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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:  25
Number of Shots:  57 

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

REQUIRED: What is the scope of your research? What questions are you trying to answer? 
1.1. Rachael Jonas-Closs: This work aims to create a replicable method for rapidly collecting the Xenopus heart ventricle, arterial trunk, left liver lobe, gallbladder, lung, pancreas, spleen, larynx, esophagus, stomach, intestines, testes, fat bodies, oviduct, paired kidneys, sciatic plexus, skin, thymus, and whole eye in under 1 hour.
1.1.1. [bookmark: _Hlk194676695]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.1.1

What are the current experimental challenges?
1.2. Rachael Jonas-Closs: An experimental challenge is optimizing tissue freshness, for this reason this protocol has been designed to be completed in under 1 hour.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.5.1

How will your findings advance research in your field?
1.3. Rachael Jonas-Closs: By prioritizing tissue freshness these tissues can be used to complete high quality biochemical analyses such as proteomics, while minimizing the number of animals used.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.7.1

What research questions will your laboratory focus on in the future?
1.4. Rachael Jonas-Closs: In the future we will write a protocol on tissues that are more challenging to access such as the brain, muscle and bone.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.2.1



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

Ethics Title Card
This research has been approved by the Institutional Animal Care and Use Committee (IACUC) at the Harvard Medical School




Authors: Please refer to the JoVE animal use guidelines using the link provided in the email 


Protocol  
2. Frog Dissection Procedure and Sampling
Demonstrator: Rachael Jonas-Closs 

NOTE to Authors: Please consider the following key points for shots involving live animals/survival surgery (as applicable) to avoid raising concerns by JoVE’s veterinary reviewers.
•	If lifting the animal by the tail, hold it close to the tail base, not far from it.
•	Shave 150% of the area surrounding a surgical site (preferably using a depilatory cream). Ensure that there are no skin injuries and no fur in the surgical field.
•	Prep the surgical site with both iodine-based scrubs and alcohol.
•	Use sterile gloves only for surgery (not examination or non-sterile gloves).
•	Make skin incisions with a surgical blade, not scissors.
•	Avoid using silk thread for closing skin incisions in survival surgeries.

2.1. To begin, position the euthanized frog for the dissection procedure and pin down the forelimbs [1-TXT].   Using dissection scissors, cut through the skin along the midline and then laterally to create two skin flaps [2].  
2.1.1. WIDE: Talent pinching the foot of the frog to confirm lack of pain response and pinning down the animal. . TXT: Euthanasia: 5 g/L MS-222 (Tricaine methanesulfonate); 5 g/L NaHCO3 ; 1 h
2.1.2. Talent using dissection scissors to make incisions along the midline and spreading laterally to form flaps.

2.2. Using forceps, grasp the linea alba and pull it away from the coelomic cavity [1]. Carefully cut through the musculature towards the head to create two flaps of the cavity wall and cut or pin all flaps out of thereduce the caracoid bones to gain better access to the heart way [2].  Stretch the pericardium, perforate it and peel it back to expose the three heart chambers [3].  
2.2.1. Talent lifting the linea alba with forceps away from the underlying organs.  
2.2.2. Talent cutting the musculature and folding or pinning back the body wall flapsreducing the caracoid bones.
2.2.3. Talent stretching, perforating and lifting the pericardium to reveal the heart chambers.

2.3. Now, trim the auricles at the junction where they meet the ventricle and arterial trunk [1-TXT]. Use forceps to grasp the apex of the ventricle and cut it just below its junction with the arterial trunk, leaving a margin [2-TXT]. Observing the arterial trunk bifurcation, pull the trunk taut and cut the aortic trunks just after the points where they split into arches[3]. 
2.3.1. Talent trimming the auricles near their attachment points.  TXT: All subsequent shots will be of perfused specimens
2.3.2. Talent holding the ventricle with forceps and cutting it below the arterial trunk. TXT: Rinse the collected tissue in chilled PBS
2.3.3. Talent stretching and cutting the aortic trunks just past the arches. 

2.4. Next, grasp the lip of the left liver lobe and gently lift it to expose the hepatic and cystic ducts [1]. Sample the lower two-thirds of the left lobe below these attachments [2]. After identifying the gallbladder, grasp and pull it away from the right liver lobe and sever its attachment [3-TXT].    
2.4.1. Talent lifting the left lobe of the liver to expose underlying ducts.  
2.4.2. Talent cutting and collecting the lower part of the left lobe.
2.4.3. Talent detaching the gallbladder from the liver lobe.  TXT: If the gallbladder remains intact, rupture it with iridectomy scissors

2.5. Then, grasp the apex of the lung and pull it taut [1]. Cut the lung at the boundary where it transitions to the bronchus [2].  Remove the bronchus from the larynx [3].
2.5.1. Talent pulling the lung taut.  
2.5.2. Talent cutting and detaching the lung.
2.5.3. Talent removing the bronchus form the larynx TXT: Following this, remove and discard the remaining lung and bronchus

2.6. For ovary removal, shift the ovarian lobes to their respective sides to visualize the attachment sites ventral to the kidneys [1]. Using scissors, remove the ovaries close to the kidneys without causing damage [2-TXT].   
2.6.1. Talent repositioning lobes to expose attachment sites.  
2.6.2. Talent carefully excising the ovaries near the kidneys. TXT: Rinse the any leaking oocytes out of the coelomic cavity

2.7. Next, inspect the anterior lobe of the liver, also known as the median lobe, and observe its connection to the duodenum through the mesentery [1]. Use iridectomy scissors to sever the mesentery and the hepatoduodenal ligament [2].   The remaining fleshy mass is the pancreas and common bile duct [3].
2.7.1. Talent pointing to the anterior lobe of the liver and tracing its mesenteric connection.  
2.7.2. Talent using iridectomy scissors to cut the mesentery and hepatoduodenal ligament.  
2.7.3. Talent indicates the pancreas and common bile duct

2.8. Sever the connection of the pancreas and common bile duct from the anterior liver lobe, leaving a margin [1]. Grasp the stomach with toothed forceps and one end of the pancreas with tissue forceps [2].
2.8.1. Talent cutting the pancreas and bile duct away from the liver.  
2.8.2. Talent securing the stomach and pancreas with two different forceps.  

2.9. Under magnification, gently tease the pancreas away from the stomach [3].  Then, identify the spleen and sample it by cutting its attachment to the peritoneum [4].
2.9.1. Shot of teasing apart the pancreas from the stomach surface.
2.9.2. Talent severing the spleen and its peritoneal attachment.

2.10. Remove the remaining lung and its bronchus from where they attach to the larynx [1]. Grasp the larynx by its inferior end and begin lifting it from the cavity, cutting any peritoneal attachments as they are encountered [2].  
2.10.1. Talent detaching the lung and bronchus from the larynx.  
2.10.2. Talent lifting the larynx and cutting internal attachments.

2.11. As the larynx is elevated, use curved iridectomy scissors to carefully separate and cut the esophageal tissue from the larynx [1]. Then, pull the larynx downward and trim it from the mouth cavity while severing remaining visible attachments [2].  
2.11.1. Talent using curved scissors to separate esophagus tissue.  
2.11.2. Talent pulling down the larynx and cutting it free from the oral cavity.

2.12. Observe the stomach's curvature, which distinguishes it from the esophagus, and the pyloric restriction marking the start of the intestine [1]. Cut the alimentary canal just anterior to the stomach's curvature to separate it from the esophagus [2].  
2.12.1. Talent indicating stomach curvature and pyloric boundary.  
2.12.2. Talent cutting the alimentary canal near the stomach’s anterior end.

2.13. Open the mouth and locate the shared opening of the eustachian tubes on its roof [1]. While keeping the mouth open, tug the esophagus to observe its attachment and lift the esophagus from the cavity, severing visible attachments [2]. Then, cut the esophagus from the buccal cavity just beneath the eustachian opening [3]. Then, remove the esophagus [4]. 
2.13.1. Talent pointing to the roof of the mouth, identifying eustachian tube openings.  
2.13.2. Talent pulling the esophagus to show internal attachments and cutting esophagus from internal surfaces.  
2.13.3. Talent severing esophagus from just below eustachian opening.
2.13.4. [bookmark: _GoBack]Talent removing esophagus

2.14. Now, grasp the stomach and cut it at the pyloric restriction where it connects to the duodenum [1]. 
2.14.1. Talent separating the stomach at the pyloric junction.

2.15. Pull the colon taut and cut it as close to the cloaca as possible and remove the intestines, cutting any visible peritoneal attachments along the way [1].  
2.15.1. Talent stretching the colon and cutting near the cloaca and removing the intestines.

2.16. If the frog is male, identify the testes and remove one using iridectomy scissors, ensuring the kidney remains intact [1]. Tease apart the fat bodies and position them on their respective sides to expose the peritoneal attachment near the kidney [2]. Grasp the base of a fat body and cut it from the peritoneum, leaving a margin [3].  
2.16.1. Talent isolating and excising one testis without damaging the kidney.  TXT: Following this, remove and discard the remaining teste
2.16.2. Talent separating the fat bodies to reveal attachment site.  
2.16.3. Talent grasping and cutting the fat body with scissors. TXT: Following this, remove and discard the remaining fat body

2.17. To remove the urinary bladder, cut as close to the cloaca as possible [1]. 
2.17.1. Talent cutting the urinary bladder near the cloaca.  

2.18. If the frog is female or has a visible vestigial oviduct, grasp the inferior end of the oviduct and pull it away from the cloaca [1]. Cut the oviduct near the cloaca and then pull it out of the coelomic cavity, severing any peritoneal attachments [2].  
2.18.1. Talent grasping and pulling the oviduct away from the cloaca.  
2.18.2. Talent removing the oviduct while cutting peritoneal tethers. TXT: Following this, remove and discard the remaining oviduct


2.19. Using forceps, grasp the retroperitoneal paired kidneys and sever the peritoneum at the base of kidneytheir base [1].   Lift the kidney out of the cavity severing all peritoneal attachments [2].
2.19.1. Talent cutting the peritoneum at the kidney base while grasping the kidney at the base. 
2.19.2. Talent lifting the kidney out of the coelomic cavity, severing peritoneal attachments along the way.

2.20. Next, grasp the nerve bundle at the sciatic plexus with forceps and cut the nerves where they exit the coelomic cavity [1]. Lift the nerve bundle and cut it again at its connection to the vertebral column [2].  
2.20.1. Talent cutting the nerve bundle at the body wall.  
2.20.2. Talent lifting and severing the nerve from the vertebral junction.

2.21. Now, remove the pins and flip the animal onto its ventral side [1]. Re-pin the limbs and select one hindlimb for sampling, pinning its foot [2]. Excise an almond-shaped section of skin above the gastrocnemius and tibiofibular region [3].  
2.21.1. Talent unpinning and flipping the animal.  
2.21.2. Talent pinning down a hindlimb and its foot.  
2.21.3. Talent cutting an almond-shaped skin flap over the leg muscles.

2.22. Grasp the dorsal skin and make a lateral incision around the midsection of the animal to create a continuous circular cut [1]. Remove the pins, secure the legs in one hand, and use toothed forceps to grip the anterior dorsal skin [2]. Skin the animal by forcefully pulling the dorsal skin over the head and arms [3].  
2.22.1. Talent making a circular cut through the dorsal skin at midsection.  
2.22.2. Talent gripping the anterior skin and holding the legs together.  
2.22.3. Talent peeling the skin over the head and forelimbs.

2.23. Identify the fatty mass covering the jaw joint and cut the posterior edge of the mass where it fuses with the pink muscle tissue [1]. Use iridectomy scissors to cut away the mass from the bone, revealing melanophore clusters if present [2]. Then, trim the tissue down to eliminate any muscle or cartilage [3].  
2.23.1. Talent pointing to the fatty jaw mass and severing the posterior fusion point of the mass.  
2.23.2. Talent lifting the tissue and revealing melanophores.  
2.23.3. Talent trimming excess tissue to leave a clean surface.

2.24. Next, re-pin the animal and select an eye [1]. Insert curved iridectomy scissors into the orbit and gently cut around the curvature of the eye to release muscle attachments [2].  
2.24.1. Talent positioning and securing the animal.  
2.24.2. Talent using curved scissors to cut muscles around the eye.

2.25. Finally, slide the scissors deeper into the orbit and cut the optic nerve behind the eye [1]. Dislodge the eye from its socket and cut away any remaining muscle [2].  
2.25.1. Talent inserting scissors deeper and cutting the optic nerve.  
2.25.2. Talent removing the eye and trimming off residual tissue.



Results
3. Representative Results 
3.1. Following this procedure, all the major organs were extracted, rinsed, and trimmed within one hour from euthanasia [1].
3.1.1. LAB MEDIA: Figure 10 and Figure 11
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