Editorial comments:
Changes to be made by the Author(s):
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.
[bookmark: OLE_LINK1]We have made changes as suggested.
2. Please provide an email address for each author.
We have added email addresses.
3. Please rephrase the Summary to clearly describe the protocol and its applications in complete sentences between 10-50 words: “Here, we present a protocol to …”
We have rephrased the Summary “Here, we present an immunofluorescence protocol to investigate the role of DNA damages in PM2.5-induced heart defects, which can be used to detect environmental chemical-induced protein expression changes in the heart of zebrafish embryos.”
4. Unfortunately, there are sections of the manuscript that show overlap with previously published work. Please revise the following lines: 56 (sensitive to…)-60; 157-160; 183 (Excessive…)-186;
Thanks for the reminder. We have made changes as suggested.
5. Please remove the headings (Objective, Methods etc) from the abstract. As we are a methods journal, please rephrase the conclusion to emphasize that this method (immunofluorescence assay) can be used to obtain the results of your study.
Thanks for the advice. We have rephrased our conclusion as suggested. 
6. For in-text formatting, corresponding reference numbers should appear as numbered superscripts after the appropriate statement(s), but before punctuation.
We have made changes as suggested.
[bookmark: OLE_LINK2]7. Please move the ethics statement (lines 90-93) to the beginning of the protocol, before you start the numbered steps.
We have made changes as suggested.
8. 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: Tianhong TH-150C PM2.5 sampler (Wuhan, China); National Zebrafish Resource Center, Wuhan, China; CAS 616-91-1, Adamas-Beta, Shanghai, China; TRNzol A+ reagent (Tiangen, Beijing, China); Santa Cruz Biotechnology, USA; Abcam, USA
We have made changes as suggested.
9. Please note that your protocol will be used to generate the script for the video and must contain everything that you would like shown in the video. Please add more details to your protocol steps. 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. Please add more specific details (e.g. button clicks for software actions, numerical values for settings, etc) to your protocol steps. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol.
We have made changes as suggested.
10. 1.5: If this step is not part of the video, please cite a reference so that readers can replicate the protocol.
We have added a reference for Soxhlet extraction in "1.5".
11. 1.6: As you store the EOM at -20 °C, please specify if there is a temperature that should not be exceeded during the concentration (rotary evaporator water bath).
During the concentration step (rotary evaporator water bath), the temperature was set at 60 °C. We have made corresponding changes.

12. 2.3: What do you mean by “system water”?
‘System water’ means zebrafish breeding water. We have added a note in the manuscript.
13. 2.4: How do you determine “normal” zebrafish embryos? How many zebrafish embryos per group per Petri dish?
[bookmark: _Hlk54691414]We selected embryos with uniform size, full grains, and no egg coagulation, and put about 50 embryos into each petri dish. We have put the relative information in the manuscript.
14. 3.1: What do you look for to infer heart malformation?
[bookmark: _Hlk54691959]We modified the 3.1: “Heart malformations such as balloon shaped heart chambers and pericardial edema were recorded, and malformation rates were then calculated.” 
15. 3.2: How do you anesthetize the embryos? Do you add MS-222 to the Petri dishes or glass slides> How much MS-222 is to be added?
To make it clear, we modified the 3.2: “Anesthetize the embryos with 0.6 mg/ml MS-222 to immobilize them on glass slides.”
16. 3.3: Do you use a specific module in ImageJ to count heart rates?
No, we don’t need a specific module in ImageJ to count heart rates.
17. After including a one line space between each protocol step, if your protocol exceeds 3 pages, highlight up to 3 pages of protocol text for inclusion in the protocol section of the video. This will clarify what needs to be filmed.
[bookmark: _GoBack]The protocol does not exceed 3 pages. All the steps except part 1 (PM2.5 sampling and organic compounds extraction) will be filmed.
18. 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. Please indicate whether error bars are derived from standard deviation or standard error of the mean.
Sorry for the confusion. All the images in one figure share the same scale bar. We have added explanations for scale bars and error bars in the two Figure legends.
19. As we are a methods journal, please revise the Discussion to explicitly cover the following in detail in 3-6 paragraphs with citations:
a) Any modifications and troubleshooting of the technique
b) Any limitations of the technique
c) The significance with respect to existing methods
d) Any future applications of the technique
We have added more sentences to address these issues.
20. Please ensure that the references appear as the following: [Lastname, F.I., LastName, F.I., LastName, F.I. Article Title. Source. Volume (Issue), FirstPage–LastPage (YEAR).] For more than 6 authors, list only the first author then et al. Please do not abbreviate journal names and capitalize the first letters of all words of the journal names, e.g., Journal of Applied Toxicology.
We have made changes as suggested.
21. Please sort the Materials Table alphabetically by the name of the material.
We have made changes as suggested.

Reviewers' comments:
Reviewer #1:
Manuscript Summary:
Overall this is an interesting manuscript and useful method to be available. A few overall comments and section specific comments are detailed below. Throughout the manuscript fine particulate matter (PM2.5) the "2.5" should be subscripted which is the common presentation of this abbreviation. More information on how the statically significant differences were identified is needed both in the methods and results sections.
Thanks for the advice. We have changed all the "PM2.5" to “PM2.5”, and added statistical analysis steps in the protocol.
Major Concerns:
Representative Results
144-149: clearly stating what these "Significant" differences are being compared to would be helpful (i.e. vehicle control, NAC, etc.)
Sorry for the confusion. We have made relative changes.
Further explanations in the captions about what each letter of significance indicates is needed. How many animals were used to determine these findings?
Thanks for the suggestion. We have made changes as suggested.
Protocol
In the abstract it says that embryos were treated at 2 hpf but in the methods it says 3 hpf.
Sorry for the mistake. For this study, the embryos were treated within 2 hours after fertilization. We have made corresponding changes.
Was a blank extracted filter used as a methods control?
Thanks for the suggestion. We agree that it would be ideal to use a blank extracted filter as a control. However, since the extractions were dried before being dissolved in DMSO, we chose DMSO as a vehicle control. 
Minor Concerns:
Introduction
The use of NAC was not mentioned in the introduction which is an important element of this study.
Thanks for the suggestion. We have added an introduction for NAC.

Protocol
1.2 - What are the details for when and where this sample was collected?
[bookmark: _Hlk54724374]PM2.5 was collected in an urban area in SuZhou, China in August 1-7, 2015. We have put more information in the protocol.

1.4 - Quantify the filter is unclear? Was gravimetric analysis pre- post-sampling being conducted to determine the PM mass collected? Was a temperature/humidity-controlled chamber used for weighing the filter?
We routinely use the 47 mm quartz membrane filters for PM2.5 collection. Yes, the members were weighed before and after sample collection. The temperature and humidity were under control during the weighing process.

2.5 - Details on the zebrafish exposure are lacking. How many animals were in each group to get these representative images?
Sorry for the confusion. We have put more details into this section. For each exposure group, there were about 50 embryos, and the experiments were repeated at least 3 times.

Reviewer #2:
This manuscript described an immunefluorescence assay to detect DNA damage in the heart of zebrafish embryos. Some concerns are outlined below.
1. Line 22. Consider removing "maternal" since the exposure condition in this study is a waterborne exposure with the zebrafish embryo. Similarly, it is not necessary to emphasize "maternal" or "offspring" in Introduction section.
Thanks for your advice. We have made changes as suggested.
2. Line 99. Consider removing "with transparent color".
We have deleted "with transparent color".
3. Line 103. The exposure began at 3 hpf. However, in the abstract, it stated that " embryos at 2 h post fertilization (hpf) were treated with …"
[bookmark: OLE_LINK5]Sorry for the mistake. For this study, the embryos were treated within 2 hours after fertilization. We have made corresponding changes.
[bookmark: OLE_LINK4]4. Line 113-114. Consider remove this sentence.
[bookmark: OLE_LINK6]Thank you for your suggestion. We have removed this sentence.
5. Line 119. Please define PAP in the first place.
We have used hydrophobic barrier pen to replace “PAP” pen.

Reviewer #3:
The study looks interesting at first sight, but some important questions should be addressed. There are also important shortcomings.

In protocol section;
1. (line 77) The content analysis of the sampled PM2.5 must be done and the content must be given.
Thank you for your suggestion. We did conduct content analysis of the sampled PM2.5, and the results have already been published in Toxicology in 2016. We have cited the article in the PM2.5 sampling section.
1.6 What is the concentration of DMSO in which the EOM is dissolved?
Final DMSO concentration was 0.1% (v/v) in all the groups.
2.4. (line 99) How did they decide that the embryos were normal? Criteria should be given for the selection of healthy embryos.
We selected embryos with uniform size, full grains, and no egg coagulation. We have put this information in the manuscript.
Detailed information should be given about the application equipment (petri dishes or cell culture plates?)
[bookmark: _Hlk54731966]The petri dish used in this study was a glass dish with a diameter of 7 cm. We have put this information in the manuscript.
How many groups were embryos divided into? Clearer information about groups should be given. It was necessary to have a control group with no treatment.
Embryos were divided into 4 groups: DMSO (vehicle control), EOM, DMSO+NAC, EOM+NAC. We did have a control group with no treatment at the beginning, but find no difference between no treatment and DMSO groups. 
How many embryos did they select for each group? How many repetitions have been done?
About 50 embryos were exposed in each group, and the experiments were repeated at least three times. We have added the relative information in the manuscript.
Why was a single dose used?
In our previous study, we have tested the effects of PM2.5 in different dose levels (Zhang et al, Toxicology 2016). We have cited the article in the PM2.5 sampling section.
3.1. The criteria(s) for heart malformation should be clearly stated. how many embryos were used? Was the pericardiac edema given in Figure 1 evaluated as a heart malformation? If so, I must say that this is not true. Because, percardiac edema is considered as body malformation in the literature. Malformations observed in the heart should be given and identified.
Thanks for your advice. We identify heart malformation based on not only pericardial edema but also altered looping and decreased size. The relative information has been added in section 3.1.
3.3. Why did they record the heart rate for 30 seconds? reference should be given.
We have put a reference in section 3.3 (Zhang et al, Toxicology 2016)
3.4. Dissecting the heart from a 72-hour embryo is a very successful and interesting practice. More detailed information should be given about this application.
Thank you for your comment. The technique is a little bit tricky, but all we need are practise and to be careful. Thus, I added this sentence “Need to be careful to avoid destroy the heart shape.”
4.1. how many embryos were used?
About 50 embryos were exposed in each group. We have added this information in the manuscript.
4.2. If only 3 hearts were used for each group, this would not be sufficient.
About 50 embryos were exposed in each group.
4.3. I doubt that waiting for the samples for 5 minutes at room temperature would be sufficient for the hearts to completely attached to the glass slides. Are they sure about this time?
In our experience, the zebrafish heart can adhere to the glass slide in about 5 min at room temperature if the fixation solution was discarded extensively. Otherwise, the time need to be extended. We have changed “5 min” to “at least 5 min” in section 4.3.
4.7. Primary antibodies dripped onto the same sample? this part needs to be given much more detail.
For the two primary antibodies used in this study, they can be added at the same time. We have added more information in section 4.7.
4.9. What was used as a secondary antibody? The images (Figure 2) look like the picture of the same marker (ec. DAPI) in different filters.
The two secondary antibodies used in this study were FITC-labeled goat anti-mouse and cy3 goat anti-rabbit as mentioned in section 4.9. The images in Figure 2 did look similar but we have double checked the results.
4.11. How was the quantification of fluorescent images done?
We used ImageJ software to quantify the fluorescent signals from at least 5 hearts in each group.
In Discussion section
The discussion is very weak. Must be strengthened.
There are some sentences that should not be in the discussion section (lines 173-180). these should be moved to the method part.
Thanks for your advice. We have added more sentences in the Discussion section to strengthen it. We put these sentences in the discussion because we are asked to explain the advantages and limitations of the technique in this section. 
