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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? Yes  
If Yes, can you record movies/images using your own microscope camera?
Yes  
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.

M651 (Leica IC80 HD camera)

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage? 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://www.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?   Yes
If Yes, how far apart are the locations? Two different floors of the same building, one an office/meeting room area, the other the animal facility

To ensure that your script can be filmed in one day, the Protocol section is restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  21
Number of Shots:  45 

Introduction
1. Introductory Interview Statements

Videographer: Obtain headshots for all authors. 

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· 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. Siiri Iismaa: Our protocol is the first documented method for anesthesia and endotracheal intubation of preadolescent pups for cardiothoracic surgery.

REQUIRED: What is the main advantage of this technique?
1.2. Siiri Iismaa: We have developed anesthetic regimens, specialized equipment and specific handling practices that allow endotracheal intubation of 10-day-old C57BL/6J mouse pups for cardiothoracic surgery, while minimizing animal mortality.

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.

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. Amy Nicks: Our anesthesia and intubation protocol will allow models requiring cardiothoracic surgery to be established in preadolescent mice, allowing, for example, studies on the lungs, esophagus, and heart during this period.

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. Amy Nicks: We anticipate that an operator experienced in adult intubations can achieve proficiency in preadolescent intubation after practicing on 10 litters of seven to eight pups.


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.

1.6. Robert Graham: Demonstrating the procedure will be Dr Jianxin Wu, a Senior Staff Scientist from my laboratory. Include additional demonstrators as needed.  
1.6.1. INTERVIEW: Author saying the above. 
1.6.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card
1.7. Procedures involving animal subjects have been approved by the Garvan/St Vincent's Hospital Animal Ethics Committee in accordance with the Australian Code of Practice for the Care and Use of Animals for Scientific Purposes and the ARRIVE guidelines.

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

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. Preparation of Instruments and Intubation of 10-day-old Mice
2.1. On the day of the experiment, set up specialized equipment for intubation of 10-day-old pups [1] as described in the manuscript [2]. For the surgery, use a cannula consisting of a 19-millimeter-long plastic tubing attached to a 21-millimeter plastic female Luer lock adaptor [3].
2.1.1. WIDE: Established shot of talent working with/setting the specialized equipment.
2.1.2. Shot of the set equipment.
2.1.3. Talent attaching cannula to the plastic female luer lock adaptor.

2.2. Stiffen the cannula's tubing by inserting a piece of copper wire via the Luer lock adaptor. Use a cannula with a total volume of 130 microliters for a mouse with a tidal volume of 8 milliliters per gram [1].
2.2.1. Talent inserting a piece of copper wire via the Luer lock adaptor and stiffening the cannula's tubing.

2.3. Before intubation of the anesthetized pup, check the depth of anesthesia by the paw pinch reflex. The paw pinch reflex must be present but markedly reduced from that of a conscious animal [1].
2.3.1. Talent checking depth of anesthesia by the paw pinch reflex. The animal showing minimal/reduced reflex.

2.4. After securing the anesthetized pup supine to an intubation platform [1-TXT], hold the pup's tongue with small forceps [2] and use a laryngoscope fashioned out of a piece of copper wire and a flexible fiber-optic light to expose the glottis and vocal cords [3].
2.4.1. Talent securing the anesthetized pup supine to an intubation platform. TXT: Anesthesia: Ketamine/xylazine/atropine, 10 mL/ g body weight, ip
2.4.2. Talent holding tongue of the pup with small forceps.
2.4.3. Talent using laryngoscope and fiber-optic light to expose the glottis and vocal cords of the pup. Glottis and vocal cords are visible

2.5. Tilt the stiffened cannula so that the Luer lock end is slightly lower than the tip [1], and as soon as the vocal cords separate, insert the cannula and advance it until the Luer lock adaptor is just outside the mouth [2]. Then, immediately remove the wire i [3].
2.5.1. Talent tilting the stiffened cannula. The end of the luer lock is lower than the tip.
2.5.2. Talent inserting the cannula till the Luer lock adaptor is outside the mouth.
2.5.3. Talent removing the wire.

2.6. Assess the depth of anesthesia after the intubation by the ability of the animal to breathe spontaneously [1]. Later, confirm successful tracheal intubation of spontaneously breathing pup by briefly blocking the intubation catheter to check that this prevents chest movement [2].
2.6.1. The breathing chest movement of the pup after intubation. 
2.6.2. Talent blocking the intubation catheter to check the chest movement.

2.7. Transfer the intubated pup to a warming pad set at 37 degrees Celsius [1] and connect the endotracheal cannula to a ventilator delivering 100% oxygen at a flow rate of 1 liter per minute [2-TXT]. The procedure should take less than 15 seconds to minimize re-breathing [3].
2.7.1. Talent transferring the pup to a warming pad.
2.7.2. Talent connecting endotracheal cannula to a ventilator. TXT: Refer to text for details
2.7.3. The intubated pup on the warming pad.

3. Myocardial Infarction Surgery of 10-day-old Mice
3.1. After inducing a surgical plane of anesthesia for the surgery, confirm tracheal intubation by checking that the frequency of chest wall movement equals that of the ventilator [1].
3.1.1. SCOPE: Talent checking the frequency of chest wall movement.
20220706PupSurgery: 00:14 – 00:18
20220706PupSurgery: 00:18 – 00:24 blocking the intubation catheter to check the chest movement	Comment by Siiri Iismaa: Time between this step and the next is spent checking that the pup is sufficiently anesthetized for surgery

3.2. Place the pup under a surgical microscope with 10x (10-X) and 16x (16-X) objectives for the myocardial infarction surgery [1]. Disinfect the skin with 70% ethanol [2] before making a horizontal skin incision between the third and fourth rib in the left lateral wall of the chest using fine scissors [3]. 
3.2.1. SCOPE: Talent positioning pup under a surgical microscope.
20220706PupSurgery: 02:16 – 02:30
3.2.2. Talent disinfecting the skin of pup.
20220706PupSurgery: 02:46 – 02:56
3.2.3. SCOPE: The horizontal skin incision between the third and fourth rib in the left lateral wall of the chest being made.
20220706PupSurgery: 05:07 – 05:30

3.3. With the help of fine forceps, open the thorax by blunt dissection of the intercostal space [1] and use a retractor to keep the space open [2].
3.3.1. SCOPE: the intercostal space being dissected, and thorax being opened.
20220706PupSurgery: 05:34 – 07:07
3.3.2. SCOPE: Retractor being placed.
20220706PupSurgery: 07:12 – 08:08

3.4. Induce a myocardial infarction by ligating the left coronary artery distal to the left atrial appendage with a 9-0 (nine-oh) polypropylene monofilament suture [1]. After the 10 minutes of the infarction surgery, close the skin with a 7-0 (seven-oh) suture [2] and disinfect the incision with betadine. Clean the blood with 70% ethanol or saline [3].
3.4.1. SCOPE: left coronary artery being ligated with 9-0 polypropylene monofilament suture.
20220706PupSurgery: 08:50 – 11:19
20220706PupSurgery: 11:54 – 11:58 Retractor removal
20220706PupSurgery: 12:24 – 13:56 Closing thorax
3.4.2. SCOPE: Skin being closed with 7-0 suture.
20220706PupSurgery: 14:08 – 15:38
3.4.3. SCOPE: Talent disinfecting incision and cleaning the blood.
20220706PupSurgery: 15:48 – 16:02

3.5. Next, administer atipamezole intraperitoneally for rapid recovery from sedation and buprenorphine subcutaneously, followed by 50 microliters of saline [1].
3.5.1. Talent administering buprenorphine to the pup.

3.6. Allow the animal to recover and ensure spontaneous breathing resumes within a few minutes [1]. Then, return the pup to the warmed pre-oxygenated chamber and monitor continuously during recovery [2]. As the righting reflex is regained, extubate the pup [3].
3.6.1. Spontaneous breathing of the pup.
3.6.2. Talent returning the pup to warmed pre-oxygenated chamber.
3.6.3. Talent extubating the pup.

3.7. Gently rub the pup with home cage bedding, keep the pup warm, and check that breathing is regular and the pup is capable of spontaneous movement [1]. Return the dam to the cage when all pups have fully recovered from anesthesia [2]. House the dam and pups overnight in a cage placed half on a warming pad set at 37 degrees Celsius [3].
3.7.1. Talent rubbing pup with home cage bedding .
3.7.2. Talent returning the dam to the cage with all pups.
3.7.3. Talent placing half cage on the warming pad.

4. Post-Surgery Assessment of Infarct Size
4.1. On the third day post-surgery, secure the anesthetized pup in a supine position on a warming pad by taping the tail [1].
4.1.1. Talent placing the anesthetized pup in supine position on a warming pad by taping the tail.

4.2. Place a thread over the incisors [1] and tape the pup into a position to keep the head extended into a nose cone [2]. Disinfect the skin with 70% ethanol [3].
4.2.1. Talent placing thread over the pup's incisors.
4.2.2. Talent taping the pup with head extended into a nose cone.
4.2.3. SCOPE: Talent disinfecting pup's skin.
20220715Cannulation: 00:15 - 00:27
4.3. Using fine scissors, make a 1-centimeter incision in the skin over the right common carotid artery along the trachea [1] and cannulate the exposed vessel using a single lumen polyethylene tube [2-TXT] to administer 0.2 milliliters of heparinized saline for 1 minute [3].	Comment by Mithila B: Authors: Will these steps be performed under the microscope? Please confirm	Comment by Siiri Iismaa: Yes
4.3.1. SCOPE: Talent making incision over the right common carotid artery.
20220715Cannulation: 00:30 - 00:54
4.3.2. SCOPE: Talent exposing and then cannulating the exposed vessel using a single lumen polyethylene tube. TXT: Tube: OD 0.61 mm, ID 0.28 mm
20220715Cannulation: 01:00 - 05:53 Exposing the artery and preparing for cannulation	Comment by Siiri Iismaa: 20220715Cannulation: 06:20-09:15 unsuccessful attempt at intubation 
20220715Cannulation: 09:10 - 10:05 Successful cannulation
4.3.3. Talent administering heparinized saline to pup.

4.4. After causing a cardiac arrest as described in the manuscript, dissect the right jugular vein via the previous incision and transect it [1]. Perfuse the heart with 0.2 milliliters of PBS, and then with 0.1 milliliters of 0.2% Alcian Blue to stain the non-infarcted remote myocardium [2]. 
4.4.1. SCOPE: Talent dissecting right jugular vein via the previous incision and transecting it.
20220715Cannulation: 13:44 - 15:10 Transection followed by PBS perfusion
4.4.2. SCOPE: Talent infusing heart with Alcian Blue.
20220715Cannulation: 15:11 - 15:44 Alcian Blue perfusion

4.5. Check successful perfusion, evidenced by the washing out of blood, PBS, and then Alcian Blue via the jugular vein [1].
20220715Cannulation: 13:44 - 15:44
4.5.1. Alcian Blue washing out via the jugular vein.
20220715Cannulation: 15:11 - 15:52
4.6. When done, open the thorax and excise the heart by dissecting the surrounding connective tissue and vessels to release the heart [1]. Rinse the heart in PBS [2], then remove the atria [3], and photograph the heart with a camera mounted on a surgical microscope using a 10x (ten-X) objective [4].
20220715Cannulation: 16:05 – 18:00
4.6.1. The excised heart of the pup.
4.6.2. Talent rinsing the heart in PBS.
4.6.3. Talent removing the atria.
4.6.4. Talent taking photographs of the heart. Images of the heart on the screen.


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

1) Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps (steps are indicated with the 2-digit numbers, like 2.1, 2.2, etc.). 

2.1-2.7

2) If a dissection or stereo microscope is required for your protocol, please list all shots that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).

[bookmark: Text2]3.2.1.-3.2.3; 3.3.1.-3.3.2; 3.4.1.-3.4.3; 4.3.1.-4.3.3; 4.4.1-4.4.2; 4.5.1; 4.6.1.-4.6.4     



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: 176. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

5. Results: Anesthesia Regimen, Number of Intubation Attempts, and Post-Procedure Survival of 10-Day-Old Mouse Pups 
5.1. In the preliminary experiments, the anesthesia regimen was optimized for 10-day-old-pups [1]. 50/6/0.18 milligrams per kilogram dose of ketamine/xylazine/atropine [2] resulted in a sufficient depth of anesthesia to allow endotracheal intubation of spontaneously breathing pups weighing 5.5 to 7.30 grams [3]. Authors: How would you like JoVE's voice talent to pronounce 50/6/0.18 and ketamine [ket-a mean]/xylazine [zyl-a-zeen]/atropine [at-ro-peen]? Please confirm. I think : “A dose of 50mg per kg ketamine, 6 mg per kg xylazine and zero point one eight mg per kg of atropine resulted …” would be best.
5.1.1. LAB MEDIA: Table 1.
5.1.2. LAB MEDIA: Table 1. Video Editor: Please emphasize cell A7
5.1.3. LAB MEDIA: Table 1. Video Editor: Please emphasize cell B7

5.2. As the lighter pups could not tolerate the higher dose of anesthesia, decreasing the dosage to 30/4/0.12 milligrams per kilogram [1] enabled the intubation of the pups weighing 4.50 to 5.49 grams [2]. In comparison, further reduction of the ketamine dosage to 20 milligrams per kilogram [3] enabled the intubation of pups weighing 3.15 to 4.49 grams [4].	Comment by Siiri Iismaa: 30 mg per kg ketamine, 4 mg per kg xylazine and zero point one two mg per kg atropine
5.2.1. LAB MEDIA: Table 1. Video Editor: Please emphasize cell A6
5.2.2. LAB MEDIA: Table 1. Video Editor: Please emphasize cell B6
5.2.3. LAB MEDIA: Table 1. Video Editor: Please emphasize cell A5
5.2.4. LAB MEDIA: Table 1. Video Editor: Please emphasize cell B5

5.3. The table also shows the number and percentage of intubated pups that proceeded to surgery [1].
5.3.1. LAB MEDIA: Table 1. Video Editor: Please emphasize column G

5.4. The pups with lower body weights [1] were more difficult to intubate than heavier pups and required more attempts [2], which resulted in a lesser survival percentage of the pups [3] than the highest-weight group [4].
5.4.1. LAB MEDIA: Table 1. Video Editor: Please emphasize cell B5 and B6
5.4.2. LAB MEDIA: Table 1. Video Editor: Please emphasize cell E5, E6, F5 and F6
5.4.3. LAB MEDIA: Table 1. Video Editor: Please emphasize cell I5 and I6
5.4.4. LAB MEDIA: Table 1. Video Editor: Please emphasize I7

5.5. Moreover, a larger number of the intubated pups from the highest-weight group proceeded to the Myocardial infarction surgery [1] than the low- and mid-weight group [2]. The survival 2 days after myocardial infarction surgery was consistent between the different weight groups at 86% to 92% [3].
5.5.1. LAB MEDIA: Table 1. Video Editor: Please emphasize cell G7
5.5.2. LAB MEDIA: Table 1. Video Editor: sequentially emphasize cell G5 and G6
5.5.3. LAB MEDIA: Table 1. Video Editor: Please emphasize Column H




Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver 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.
6.1. Jianxin Wu: (2.4-2.6) Depth of anesthesia is critical for intubation and survival. If anesthesia is too light, intubation is difficult; if too deep, pups will stop breathing spontaneously, either during or after intubation.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
6.2. Amy Nicks: Our anesthesia and intubation protocol will allow models requiring cardiothoracic surgery to be established in preadolescent mice, allowing, for example, studies on the lungs, esophagus, and heart during this period.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
6.3. 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.


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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