We thank the editor and reviewers for their helpful comments. We have addressed their specific concerns as detailed below:

Editorial comments:
General:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
This has been done.

2. Please include at least 6 key words or phrases.
This has been done (zebrafish, larvae, dissection, liver size, liver analysis, imaging)

3. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please limit the use of commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials and Reagents.
For example: Pyrex, Excel, GraphPad Prism
Commercial language has been removed from the text.

Protocol:
1. For each protocol step/substep, please ensure you answer the “how” question, i.e., how is the step performed? Alternatively, add references to published material specifying how to perform the protocol action. If revisions cause a step to have more than 2-3 actions and 4 sentences per step, please split into separate steps or substeps.
This has been done. We added substeps for step 4.1.1.

Specific Protocol steps:
1. 4.1.1: Please provide more information and/or include example code as supplementary material.
More information has been added (substeps 4.1.1.1 and 4.1.1.2) to explain how to blind/randomize files either manually or using a computer program. Example R code has been included as Supplementary Material.

Table of Materials:
1. Please ensure the Table of Materials has information on all materials and equipment used, especially those mentioned in the Protocol.
This has been done.

Reviewers' comments:
Reviewer #1:
Manuscript Summary:
This manuscript describes the method for fixing zebrafish larvae, dissection technique removing the tissues surrounding the liver, photograph livers using bright-field microscopy, measure liver area with Image J, and analyze results. This protocol enables precise quantification of liver size in zebrafish larva using brightfield microscopy.
Fixing: 3-7 days post fertilization (dpf), euthanize larvae with tricaine methanesulfonate (0.03%), wash with PBS and fix with 1 mL of cold (4C) 4% paraformaldehyde (PFA) in PBS.
Dissecting: Remove skin surrounding liver, this surgical technique required high dexterity and well-trained person, "Use fine (Dumont #5) forceps to hold larva on its back (belly up), gripping on either side of the head as gently as possible. Then use very fine (Dumont #55) forceps in your other hand to grab the skin just overlying the heart."
Imaging: this surgical technique required high dexterity and well-trained person, "Use a glass pipette to add larvae to the methyl cellulose, under a dissecting microscope at low magnification, use fine forceps to orient the fish so they are laying on their right side, facing left."
Image analysis: There are two steps: 1. Measure the area of each fish's liver using ImageJ/FIJI-Randomize/blind all liver pictures using R. 2. Un-blind and analyze data, Be sure to exclude any liver measurements for which pictures were inadequate, Using Excel or pasting data into GraphPad Prism, determine mean and standard deviation and calculate P value(s).

Major Concerns:

1. Many methods have been established to observe the alteration of liver in zebrafish larvae. Dai et al. defined the steatosis in zebrafish larvae by using oil red O staining and bright-field microscope without any surgical procedure (1). As authors also already mentioned in the introduction and discussion, liver specific fluorescent reporters also have been used to study the liver size change. Nguyen et al. used this method before to determine the size of liver (2). What is the advantage of the current protocol compared with the previous method? What is the necessity of tissues dissection procedure? Is there any comparison of the precision using dissection procedure and direct imaging? According to lines "240-251" this surgical technique required high dexterity and well-trained person, otherwise the results will be defected. This method requires more times with surgical procedure for each larva, is it still applicable for high-throughput screening aspect?

We agree that many methods have been established to quantify alterations of zebrafish larval livers. The oil red O staining method examines lipid accumulation in the liver, so this protocol would be a useful complementary approach for looking at metabolic changes. We have added the Dai et al. reference to the discussion section. Using liver-specific fluorescent reporters in live zebrafish to quantify liver size has advantages and disadvantages over the current protocol. It enables sequential measurements to be made on the same animal, and it is also quicker, since it does not require fixation or dissection of the tissues overlying the liver. The advantages of this protocol compared to fluorescence microscopy in live animals are: 1) more flexibility with respect to when livers are measured, as zebrafish can be kept in fixative for weeks or months before photographing them; 2) no requirement for incorporating a fluorescent reporter, which can be cumbersome when dealing with homozygous mutants; and 3) applicability of steps 1 and 2 for other experiments, including immunofluorescence staining of the liver, gut, and pancreas.  We have added the Nguyen reference to the introduction and this additional discussion to the discussion section. 

The dissection procedure is required in order to see the boundary of the liver well and take precise measurements. Without dissection (or with incomplete dissection), the boundary of the liver is obscured (Figure 2A,B).

We have done live imaging ourselves and found it to be less precise than the current protocol. However, we don’t have a direct comparison of the two methods using the same animals.

We do not think this is the most suitable method for high-throughput screening. We added the following sentences to the discussion: We use both methods, depending on the particular application. For example, we typically use live imaging and hepatocyte-specific reporters for high-throughput screening, and follow up on potential hit compounds using the protocol described here.

2. What is the importance of blind and un-blind files in the lines "158-178"? Did authors have conflict of interest / subjective opinion that could affect the measurement?

To promote optimum rigor and reproducibility in animal studies, it is important that a core set of standards is followed (Landis et al, 2012). This core set of standards includes randomization, blinding, sample-size estimation, and data handling (Landis et al, 2012). Blinding is important to reduce conscious or unconscious investigator bias regarding the potential outcome of each experiment. We have added a reference describing the importance of blinding to scientific rigor (Landis et al. 2012).  
	
3. Please describe more detail about statistical analysis that authors used for Figure 1E. What kind of statistical analysis did authors use? Please put asterisk on the graph.

In Figure 1E, samples were compared using unpaired T-test (p<0.0001). There is now an asterisk on the graph.

It is important to compare this protocol with other previous protocols and showed the advantages of dissecting removing the tissues surrounding the liver, and Image analysis using Randomize/blind all liver pictures and Un-blind and analyze data.

Thank you for your helpful suggestions. We have addressed each of these important issues as described above. 
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Reviewer #2: 
Manuscript Summary:
This manuscript describes a simple and inexpensive method for measuring zebrafish larval liver area using brightfield microscopy and ImageJ. In several zebrafish models of hepatocellular carcinoma (HCC), increases in larval liver size correlate with adult development of HCC. This method uses area of the left liver lobe as a surrogate for liver volume, which requires more expensive and time-consuming methods for measurement. The distinction between these methods and potential drawbacks of measuring only area are described in the manuscript. Figures demonstrate the method for measuring liver volume, and several technical pitfalls that can preclude this method.

Major Concerns:
None

Minor Concerns:
Discussion, lines 266-270: the authors are careful to note that measuring the area of the left liver lobe may not reflect changes in liver volume if growth is not symmetrical. sI would like a bit more discussion of this point. For example, how would one determine if a larval zebrafish line has non-symmetric increases in liver growth? Do they routinely check this in their transgenic models? Also, if they also use a fluorescent method to measure liver volume (lightsheet microscopy, for example), have they measured area and volume in the same larvae to compare differences? How sensitive is the method described here as compared to volume-based measurements?

Thanks for your suggestion. We have added additional discussion on this point. To examine liver shape and check for non-symmetric increased in liver growth, we routinely do light sheet fluorescence microscopy or confocal microscopy on our transgenic models. We have not directly compared a fluorescent method to this method in the same larvae, but we have measured area and volume in different clutches from the same transgenic line. In transgenic zebrafish expressing hepatocyte-specific Yap1, liver area and liver volume were similarly increased compared to non-transgenic control siblings. 

[bookmark: _GoBack]Reviewer #3: 
Srishti Kotiyal et al used light microscopy and ImageJ to quantify the liver size in larval zebrafish. Zebrafish is one of the popular vertebrate models to study liver development, regeneration, and cancer. Although there are a number of methods to quantify the liver size including the fluorescence in transgenic lines, immunofluorescent staining, and in situ hybridization, quantification of the liver size in bright filed is limited. Srishti Kotiyal et al used 4% PFA to fix the larvae and then removed the skin and yolk by forceps manually, which avoid the false positive to outline the liver region. This protocol described here is a relatively quick, easy, and cheap technique for liver size quantification in larval zebrafish, and the experimental procedure is clear and concise. I anticipate that this manuscript will be very well received by the JoVE community. I recommend acceptance of the manuscript.
Thank you for your positive comments. We hope that this manuscript will be helpful to the JoVE community.
