Response to Reviewers JoVE62155 (Lusk, Casey, and Kwan)

We are very grateful to the reviewers for their positive comments and feedback on our manuscript.  We also thank the editors for their careful attention to our manuscript.  Please see below for our point-by-point to the comments and questions.

Editorial comments:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. Please define all abbreviations at first use. 
We have thoroughly proofread the manuscript.

2. Please revise the following lines to avoid overlap with previously published work: lines: 597-599 
We have rephrased the movie legend.

3. JoVE cannot publish manuscripts containing commercial language.  This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please remove all 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: Zeiss LSM 80; QIAquick PCR Purification Kit; mMessage mMachine Transcription Kit; Airyscan; ZEN Black; Z-Pleizo; Nikon SMZ645, Olympus SZX16, FluoroRender, etc. 
We have gone through and removed all of the commercial language from the manuscript.  The exceptions to this are the following software names: ImageJ/FIJI, FluoRender, LongAxis, and LongTracker.  These programs are not sold commercially; all of these were developed in academic settings and are freely available.

4. Please include an ethics statement before all of the numbered protocol steps indicating that the protocol follows the animal care guidelines of your institution. 
The ethics statement has been moved to the beginning of the protocol section.  

5. Please include a scale bar for all images taken with a microscope to provide context to the magnification used. Define the scale in the appropriate Figure Legend. 
We have added scale bars where they were previously missing (Figures 2, 3), and have defined all scale bars in the Figure Legends.

6. As we are a methods journal, please add limitations of your technique as well to the Discussion section.
We have added Lines 754-758 to note that the protocol is limited in its scope and discuss limitations of our protocol and potential adaptations and optimizations throughout the Discussion and Introduction.  

7. Please sort the Materials Table alphabetically by the name of the material. 
We have now sorted the Materials Table alphabetically.
 


____________________________________
Reviewers' comments:
Reviewer #1:
Manuscript Summary:
This is a clear and thorough protocol from the leader of the field of imaging zebrafish eye morphogenesis.

Major Concerns:
None

Minor Concerns:
1. It might be nice to mention what injection mold you use. Homemade? If purchased, provide source. 
We apologize if this was not clear.  The mold was purchased, and the details are in the Materials Table.  We have added a note in Line 256 to point readers to the table.
 
Editorial:
1. Line 78. I would eliminate (or medaka). It just makes the next sentences confusing in regard to whether you are talking about zebrafish or medaka. 
Thank you for this feedback; we have removed “(or medaka)” from the text.
2. Line 100. Should "in toto" be italicized? 
We have now italicized “in toto” throughout the manuscript.  
3. It is unclear why some sections are highlighted in yellow.
The highlighting is for the JoVE team.
4. Line 536. It looks like there is a line under the degree mark for 42oC.
Thank you for catching this; we have fixed this now.
 


Reviewer #2:
Manuscript Summary:
The manuscript by Lusk et al., provides a detailed description of how to perform live imaging of zebrafish early eye morphogenesis. The description is very thorough and includes all steps from generating synthetic mRNA for injection and labeling the embryo, through mounting and finally imaging.
The protocol is very well written and is sufficiently clear so it can be followed and repeated.

Minor Concerns:
1) Section 1.3. There additional reagents that can be used to purify RNA. It would be good to note this as some of the recommended reagents are very expensive and meant for large quantities (e.g. 50 preparations). 
Thank you for your comment; this is obviously true.  We have added a note at this step of the protocol (Lines 210-211) to point out the existence of alternative RNA purification methods.
 
2) Section 2.1.1 It would be useful to note that when storing injection agarose molds at 4 degrees it is good to have them covered with E3 medium so the agarose does not dry. 
We agree that this is a very useful note, and we have now added this to the protocol in Section 2.1.1. (Lines 258-259).
 
3) Section 2.1.3 Concentration of phenol red is missing and also product information in the materials table. 
Thank you for catching our oversight.  We have added concentration information for phenol red in the protocol (0.1% final concentration, Line 275), and have added the product information to the Materials Table. 
 
4) Section 3.1 line 276 concentration of gentamicin is missing and also product information in the materials table. 
We have removed the gentamicin from the protocol, as this is actually not standard procedure in the lab.
 
5) How is optimal temperature maintained during the experiment?
This is a very good question, and we have added a note after 4.3.6, Lines 486-489.  The additional text reads:
“NOTE: Although the confocal room is temperature controlled, the room temperature is 20-25 C.  With the equipment running and the lasers scanning, the temperature on the stage appears to be closer to 28.5 C, since embryonic development proceeds at this expected rate, as assayed visually with morphological landmarks.”
 
6) There are no labels in Figure 4 although labels are mentioned in the figure legend, lines 591-592.
Thank you very much for catching our oversight.  We have now added labels to Figure 4 and information on the fluorescent labels in the Figure 4 legend.

7) In the last pages with the Table of Materials some of the text is cut and spreads over more than one page. 
Thank you for alerting us to this; we have updated the table and fixed the formatting such that the text is no longer cut off.
 


Reviewer #3:
Manuscript Summary:
This is a very nice and easy-to-follow protocol for 4D in vivo imaging. The Kwan lab has pioneered many of these techniques and have generated a great protocol for those new to this type of imaging and/or even more skilled researchers who wish to expand on what they are currently doing. As such, it will be a nice publication and certainly benefit the field. I only have a couple of extremely minor comments; overall, this is a terrific manuscript/protocol.

Major Concerns:
NONE

Minor Concerns:
Lines 105/106 and 109 - you might provide REFs for the EGFP-CAAX and H2A.F constructs (or transgenic lines). 
Thank you for catching our oversight.  The EGFP-CAAX and H2A.F/Z-mCherry labeling is generated via RNA injection, and we have added a citation.

Line 131 - data "are" ideal 
Thank you; we have fixed our grammatical error.

Section 1.4.4 – often on agarose gels, at least in my hands, mRNA runs as doublets – might be worth mentioning here
Thank you for this feedback; we have edited the language in Line 239 to reflect this.

Section 2.1 - people may not know what type of mold to use....any chance a CAD drawing is available? 
We apologize if this was not clear in the manuscript.  The mold was purchased, and the details are in the Materials Table.  We have added a note in Line 256 to point readers to the table.

Section 2.1.2 -does the type of puller or filament (after ramp test) matter here? Might need to optimize settings when replaced. 
We have included the settings and information for our particular needle puller.  Many different methods can be used to pull needles, and the reviewer is correct that settings do indeed need to be optimized after replacing the filament.  We have added a note to reflect this (Lines 267-268).


Reviewer #4: 
Manuscript Summary:
In the present manuscript, Lusk and collaborators carefully describe the protocol they routinely use to inject mRNA and image zebrafish embryos. The Kwan lab has a long record providing some of the most impressive images of optic cup morphogenesis in the literature and, without a doubt, the techniques and tips detailed here will be useful in the field of retinal development.
The details provided are comprehensive and easy to follow even for researchers not familiar with the system/model. The figures are helpful and beautifully put together. I unsuccessfully tried very hard to find flaws.

Minor Concerns:
1- The authors should define hpf in the abstract. 
Thank you for catching our oversight; we have now defined hpf in the abstract. 

2- Also, since the digestion time suggested for the DNA template is very long (overnight), they may wish to add a comment on the possibility of star activity.
Thank you for the suggestion.  We have added a note after 1.1.1. to be aware of potential star activity (Lines 177-178).

3- line 295-296: clarify what is considered "super fine" forceps. Are Dumont #55 enough? 
We have removed the word “super” from the manuscript, and in the Materials table, we add information for different forceps.  In our experience, Dumont #5, #55 or #5SF are all suitable.

4- Line 353: "load pre-saved acquisition parameters" will not work for other labs, it's probably better to just define the parameters initially. 
We thank the reviewer for this comment.  We have removed this language and have simply included all of the parameters necessary for the confocal.

