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Author Questionnaire 
1. Microscopy: Does your protocol demonstrate the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or similar?  N  

2. Software: Does the part of your protocol being filmed demonstrate software usage?  N

3. Interview statements: Considering the Covid-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☐ 	Interviewees wear masks until the videographer steps away (≥6 ft/2 m) and begins filming. The interviewee then removes the mask for line delivery only. When the shot is acquired, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements outside of the filming date. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 

☐ 	Author interview statement opt out (interview statements removed completely from paper). 

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.
 

· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

Protocol Length
Number of Shots: 36

 

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which will be incorporated into the script. Authors will memorize the statements and then deliver them on camera.
· Enter the full name of the author who will deliver the statement on camera.
· Each author should deliver no more than two statements.
· Fill out both required statements. One optional statement may also be selected.
· Please 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: Why is your protocol significant? OR What key questions can this method help 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.[1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera	

REQUIRED: What is the main advantage of this technique?

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.[1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. 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.[1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?

1.4. 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.[1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?

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.[1].

1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: Why is visual demonstration of this method critical?

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.[1].

1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Is each interview statement 30 words or fewer? ☐ Yes
Has any author been assigned more than two statements? ☐ No

Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.7. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.[1][2].

1.7.1. INTERVIEW: Author saying the above
1.7.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera

1.8. 

Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.
2. Embryo Preparation
2.1. [bookmark: _Hlk56801592]To prepare a 5-day-old embryo, place a 5-day-incubated, fertilized egg into a pre-warmed egg holder with the egg in the same orientation as within the incubator [1] and use the pointy back end of a tweezer tip to make a small indentation on the very top of the egg [2].
2.1.1. WIDE: Talent placing egg into incubator
2.1.2. [bookmark: _Hlk57971237]Talent making indentation 
2.2. Use the tweezers to make a second indentation on the side of the egg about 2/3 down the length of the egg [1-TXT] and use a pair of larger tweezers to remove a small piece of eggshell from the idented area at the top of the egg, taking care that the air sac makes contact with the ambient air without penetrating the shell too deeply [2].
2.2.1. Indentation being made TEXT: Caution: Tape any accidental holes and do not make additional indentations
2.2.2. [bookmark: _Hlk56801601]Eggshell being removed
2.3. Using a 5-milliliter syringe equipped with a 19-gauge needle, penetrate the shell through the second indentation with the needle pointing downward [1] and withdraw approximately 2 milliliters of albumen [2].

2.3.1. Shell being penetrated
2.3.2. Albumen being withdrawn
2.4. When all of the albumen has been collected, use tape to seal the puncture [1-TXT] and dispense the albumen into a weigh boat [2].
2.4.1. Tape being placed TEXT: Remove leaking albumen before applying tape as necessary
2.4.2. [bookmark: _Hlk56801609]Talent adding albumen to weight boat
2.5. Use the large tweezers to enlarge the small opening on the top of the egg until the embryo and CAM are fully visible, without removing the shell below the CAM or penetrating the inner membrane [1-TXT].	Comment by Bridget Colvin: Authors: Do you want our voiceover talent to say “C-A-M” or “cam” or “chorioallantoic membrane”?
2.5.1. [bookmark: _Hlk56801614]Shell being removed, then shot of embryo and CAM 
2.6. When a sufficient opening has been created, turn the egg 180 degrees within the holder such that the opening at the top of the egg is now facing toward the bottom of the holder [1].
2.6.1. Egg being turned/placed with opening facing toward bottom of holder
2.7. After 1-2 minutes, the embryo will float up, becoming invisible from the bottom [1]. When the entire embryo and CAM have disappeared from view and only the yolk is visible, remove the tape from the side opening [2]. The inside of the egg should bulge out of the opening [3-TXT].
2.7.1. Embryo floating up/becoming invisible
2.7.2. Shot of yolk only, then tape being removed
2.7.3. [bookmark: _Hlk56801619]Shot of egg bulging out of opening TEXT: Puncture opening to release vacuum as necessary
2.8. [bookmark: _Hlk57971957]While holding the bottom of the egg close to the weight boat in the metal weigh boat holder [1], use the sharp points of the small tweezer to gently but quickly make a horizontal scratch in the membrane over the entire width of the opening and gently drop the egg contents into the weigh boat [2-TXT].
2.8.1. Egg being held close to weigh boat
2.8.2. [bookmark: _Hlk57973767][bookmark: _Hlk56801624]Scratch being made/contents being dropped into weight boat TEXT: Puncture side opening to release contents as necessary
2.9. Check whether the heartbeat is still present to confirm that the embryo is still alive, the CAM vessels are intact, and there is no blood or yolk leakage [1-TXT].
2.9.1. Shot of heartbeat/intact CAM/lack of leakage TEXT: Discard damaged embryos
2.10. Place the viable embryo at 37 degrees Celsius [1] with regular administration of 30-microliters drops of 37-degree Celsius PBS to the embryo and CAM [2].
2.10.1. Talent placing embryo at 37 °C
2.10.2. Talent adding PBS to egg 
2.11. To harvest a 6-7-day-old embryo and CAM, prepare the egg as demonstrated for a 5-day-old embryo [1] and use a new 5-milliliter syringe equipped with a 19-gauge needle to penetrate the shell through the second indentation with the needle pointing downward to withdraw 5-6 milliliters of albumen in a single penetration [2].
2.11.1. Talent making indentation into egg shell
2.11.2. Shell being penetrated/egg white being withdrawn
2.12. When the albumen has been collected, insert the needle of a 10-milliliter syringe containing approximately 1 milliliter of 37-degree Celsius PBS more than the withdrawn volume into the side of the shell with the needle pointing downward to replace the harvested albumen [1].
2.12.1. Needle being inserted/PBS being delivered
2.13. Then quickly re-seal the gap with a piece of tap [1] and finish processing the egg as demonstrated [2].
2.13.1. Tape being placed
2.13.2. [bookmark: _Hlk56801639]Talent placing egg into egg holder
2.14. To harvest the embryo and CAM from an 8-day-old fertilized egg, holding the egg horizontally and using the back end of a pair of large tweezers, make a small indentation about 1/2 way down the length of the egg [1] and continue making small indentations in a ring pattern 360 degrees around the eggshell space approximately 10 millimeters apart [2].
2.14.1. Talent holding egg horizontally, then indentation being made
2.14.2. Indentation(s) being made, with at least some already placed indentations visible in frame
2.15. When all of the indentations have been created, use the pointy end of the tweezers to crack the shell between two of the indentations [1] and completely submerge the egg in 37-degree Celsius PBS for 5 minutes [2].
2.15.1. Shell being cracked
2.15.2. Egg being submerged
2.16. At the end of the incubation, move the egg over a weigh boat in the PBS [1] and place both thumbs into the large hole to gently open the egg, which should crack along the small indentations [2].
2.16.1. Talent placing egg over weigh boat
2.16.2. [bookmark: _Hlk56801645]Egg being cracked
2.17. [bookmark: _Hlk58244426][bookmark: _Hlk57973835]When the crack has formed all the way around the eggshell, gently pull the two sides of the eggshell apart while gently moving the pieces back and forth until the egg contents are separated from the shell [1] and drop the contents into the weigh boat [2-TXT].
2.17.1. Pieces being separated/wiggled
2.17.2. [bookmark: _Hlk56801650]Contents being dropped into weigh boat TEXT: Use tweezers to remove albumen from shell as necessary
2.18. Slowly raise the Petri dish containing the weigh boat and egg contents from the PBS, slightly tilting the weigh boat to remove any excess PBS [1].
2.18.1. Dish being raised/PBS being removed
2.19. [bookmark: _Hlk58244450]Then place the weigh boat into a metal weighing boat holder [1].
2.19.1. Talent placing weigh boat into holder
3. CAM Vessel Injection Preparation
3.1. [bookmark: _Hlk49785888][bookmark: _Hlk56801657]To prepare an embryo and CAM sample for vessel injection, place a holder with an acoustic membrane with agarose onto the bottom of a 1-liter Petri dish containing approximately 500 milliliters of 37-degree Celsius PBS with the agarose layer facing up [1-TXT] and use small scissors to quickly cut into the Vitellus membrane in 6-7 cuts around the entire CAM while rotating the weigh boat for better precision and speed [2].
3.1.1. WIDE: Talent placing holder into dish TEXT: See text for holder preparation details
3.1.2. Membrane being cut
3.2. [bookmark: _Hlk58245548]Use a tablespoon to scoop up the cut-out membrane containing the embryo and CAM [1] and slowly raise the spoon to allow visual inspection of whether the cut-out membrane containing the embryo and CAM are still attached to the remainder of the yolk sack membrane [2-TXT]. 
3.2.1. Membrane being scooped
3.2.2. Spoon being raised/embryo and CAM being visualized TEXT: Use scissors to detach yolk sac membrane as necessary
3.3. Slightly tilt the spoon to get rid of as much yolk as possible without drying out the tissue [1] and submerge the cut-out membrane in the PBS in the 1-liter Petri dish [2].
3.3.1. Spoon being tilted/yolk being discarded
3.3.2. Membrane being submerged in PBS
3.4. Using small tweezers, grab and gently swirl one edge of the membrane to remove any yolk that is still attached [1] before moving the membrane over the holder with the acoustic membrane [2].
3.4.1. Membrane being grasped/swirled
3.4.2. Membrane being moved over holder
3.5. Use an insect specimen pin to secure the membrane to opposite corners of the holder, taking care to avoid piercing the CAM vessels [1]. 
3.5.1. [bookmark: _Hlk57973968]Pin(s) being placed
3.6. When both corners have been secured, lift and slightly tilt the holder to discard most of the PBS [1] and use the small tweezers to stretch and evenly distribute the membrane over the holder to allow the rest of the membrane to be pinned flat to the holder [2].
3.6.1. Holder being lifted/PBS being discarded
3.6.2. Membrane being stretched/pinned
3.7. When the embryo has been secured, place the holder into a microscopy setup at 37 degrees Celsius [1] and place a coverslip or acoustically and optically transparent membrane over the region of interest on the sample to allow optical visualization of the vessels for their injection [2].	Comment by Bridget Colvin: Authors: Which material will you place over the sample in the video? We can reference both in the manuscript but show only one in the video.
3.7.1. Talent placing holder onto setup
3.7.2. Tissue being covered


Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the questions below. Please do not include steps that will be screen-captured and do not list entire sections.

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
Click here to list 1 or 2 individual steps, using the step numbers from the protocol section of the video script.



Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 194. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 
· Notes in blue italics are for JoVE’s video editor.

4. Results: Representative In Vivo Contrast-Enhanced Ultrasound Imaging and Microbubble-Mediated Drug Delivery 

4.1. In this representative analysis, 5- [1] … 6- [2] … 7- [3] … and 8-day-old embryos and CAMs were removed as demonstrated [4].

4.1.1. LAB MEDIA: Figure 6 Video Editor: please emphasize Figure 6A
4.1.2. LAB MEDIA: Figure 6 Video Editor: please emphasize Figure 6B
4.1.3. LAB MEDIA: Figure 6 Video Editor: please emphasize Figure 6C
4.1.4. LAB MEDIA: Figure 6 Video Editor: please emphasize Figure 6D

4.2. No bleeding or damage to the embryos or CAMs can be observed, indicating that these methods can be used to safely harvest the egg content without harming the embryo or the CAM vessels [1].

4.2.1. LAB MEDIA: Figure 6

4.3. [bookmark: _Hlk49508730]Multiple complications can occur during the extraction, so it is important to follow the protocol carefully and to discard any damaged tissue samples [1]. 

4.3.1. LAB MEDIA: Figure 7 Video Editor: please sequentially emphasize Figures 7A-7F 

4.4. As demonstrated, the embryo can be injected with, for example, ultrasound contrast agents such as microbubbles [1].

4.4.1. LAB MEDIA: Figure 3C Video Editor: please emphasize glass capillary needle

4.5. Upon delivery, the microbubbles can be observed circulating within the lumen of the injected blood vessel [1] and circulating within the peripheral blood for several hours [2].

4.5.1. LAB MEDIA: Figure 8 Video Editor: please emphasize black arrows/bubbles indicated by black arrows
4.5.2. LAB MEDIA: Supplemental Video 1

4.6. Before microbubble injection [1], contrast can already be observed inside the embryonic heart by B-Mode [2] but not high frequency ultrasound subharmonic imaging [3]. The addition of microbubbles increases the contrast and visibility of the embryo in both types of images [3].

4.6.1. LAB MEDIA: Figure 9A
4.6.2. LAB MEDIA: Figure 9A Video Editor: please emphasize Figure I
4.6.3. LAB MEDIA: Figure 9A Video Editor: please emphasize Figure II
4.6.4. LAB MEDIA: Figure 9A Video Editor: please emphasize Figures III and IV

4.7. High frequency 3D subharmonic images can also be obtained after contrast agent delivery to visualize vessel networks within the embryo and CAM [1].

4.7.1. LAB MEDIA: Figure 9B Video Editor: please emphasize right image

4.8. The chicken embryo and CAM vessels can also be used to investigate ultrasound-mediated drug delivery [1].

4.8.1. LAB MEDIA: Figure 10 Video Editor: please emphasize red signal in Figure 10D






Conclusion
5. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Please answer one or two of the statements.
· Each statement is limited to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will give each statement. 
What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
5.1. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Enter step numbers referred to.) 
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
5.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].

5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
5.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].

5.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
Is each interview statement 30 words or fewer? ☐ Yes
Thank you for addressing our questions. We will incorporate your answers and suggestions and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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