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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?  No 
2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No
3. Filming location: Will the filming need to take place in multiple locations?   No

Current Protocol Length

Number of Steps:  13
Number of Shots:  37

Interviews 
1. Video 1: Author Interviews

Videographer: Obtain headshots for all authors. 

AUTHORS:  The interview statements were edited. As per JoVE journal guidelines, the word limit for statements is 30 or less.

1.1. Rachael Jonas-Closs: This procedure centers around the humane utilization of amphibian models in a manner that maximizes efficieny. 
1.1.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll:1.2.1

1.2. Rachael Jonas-Closs: Standardization practices can be applied to samples taken and preserved at the originating colony, mitigating the biosecurity risk and eliminating animal transport stress.
1.2.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. 

1.3. Rachael Jonas-Closs: Perfusion can be completed quickly, maximizing the time available to sample tissues while they are still fresh. This freshness is especially important for proteomic and transcriptomic profiling. 
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll:2.9

1.4. Rachael Jonas-Closs: This protocol is detailed and explicit, making it usable for individuals with a wide variety of backgrounds, thus facilitating the sharing of high-quality samples between Xenopus labs.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll:2.2.2

1.5. Rachael Jonas-Closs: With this perfusion technique , a similarly comprehensive protocol is being worked on for the standardized sampling of all major organs.
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll:1.4.3


Videographer: Obtain headshots for all authors.

Protocol Videos 
2. Video 2: Preparation for Perfusion in Xenopus
Demonstrator: Rachael Jonas-Closs
Ethics Title Card
2.1. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC)  at the Harvard Medical School. 
Protocol
2.2. Begin by measuring the Xenopus (Zee-no-pus) snout to cloaca, and record the weight and any other parameters [1]. Begine by Eensure the Xenopus (Zee-no-pus)  is anestitized by pinching the foot of the frog.using a euthanized frog [2]. Record the weight and any other parameters needed at this time. 
2.2.1. WIDE: Talent removed animal from solution, does toe pinch, weighs the frog, records the weight and places the frog on a tray measuring the weight of the euthanized frog. 
2.2.2. Text on plain background: 15 minutes into pPrimary Euthanasia: Immmersion in 5g/L Tricaine methanesulfonate buffered with NaHCO₃. Secondary Euthanasia: exsanguination through perfusion
2.3. Using a 31 Gauge needle, inject Xenopus laevis ( Zee-no-pus lay-vis) in eachthe forelimb muscle with 250 microliters of Heparin in PBS (P-B-S) [1-TXT]. Inject Xenopus tropicalis ( Zee-no-pus tropic-kaa-lis) with 100 microliters of Heparin in PBS [2].
2.3.1. Shot of X. laevis being injected with 250 µL Heparin in PBS. TXT: Heparin-PBS: 180 U/mL
2.3.2. Shot of X. tropicalis being injected with 100 µL Heparin in PBS
Video Editor: Please try to show shots 2.3.1 and 2.3.2 side by side in one frame. 
2.4. Trim the tip off a perfusion needle with wire cutters [1]. Attach the trimmed needle to the pump [2] and circulate 54 units per milliliter of heparinized PBS perfusate [3]. Purge all air bubbles from the tubing [4]. 
2.4.1. Shot of needle tip being cut off. 
2.4.2. Talent attaches trimmed needle to pump. 
2.4.3. Shot of heparinized PBS being passed through the pump. Videographer: Please film the rotor turning and the transition from air to fluid.
2.4.4. Shot of air bubbles being removed from the tubing by purging. 
2.5. Place the dissection tray at an incline within a secondary container to facilitate blood drainage [1]. 
2.5.1. Talent places the dissection tray at an incline. 

3. Video 3: Xenopus Dissection and Perfusion
Demonstrator: Rachael Jonas-Closs

3.1. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC)  at the Harvard Medical School. 

Protocol
3.2. After primary euthanasia has been completed cCheck the loss of pain response by pinching the foottoe [1] of the euthanized frog [2-TXT]. Place the frog on its back [2]. Pin down each limb [3]. 
3.2.1. WIDE: Talent pinches the frog’s toe. 
3.2.2. Text on plain background: Primary Euthanasia: Immmersion in 5g/L Tricaine methanesulfonate buffered with NaHCO₃ for 1 hour. Secondary Euthanasia: exsanguination through perfusion
3.2.3. Talent places the frog on its back 
3.2.4. Shot of the limbs being pinned down. 
3.3. Cut through the midline of the skin [1]. Then cut laterally to create two skin flaps [2]. Grab the linea alba with forceps [3]  and pull it away from the coelomic cavity [4]. 
3.3.1. Talent cuts through the midline of the skin 
3.3.2. Talent cuts laterally and creates 2 skin flaps.
3.3.3. Talent grabs the linea alba with forceps.
3.3.4. Talent pulls the linea alba away from the coelomic cavity. 
3.4. Cut through the musculature [1]. Cut or Pin all the flaps out of the way [2]. 
3.4.1. Shot of musculature being cut with scissors. 
3.4.2. Shot of flaps being pinned. Cut away
3.5. Cut through the coracoid bones with the help of dissection scissors [1] and remove any excess tissue to gain better access to the heart [2]. 
3.5.1. Shot of coracoid bones being cut. 
3.5.2. Shot of excess tissue being removed to display the heart clearer.  
3.6. Next, gently shift the stomach of the dissected Xenopus to the top of the left liver lobe [1-TXT]. Gently grasp a lung tip using tissue forceps [2]  and pull it outside the coelomic cavity [3]. Then, pin the lung through the tip [4].  
3.6.1. Talent shifts stomach of a dissected Xenopus to the top of left liver lobe. TXT: Ensure stomach vasculature is visible
3.6.2. Shot of lung tip being held with tissue forceps. 
3.6.3. Talent pulls the lung outside the coelomic cavity.
3.6.4. Shot of lung being pinned through the tip. 
3.7. Pull the thin pericardium tight with tissue forceps [1]. Using the tip of a pair of iridectomy scissors, gently perforate the pericardium without cutting any underlying tissues [2]. Peel the pericardium away from the heart chambers [3]. 
3.7.1. Shot of pericardium being pulled. 
3.7.2. Shot of pericardium being perforated with iridectomy scissors.
3.7.3. Shot of pericardium being peeled from the heart chambers. 
3.8. Gently grasp the ventricle apex with forceps [1-TXT]. Without perforating the ventricle, insert the needle through the closure of forceps into the ventricle chamber [2]. Clamp the tissue forceps in place using a needle holder or hemostat [3]. 
3.8.1. Talent grabs the heart ventricle apex with forceps.TXT:  Apply limited pressure to allow the perfusion needle to pass
3.8.2. Talent inserts the perfusion needle into the ventricle chamber, through the forceps closure. 
3.8.3. Talent clamps tissue forceps in place. 
3.9. Start the flow pump at approximately 5 milliliters per minute [1]. This will engorge the heart chambers and the arterial trunk [2]. Use scissors to make a nick in the right auricle [3].  Continue the pump flow until the vasculature of the stomach blanches [4]. 

3.9.1. Talent starts the flow pump. 
3.9.2. Shot of heart chambers and arterial trunk being engorged
3.9.3. Talent makes a cut on the right auricle. Videographer: Please capture the video of the blood gushing out of the cut. 
3.9.4. Talent continues to lance the right auricle until stomach vasculature turns white. 
3.10. Lance the left heart auricle [1]. Increase the flow rate of the pump to 10 milliliters per minute [2]. Using a transfer pipette, rinse the coelomic cavity in perfusion media. The organs may shift during rinsing. Gently shift them to maintain visibility of the stomach and lung.  [3-TXT].  To help visualize the perfusate flowing out of the heart the auricles may be further reduced. (extra shot) Keep the needle in place until the stomach vasculature and lungs have blanched and the perfusate flowing form the heart appears clear. perfusate from the auricles, and the lungs appear clear [4]. 
3.10.1. Talent pokes a hole through the left auricle. 
3.10.2. Talent increases flow rate of pump to 10 mL/min.
3.10.3. Shot of coelomic cavity being rinsed in the perfusate. And organs being shifted TXT: Cavity rinse maintains visibility 
3.10.4. Auricles being further reduced
3.10.5. Shot of needle in place and clear perfusate coming from auricles and the blanched lung. 

Representative Results
3.11. Successful perfusion was observed in all tissues except the liver, making them distinctly lighter and less saturated with blood. This is most visible in albinos. [1]. 
3.11.1. LAB MEDIA: Figure 10.
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