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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:  17
Number of Shots:  42 

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 Local Ethical Committee of UHasselt


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. Animal Preparation for Echocardiography-Guided Intramyocardial Injections 
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, shave the anesthetized rat’s chest [1] and apply depilatory cream to remove any remaining hair [2-TXT]. After complete hair removal, disinfect the surgical site by alternating an appropriate surgical scrub agent with 70 percent ethanol [3]. Then, using a sterile applicator, apply ophthalmic gel to both eyes to prevent dryness [4].
2.1.1. WIDE: Talent shaving the rat’s chest. TXT: Anesthesia: 2.5% isoflurane supplemented with O2 (Flow rate: 2 L/min)
2.1.2. Talent removing hair with depilatory cream. 
2.1.3. Talent wipes the skin with 70 percent ethanol to disinfect the surgical area. TXT: Repeat 3x
2.1.4. Talent applying ophthalmic gel to the eyes of the rat.

2.2. Transfer the rat from the heating pad onto the animal platform of the ultrasound imaging system [1]. Deliver anaesthesia through the platform’s integrated nose cone by maintaining a steady flow of 1 to 3 percent isoflurane in 1 to 1.5 liters per minute of oxygen [2]. Apply a small amount of electrode gel to attach the rat’s paws to the platform electrodes, enhancing signal quality [3]. Then, insert the rectal temperature probe to monitor body temperature continuously [4].
2.2.1. Talent moving the anesthetized rat onto the imaging platform. 
2.2.2. Talent positioning the rat under the integrated nose cone and adjusting the anesthesia flow settings.
2.2.3. Talent applying electrode gel and attaching each paw to the platform electrodes.
2.2.4. Talent gently inserting the rectal temperature probe into the rat.

2.3. Now, acquire the desired baseline or pre-injection images, including parasternal long axis and short axis views in both B-mode and M-mode, as well as four-chamber images for anatomical and functional assessment [1].
2.3.1. SCREEN: Screen display of baseline echocardiographic images including PSLAX and SAX in B-mode and M-mode, and four-chamber views.
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=20976423

3. Echocardiography-Guided Intramyocardial Injection Procedure
Demonstrator: Click here to enter name of demonstrator(s) 
3.1. To prepare the injection system, attach a 22-gauge guide needle to a 1-milliliter syringe [1]. Mount the syringe with the guide needle onto the injection clamp and secure it in place [2].
3.1.1. Talent attaching a 22-gauge needle to a 1 milliliter syringe.
3.1.2. Talent placing the syringe into the injection mount and tightening the clamp
.
3.2. Next, align the ultrasound transducer with the injection mount to ensure the guide needle is visible in the imaging field [1]. Adjust the transducer position using the transducer mount and holding clamp [2-TXT].
3.2.1. Talent aligning the ultrasound transducer with the injection mount.
3.2.2. Talent adjusting the transducer using the mount and holding clamp. TXT: Rotate the injection mount to achieve alignment if required
3.3. Without moving the rat, rotate the animal platform until the notch on the transducer points toward the rat’s right shoulder [1]. Then, confirm that the guide needle remains within the transducer’s field of motion [2-TXT]. 
3.3.1. Talent rotating the animal platform to orient the transducer notch toward the rat’s right shoulder.
3.3.2. SCREEN: Show the guide needle within the transducer imaging plane on the monitor. TXT: Use the 3D motor to realign the transducer if misaligned

3.4. To fine-tune the imaging adjust the micromanipulator screws on the animal platform rail [1]. Keep the transducer steady to maintain alignment with the needle [2-TXT].
3.4.1. Talent using the micromanipulator screws on the rail to fine-tune imaging alignment.
3.4.2. Shot of the talent with the transducer. TXT: Rotate or translate the animal platform further to optimize image clarity 

3.5. Now, using parasternal long axis B-mode and M-mode imaging, visualize the infarcted area [1]. Evaluate the extent of infarction, regional wall motion, and areas of wall thinning to determine injection feasibility [2]. Then, use a 16-segment wall motion scoring system to identify akinetic or severely hypokinetic regions, indicating the infarct core [3].
3.5.1. SCREEN: Show PSLAX B-mode and M-mode imaging displaying the infarcted region.
3.5.2. SCREEN: Highlight measurements of wall thickness and regional wall motion on the ultrasound screen.
3.5.3. SCREEN: Display the 16-segment wall motion scoring overlay with highlighted infarct core regions.

3.6. Identify the peri-infarct zone and choose a hypokinetic area next to the infarct core that has an end-diastolic wall thickness greater than 1 millimeter [1]. Ensure the selected region allows the full insertion of the 29-gauge needle bevel at a shallow angle [2].
3.6.1. SCREEN: Display side-by-side images of infarct core and adjacent hypokinetic zone with measured wall thickness.
3.6.2. SCREEN: Zoom in to show bevel-length overlay aligning with wall thickness at the selected injection site.

3.7. Next, using the rail system, advance the injection mount towards the animal platform [1]. Then, adjust the injection mount’s micromanipulator screws to fine-align the needle tip with the exact center of the transducer field [2].
3.7.1. Talent sliding the injection mount along the rail toward the rat.
3.7.2. Talent adjusting micromanipulator screws to center the needle tip in the ultrasound field.

3.8. Now, to slowly advance the guide needle and puncture the skin, turn the inject micromanipulator screw on the injection mount [1] and confirm the needle tip is visible in the ultrasound field [2-TXT]. 
3.8.1. Talent turning the inject screw to advance the guide needle toward the skin.
3.8.2. SCREEN: Display the needle tip appearing in the ultrasound image as it enters the tissue. TXT: If not visible, retract and realign the needle using the previous method

3.9. Then, activate the needle guide feature in the ultrasound software to confirm the planned trajectory of the guide needle [1]. Advance the guide needle toward the selected injection site, stopping with the bevel 1 to 2 millimeters from the left ventricular anterior wall [2].
3.9.1. SCREEN: Show the ultrasound interface with the Needle Guide feature enabled and projected trajectory overlay visible.
3.9.2. SCREEN: Display real-time advancement of the guide needle toward the LVAW, with the bevel stopping 1 to 2 millimeters from the wall.

3.10. Once the needle is in position, instruct Operator A to stabilize the guide needle at its base to maintain constant ultrasound visualization [1]. Ask Operator B to loosen the syringe clamp, carefully remove the syringe [2], and replace it with the syringe containing the injectate [3-TXT]. 
3.10.1. Talent holding the guide needle firmly in place under ultrasound guidance.
3.10.2. Talent loosening the clamp, removing the empty syringe.
3.10.3. Talent attaching the injectate-loaded syringe. TXT: Ensure to keep the guide needle stationary

3.11. Next, attach a 29-gauge by 88-millimeter needle to the syringe containing the injectate [1]. Secure the syringe onto the injection mount [2]. Manually insert the needle through the stationary guide needle, making minor adjustments with the micromanipulator screws along the x-axis, if required [3]. Continue to advance the needle manually until the bevel becomes visible in the thoracic cavity on ultrasound [4].
3.11.1. Talent attaching the 29 gauge by 88 millimeter needle to the filled syringe.
3.11.2. Talent mounting the syringe onto the injection holder with minor adjustments along the x-axis.
3.11.3. Talent beginning manual insertion through the guide needle.
3.11.4. SCREEN: Show ultrasound image with the 29 gauge needle bevel appearing inside the thoracic cavity.
3.12. Once the 29-gauge needle is visible on ultrasound, advance it into the myocardium of the left ventricular anterior wall using the micromanipulator screws for precise control [1]. Ensure the full length of the needle bevel is embedded in the myocardium [2]. Use the Freeze image function on the ultrasound device to verify correct placement if needed [3].
3.12.1. Talent turning the micromanipulator screws to guide the needle into the myocardium.
3.12.2. SCREEN: Show the bevel fully within the myocardial wall on the ultrasound screen.
3.12.3. SCREEN: Display the Freeze image function being selected and frozen image used to confirm bevel position.

3.13. Slowly inject the injectate into the myocardium [1]. Confirm a successful injection by observing a bright, dense echogenic spot at the injection site that moves with the wall motion of the left ventricular anterior wall [2-TXT].
3.13.1. Talent pressing the syringe plunger slowly to administer the injectate.
3.13.2. SCREEN: Show the echogenic spot forming and synchronizing with myocardial movement. TXT: Wait for 10 s post-injection to prevent backflow

3.14. Finally, remove the syringe and needles from the injection mount to prevent accidental needle sticks [1]. Carefully lift the rat off the animal platform and place it on a heating pad for recovery [2-TXT]. 
3.14.1. Talent unfastening the syringe from the mount and removing it with the needle.
3.14.2. Talent gently lifting the rat from the platform and placing it on a heating pad. TXT: Monitor rat’s vital signs until complete recovery

3.14.3. 

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: 179.
· Please note that the video cannot include voiceover without an accompanying visual.

4. Results 
4.1. Bioluminescence imaging revealed partial leakage of the injected stem cells due to premature needle withdrawal, indicated by diffuse luminescent signal in the thoracic cavity [1]. A successful intramyocardial injection was confirmed by a concentrated luminescent signal at the left ventricular mid-apex region [2].
4.1.1. LAB MEDIA: Figure 3. Video editor: Highlight panel 3A and show the bright, spread-out luminescent area near the left side of the chest cavity.
4.1.2. LAB MEDIA: Figure 3. Video editor: Highlight panel 3B and show the circular, bright luminescent area in the center of the chest.
4.2. Ex vivo imaging of sectioned hearts showed the strongest bioluminescent signal in the mid-apex slice [1], with weaker signals in the apex [2] and mid-ventricle sections [3].
4.2.1. LAB MEDIA: Figure 3. Video editor: Highlight panel 3C and emphasize the middle circular section labeled “mid-apex” with the most intense glow.
4.2.2. LAB MEDIA: Figure 3C. Video editor: Highlight panel 3C and emphasize the right section labeled “apex” with the dimmer glow.
4.2.3. LAB MEDIA: Figure 3C. Video editor: Highlight panel 3C and emphasize the left section labeled “mid” with the faint luminescence.
4.3. Post-mortem imaging of the heart showed a visible purple hydrogel adjacent to the infarct zone, confirming targeted delivery [1]. Fluorescence imaging of heart tissue showed that the red tracer was confined to the peri-infarct zone, confirming localized delivery [2].
4.3.1. LAB MEDIA: Figure 4A. Video editor: Highlight the region marked with white arrows.
4.3.2. LAB MEDIA: Figure 4B. Video editor: Highlight the bright red cluster in the lower-left region of the blue-stained tissue.
4.4. Sirius Red staining confirmed that the tracer was delivered to a region of intermediate wall thickness, between the infarct core and healthy myocardium [1].
4.4.1. LAB MEDIA: Figure 4C. Video editor: Highlight the red-stained fibrotic areas surrounding the open central cavity of the heart slice.
4.5. Color Doppler imaging confirmed that the needle was correctly placed inside the myocardium with no visible blood flow before injection [1]. During injection, the anterior wall remained intact with no external blood flow detected [2]. After needle withdrawal, the retained injectate was visible within the myocardium, and no hemorrhage was observed [3].
4.5.1. LAB MEDIA: Figure 5A. 
4.5.2. LAB MEDIA: Figure 5B. 
4.5.3. LAB MEDIA: Figure 5C. 
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