We thank our reviewers and Editor for their thoughtful comments and suggestions about our manuscript entitled " A neonatal BALB/c mouse model of necrotizing enterocolitis" by Tian et al. (Number: JoVE63252R1). We have addressed all the concerns and questions by performing further detailed analysis of our data and providing answers to specific questions. We think the revised manuscript has been substantially improved and we hope it is suitable for publication on JoVE. Our point-by-point responses (blue) to editor’ and reviewers’ comments are provided below. comments are provided below and we indicate text changes made in response to the reviewer comments by font color (red) in the revised manuscript.

Editorial comments:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
We have carefully checked throughout the manuscript and corrected the errors in spelling and grammar.

2. Please revise the following lines to avoid previously published work: 119-123. Please refer to the iThenticate report attached.
Thanks for the editor’s suggestion, we have revised it in the manuscript.

3. Please provide an institutional email address for each author.
We have provided the corresponding author and co-corresponding author’s institutional email address.
[bookmark: _Hlk86090299]
4. Please include a Summary to clearly describe the protocol and its applications in complete sentences between 10-50 words: “Here, we present a protocol to …”
We have added a summary that “Here, we present a protocol to use neonatal BALB/c mice to establish an NEC model” at the end of the introduction.

5. Please rephrase the Abstract to more clearly state the goal of the protocol in 150-300 words.

Thanks to the editor’s suggestion. We have revised the abstract again according to the suggestion.
[bookmark: OLE_LINK1]
6. 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.
For example: ESBILAC's, Abbott, etc

We have changed the vocabulary of commercial language into generic terms in accordance with the editor’s suggestion.

7. Please ensure that the Introduction includes all of the following:
a) A clear statement of the overall goal of this method
b) The rationale behind the development and/or use of this technique
c) The advantages over alternative techniques with applicable references to previous studies
d) A description of the context of the technique in the wider body of literature
e) Information to help readers to determine whether the method is appropriate for their application

We have revised the introduction according to the editor's suggestion and We think the revised introduction has been substantially improved.
[bookmark: _Hlk86093026]
8. Please adjust the numbering of the Protocol to follow the JoVE Instructions for Authors. For example, 1 should be followed by 1.1 and then 1.1.1 and 1.1.2 if necessary. Please refrain from using bullets or dashes.

We have adjusted the protocol number with reference to the latest publications according to JOVE and the JOVE instructions for authors.

9. Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible. Avoid usage of phrases such as “could be,” “should be,” and “would be” throughout the Protocol. Any text that cannot be written in the imperative tense may be added as a “Note.” However, notes should be concise and used sparingly. Please include all safety procedures and use of hoods, etc.

Thanks to the editor for providing so many valuable suggestions in this section, we have revised it in accordance with the suggestions.

10. The Protocol should be made up almost entirely of discrete steps without large paragraphs of text between sections. Please simplify the Protocol so that individual steps contain only 2-3 actions per step and a maximum of 4 sentences per step. (e.g., lines 92-99, 103-109, etc.)

According to the editor's suggestion, we have carefully revised this part in the manuscript.

11. 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 already written the details of the steps in the notes.

12. Lines 125-142: The Protocol should contain only action items that direct the reader to do something. Please move the discussion about the protocol to the Discussion. Please revise to actionable steps or consider moving the lines to the Discussion section.

Regarding the content of lines 125-142, we agreed with the editor's suggestion. We moved them to the appropriate paragraph in the discussion section.

13. Please move the Figure legends to the end of the Representative results section.

We have moved the Figure legends to the end of the Representative results section.

14. As we are a methods journal, please ensure that the Discussion explicitly covers the following in detail in 3-6 paragraphs with citations:
a) Critical steps within the protocol
b) Any modifications and troubleshooting of the technique
c) Any limitations of the technique
d) The significance with respect to existing methods
e) Any future applications of the technique

Thanks to the editor for some suggestions on the discussion, we mentioned these points in the discussion section:
a) Gavage and hypoxia are key steps in the protocol, and we have emphasized in the third paragraph of the discussion section.
b) The main difficulty of this technique is the mastery of the gavage operation and the hypoxic operation. Regarding the gavage operation, our team has mastered it very well, and the hypoxic operation will be adjusted in the future. These are mentioned in the third and fourth paragraphs of this discussion.
c) The limitation of this technique is the low success rate of model building, but we will try to improve. This is mentioned in the fourth paragraphs of this discussion.
d) and e) Regarding those two points, we have mentioned in the first paragraph of the discussion section.

15. Please title case and italicize journal titles and book titles in the references. Do not use any abbreviations. Article titles should start with a capital letter and end with a period and should appear exactly as they were published in the original work, without any abbreviations or truncations.

Regarding the format of the reference, we have modified it in accordance with the editor’s request.

16. Figure 3/5: Please include scale bars in all histology images
.
In Figure 3 and Figure 5, we have followed the editor’s suggestion to insert the scale bars.

17. Please revise the table of the essential supplies, reagents, and equipment. The table should include the name, company, and catalog number of all relevant materials in separate columns in an xls/xlsx file. Please sort the Materials Table alphabetically by the name of the material.

Information about equipment, reagents and materials has been sorted in table 2 in accordance with the editor’s requirements.

Reviewers' comments:
Reviewer #1:
It's a pleasure review the manuscript:
A neonatal BALB/c mouse model of necrotizing enterocolitis by Tian et al.

The purpose is very interesting and the manuscript was well conducted, rich in details. The abstract and introduction are well written. The figures have high resolution. The n is appropriate.

Thanks for the reviewer’s positive comments.

Minnor points:
In protocol, please provide the number of approve by Institutional Animal Care and Use Committee.

Thank you for your suggestion, in protocol, we provide the number of approve by Institutional Animal Care and Use Committee.

In Note, line number 86, the term "dam" is not more adequate, as well the term "placed". Please rewrite.

[bookmark: _nebA1D5483B_347A_4CA5_8D90_E76B925F60C1]Thank you for your suggestion. About dam, in our research, it refers to the mother of the mouse. The same “dam” was used in other articles from JoVE, such as “Carini L M, Murgatroyd C A, Nephew B C. Using Chronic Social Stress to Model Postpartum Depression in Lactating Rodents[J]. Journal of Visualized Experiments,2013(76)”, “Lemons A, Saré R M, Beebe Smith C. Chronic Sleep Deprivation in Mouse Pups by Means of Gentle Handling[J]. Journal of Visualized Experiments,2018(140)” and so on.
[bookmark: _Hlk86175137]
In line 120, the term "Dewax" is not more adequate too. Please rewrite.

We agree with your suggestion. The term "Dewax" is replaced with “Deparaffinize”.

Why the authors used 1% hydrochloric acid alcohol for histology?

Thank you for your suggestion. Our answer to this question is as follows:
After staining with hematoxylin, it must be differentiated with 1% hydrochloric acid and ethanol to remove excessively bound hematoxylin dye and cytoplasmic hematoxylin dye. And 1% hydrochloric acid is suitable for intestinal tissue to make H&E stain.

Reviewer #2:
Manuscript Summary:
The authors present a NEC mouse model using BALB/c mice, which have the advantage of Th cell polarization. For NEC induction the authors are present a protocol including gavage feeding, LPS, cold stimulation and hypoxia as well as separation from the mother. The protocol and handling is explained very well. Major outcomes were development of bodyweight, stool characteristics and intestinal pathology as well as survival. The results show significant higher tissue damage as well as stool pathologies in mice if the NEC induction group compared to controls. The bodyweight development shows similar findings. The authors conclude that the described protocol using BALB7c mice is useful for Th cell research in NEC.

[bookmark: OLE_LINK4]Thanks for the reviewer’s positive comments.
[bookmark: OLE_LINK2]
Major Concerns:
Why was it necessary to use such a stressful protocol for NEC induction. Many protocols for NEC induction are published using maternal separation or cold stimulation or hypoxia. For my opinion and experience it is not necessary to use such an intense protocol. Many protocols were described without maternal separation or cold stimulation but with constant NEC inductions (e.g. Welak et al., Vincent et al., Klinke et al.)

[bookmark: OLE_LINK3]Thank you for your question. However, in different studies, the strains of mice used to induce NEC are different, and the methods for inducing NEC are different. Previously, we used neonatal BALB/c mice either hypoxia or cold stab to induce NEC, but it was difficult to successfully induce NEC. Therefore, we used hypoxia combined with cold stab to induce NEC, and our conditions for inducing NEC are similar to Steven X. Cho et al (doi.org/10.1038/s41467-020-19400-w).

More over, in my experience the newborn mice are not very stress resistant and may die because of many interventions. Therefore, for my opinion it is questionable if it is necessary and advisable to do so many gavage feedings and handlings with the animals. There are no comments of analgesic therapy for the mice pups during the NEC protocol. Did you give them any analgesia? If yes, what and in which way?

Thank you for your question. During our experience the newborn mice are not very stress resistant and may die. Therefore, in order to prevent the mice from dying due to low body temperature, we put the mice in the incubator when not operating. Regarding gavage, our purpose is mainly to provide energy for mice. Our team has mastered the gavage operation, and we use a specialized gavage device（Fig. A）, the gastric plastic tube that enters the esophagus and stomach is only 0.3mm in diameter, and well-trained gavage does not lead to fatal harm to mice. In terms of analgesia, we use isoflurane for euthanasia when drawing materials.
[image: ]
Fig. A

Did analyze any other signs of NEC severity as inflammation markers, markers of apoptosis etc? Your are recommending the described protocol for Th cell research in NEC, but you did not show what happens to the TH cells during your protocol, and discuss this with the findings of Th cell research in humans with NEC. For my opinion you should show and proof that your protocol is really useful for th cell research in NEC not just using mice with Th cell polarization.

First of all, thanks to the review experts for their questions in assessing the severity of NEC. The purpose of our research is to use BALB/c neonatal mice to induce NEC. According to other studies, whether the NEC model is successful is based on the Nadler pathological score of intestinal tissue. For example, the scoring standards used in the research of Steven X. Ch (doi.org/10.1038/s41467-020-19400-w) and Melissa D. Halpern (doi:10.1152/ajpgi. 00168.2007) et al. If the score is ≥2 scores, the model is successful. And the higher the score, the more serious the intestinal damage. In addition, our team will conduct research on TH cells in future research, and we discuss this in our Discussion section.


Minor Concerns:
You explain that all mice died until day 13. Did you euthanize the mice at a defined endpoint or didi you use characteristics for deciding of euthanisation? Or did the mice die spontaneously, and if the do so, how many time was between dead and tissue collection? Did you also use tissue of mice, which you found dead in the incubator? Please describe this more precisely.

Thank you for your question. We explain that all mice died until day 13, which were not collected tissue and died spontaneously. This is to make the survival curve of spontaneous death of mice. The results of this experiment are shown in Fig.4C in the manuscript submitted for the first time, but in the revised manuscript we have included Supplementary Fig. 1.
[bookmark: _Hlk86330345]In addition, NEC was induced for 5 days. The mice were euthanized and collected sample when they appeared symptoms, such as ileus, hematochezia, diarrhea and so. The results of this experiment are shown in Fig.4C in the reworked manuscript.

Reviewer #3:
Manuscript Summary:
Thank you for inviting me to review the manuscript titled " A neonatal BALB/c mouse model of necrotizing enterocolitis by Yan Tian et al. The authors in this manuscript aimed to optimize a NEC model using neonatal BALB/c mice proposing more clinical relevance due to polarization of TH2 cells during infection in this particular strain compared to the more commonly used C57BL/6J mice. The authors used the more typical method for developing the intestinal injury with the combination of formula feeding, recurrent hypoxia, and hypothermia in association with LPS. The authors demonstrated histological injury in some animals suggestive of NEC-like intestinal injury in the model. The protocol is relatively well written, but there are some areas that need clarification especially if the goal is to provide a protocol that will be replicated by other investigators.

Thanks for the reviewer’s positive comments.

Major Concerns:
1- One of the major concerns is the unclear duration and outcome of the results. The authors noted a range for volume of feeds of 40-50 ul/feed throughout the duration of the experiment. Generally the volume of feeds is increased in other similar models per day ( ~ 50ul/gram body weight) adjusted on daily basis. Is there a reason the authors stayed at the same volume? would this play a role in the lack of weight gain in the animals?

Thanks for your question. According to the growth energy requirements of normal mice, it is necessary to increase the feeding amount daily according to what you said. However, mice that have been induced to NEC will appear intestinal symptoms of NEC over time. At this time, their feeding volume cannot increase day by day. This is similar to the feeding of clinical children with NEC, and children with NEC will fast or reduce feeding energy when they appear symptoms of NEC.

2- The authors noted 4-5 days of experimentation and "maybe longer". In the results section, the duration was up to 8 days total where all the animals died at the end. What would the authors suggest for others to use for optimal results? 8 days of feeding is a long period of time especially with feeding throughout the day. Generally in other similar models, the duration is 4 days total after which surviving animals are euthanized.

Thank you for your questions. We explain that the duration was up to 8 days total where all the animals died at the end, which were not collected tissue and died spontaneously. This is to make the survival curve of spontaneous death of mice. The results of this experiment are shown in Fig.4C in the manuscript submitted for the first time, but in the reworked manuscript we have included Supplementary Fig. 1.
[bookmark: OLE_LINK5]In addition, we also induced NEC for 5 days, similar to models in other studies. When the NEC symptoms appeared, such as ileus, hematochezia, diarrhea and so on. (doi.org/10.1038/s41467-020-19400-w), the mice were euthanized and collected tissue. The results of this experiment are shown in Fig.4C in the reworked manuscript.

3- The authors show bar graph figure for histological injury. At what point where the tissues collected? If all the animals died at day 13, where the tissues collected after the animals died? Generally in the NEC model, tissues are collected from the surviving pups, otherwise the histological injury will be variable and based on the day of death. This would lead to inability to replicate the results especially when looking at preventative approaches.
Shown in Supplementary Fig 1, the survival curve that the mice in the NEC group die spontaneously, all the animals died at day 13, which were not collect tissues.

Thank you for your questions. As you asked in our answer to question 2, mice that have induced NEC for 5 days are used to collect tissues for H&E staining, and tissues are collected from the surviving pups when they appeared NEC symptoms. In order to make the survival curve that the mice in the NEC group die spontaneously, extend the NEC induction time until all mice die, which were not collect tissues and until day13 all the mice died, shown in Supplementary Fig 1.

4- The authors at the end mentioned "success rate is not very high" but in the results all the animal died in the experimental NEC. How do they suggest optimization? and where they noting histological injury? On that note, please provide incidence of NEC in the model.

Thanks for your question. Regarding the three points of this question, the first point has been explained in questions 2 and 3. Regarding the optimization of the induced NEC model, we plan to adjusted the oxygen concentration in the later stage, from 5% O2 in our study to 1% in Yu-Mei He’s studies(doi:10.1038/nm.4467). We have provided incidence of NEC in the model in the revised manuscript, which was 38-50%.
Minor Concerns:

1- I'm still not convinced that using BALB/c mice is superior to C57/B6J despite the justification of the authors. If genetic modulation is needed then the later background is more relevant.

Different strains of mice have their advantages when used to induce NEC models. In our study, BALB/c mice are used to induce NEC mainly because they have an advantage in T helper cells.

2- The stool scoring will only provide more subjective data that will be difficult to standardize. It would have been more helpful if occult or frank blood was the outcome from the stool scoring instead of their approach.

We agree with your opinion. Stool score is used to help explain intestinal dysfunction in NEC mice, and stool score is the average of three people scored independently.
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