnification
6.4. Measure the TO-PRO-3 nuclear fluorescent signal, then measure the -catenin nuclear and cytoplasmic fluorescent signals and the mTurquoise2 cytoplasmic fluorescent signal [1]. 
6.4.1. SCREEN: To be provided by the authors: Images of TO-PRO-3 nuclear fluorescent signal, then the -catenin nuclear and cytoplasmic fluorescent signals and mTurquoise2 cytoplasmic fluorescent signal in thymocytes
6.5. Finally, perform brightfield imaging for total cell visualization.
6.5.1. SCREEN: To be provided by the authors: Representative bright filed image acquisition


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.

Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.



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

7. Results: Wnt Expression Analysis in Axin2-mTurquoise2 Reporter Thymocytes
7.1. Using flow cytometric analysis, it was observed that in the wildtype, heterozygote, and homozygote Axin2-mTurquoise2 genotypes, the mTurquoise2 signal was present in increasing levels, which represents the activation level of canonical Wnt (spell out, “W-N-T”) signaling within double-positive thymocytes [1].
7.1.1. LAB MEDIA: Figure 2A
7.2. Mean fluorescent intensity was used to investigate the expression levels of the Axin2-mTurquoise2 reporter model. The increase in Axin2 expression in the homozygous model compared to the heterozygous suggests incremented activation of canonical Wnt signaling [1].
7.2.1. LAB MEDIA: Figure 2C
7.3. mTurquoise2 was expressed in the cytosol and was primarily visible surrounding the nuclei [1]. An increasing Axin2-mTurquoise2 expression in pan-thymocytes was observed with flow cytometric analysis of DP thymocytes [2]. 
7.3.1. LAB MEDIA: Figure 3A
7.3.2. LAB MEDIA: Figure 3B
7.4. In homozygote Axin2-mTurquoise pan-thymocytes, the nuclear  (“beta”)-catenin was higher than in wildtype, although the cytoplasmic  (“beta”)-catenin was similar between both genotypes [1].
7.4.1. LAB MEDIA: Figure 3C



Conclusion
8. [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 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 the 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.
8.1. Enter author name: (Enter step numbers referred to.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
8.2. 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.

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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