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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.

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:  25
Number of Shots:  51 

Introduction
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.
· Answer the 1st REQUIRED question and at least 2 other questions (1.2 – 1.10) below. Up to 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two 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: 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 30 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 30 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 30 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 30 or fewer words.

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 30 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 30 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 30 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 30 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 30 or fewer words.
What research questions will your laboratory focus on in the future?
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 30 or fewer words.


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

Testimonial Questions (OPTIONAL): 

Videographer: Please capture all testimonial shots in a wide-angle format with sufficient headspace, as the final videos will be rendered in a 1:1 aspect ratio. Testimonial statements will be presented live by the authors, sharing their spontaneous perspectives.

· Testimonial statements will not appear in the video but may be featured in the journal’s promotional materials.
· Provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author delivering the testimonial. 
· Please answer the testimonial question live during the shoot, speaking naturally and in your own words in complete sentences.

How do you think publishing with JoVE will enhance the visibility and impact of your research?
1.11. Enter author name, Enter author title: (authors will present their testimonial statements live)
Can you share a specific success story or benefit you’ve experienced—or expect to experience—after using or publishing with JoVE? (This could include increased collaborations, citations, funding opportunities, streamlined lab procedures, reduced training time, cost savings in the lab, or improved lab productivity.)
1.12. Enter author name, Enter author title: (authors will present their testimonial statements live)


Ethics Title Card
This research has been approved by the National Institute on Aging (NIA), which is fully accredited by the American Association for Accreditation of Laboratory Animal Care



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. 

2. Section Pretreatment Prior to Duplex Detection Assay
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, take the formalin-fixed brain tissue slides [1] and wash them in PBS for 5 minutes while gently moving the slide rack up and down to remove any residual optimal cutting temperature compound [2].
2.1.1. WIDE: Talent at the working bench with the slides placed in front of him.
2.1.2. Talent immersing slide rack in a container filled with PBS and moving it up and down slowly.

2.2. Place the slides in an oven and bake at 60 degrees Celsius for 30 minutes [1].
2.2.1. Talent placing the washed slides into the oven.

2.3. Then, place the slides into a container with prechilled 4 percent paraformaldehyde in PBS [1] and incubate for 15 minutes at 4 degrees Celsius [2].
2.3.1. Talent placing the slide rack into a container with 4 percent paraformaldehyde.
2.3.2. Talent places the slide rack at 4 degrees Celsius.

2.4. After dehydrating the slides in graded ethanol and drying them, apply 2 to 4 drops of hydrogen peroxide to each tissue section on the slide and incubate for 10 minutes at room temperature [1]. Rinse the slides once with distilled water by gently pouring or dipping [2].
2.4.1. Talent adding 2 to 4 drops of hydrogen peroxide onto each slide section and keeping it aside.
2.4.2. Talent rinsing the slides with distilled water.

2.5. Next, prepare 700 milliliters of fresh Target Retrieval solution in a beaker, cover it with aluminum foil [1] and bring the solution to a consistent boil at 99 to 100 degrees Celsius [2]. 
2.5.1. Talent pouring 700 milliliters of 1 times Target Retrieval solution into a beaker and covering it
2.5.2. Talent placing the beaker on a hot plate until it reaches a rolling boil.

2.6. Using forceps, carefully immerse the slide rack in the boiling Target Retrieval solution and incubate for 5 minutes [1-TXT]. Immediately transfer the hot slide rack into a dish containing distilled water and move the rack up and down 3 to 5 times [2-TXT]. 
2.6.1. Talent lowering the slide rack into the beaker with boiling Target Retrieval solution. TXT: Maintain the temperature between 98 °C and 102 °C
2.6.2. Talent quickly transferring the hot slide rack into a container with distilled water and agitating it 3 to 5 times. TXT: Repeat with fresh distilled water

2.7. Then, rinse the slides in fresh 100 percent ethanol and move the slide rack up and down 3 to 5 times [1]. 
2.7.1. Talent immersing the slides in fresh 100 percent ethanol and agitating them gently.

2.8. After air drying the slides, use a hydrophobic barrier pen to carefully draw around each tissue section 2 to 3 times [1-TXT]. Then, place the slides into the Batch Slide Tray [2]. Add protease to each section, ensuring full tissue coverage [3]. Incubate the tray in an oven at 40 degrees Celsius for 15 minutes [4].
2.8.1. Talent circling each tissue section on the slide using a hydrophobic barrier pen. TXT: Allow the slides to dry at RT
2.8.2. Talent positioning the slides in the Batch Slide Tray.
2.8.3. Talent pipetting protease solution over each tissue section until fully covered.
2.8.4. Talent placing the slide tray into a preheated oven set to 40 degrees Celsius.

2.9. Remove the slide tray from the oven and transfer it into a dish of distilled water [1]. Gently move the slides up and down for 2 minutes [2-TXT]. 
2.9.1. Talent removing the tray from the oven and placing it into a container with distilled water. 
2.9.2. Talent moving the slide up and down. TXT: Repeat 2x with dH2O

3. Duplex Detection Assay 
Demonstrator: Click here to enter name of demonstrator(s) 
3.1. Prepare two additional slide sections for positive and negative control probes [1].
3.1.1. Shot of the additional slide sections marked as positive and negative. TXT: Select control probes with the same number of ZZ pairs as the target probe 

3.2. Before use, equilibrate all probes at 40 degrees Celsius for 10 minutes [1], and bring AMP1 (A-M-P-One) through AMP12 (A-M-P-Twelve) reagents to room temperature [2].
3.2.1. Talent placing probe tubes in a heat block at 40 degrees Celsius.
3.2.2. Talent removing AMP1 through AMP12 reagents from cold storage and leaving them on the bench.

3.3. After briefly spinning the C2 probe, mix it with the C1 probe in a 1 to 50 ratio [1]. Apply probe mix to fully cover each tissue section [2]. Incubate the slides in an oven at 40 degrees Celsius for 2 hours [3]. Wash the slides two times for 2 minutes each in Wash Buffer at room temperature [4].
3.3.1. Talent mixing C2 with C1 at the specified ratio.
3.3.2. Talent pipetting the probe mix onto each slide section, ensuring full coverage.
3.3.3. Talent placing the slides into an oven set at 40 degrees Celsius.
3.3.4. Talent performing two 2-minute washes in Wash Buffer at room temperature.

3.4. Now, remove excess wash buffer from the slides [1] and apply AMP1 reagent to cover each tissue section completely [2]. Incubate the slides at 40 degrees Celsius for 30 minutes and wash as shown earlier [3]. Similarly, incubate the slides with AMP3 through AMP8 reagent under the given conditions [4].
3.4.1. Talent blotting off the remaining wash buffer.
3.4.2. Talent pipetting AMP1 reagent onto the sections.
3.4.3. Talent placing the slides into an oven at 40 degrees Celsius. 
3.4.4. TEXT ON A PLAIN BACKGROUND
AMP3: 40 °C, 15 min
AMP4: 40 °C, 15 min
AMP5: 40 °C, 30 min
AMP6: 40 °C ,15 min
AMP7: RT, 30 min
AMP8: RT, 15 min
3.5. For red signal detection, briefly centrifuge the Fast Red-B reagent [1], then mix it with Fast Red-A in a 1 to 60 ratio [2].
3.5.1. Talent spinning down the Fast Red-B tube.
3.5.2. Talent combining Fast Red-A and B to prepare the red signal detection mix.

3.6. Next, apply 100 to 200 microliters of the prepared red signal detection solution to each slide section [1]. Cover the tray [2] and incubate in the dark at room temperature for 10 minutes [3].
3.6.1. Talent pipetting the red mix onto the slides.
3.6.2. Talent covering the tray to protect it from light.
3.6.3. Talent placing the tray in a dark area for incubation at room temperature.

3.7. Then, wash the slides two times in Wash Buffer at room temperature [1].
3.7.1. Talent rinsing the slides in two fresh containers of 1 times Wash Buffer.

3.8. After removing excess buffer from the slides, apply AMP9 reagent to fully cover each tissue section [1]. Incubate the slides in the oven at 40 degrees Celsius for 15 minutes [2].
3.8.1. Talent adding AMP9 reagent after draining the wash buffer.
3.8.2. Talent placing the slides in an oven set to 40 degrees Celsius.

3.9. Then, wash the slides twice for 2 minutes each in Wash Buffer at room temperature [1]. Similarly, incubate the slides with AMP10, 11, and 12 under the given conditions [2].
3.9.1. Talent washing the slides in fresh Wash Buffer. 
3.9.2. TEXT ON A PLAIN BACKGROUND
AMP10: 40 °C, 15 min
AMP11: RT, 30 min
AMP12: RT, 15 min

3.10. To detect a green signal, first centrifuge the Fast Green-B tube, then mix it with Fast Green-A in a 1 to 50 ratio [1]. Apply the green signal detection solution to each tissue section [2]. Cover the slide tray and incubate for 10 minutes at room temperature [3].
3.10.1. Talent combining Fast Green-B with Fast Green-A to make the green detection mix.
3.10.2. Talent pipetting the green detection mix over the slides.
3.10.3. Talent covering the tray and placing it on the bench for a 10-minute room temperature incubation.

3.11. Wash the slides in Wash Buffer for 5 minutes, followed by a brief rinse in distilled water [1].
3.11.1. Talent soaking the slides in Wash Buffer for 5 minutes.

4. Counterstaining and Mounting of the Slides for Imaging
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Immerse the slides in 50 percent hematoxylin staining solution for 1 minute at room temperature until the tissue sections appear purple [1].
4.1.1. Talent placing the slides into a container of hematoxylin stain.

4.2. Rinse the slides in tap water 3 to 5 times by moving them up and down [1]. Repeat this with fresh tap water until the background clears and the sections remain purple [2].
4.2.1. Talent rinsing the slides in tap water by dipping them repeatedly.
4.2.2. Talent inspecting the sections for clarity.

4.3. Then, dip the slides in 0.02 percent ammonia water 3 times until the tissue sections turn blue [1]. 
4.3.1. Talent immersing and agitating the slides in ammonia water while observing the color change to blue.

4.4. After rinsing the slides, completely dry the slides in a dry oven set to 60 degrees Celsius for approximately 15 minutes [1]. Dip the dried slides in fresh xylene to clear them [2].
4.4.1. Talent placing the slides in a drying oven and setting the timer to 15 minutes.
4.4.2. Talent immersing the dried slides in a container of fresh xylene.

4.5. Apply mounting medium onto each slide [1] and gently place a coverslip over the section, taking care to avoid forming bubbles [2]. Air-dry the slides for at least 5 minutes at room temperature [1].
4.5.1. Talent pipetting mounting medium onto the tissue section.
4.5.2. Talent carefully lowering a coverslip without trapping air bubbles.
4.5.3. Talent placing the mounted slides on a flat surface and allowing them to air-dry. TXT: Image using a bright field microscope at 20x or 40x magnification 



















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: 114
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

4. 
5. 
5.1. In the choroid plexus of the third ventricle, IR-A (I-R-A) was more abundantly expressed than IR-B (I-R-B), with IR-A signals concentrated near the nuclei of epithelial cells [1], while fewer IR-B signals were detected in the same region [2].
5.1.1. LAB MEDIA: Figure 1A. Video editor: Zoom in on the area with dense black arrows marking many teal dots surrounding cell nuclei.
5.1.2. LAB MEDIA: Figure 1A. Video editor: Highlight the red dots near the red arrows, which appear less frequent than the teal dots.

5.2. In the lateral ventricle, cells displayed similar expression patterns, with IR-A more prevalent than IR-B [1], and several cells co-expressed both isoforms [2].
5.2.1. LAB MEDIA: Figure 1B. Video editor: Highlight the area where multiple black arrows point to clusters of teal dots near the nuclei.
5.2.2. LAB MEDIA: Figure 1B. Video editor: Emphasize the red arrows pointing to cells containing both red and teal dots.

5.3. The positive control confirmed successful RNA detection with widespread BaseScope (Base-Scope) signal across the tissue [1], while the negative control showed minimal to no signal, indicating low background noise [2].
5.3.1. LAB MEDIA: Figure 1C. 
5.3.2. LAB MEDIA: Figure 1D. 

5.4. Immunofluorescence analysis demonstrated insulin receptor protein localization along the apical surface of epithelial cells in both third and lateral ventricles [1], confirming presence at the protein level [2].
5.4.1. LAB MEDIA: Figure 1E.
5.4.2. LAB MEDIA: Figure 1F. 
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