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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

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=20872113

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:  13
Number of Shots:  32

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): 

Answers to these questions will not appear in the video but may be featured in our journal's promotional materials.
· Enter the full name of the author who will deliver the statement.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Answers will be mildly edited for clarity.
· Limit the length of each statement to 50 words or fewer.


How do you think publishing with JoVE will enhance the visibility and impact of your research?
1.11. 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 50 or fewer words.
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: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.


Ethics Title Card
This research has been approved by the Animal Research Committee at Capital Medical 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.) 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. Ultrasound-Guided Injection of Vascular Wall Stem Cells into the Aortic Region
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, add 0.05% trypsin to vascular stem cells 1 hour before injection [1]. Use a hemocytometer to count the cells [2]. Then centrifuge the cell suspension at 200 g for 5 minutes at room temperature before removing the supernatant [3].
2.1.1. WIDE: Talent adding trypsin to a culture flask containing vascular stem cells.
2.1.2. Talent using a hemocytometer under a microscope to count the cells.
2.1.3. Talent placing the tube in a centrifuge.

2.2. Resuspend the cell pellet in Matrigel that has been prethawed at 4 degrees Celsius [1-TXT]. Gently vortex the mixture [2] and place it on ice until injection [3].
2.2.1. Talent pipetting the cell pellet into a tube containing cold Matrigel. TXT: Final concentration: of 4 x 10⁷ cells/mL
2.2.2. Talent vortexing the tube briefly.
2.2.3. Talent placing the tube in an ice bucket.

2.3. Next, position an anesthetized dorsally on a heated platform at 37 degrees Celsius to expose the abdomen [1-TXT]. Apply conductive gel to each of the four platform electrodes [2]. Then use medical tape to secure the mouse’s paws to the electrodes for physiological monitoring [3].
2.3.1. Talent positioning the mouse on a heated surgical platform with the abdomen facing upward. TXT: Anesthesia: 1.5 - 2% isoflurane inhalation
2.3.2. Talent applying conductive gel to electrodes.
2.3.3. Talent taping each of the mouse's paws onto the platform electrodes

2.4. Using a sterile cotton swab, apply depilatory cream to the intended injection area [1]. After a minute, gently wipe the area clean with a new swab [2]. Then disinfect the site by applying iodine tincture three times [3].
2.4.1. Talent applying depilatory cream with a cotton swab.
2.4.2. Talent using a clean swab to wipe away the cream.
2.4.3. Talent dabbing the area with iodine tincture three times.

2.5. Drape the surgical site [1]. Aseptically prepare a sterile syringe and maintain a sterile field throughout the procedure [2].
2.5.1. Talent placing a sterile drape over the mouse.
2.5.2. Talent preparing the syringe using sterile technique.

2.6. For ultrasound-guided injection, first adjust the ultrasound platform to an angle of 30 degrees relative to the floor [1]. Have the operator face the animal’s right side with the animal’s head to the left [2]. Then apply ultrasound gel to the cleaned and disinfected area [3].
2.6.1. Talent tilting the ultrasound platform.
2.6.2. Talent positioning the animal correctly.
2.6.3. Talent applying ultrasound gel to the mouse’s upper chest.

2.7. Position the ultrasound probe on the right side of the sternum [1] to visualize the long axis of the aortic arch [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=20872113
2.7.1. Talent placing the probe on the right side of the sternum.
2.7.2. SCREEN: The long axis of the aortic arch is being seen.
2.8. Load 25 microliters of the vascular stem cell suspension into a 29-gauge microinjection needle [1] and wipe the needle tip with sterile alcohol [2].
2.8.1. Talent loading the suspension into the syringe.
2.8.2. Talent wiping the needle with alcohol.

2.9. Secure the syringe onto the ultrasound-guided injection apparatus [1], ensuring the needle is aligned with the probe and angled 45 degrees relative to the chest wall [2].
2.9.1. Talent mounting the syringe onto the apparatus.
2.9.2. Talent adjusting the angle precisely.

2.10. Now slowly move the injection needle into the ultrasound field of view [1], align it to the focal plane, and match it with the guiding line on the screen [2].
2.10.1. SCREEN: The needle is being moved into view.
2.10.2. SCREEN:  The needle is being aligned it to the focal plane and the guiding line. 

2.11. As the needle nears the skin edge, use blunt forceps to lift the skin and abdominal wall [1], then rapidly insert the needle through the chest wall [2].
2.11.1. Talent lifting the skin with blunt forceps.
2.11.2. SCREEN: The needle is being inserted into the chest wall. 

2.12. Under ultrasound guidance, guide the needle to the outer membrane between the innominate artery and the aortic arch [1]. Gently lift and lower the syringe to confirm the correct position [2].
2.12.1. SCREEN: The needle is being guided to the targeted membrane zone.
2.12.2. Talent performing subtle up-down movements of the syringe while checking the ultrasound screen.

2.13. Press the syringe to inject the cell suspension into the designated area [1]. Slowly withdraw the needle [2] and disinfect the puncture site using standard post-injection protocol [3].
2.13.1. SCREEN: The syringe is being pressed to inject suspension.
2.13.2. Talent withdrawing the needle.
2.13.3. Talent dabbing the site with antiseptic.

2.13.4. 

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: 77
· Please note that the video cannot include voiceover without an accompanying visual.

3. Results 
3.1. mCherry (m-Cherry) -labeled vascular stem cells remained in the aortic wall 4 weeks after injection [1] and migrated from the adventitial layer toward the media and intima of the vessel wall [2].
3.1.1. LAB MEDIA: Figure 3A. Video editor: Please emphasize the red fluorescent stem cells.
3.1.2. LAB MEDIA: Figure 3B (right zoom-in). Video editor: Zoom in on yellow arrows 

3.2. Ultrasound imaging revealed a visible reduction in ascending aorta diameter in stem cell-treated mice 4 weeks post-treatment compared to untreated controls [1].
3.2.1. LAB MEDIA: Figure 4A (top row). Video editor: Please highlight the images under “4 weeks post-treatment”

3.3. Quantitative analysis confirmed that the increase in ascending aorta diameter was significantly lower in the treated group compared to untreated mice [1].
3.3.1. LAB MEDIA: Figure 5A. Video editor: Please highlight the orange bar 
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