[bookmark: _GoBack]Point-to-point reply to reviewer’s comments
Dear Editor:
Thank you very much for your consideration and the helpful comments from the referees about our manuscript "Real-time quantification of reactive oxygen species in neutrophils infected with meningitic Escherichia coli" (JoVE 62314). We have revised the manuscript and the comments are replied below for your consideration.

Reply to editorial and production comments:
Changes to be made by the Author(s) regarding the written manuscript:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
Reply: We have checked the whole manuscript to avoid the spelling and grammar errors.

2. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed?
Reply: We have improved some details of the protocol according to the comments from editor and reviewers. We also rearranged some parts of the protocol to make it more reasonable.

3. 1.1: What size filter is used?
Reply: We used the 0.22 μm filter (Line 59).

4. Please convert centrifuge speeds to centrifugal force (x g) instead of revolutions per minute (rpm).
Reply: We have revised the centrifugal force to (x g) (Line 90, 95, 98, 109, 123, 127).

5. 3.5: What happens after centrifugation?
Reply: The cells settle down to the bottom of the tube after centrifugation.
We have revised the manuscript in 3.5 (Line 99) .

6. As we are a methods journal, please revise the Discussion to explicitly cover the following in detail in 3-6 paragraphs with citations:
Reply: We have revised the discussion part according to your comments.

a) Critical steps within the protocol
Reply: The critical steps are concluded and replenished in the discussion (Line 169) .

b) Any modifications and troubleshooting of the technique
Reply: According to reviewer’s suggestion, some modifications in the protocol were added, such as the anticoagulation of collected blood (Line 173) and other ROS indicators (Line 182) in the discussion part. 

c) Any limitations of the technique 
Reply: In the revised manuscript, we replenished some limitations in the process of neutrophil isolation by CD16 enrichment in the discussion part, and we offered an optimized isolation method (Line179) .

d) The significance with respect to existing methods 
Reply: The significance of our method compared to other existing methods was described in the discussion of our manuscript (Line 167).

e) Any future applications of the technique
Reply: The future applications of our method were described in the discussion of our manuscript (Line 189).

7. Please include a Disclosures section, providing information regarding the authors’ competing financial interests or other conflicts of interest. If authors have no competing financial interests, then a statement indicating no competing financial interests must be included.
Reply: We replenished the disclosures section after acknowledgement.
The authors declare no competing financial interests or other conflicts of interest (Line 196) .

8. Please spell out journal titles in the references.
Reply: We have revised the references using JoVE style.

Changes to be made by the Author(s) regarding the video:
1. Break up protocol into chapters.
2. Add a title graphic for the results section
Reply: We have separated the protocol parts into chapters and the title of results section was added. A newly produced video is being uploaded.





Point-to-point reply to reviewer’s comments:

Response to Reviewer#1:
Manuscript Summary:
The paper describes a method to measure intracellular ROS production by neutrophils in real time. This technique could be useful in studying neutrophil response to stimuli, both in the context of meningitis and in other research. The protocol is very clearly written and could easily be executed by a different research group if the centrifugation steps are indicated in g-force. A major shortcoming is the isolation procedure for the neutrophils.

Major Concerns:
1. The method to isolate neutrophils is not optimal. During the protocol, the authors use anti-CD16 magnetic beads to obtain a purer population of neutrophils. However, the CD16 molecule is also present on the surface of NK cells and monocytes, therefore the resulting neutrophil population will not be pure. In most laboratories density gradient centrifugation is performed to separate mononuclear cells from granulocytes. Afterwards, a CD16+ enrichment could be performed but is not mandatory. The CD16+ isolation method could also trigger activation of the neutrophils. It is better to consider negative enrichment of neutrophils with magnetics beads as offered by StemCell (EasySep) .
Reply: Thanks for the encouraging comments on our manuscript. We have revised our manuscript. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Neutrophils comprise 50-70% of the total white blood cells (J Leukoc Biol. 2020, 108 (1), 377-396), monocytes account for 3-8% (J Leukoc Biol. 2007, 81 (3), 584-592), and NK cells account for 3-5% (Future Oncol. 2019, 15(26):3053-3069). It can be said that neutrophils account for the majority of peripheral blood leukocytes and make up the majority (about 85%)  of the harvested cells using our method. The CD16 isolation method is also used by other researchers in the study of neutrophils to investigate the lineage-specific genome architecture (Cell. 2016, 17;167(5):1369-1384).
We performed the experiment with neutrophils enriched by CD16 magnetics beads as a negative control, as shown below (Fig R1). There was no significant change in ROS production in neutrophils loaded with DHE during the continuous measurement. Thus, we consider that the individual stimulus on neutrophils by CD16 can be ignored. 
Additionally, some limitations in the neutrophil isolation steps were added in discussion according to your comments (Line 179) .

[image: C:\Users\Administrator\Desktop\Fig R1.tif]
Figure R1. Time-dependent ROS production in neutrophils. 
Neutrophils isolated from human peripheral blood were loaded with DHE, then E44 strain (MOI=100) were added and the mean fluorescence intensity (MFI) was determined immediately by microplate reader. Neutrophils treated with PMA (100 ng/mL) were used as positive control. Neutrophils loaded with DHE were used as negative control. All the data were normalized to the initial value to obtain the relative DHE intensity and presented as mean ± SEM (n = 3).

2. The MOI used in this experiment was 100. What was the reason behind choosing this specific dose? It would be interesting to see a dose-response curve with different MOIs side-by-side.
Reply: In the early experimental work in the laboratory, we used flow cytometry to find that the intracellular ROS level would be elevated with the increase of MOI, as shown below (Fig R2). Therefore, we use the most significant dose (MOI=100) in this protocol.
 [image: C:\Users\Administrator\Desktop\Fig R2.tif]
Figure R2. ROS production is elevated with the increased MOI. 
The PMNs were loaded with DHE, then the cells were infected with E. coli at indicated MOI for 1 h and the mean fluorescence intensity was determined by flow cytometry. **, P<0.01 (n = 3).  

3. In the protocol, rpm instead of g is used. The authors should indicate the amount of g used during the centrifugations.
Reply: We have revised the centrifugal force to (x g) (Line 95, 100, 105, 116, 129, 138) .

4. In their protocol, the authors describe a method to measure specifically intracellular ROS. In the context of meningitis, is this intracellular ROS production consistently coupled to a phagocytosis response? Could the authors comment on that?
Reply: Upon infection, the plasma membrane surrounds the pathogen to enclose it within a phagosome. Phagocytosis triggers the activation program of the neutrophils, leading to the release of ROS. During E. coli meningitis, numerous circulating neutrophils were actively recruited and crossed the blood-brain barrier in response to pathogen invasion. The pathogens were captured and internalized into neutrophils by phagocytosis. Whether ROS production is consistently coupled to phagocytosis, it will be interesting to be investigated in the future study.

Minor Concerns:
1. Throughout the paper, ROS is indicated both as "the" major bactericidal mechanism and as "a" bactericidal mechanism. Could the authors confirm whether ROS is indeed the most important mechanism or just one of the various neutrophil functions?
Reply: Neutrophils are the first line of innate immune cells arriving at the site of bacterial inoculation, where they exert diverse antimicrobial mechanisms to prevent pathogen dissemination to normally sterile sites. The process by which neutrophils kill invading pathogens depends on three primary mechanisms: production of ROS, degranulation and NETs formation. So we revised the description in line 152 ("The generation of ROS represents one of the major bactericidal mechanisms of neutrophils following phagocytosis").

2. Line 105: do the authors mean "most abundant" instead of "most important"?
Reply: We consider the term “most abundant” is more appropriate here. We replaced the "most important" with "most abundant" according to your comments (line 150).


Response to Reviewer #2:
Manuscript Summary:
Good work describing the protocol for quantification of ROS production in neutrophils and indeed this protocol can be utilized in the future for other mammalian cells as well.

Major Concerns:
Major concerns would be appropriate references. I feel this manuscript lacks references at many places e.g. 
1) Neutrophils, which account for 50 ~ 70% of white blood cells, are the first line of defense against bacterial infections. Line 39
2) Mitochondria is the main sites of ROS production in eukaryotic cells, and various oxidases such as nicotinamide adenine dinucleotide phosphate (NADPH) oxidase complex, lipoxygenase system, protein kinase C and cyclooxygenase system, mediates the production of ROS. Line 46
3) Recent studies have shown that a net-like structure released by neutrophil called neutrophil extracellular trap (NET), is also involved in the bacterial killing process. Line 164
Reply: Thank you for your comments on our paper. We have revised our paper according to your comments, and the references were added. 
1) Neutrophils, which account for 50 ~ 70% of white blood cells, are the first line of defense against bacterial infections. Line 38 (Reference 5, 6)
2) Mitochondria is the main sites of ROS production in eukaryotic cells, and various oxidases such as nicotinamide adenine dinucleotide phosphate (NADPH) oxidase complex, lipoxygenase system, protein kinase C and cyclooxygenase system, mediates the production of ROS. Line 43 (Reference 9, 10)
3) Recent studies have shown that a net-like structure released by neutrophil called neutrophil extracellular trap (NET), is also involved in the bacterial killing process. Line 153 (Reference  6, 11, 12)

Minor Concerns:
Grammatical errors are present throughout the article. Nothing major but missing verbs, singular/plural changes, and overall sentence construction and framing can be improved.
Reply: We send our manuscript to an English native speaker for careful reading and the grammatical errors were corrected.


Response to Reviewer #3:
Manuscript Summary:
It presents the purpose of the protocol.

Major Concerns:
The authors need to make clear the potential use of this protocol. Add reference in lines: 32, 36, 39, 46, 157, and 160.
Reply: Thank you for your kind reminder. ROS may take place in many other cell types. The protocol we introduced here can also be used in other mammalian cells that produce ROS. 
The references mentioned reference in lines: 32, 36, 39, 46, 157, and 160 were added. 
Line 32 (Reference 4).
Line 36 (Reference 4).
Line 39 (Reference 5, 6).
Line 46 (Reference 9,10).
Line 157 (Line 152 in revised manuscript, Reference 11).
Line 160 (Line 155 in revised manuscript, Reference 6,11,12).
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