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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.

4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Enter Yes or No.

If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position

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: 22
Number of Shots:  43

Interviews
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.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims 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 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
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 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
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 20 or fewer words.
CONCLUSION:
What does this protocol allow researchers to study or measure?
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 20 or fewer words.

Describe the most important consideration or challenge when performing this protocol.
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 20 or fewer words.

Are there any additional methods or analyses that can be performed following this procedure?
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 20 or fewer words.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
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 20 or fewer words.


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

Ethics Title Card
This research has been approved by the Northeastern University Institutional Animal Care and Use Committee.


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. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2.  Mouse Preparation and Imaging Setup	Comment by Vipasha Sharma: Author: I have retained the remounting and Image-seq setup from the preceding unhighlighted section to provide context before the highlighted ablation procedure. Please confirm whether this setup can be filmed 
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 with, obtain acute myeloid leukemia or AML (A-M-L) cell suspension [1] and inject 200 microliter of AML cell suspension containing 3 × 106 viable cells in the mouse by retro-orbital injection using a sterile 29-G needle [2].
2.1.1. WIDE: Talent placing the cel suspension on the workbench
2.1.2. Talent administering 200 microliters of the AML cell suspension containing 3 × 10⁶ viable cells by retro-orbital injection using a sterile 29-gauge needle.

2.2. One to two weeks after AML-cell transplantation, administer 20 microliters of anti-CD45 (C-D-forty-five)-AF594 (A-F-five-ninety-five) antibody in 100 microliters of PBS to the anesthetized mouse by retro-orbital injection at least 3 hours before imaging [1-TXT].
2.2.1. Talent administering the anti-CD45-AF594 antibody by retro-orbital injection.
TXT: Anesthesia regimen: 3%-4% isoflurane.
2.3. Place the mouse on a heated surface to maintain body temperature [1]. Remove the scalp hair from the incision site [2]. Disinfect the incision site [3] and make a midline scalp incision to expose the calvarial surface [4].
2.3.1. Talent placing the mouse on a heated surface.
2.3.2. Talent removing the scalp hair from the incision site.
2.3.3. Talent disinfecting the incision site.
2.3.4. Talent making a midline scalp incision to expose the calvarial surface.

2.4. Gently remove the connective tissue without damaging the bone [1], and keep the exposed skull hydrated with sterile phosphate-buffered saline [2]. 
2.4.1. Talent gently removing the connective tissue without damaging the bone.
2.4.2. Talent applying sterile phosphate-buffered saline to keep the exposed skull hydrated.

2.5. Mount the mouse under the microscope, maintain PBS over the exposed calvarium, and configure the detector channels for AML-EGFP-positive cells, CD45 -positive cells, and SHG signal [1].	Comment by Vipasha Sharma: How will this be pronounced?
2.5.1. Talent positioning the mouse under the microscope and applying PBS to the exposed skull.

2.6. Acquire a calvarial bone marrow scan and identify candidate high- and low-AML-burden regions based on AML-EGFP distribution [1]. Acquire a z-stack and record the stage coordinates of each selected region [2].
2.6.1. SCREEN: Calvarial bone marrow being scanned to identify high- and low-AML-burden regions.
2.6.2. SCREEN: Z-stack and stage coordinates being saved.
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=22446218 
2.7. Place the anesthetized mouse in the supine position and expose the heart [1]. Make an incision in the right atrium and insert the perfusion needle into the left ventricle [1]. Slowly perfuse 10 milliliters of 5 millimolar EDTA-PBS followed by 10 milliliters of PBS [2]
2.7.1. Talent positioning the deeply anesthetized mouse for transcardial perfusion and exposing the heart.
2.7.2. CU: Talent positioning the perfusion needle in the heart.
2.7.3. Talent performing transcardial perfusion with EDTA/PBS followed by PBS.

2.8. Transfer the perfused mouse to the custom imaging holder, return it to the microscope stage, and relocate the selected ROIs using the recorded coordinates and anatomical landmarks [1]. Arrange the Image-seq components to allow unobstructed access to the imaging region [2].
2.8.1. Talent remounting the perfused mouse in the Image-seq microscope setup.
2.8.2. Talent arranging the objective, micromanipulator, micropipette holder, flushing line, and aspiration line.

3.  Plasma-Mediated Calvarial Bone Thinning
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. To begin, position the perfused mouse in the Image-sequence setup and arrange the objective, micromanipulator, micropipette holder, flushing line, and aspiration line to provide unobstructed access to the target region [1]. Activate the CRONUS-3P laser and set the signal output wavelength to 775 nanometers [2]. Perform ablation through a 25×/1.0 numerical aperture water-immersion objective at zoom 1, using approximately 60 milliwatts average power at the sample plane and a laser repetition rate of 500 kilohertz [3].	Comment by Vipasha Sharma: Author: If Section 2 cannot be filmed, this step will serve as the beginning of the filmed protocol. Please confirm whether this setup accurately represents the starting condition for the ablation procedure. 	Comment by Vipasha Sharma: Author: Could you please confirm the pronunciation of CRONUS-3P? 
3.1.1. WIDE: Talent positioning the perfused mouse in the Image-seq setup, with the imaging and micropipette components arranged around the target region.
3.1.2. Talent activating the CRONUS-3P laser and setting the signal output wavelength to 775 nanometers.	Comment by Vipasha Sharma: Author: Could you please confirm whether activation of the CRONUS-3P laser and wavelength selection are performed through software or manually? 
3.1.3. CU: Shot of the 25×/1.0 numerical aperture water-immersion objective positioned for ablation using the specified laser settings.
3.2. In the acquisition software, set a 440-by-440-micrometer scan field at 512-by-512 pixels [1]. Set bidirectional linear scanning to 600 hertz, the pixel dwell time to 800 nanoseconds, and frame averaging to 6, giving a frame rate of approximately 0.37 frames per second [2].
3.2.1. SCREEN: A 440-micrometer × 440-micrometer scan field at 512 × 512 pixels being set in the acquisition software.
3.2.2. SCREEN: Bidirectional linear scanning being set to 600 hertz, pixel dwell time to 800 nanoseconds, and frame averaging to 6.

3.3. Position the selected region of interest along the upper edge of the planned bone-thinning field [1]. Position the ablation focal plane at the bone surface and perform sequential ablation passes [2]. As the bone is progressively removed, advance the focal plane in 0.5-micrometer increments to follow the receding bone surface until the residual calvarial bone thickness is approximately 20 micrometers [3].
3.3.1. SCREEN: The selected region of interest being positioned along the upper edge of the planned bone-thinning field.
3.3.2. SCREEN: The ablation focal plane being positioned at the bone surface and sequential ablation passes being performed.
3.3.3. SCREEN: The focal plane being advanced in 0.5-micrometer increments as the bone is thinned to approximately 20 micrometers.
3.4. Keep the skull surface hydrated throughout ablation and pause between passes as needed to minimize bubble formation [1]. Periodically acquire second-harmonic generation images to monitor the remaining bone thickness and uniformity of the thinned region [2].
3.4.1. CU: Talent applying sterile PBS to keep the exposed skull hydrated during ablation
3.4.2. SCREEN: Second-harmonic generation images being acquired to assess the remaining bone thickness and uniformity.
4. Localized Bone Opening and Verification
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Within the thinned region, set an approximately 60-by-60-micrometer ablation region of interest adjacent to, rather than directly above, the target collection region of interest to minimize damage to the target cells [1]. Continue sequential ablation through this region to create an opening for micropipette entry while controlling the ablation depth to avoid excessive penetration into the marrow [2].
4.1.1. SCREEN: An approximately 60-micrometer × 60-micrometer ablation region of interest being positioned adjacent to the target collection region.
4.1.2. SCREEN: Sequential ablation being performed to create the micropipette-entry opening.

4.2. Re-image the ablated region using second-harmonic generation and fluorescence imaging [1]. Confirm complete bone perforation by the loss of second-harmonic generation signal within the opening and verify that an unobstructed path for micropipette entry is present while the surrounding bone architecture and fluorescence signals remain preserved [2].
4.2.1. SCREEN: The ablated region being re-imaged using second-harmonic generation and fluorescence imaging.
4.2.2. SCREEN: Loss of second-harmonic generation signal within the opening and preservation of the surrounding bone and fluorescence signals being confirmed.

5. Image-Guided Micropipette Insertion and Localized Marrow Aspiration
Demonstrator: Click here to enter name of demonstrator(s) 
5.1. Rotate the fluorescently labeled micropipette back into the imaging field and visualize its tip [1]. Use the Qtracker 655 signal to align the micropipette tip with the bone opening [2].
5.1.1. Talent rotating the fluorescently labeled micropipette into the imaging field.
5.1.2. SCREEN: The Qtracker 655-labeled micropipette tip being aligned with the bone opening.

5.2. Slowly advance the micropipette through the bone opening and position the tip within the marrow cavity adjacent to the selected region of interest [1]. Continuously monitor the micropipette position using fluorescence imaging during insertion [2].
5.2.1. Talent advancing the micropipette through the bone opening using the micromanipulator.
5.2.2. SCREEN: The fluorescent micropipette tip being monitored as it is positioned within the marrow cavity adjacent to the selected region of interest.
5.3. Apply gentle aspiration while continuously monitoring the selected region of interest and the aspirated material within the micropipette [1]. Continue aspiration until a clear reduction in CD45 (C-D-forty-five)-positive and AML (A-M-L)-EGFP (E-G-F-P)-positive fluorescence is observed relative to the pre-aspiration image [2]. Stop before the recovered sample passes into the connecting tubing [3].
5.3.1. Talent applying gentle aspiration while keeping the recovered material within the micropipette before it reaches the connecting tubing.
5.3.2. SCREEN: The selected region of interest being monitored for a reduction in CD45-positive and/or AML-EGFP-positive fluorescence during aspiration.
5.3.3. Talent stopping aspiration while the recovered sample remains within the micropipette.”

5.4. If reliable visualization is lost during insertion or aspiration, stop the procedure [1]. Restore imaging by adjusting the focal plane, detector settings, irrigation, or stage position, or replace the micropipette if needed [2]. Resume the procedure only after the micropipette and target region of interest can be reliably visualized [3].	Comment by Vipasha Sharma: Author: Will these conditions occur during the filming? Will this be performed?
5.4.1. Shot of micropipette insertion or aspiration being paused when visualization is lost.
5.4.2. SCREEN: Imaging being restored by adjusting the focal plane, detector settings, irrigation, or stage position. 
5.4.3. SCREEN: The micropipette and target region of interest being clearly visualized before the procedure resumes.

5.5. Equalize the micropipette pressure and carefully withdraw the tip from the marrow cavity [1]. 
5.5.1. CU: Talent equalizing the micropipette pressure and carefully withdrawing the tip from the marrow cavity.

5.6. Following aspiration, compare the pre- and post-aspiration images to confirm localized cell removal [1].
5.6.1. SCREEN: Pre- and post-aspiration images being compared for reduction in CD45-positive signal within the region of interest.

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: 39
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results 

6.1. Plasma-mediated laser ablation progressively thinned the calvarial bone [1] and created a localized opening adjacent to the target region of interest [2].
6.1.1. LAB MEDIA: Figure 4B-C. Video editor: Please highlight the large bright-blue block in the figure 4B then highlight the darker rectangular area on the upper surface of the blue block in Figure 4C.
6.1.2. LAB MEDIA: Figure 4D. Video editor:  Please highlight the dark circular/square opening near the center of the upper surface.
6.2. Successful aspiration resulted in loss of the CD45-positive signal from the region of interest [1].
6.2.1. LAB MEDIA: Figure 4G, H. Video editor: Please highlight the red-blue colour in the  white-boxed area before aspiration in merge panel in Figure 4G, then show the red-blue color in the white-boxed area after aspiration in Figure 4H.
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