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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?
No  
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 (through a camera port or one of the oculars). Please list the make and model of your microscope.
Zeiss SteREO Discovery.V8 Stereomicroscope

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No

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 Video Editor steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

4. Filming location: Will the filming need to take place in multiple locations?   No



Current Protocol Length

Number of Steps:  10
Number of Shots:  21

Introduction
1. Introductory Interview Statements

REQUIRED: 
1.1. Isaac Oderberg: This protocol will allow researchers to take advantage of available chemical and genetic tools to study the mechanisms of liver regeneration in zebrafish.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

1.2. Isaac Oderberg: Partial hepatectomy allows the precise removal of tissue to stimulate liver regeneration without the need for the body-wide effects of toxic liver injury.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.


OPTIONAL: 
1.3. [bookmark: _Hlk66288510]Isaac Oderberg: Only by understanding the molecular and cellular mechanisms of liver regeneration can we design new therapies to treat patients with advanced liver disease.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.


Ethics Title Card
1.4. Procedures involving animal subjects were approved by the Brigham and Women’s Hospital’s Institutional Animal Care and Use Committee (IACUC).





Protocol
2. Partial hepatectomy surgery
2.1. To begin, remove the fish from the tricaine tank using forceps [1] and embed them in the groove of a tricaine-soaked sponge with the ventral side up [2]. Then, place the sponge under a dissecting microscope with top-down illumination [3].
2.1.1. WIDE: Talent taking the fish out of the tank.
2.1.2. Talent placing fish in the groove of sponge.
2.1.3. Talent placing the sponge under the dissecting microscope.
2.2. Pinch the skin and scales just posterior to the heart with fine forceps [1] and create a hole in the body cavity by making a cut under the forceps with the spring-loaded scissor [2-TXT]. Videographer: This step is important!
2.2.1. SCOPE: Talent pinching the skin of the fish with fine forceps.
2.2.2. SCOPE: Talent cutting the skin to make a hole. TEXT: Caution! Do not injure the heart or a major blood vessel
2.3. Make a 3 to 4-millimeter incision along the abdomen [1] and cut posteriorly towards the pelvic fins until the liver is visible [2]. Videographer: This step is important!
2.3.1. SCOPE: Talent making incision. 
2.3.2. SCOPE: Talent elongating the incision towards the pelvic fins.
2.4. Squeeze the sides of the sponge with one hand to force the visceral organs out of the body cavity [1]. The ventral lobe of the liver is present on top of the intestine [2] and the liver is a pink or orange structure spread out over the golden-brown intestine [3]. Videographer: This step is important!
2.4.1. Talent squeezing the sides of sponge.
2.4.2. SCOPE: Talent showing the ventral lobe of the liver.
2.4.3. SCOPE: Talent showing liver and intestine beneath the liver.
2.5. Squeeze the fine forceps so that the tines are touching each other and slide the tines between the liver and the intestine [1]. Videographer: This step is difficult and important!
2.5.1. SCOPE: Talent squeezing the forceps and sliding the tines between the liver and the intestine.
2.6. Then, slowly separate the tines to break the portal vein attachments between the liver and the intestine, repeat this process until all the portal connections between the liver and intestine have been severed [1] and pull the ventral lobe from the intestine using fine forceps [2]. Cut the ventral lobe free from the rest of the liver [3]. Videographer: This step is difficult and important!
2.6.1. SCOPE: Talent separating tines from each other.
2.6.2. SCOPE: Talent pulling the ventral lobe.
2.6.3. SCOPE: Talent cutting the central lobe. 
2.7. When finished, carefully transfer the fish from the sponge into the tank containing system water [1] and stream the system water over the gills for a few minutes until the fish recovers and swims on its own [2].
2.7.1. Talent transferring the fish in the tank.
2.7.2. Talent streaming water over the gills of the fish. 
3. Ventral lobe to intestine length analysis
3.1. After euthanizing the fish, remove it from ice water, place it in the groove of a sponge with the ventral side up [1], and make an incision in the ventral body wall at the anterior-posterior position of the heart [2]. 
3.1.1. Talent transferring fish from tank to the groove of sponge.
3.1.2. SCOPE: Talent making incision in the ventral body wall of the fish.
3.2. Then, make two more incisions from the edges of the first incision that run along the anterior-posterior axis to the pelvic fins [1] and peel back the skin and muscle to reveal the visceral organs [2].
3.2.1. SCOPE: Talent making two incisions from the ends of first incision.
3.2.2. SCOPE: Talent peeling back the skin and muscles. 
3.3. Acquire bright field and fluorescent images of the visceral organs, where the ventral lobe was resected using an epifluorescence microscope [1].
3.3.1. Talent capturing images of the visceral organs of the fish under microscope.


Results
4. Results: Effects of partial hepatectomy surgery on zebrafish liver regeneration
4.1. Liver recovery after partial hepatectomy was estimated by calculating the liver to body weight ratio, which was 1.8% for males and 3.3% for females [1].
4.1.1. LAB MEDIA: Figure 3A
4.2. The liver to body weight ratio of both sexes was determined at post-surgery day-0 and day-7 in partial hepatectomy and sham controls [1]. 
4.2.1. LAB MEDIA: Figure 3C and Figure 3E
4.3. At post-surgery day-0, sham animals had a visible ventral lobe [1], but in partial hepatectomy animals the ventral lobe was completely absent [2] which resulted in a 30% reduction in males [3] and 20% reduction in females of liver to body weight ratios [4].
4.3.1. LAB MEDIA: Figure 3C Video Editor: Emphasize images in sham row.
4.3.2. LAB MEDIA: Figure 3C Video Editor: Emphasize images in PHX row.
4.3.3. LAB MEDIA: Figure 3D Video Editor: Emphasize PHX blue bar.
4.3.4. LAB MEDIA: Figure 3D Video Editor: Emphasize PHX red bar.
4.4. At post-surgery day-7 in partial hepatectomy animals, the ventral lobe was not regenerated [1] and the liver to body weight ratios of partial hepatectomy and sham controls were comparable, indicated regained liver mass after partial hepatectomy [2].
4.4.1. LAB MEDIA: Figure 3E Video Editor: Emphasize images in PHX row.
4.4.2. LAB MEDIA: Figure 3F
4.5. The effect of time on ventral lobe regeneration was determined by performing a full one-third partial hepatectomy and measuring the ventral lobe to the intestine length ratio [1].
4.5.1. LAB MEDIA: Figure 4B Video Editor: Put an arrow on red and yellow size bars in an image. Label red bar as “Ventral lobe length” and yellow bar as “Intestine length”.
4.6. The ventral lobe occupied 50 to 100% of the intestine length in sham controls [1] but was severely reduced in one-third partial hepatectomy animals [2].
4.6.1. LAB MEDIA: Figure 4C Video Editor: Emphasize 1 dpi image in Sham column.
4.6.2. LAB MEDIA: Figure 4C Video Editor: Emphasize 1 dpi image in PHX column.
4.7. Partial hepatectomy animals at post-surgery day-36 had an increased ventral lobe to intestine ratio [1] as compared to post-surgery day-1 [2].
4.7.1. LAB MEDIA: Figure 4C Video Editor: Emphasize 36 dpi image in PHX column.
4.7.2. LAB MEDIA: Figure 4C Video Editor: Emphasize 1 dpi image in PHX column.
4.8. A statistically significant increased size of the ventral lobe was observed in animals at post-surgery day-1 and day-36 after recovery from partial hepatectomy [1] but not in sham controls [2].
4.8.1. LAB MEDIA: Figure 4D Video Editor: Emphasize PHX section on the right section of the Figure.
4.8.2. LAB MEDIA: Figure 4D Video Editor: Emphasize Sham section on the left section of the Figure.
4.9. Some animals regenerated the ventral lobe [1] but some did not [2], indicated variation in surgery response.
4.9.1. LAB MEDIA: Figure 4E Video Editor: Emphasize PHX - regeneration column.
4.9.2. LAB MEDIA: Figure 4E Video Editor: Emphasize PHX - No regeneration column.

Conclusion
5. [bookmark: _Hlk27388131]Conclusion Interview Statements

5.1. [bookmark: _Hlk66288591]Isaac Oderberg: The most critical part of this protocol is cleanly separating the liver and the intestine so that the ventral lobe can be entirely removed. 

5.1.1. [bookmark: _Hlk66288627]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.5.1 and 2.6.1.

5.2. [bookmark: _Hlk66288659]Isaac Oderberg: Partial hepatectomy in zebrafish can be performed in mutant or transgenic lines to assay the genetic requirements for liver regeneration.

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