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Author Questionnaire 
1. We have marked your project as author-provided footage, meaning you film the video yourself and provide JoVE with the footage to edit. JoVE will not send the videographer. Please confirm that this is correct. 
☐ Correct 
☐ Incorrect 

 2. 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 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.

3. 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.

[bookmark: Text5]4. Proposed filming date: To help JoVE process and publish your video in a timely manner, please indicate the proposed date that your group will film here: MM/DD/YYYY
Authors: Since we have protocol footage, this question is applicable for filming interview statements

 
When you are ready to submit your video files, please contact our Content Manager, Utkarsh Khare. 
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:  25

Introduction 

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.




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 you/your videographer will capture. 

2. Placing Zebrafish Larvae on the Agarose Gel Plate and Setting up the Microinjection Robot
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, moisten the agarose gel plate using E3 solution [1]. Hold the plate at an angle to allow any excess E3 solution to pool and collect [2].
2.1.1. LAB MEDIA: PlacingLarvae.MOV: 00:06-00:13
2.1.2. LAB MEDIA: PlacingLarvae.MOV: 00:22-00:39

2.2. Carefully place 10 to 20 anesthetized larvae onto the moistened plate and allow the excess water to drain away naturally [1]. Then, arrange the larvae so that they are evenly spaced and not touching each other, keeping a minimum distance of 10 millimeters from the plate’s edge [2].
2.2.1. LAB MEDIA: PlacingLarvae.MOV: 01:04-01:18
2.2.2. LAB MEDIA: PlacingLarvae.MOV: 01:19-01:23

2.3. Now, use a pipette or absorbent paper to remove any excess liquid from the plate while making sure the larvae remain moist [1].
2.3.1. LAB MEDIA: PlacingLarvae.MOV: 01:24-01:38
2.4. Next, tap on the Injection Settings menu on the interface [1]. Choose the correct developmental stage of zebrafish larvae suitable for injection [2] and select the desired injection site from the available options [3].
2.4.1. LAB MEDIA: Robot Setup.MOV: 02:43-02:49
2.4.2. LAB MEDIA: Robot Setup.MOV: 02:52-02:57
2.4.3. LAB MEDIA: Robot Setup.MOV: 02:58-03:05

2.5. Then, select the injection location on the schematic diagram of the zebrafish larva. Adjust the position of the larval diagram, needle tip, and needle orientation to align with the selected injection site [1].
2.5.1. LAB MEDIA: Robot Setup.MOV: 03:06-03:23

2.6. Select the injection macro offering options for automatic and manual modes as preferred [1].
2.6.1. LAB MEDIA: Robot Setup.MOV: 03:29-03:33

2.7. Now, grasp the needle holder firmly and rotate the metal part counterclockwise to detach it from the robot [1]. Insert the blunt end of a filled needle into the frustoconical end of the needle holder [2].
2.7.1. LAB MEDIA: Robot Setup.MOV: 04:48-04:55
2.7.2. LAB MEDIA: Robot Setup.MOV: 05:02-05:10

2.8. Tap on Move stage to mount needle displayed on the screen to begin mounting the needle. Once the stage relocates, use the ruler displayed on the screen to measure the exposed length of the needle, ensuring it is approximately 22 millimeters [1].
2.8.1. LAB MEDIA: Robot Setup.MOV: 06:14-06:30

2.9. Then, grasp the needle holder with the filled needle and twist the metal part clockwise to securely tighten the connection [1-TXT].  
2.9.1. LAB MEDIA: Robot Setup.MOV: 05:12-5:24 TXT: Press OK and proceed

2.10. On the pop-up screen, position the needle at the center of the circle and adjust the two screws on the machine [1]. When properly centered, tap the green checkmark to confirm [2].
2.10.1. LAB MEDIA: Robot Setup.MOV:  08:19-08:21, 08:59-09:10
2.10.2. LAB MEDIA: Robot Setup.MOV: 09:57-10:00
2.11. On the next pop-up screen, adjust the focus on the needle tip by turning the screw located at the back of the robot head. When the tip is in focus, tap the green checkmark [1]. The robot will then automatically calibrate the needle height and rotate the needle while displaying injection positions as red points with each rotation [2].
2.11.1. LAB MEDIA: Robot Setup.MOV:  10:18-10:35
2.11.2. LAB MEDIA: Robot Setup.MOV: 11:18-11:53

2.12. When calibration is complete, tap Got it followed by Continue to droplet calibration located at the bottom right of the screen [1].
2.12.1. LAB MEDIA: Robot Setup.MOV: 11:54-11:58

2.13. In the injection interface, click on the Start button to initiate the injection process. The robot stage will begin moving as the system scans the agarose plate to locate a larva. Once a larva is identified, the needle will automatically move to the selected injection site and adjust its direction to the preset angle [1].
2.13.1. LAB MEDIA: Injections.MOV: 01:30-01:47

2.14. If automatic mode is selected, allow the robot to perform injections seamlessly at the designated site. After each injection, the robot will continue scanning the plate to locate the next larva and proceed with injections [1].
2.14.1. LAB MEDIA: Injections.MOV: 01:01-01:10.

2.15. Once all larvae have been injected, click the Stop button to close the injection interface. The needle will automatically be positioned in the oil well [1]. Then, carefully lift and remove the plate containing the injected larvae [2].
2.15.1. LAB MEDIA: Injections.MOV: 05:14-05:18
2.15.2. LAB MEDIA: Injections.MOV: 05:19-05:27

2.16. To transfer the injected larvae, tilt the plate over a Petri dish and use a pipette or squeeze bottle to gently flush them out with a controlled stream of water [1]. Start from the top of the plate and move downward to flush the larvae effectively [2].
2.16.1. LAB MEDIA: Injections.MOV: 05:33-05:39
2.16.2. LAB MEDIA: Injections.MOV: 05:40-05:50

Results
Please review this section to make sure that it accurately reflects your findings.
· You/Your videographer does not have to record this section. 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: 105.
· Please note that the video cannot include voiceover without an accompanying visual.

3. Results 

3.1. Automated injections into the duct of Cuvier resulted in successful delivery when the injected material was clearly distributed throughout the circulatory system [1]. However, failed injections resulted in accumulation in the perivitelline space [2] or only a small number of beads were visible [3].
3.1.1. LAB MEDIA: Figure 2. Video editor: Highlight the top zebrafish image labeled “Good injection” where the green beads are spread across the body, especially toward the tail.
3.1.2. LAB MEDIA: Figure 2. Video editor: Highlight the middle zebrafish image labeled “Beads in PVS” where a large cluster of green beads is visible near the center of the body, without tail distribution.
3.1.3. LAB MEDIA: Figure 2. Video editor: Highlight the bottom zebrafish image labeled “Few beads” where only a small patch of green beads is visible near the yolk area.
3.2. Injections targeting the perivitelline space were considered successful when fluorescent cancer cells remained localized at the injection site [1], but were unsuccessful if cells entered circulation [2], were deposited in the yolk [3], or if very few cells were present [4].
3.2.1. LAB MEDIA: Figure 3. Video editor: Highlight the top zebrafish image labeled “Good injection” where the green cells are concentrated near the yolk sac area.
3.2.2. LAB MEDIA: Figure 3. Video editor: Highlight the second zebrafish image labeled “Cells in circulation” and emphasize the green fluorescent cells scattered near the middle of the fish body.
3.2.3. LAB MEDIA: Figure 3. Video editor: Highlight the third zebrafish image labeled “Cells in yolk” showing bright green fluorescence confined within the yolk sac area.
3.2.4. LAB MEDIA: Figure 3. Video editor: Highlight the bottom zebrafish image labeled “Few cells” where only a faint spot of green fluorescence is visible.
3.3. Successful hindbrain ventricle injections resulted in microsphere deposition localized to the correct injection site [1], while errors led to unintended accumulation in the midbrain or forebrain regions [2].
3.3.1. LAB MEDIA: Figure 4. Video editor: Highlight the top zebrafish image labeled “Good injection” showing green beads near the hindbrain area behind the eye.
3.3.2. LAB MEDIA: Figure 4. Video editor: Highlight the bottom zebrafish image labeled “Beads in midbrain and forebrain” where green beads are clearly visible in the front regions of the head.
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