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"Identification and Characterization of Immunogenic RNA Species in HDM Allergens that Modulate Eosinophilic Lung Inflammation"

We thank the editor for fast handling our manuscript and three reviewers for their constructive critiques. Based on the comments from the editor and all three reviewers, we have expanded the introduction and discussion by clearly stating the overall goal and rationale for this manuscript and by providing more information on the advantages and limitations of the methods described in this manuscript. The detailed changes in text have been highlighted in blue. Our point-to-point responses are shown below.
----------------------------------------------------------------------------------------------------------------------------------------------------
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. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.
Re: we appreciate these instructions. We have carefully checked the manuscript and tried our best to correct any spelling and grammar errors.

2. Please format the manuscript as: paragraph Indentation: 0 for both left and right and special: none, Line spacings: single. Please include a single line space between each step, sub-step and note in the protocol section. Please use Calibri 12 points
Re: yes. we have now formatted the manuscript according to the above guidelines.

3. Please do not include the running title.
Re: yes. we have now removed the running title from the front page.

4. Please provide an email address for each author.
Re: yes. we have now added email addresses for all authors on the front page of this manuscript.

5. Please make the abbreviations and expanded term as two separate keywords.
Re: yes. we have expanded the abbreviation of each keyword into two separate words.

6. Please include a Summary to clearly describe the protocol and its applications in complete sentences between 10-50 words: “Present here is a protocol to …”
Re: yes. we have now provided a Summary on the front page of the manuscript.

7. Please do not include the video link details in the text. This is automatically generated later.
Re: yes. we have now removed the video link.

8. Please ensure that the Abstract is between 150-300 words.
Re: yes. we have revised the Abstract and confirmed the word number within the limit.

9. Please expand the Introduction to include 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
Re: yes. we have added a new paragraph in the Introduction section to clearly state the overall goal and rationale for this manuscript. Additionally, we have revised the text to provide more information on the advantages of the methods described in this manuscript.

10. JoVE cannot publish manuscripts containing commercial language. 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: Lysing Matrix D, Falcon, Trizol, Mini Beadbeater, Eppendorf, Styrofoam, etc.
Re: yes. all commercial languages have been removed from the text and placed into the corresponding tables.

11. Please include an ethics statement before your numbered protocol steps, indicating that the protocol follows the animal care guidelines of your institution.
Re: yes. we have now included an ethics statement before the protocol steps.

12. Please revise the protocol text to avoid the use of any personal pronouns in the protocol (e.g., "we", "you", "our" etc.).
Re: yes. we have verified that personal pronouns are not used in the protocol text.

13. The protocol steps should be numbered action steps. All the headings, subheadings and steps should be numbered. 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, alphabets, or dashes.
Re: yes. we have re-numbered the action steps by following above suggestions.

14. 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.”
Re: yes. we have used the imperative tense to describe the experimental procedures in the manuscript.

15. The Protocol should contain only action items that direct the reader to do something.
Re: yes. we confirm that this protocol contains only the sequential actions on how to perform the experiments.

16. Please ensure you answer the “how” question, i.e., how is the step performed?
Re: yes. the direction on how to perform the experiment at each step has been clearly spelled out in the text.

17. Please ensure that individual steps of the protocol should only contain 2-3 actions per step.
Re: yes. we confirm that each step contains no more than three actions.

18. There is a 10-page limit for the Protocol, but there is a 2.75-page limit for filmable content. Please highlight 2.75 pages or less of the Protocol (including headings and spacing) that identifies the essential steps of the protocol for the video, i.e., the steps that should be visualized to tell the most cohesive story of the Protocol.
Re: yes.  we thank the editor for the kind reminder and we have confirmed that content of this manuscript is within the page limit.

19. Please include at least one paragraph of text to explain the Representative Results in the context of the technique you have described, e.g., how do these results show the technique, suggestions about how to analyze the outcome, etc. The paragraph text should refer to all of the figures. Data from both successful and sub-optimal experiments can be included.
Re: yes. we have added one paragraph to explain the Representative Result associated with the described technique.

20. Please obtain explicit copyright permission to reuse any figures from a previous publication. Explicit permission can be expressed in the form of a letter from the editor or a link to the editorial policy that allows re-prints. Please upload this information as a .doc or .docx file to your Editorial Manager account. The Figure must be cited appropriately in the Figure Legend, i.e. “This figure has been modified from [citation].”
Re: yes. we are currently in the process of obtaining explicit copyright permission to reuse the figures that was recently published in Journal of Immunology.

21. Please include all the Figure Legends together at the end of the Representative Results in the manuscript text. Please do not embed this in the figure.
Re: yes. we have moved the Figure Legends to the corresponding sections in the manuscript text.

22. As we are a methods journal, please revise the Discussion to explicitly cover 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
Re: yes. we have revised the Discussion by adding two new paragraphs and modified the relevant texts accordingly.

23. Please move all the recipes into a table and upload separately as .xlsx file to your editorial manager account.
Re: yes. we have moved all the recipes into a new Table 9. 

24. All tables should be uploaded separately to your Editorial Manager account in the form of an .xls or .xlsx file. Each table must be accompanied by a title and a description after the Representative Results of the manuscript text and must be referenced in the text.
Re: yes. all tables have been uploaded separately and referenced in the manuscript text.

25. All figures should be uploaded separately to your Editorial Manager account. Each figure must be accompanied by a title and a description after the Representative Results of the manuscript text.
Re: yes. all figures have been uploaded separately. All figure legends have been placed at the relevant position of the manuscript text.

26. 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.
Re: yes. we have formatted each reference to according to the above guideline. 
----------------------------------------------------------------------------------------------------------------------------------------------------
Reviewer #1:
Major Concerns:
In the introduction section:
I am suggesting to elaborately explain the purpose of these experiments connecting real world application.
Re: yes, we have revised “the Introduction section” by adding a new paragraph to explain the goal of this protocol, which is “Based on the hygiene hypothesis orginally propoposed by Strachan 1, early childhood exposure to environmental microbial factors such as endotoxin can protect against the development of allergic disorders 2,3. However, the underlying mechanisms remain largely undefined. Natural allergens such as house dust mites (HDM) are often in complex forms containing both allergic proteins that drive aberrant type 2 responses and microbial substances that induce innate immune responses. Innate immune detection of those allergen-associated microbial components plays an important role in regulating the development of type 2 inflammatory conditions such as allergic asthma 4-6. The overall goal of this protocol is to determine whether allergen-associated microbial RNA can activate innate immune responses to counteract the development of eosinophilic lung inflammation in a mouse model of allergic asthma.”

In the discussion section:
Please discuss the specificity of the J2 antibody. What is it actually detecting? Any dsRNA structure, any sequence specificity? Cross-reactivity of the antibody, its limitation etc.
Re: we have added a new paragraph in the section of “discussion” to explain the specificity and limitations of J2 Ab, which is “In this protocol, the RNA dot blot has been employed to detect the presence of dsRNA structures in natural allergens with a mouse monoclonal antibody J2, which specifically binds to the dsRNA (≥40bp) independent of sequence. This method is highly reliable because J2 is unable to recognize dsRNA-containing samples pretreated with RNase III (a dsRNA-specific endonuclease), but not RNase T1 (a ssRNA-specific endonuclease). However, it is worth pointing out that a widely used synthetic analogue of dsRNA, Polyinosinic:polycytidylic acid [Poly(I:C)], has been reported to bind to J2 at a very low affinity 22-26.”

FACS analysis: Please provide description in detail how the analysis was done, what machine was used, etc.
Re: we have added a new Table (Table 8) to describe how to set up the running of FACS samples with the instrument, BD FACSCelesta™, and the obtained flow data was analyzed by FlowJo software with the gating strategy as shown in Figure 3. 

Minor Concerns:
Minor errors in the manuscript to be corrected:
Line 65: Frozen > change to freeze
Re: corrected.

Lines 73, 76,112,115: Do > change to lower case letter (do)
Re: corrected.

Lines 77,95: H20 > H20
Re: corrected.

Line 87: Ant> Anti
Re: corrected.

Line 118: please provide the amount of RNA used in cDNA synthesis
Re: we used 100ng of RNA for the cDNA synthesis.

124: ……"treated with HDM allergens as…": how was treated? What was used to treat? What do you specifically mean by HDM allergens? HDM lysate, live HDM…?
Re: we mean HDM extract (100g) that was treated with RNase III (1l) in the RNase III reaction buffer.

Figure 1 legend: left and right panel switch
Re: corrected.

What is HT_DNA? How did you extract RNA (referencing to line 63)?
Re: HT-DNA is herring testis DNA. We used Trizol in combination with lysin matrix to extract RNA from HDM and insects.

Figure 3: Correct the name of the figure (figure1 > figure3)
Table 1: D. farina > D. farinae
Re: corrected.
----------------------------------------------------------------------------------------------------------------------------------------------------
Reviewer #2:
Major Concerns:
In general, the authors failed to provide a detailed protocol for the different techniques. Lack of information, lack of rational of why this method and not another one, and lack of validation, controls, quality assessments. In the figures, authors are providing a bit more details, use of controls, and details about antibodies… but none of those controls are detailed in the manuscript. Tables are incomplete, procedures are simplistically described. No details about analysis and quality assessment.
Re: we thank the reviewer’s constructive critiques. We have modified our manuscripts extensively to provide more details to address the reviewer’s concerns. The changes are highlighted in blue. 

Those protocols are known for long time, the authors should provide evidence of efficacy. Why are the procedures, in the context of HDM mouse models inflammations, described are providing more consistency, robustness, efficacy.
Re: the primary goal of this manuscript is to address an unknown role for natural allergens-associated immunostimulatory RNAs, dsRNA species in particular, in the development of allergic inflammation. The RNA Dot Blot and the gene expression analysis using RT-qPCR were used to build up the confidence to move into a function in vivo experiment, in this case, HDM-induced allergic inflammation. Thus, the sequential application of all these protocols are required.

Minor Concerns:
Introduction
1. The introduction is not adequate for the content of the paper. The introduction should provide a rational to explain why those methods can be used and how have they been validated (reference other papers that describe the methods and alternatives). 
Re:  we have added a new paragraph in the discussion to explain the specificity and limitations of J2 Ab. “In this protocol, the RNA dot blot has been employed to detect the presence of dsRNA structures in natural allergens with a mouse monoclonal antibody J2, which specifically binds to the dsRNA (≥40bp) independent of sequence. This method is highly reliable because J2 is unable to recognize dsRNA-containing samples pretreated with RNase III (a dsRNA-specific endonuclease), but not RNase T1 (a ssRNA-specific endonuclease). However, it is worth pointing out that a widely used synthetic analogue of dsRNA, Polyinosinic:polycytidylic acid [Poly(I:C)], has been reported to bind to J2 at a very low affinity 22-26.”

2. Confusion about HDM RNA? can author clarify what would be the source of dsRNA in house dust mites? Do they refer to existence of commensal viruses or bacteria present in the HDM? A bit of background would help. 
Re: HDM RNA was extracted and purified from either HDM extracts or whole bodies (Greer lab). The source of dsRNA in HDM RNA currently remain unknown. 

3. dsRNA extraction is not easy, many methods are available. Author should mention in references the different methods to isolates dsRNA.
Re: Here we used the Trizol reagent in combination with lysing matrix D to isolate total RNA (not dsRNA) from HDM and insects.

4. How do author justify the use of Trizol method and how did they validate this method?
Re: we used Trizol to extract total RNA, not dsRNA, from HDM, insects and mouse lung tissues. The RNA purity is based on the measurement of NanoDrop 200c, which the ration of absorbance 260/280 nm is ~2. 

5. How does authors validate their dsRNA extraction? Please provide paper or Qiagen protocol where it is mentioned that dsRNA can be isolated using Trizol? Authors can bring that method as a novelty but then they have to show that using positive controls like culture of Viruses that have a lot of dsRNA.
Re: Trizol was used here to extract total RNA, not dsRNA, from HDM, insects and mouse lung tissues. The presence of dsRNA structures in total RNA was evaluated by the dsRNA-specific J2 Ab in combination with the treatment of dsRNA-specific endonuclease, RNase III. 

6. Please provide evidence that Trizol will perform properly when diluted by more than 25%. (Qiagen usually recommend use of Trizol LS that is more concentrated) > see Qiagen information about Tissue RNA extraction using Trizol LS. However I'm not sure this is appropriate for dsRNA from Bacteria and viruses.
Re:  Trizol reagent should not be diluted. We used 1 mL of the stock solution was used to extract RNA from allergens. The instruction can be found at:  https://www.thermofisher.com/order/catalog/product/15596026#/15596026.

7. The ratio Isopropanol / Trizol aquous phase is critical to obtain High quality RNA specifically for small RNA species. Please provide information about dsRNA solulbility in isopropanol. Author should suggest a ratio of isopropanol like 0.65x aqueous volume.
Re:  we used chloroform (0.2 ml) / Trizol (1 ml) phase separation to extract total RNA. 2.5X volume of Isopropanol was added into a new tube that contains the aqueous sample (upper phase) to precipitate the total RNA.

8. The method stop at line 78. Then what to do? What are the Nanodrop dynamic range? what parameter to use on the Nanodrop? dsRNA, sRNA, DNA?? What are the parameter to allow experimentalist to assess the quality of extraction/dsRNA?
Re:  Total RNAs isolated from HDM or insects will be applied for the Dot blot analysis and mouse lung delivery. We used Nanodrop 2000c to measure RNA samples, which has dynamic range, 2-15,000 ng/l. The ratio of absorbance at 260 and 280 nm is used to assess the purity of RNA. A ratio of ~2.0 is generally accepted as “pure” for RNA.

9. What/how authors recommend storage of RNA extracted?
Re: It is recommended that the extracted RNA samples should be dissolved in RNase-free water and stored at -70 oC.

Immunoblotting assay for dsRNA.
10. A quick introduction would be helpful.
Re: Thanks for the excellent suggestion. We have added more information on the immunoblotting assay for dsRNA in the sections of “introduction” by saying that rapid detecting the dsRNA structure with RNA Dot blot in combination with a dsRNA-specific monoclonal antibody J2 and “discussion”.  

11. What control do authors suggest using, this is particularly important in radio-immuno assays since intensity of bands are not linear.
Re:  we agree with the reviewer that control RNA or DNA samples are important in radio-immuno assays. As shown in Figure 1, HT-DNA and earthworm RNA should be added as the negative controls.

12. How many replicate would authors suggest? Any dilutions?
Re:  In general, two replicates are recommended.

13. Author stop the description of the method at point 10. Line 95. So what is next? The method is incomplete.
Re: The next is to use these RNA samples isolated from HDM or insects to compare their in vivo immunostimulatory and modulatory activities using the RT-qPCR and FACS analysis, respectively.

RT-qPCR HDM RNA
14. What is the role of RNAse III? A 2-3 sentences introduction would facilitate the understanding of the reason why the method.
Re:  RNase III is a dsRNA-specific nuclease. Together with ssRNA-specific nuclease RNase T1, they were used for the structure-function (immunostimulatory) analysis of RNA samples. More details have now been provided in the section of discussion.

15. The points 1 to 4 refers to mouse experiments not to RT-qPCR (title) > those points summarize a lot of technical procedures that should require more details or should be referred to another paper. " as recommended by …" 
Re:  yes, we have modified this part by providing more details on how to perform the RT-qPCR.

16. Point 5 to 15 list all points to isolate RNA and are not linked to RT-qPCR
[bookmark: _GoBack]Re:  this point has been well taken. We revised this part by including two sections: 2.1 RNA isolation from lung tissues from mice treated with HDM RNA; 2.2 RT-qPCR to determine the ability of HDM RNA in stimulating lung gene expression.

17. No description of steps to RT-qPCR is described. Authors report to a kit without any description.
Re:  we now have added all steps on how to set up and run a RT-qPCR.

18. No details about how to perform RT-qPCR and how to analyze the data. What is the linear dynamic rage of primers …
Re:  we have added more details on how to perform RT-qPCR and analyze the data. Table 5 shows the program of RT-qPCR on a CFX384 Touch™ Real-Time PCR Detection System.

19. This method is not to identify HDM RNAs (for what is it), but to measure differential gene expression induced by HDM-RNA in mouse lung. Title should be rephrased.
Re: yes, we have changed the title to “RT-qPCR to measure the activities of HDM RNA in stimulating ISG expression in mouse lungs.”

BAL fluid collection for FACS
19. One quick introduction could help.
Re: Thanks for the excellent suggestion. We have added more information about BAL fluid collection for FACS analysis in the sections of “introduction” by accurate quantifying the number of eosinophils in BAL and lung in the context of HDM-induced lung inflammation using flow cytometry analysis and “discussion”.  

20. What is the objective of the method? BAL collection, cell isolation, FACs staining, cell counting?
Re:  The overall goal of this protocol is to determine whether allergen-associated microbial RNA can activate innate immune responses to counteract the development of eosinophilic lung inflammation in a mouse model of allergic asthma.

21. Why do author use PBS+ EDTA? is there a paper that refer to this? If not maybe author should provide a small experience showing the worth to use EDTA.
Re:  EDTA at 0.1 mM (Table 9) is used here to prevent the formation of cell clumping and should not cause any harms to cells at such a low concentration.

22. The g force of 1700g is quite high! Majority of protocol don't exceed 800g for 5 minutes (vast majority centrifuge at 400g for 5 min). Authors could explain why 1700g. 1700G may affect cell viability.
Re:  we have changed the centrifuge speed to 500 g. 

23. RBC is an osmolytic reagents, did authors test the effect of osmolytic shock on immune cells isolated from BAL? usually RBC treatment is suggested if BAL are very bloody. In that case, the experimentalist failed to produce a good BAL collection, 2. If slight RBC contamination due to hemorrhagic in the lung due to HDM reaction, FACS settings can avoid RBC lysis. Please comment.
Re: we agree with the reviewer that RBC treatment may not be necessary for BAL under normal conditions. However, inflammatory conditions induced by HDM treatment, severe lung inflammation leads to massive infiltrations of immune cells (Eos) into BAL.  In such conditions, we incubate all BAL samples with RBC for a very short time (< 1min).  Sun et al has previously reported that BAL fluid can be treated with RBC lysis buffer (below).

Sun, F., G. Xiao, and Z. Qu, Murine Bronchoalveolar Lavage. Bio Protoc, 2017. 7(10).

24. Point 17 - line148: what is the solution?
Re:  I change the “solution’ into “cell suspension”.

25. The number of centrifugations at 1500g is excessive.
Re:  we have changed the centrifugation speed to 500g.

26. Once again, nothing is detailed about the FACS experiment per se. Authors describe the collection of the BAL and the isolation of the cellular fraction but nothing about FACS (antibody staining, FCgR blocking, FACS strategy).
Re:  more details on FACS experiment have been added into Table 7 and 8.

Lung dispersion for FACS
27. Same questions as above.
Re:  we have revised the section based on the above comments.

Discussion
28. The comments on RNAse is important and should be addressed in the procedure description.
Re:  RNase III is a dsRNA-specific nuclease. Together with ssRNA-specific nuclease RNase T1, they are used here for the structure-function (immunostimulatory) analysis of RNA samples. More details have been provided in the section of discussion.

29. Discussion is incomplete.
Re:  we have added a new paragraph in the discussion to explain the specificity and limitations of J2 Ab. “In this protocol, the RNA dot blot has been employed to detect the presence of dsRNA structures in natural allergens with a mouse monoclonal antibody J2, which specifically binds to the dsRNA (≥40bp) independent of sequence. This method is highly reliable because J2 is unable to recognize dsRNA-containing samples pretreated with RNase III (a dsRNA-specific endonuclease), but not RNase T1 (a ssRNA-specific endonuclease). However, it is worth pointing out that a widely used synthetic analogue of dsRNA, Polyinosinic:polycytidylic acid [Poly(I:C)], has been reported to bind to J2 at a very low affinity 22-26.”

Table with reagents
Authors should provide information about how to purchase those reagents
Re:  we have included the vendor name and catalogue numbers for each product. For details, please refer to the Tables (2, 3, 6, 7).

Table 4 PCR primers: no sequences provided. 
Re:  the sequences of PCR primers are shown in Table 4.

Table 5. RT-PCR steps???
Re:  we had added more information on how to set the RT-qPCR reaction in this section.

Table 7. Authors provide a list of antibodies but don't describe how to stain the cells, which was supposed to an objective of this paper. Please edit.
Re:  Table 7 shows the details on how to stain cells for FACS analysis.

----------------------------------------------------------------------------------------------------------------------------------------------------
Reviewer #3:
Major Concerns:
There are missing procedures: Length of isolated RNA (e.g. RNA seq)
Re: when resolved in gel, total RNAs isolated from HDMs and insects were observed to span over a wide (10-10,000 bp).

Purity and quality control of isolated RNA (e.g. microarray system)
Re: corrected. RNA purity was determined by NanoDrop 2000c and the 260/280 ratio around 2 is considered “pure”.

Endotoxin content determination of isolated RNA when diluted in solution.
Re: we did not directly measure the level of endotoxin in our RNA samples isolated from HDM and insects. It is possible that endotoxin may be present in those samples.

Experiment on animal (information on gender, age, ethic approval, housing condition, …)
Re: The animal information is now provided in Table 6 and the ethic statement, which “Mice were bred and maintained under specific pathogen-free conditions in the animal facility of University of Texas Health San Antonio according to the experimental protocols approved by the Institutional Animal Care and Use Committee.”

For FACS analysis indicate the name of the Flow cytometer used, data acquisition and analysis softwares.
Re: we have added a new Table (Table 8) to describe how to set up the running of FACS samples with the instrument, BD FACSCelesta™, and the obtained flow data was analyzed by FlowJo software with the gating strategy as shown in Figure 3.

Statistical analysis used in this study should be described on each figure legend if necessary.
Re: A separate paragraph of Statistical analysis has now been added.

Minor Concerns:
Line 87; correct Ant-dsRNA by anti-dsRNA
Re: corrected.

Table 7: include the dilution factor for each antibody used for FACS.
Re: we have added the dilution factor into Table 7.
