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August 1, 2019
Dear JoVE Editor,
	Please find below our point-by-point response to the comments of the Editor and peer reviewers for our manuscript titled “Live-cell fluorescence microscopy to investigate subcellular protein localization and cell morphology changes in bacteria.” 
Sincerely,
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Prahathees Eswara, Ph.D.
Assistant Professor
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Editorial comments:
You will find Editorial comments and Peer-Review comments listed below. Please read this entire email before making edits to your manuscript.
NOTE: Please include a line-by-line response to each of the editorial and reviewer comments in the form of a letter along with the resubmission.

Editorial Comments:

• Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammatical errors.
We have fixed all errors that we were able to find. 

• Please avoid the split title (i.e., remove the colon), and make the it more concise.
We have now fixed the title as per your recommendation.

• Protocol Language: Please ensure that all text in the protocol section is written in the imperative voice/tense as if you are telling someone how to do the technique (i.e. “Do this”, “Measure that” etc.) Any text that cannot be written in the imperative tense may be added as a “Note”, however, notes should be used sparingly and actions should be described in the imperative tense wherever possible.
1) For example lines 78-80 should be a note.

We believe the protocol language has been updated as suggested.
• Protocol Detail: 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 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.
1) 1.1: Please list growth conditions in the protocol. We have added a new section.
2) 2.5: What should sample thickness and number of z-stacks be set to? It depends on the sample. We elaborate on that point in our note.
3) 2.8: What should the timelapse parameters be set to? Again, it depends on the experiment. We elaborate on that point in our note.
4) Section 3: Mention add menu selection and button clicks to explicitly describe all software actions. We have now updated this as per your suggestion.

• Discussion: JoVE articles are focused on the methods and the protocol, thus the discussion should be similarly focused. Please ensure that the discussion covers the following in detail and in paragraph form (3-6 paragraphs): 1) modifications and troubleshooting, 2) limitations of the technique, 3) significance with respect to existing methods, 4) future applications and 5) critical steps within the protocol.
We believe the discussion section has been updated as suggested.
• References: Please spell out journal names.
We have now manually spelled out the journal names in EndNote.
• Commercial Language:JoVE is unable to publish manuscripts containing commercial sounding language, including trademark or registered trademark symbols (TM/R) and the mention of company brand names before an instrument or reagent. Examples of commercial sounding language in your manuscript are DeltaVision Elite (GE), SoftWoRx, DeltaVision Core microscope system (Applied Precision/GE Healthcare), etc
1) Please use MS Word’s find function (Ctrl+F), to locate and replace all commercial sounding language in your manuscript with generic names that are not company-specific. All commercial products should be sufficiently referenced in the table of materials/reagents. You may use the generic term followed by “(see table of materials)” to draw the readers’ attention to specific commercial names.
We have now made the suggested changes.



• Table of Materials: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/software in separate columns in an xls/xlsx file. Please include items such as microscope, cell strains, culture reagents, agarose, software etc.
We have now updated the table of materials.
• If your figures and tables are original and not published previously or you have already obtained figure permissions, please ignore this comment. If you are re-using figures from a previous publication, you must obtain explicit permission to re-use the figure from the previous publisher (this can be in the form of a letter from an editor or a link to the editorial policies that allows you to re-publish the figure). Please upload the text of the re-print permission (may be copied and pasted from an email/website) as a Word document to the Editorial Manager site in the "Supplemental files (as requested by JoVE)" section. Please also cite the figure appropriately in the figure legend, i.e. "This figure has been modified from [citation]."

Our figures, videos, and tables are original.














Comments from Peer-Reviewers:

Reviewers' comments:
Reviewer #1:

Manuscript Summary:
The authors propose a simple and effective methodology to investigate bacteria cell division utilizing live cell microscopy. Utilizing membrane dyes and the expression of recombinant proteins, the authors followed the bacteria cell division and filametous growth caused by the inhibition of bacteria cytokinesis. The reported methodology allowed the authors to capture and measure morphological changes of bacteria growing between the coverslip and agarose pads. The proposed methodology may help researchers interested in studying bacteria cell biology and antimicrobials.

Major Concerns:
The authors must provide more information on the microscope set up they utilized in this report. It is possible to infer that the authors utilized a fully motorized, inverted, wild field fluorescence microscope. However, this must be explicitly indicated and fully described in the text, including camera, illumination system, stage and optics.
We now explicitly state the information requested in lines 54-55 and in the table of materials.
Minor Concerns:

Paragraph 1.2 line 73: Please indicate if any particular quality grade for agarose is required to minimize autofluorescence background
We have updated this information in line 87 and in table of materials.

Paragraph 1.3 line 80: Indicate size and supplier and model for the glass bottom culture dish.
This information can be found in lines 95-97 and in table of materials.
Paragraph 1.3 line 81: Indicate a range for bacteria cell numbers in the suspension
We have provided this information in lines 100-102.
Paragraph 1.3 line 83: Indicate appropriate dimensions for the pre-cut agarose slab
We have provided this information in lines 102-105.

Paragraph 1.6 line 101: A comma is missing after "away.
We updated this information in paragraph 2.5 line 124.
Paragraph 2.1 line 104: Provide more information on the microscope utilized: optics, illumination system, camera (sensor and pixel size), motorized stage etc.
This information is now provided in table of materials.
Paragraph 2.2 line 106: Provide more information on the objective lens utilized.
This information is now provided in table of materials.
Paragraph 2.2 line 108: What is the meaning of "imaging temperature"?
We have clarified this in lines 135-136.
Paragraph 2.5 line 19: Please indicate appropriate z intervals for deconvolution and to avoid oversampling and photo damage of the sample
We have provided the Z-stack information used in the experiments conducted in lines 146-148.
Paragraph 2.6 line 122: Does percentage of transmission refers to light intensity ?
Yes, we have now clarified that in line 157.

Paragraph 2.7 line 127: The terminology used is probably specific to software and microscope brand used by the authors. The authors should consider utilizing more generic terms applicable to other microscope and software brands.
As per the Editor’s guidelines, we have to be very specific in how the experiments were conducted (down to even specific button click commands), therefore unfortunately we are unable to explain the details in generic terms.

Paragraph 3.1 line 134: Please replace "fluorescence signals" for "fluorescence light".
Fixed this in line 188.
Paragraph 3.1 line 135: Please indicate optimal parameters, confidence limit and number of iterations utilized for imaging deconvolution
This was conducted with software manufacturer’s default settings, we have added that the parameters can be altered to obtain desired results. See lines 195-197.

Paragraph 3.2 line 136: Please consider replacing "brightness adjustment" for "contrast adjustment".
Fixed this in line 200.

FIGURE 1:
Please, indicate solvent utilized for FM 4-64 stock. Provide additional information about experimental conditions: Bacteria numbers, dye concentration, incubation time, temperature. Was the dye kept or washed after incubation?
We have now provided this information in the protocol section (also line 234) and line 274.

Discussion:
The authors may consider to remove "high resolution" from the title, since the microscope utilized is a conventional wide field system and no additional improvement of its limit of resolution has been applied. On this regard the authors should considering to discuss the use of the proposed methodology in combination with spinning disk or any other type of fast confocal technology, to increase imaging contrast an apparent resolution.
Can the proposed methodology be applied for Gram negative bacteria?
Although the manufacturer advertises this DeltaVision Elite as a high-resolution microscope (as the image quality is enhanced due to deconvolution and better optics). We have now removed “high resolution” from the title. We have, in lines 336-338, indicated that this methodology can be used to image other organisms.




Reviewer #2:

Manuscript Summary:
In this article, Brzozowski et al describe a single cell fluorescence microscopy protocol to monitor changes in cell morphology during different stages of cell cycle and in response to different environmental cues. The protocol can be adapted to investigate different cellular processes for various bacteria.

Major Concerns:
While the protocol claims to employ a high resolution fluorescence microscopy method, it lacks clear description of how they achieve sub-diffraction limit resolution. Describing the "high resolution deconvolution" microscopy method in the "Introduction" section will be of use to readers, in determining the scope of the method. The protocol also does not mention the resolution that is achievable by the method and the resolution obtained in the included figures. None of the included figures appear to be superresolution images.
The manufacturer advertises this DeltaVision Elite (now Ultra; https://www.gelifesciences.com/en/us/solutions/cellular-analysis/products-and-technology/microscopy/high-resolution) as a high-resolution microscope as the image quality is enhanced due to deconvolution and better optics. We apologize for the confusion, we never claimed that our method is a super-resolution technique. We have briefly discussed the details of deconvolution in lines 187-189. We have now also removed “high resolution” from the title. We hope this alleviates your concerns.
The protocol described is extremely specific to the SoftWoRx software. The manuscript will be of use to a greater audience, if at least equivalent ImageJ (a more commonly used software) plugins are mentioned in the article.
As per the Editor’s guidelines, we have to be very specific in how the experiments were conducted (down to even specific button click commands), therefore unfortunately we are unable to explain the details for ImageJ. However we have explicitly stated that other software such as ImageJ can be used in lines 204-205.
In line 119, how is the mid plane of the cells determined?
It is section where the cells are mostly in focus, where the cell width is the largest. 

In Fig.1 (-Inducer, gpsB anti sense), presence of FM464 in non-membranous region of the cell is shown. Is this a common occurence or only occurs in rare instance?
It is not a common occurrence. Few cells in which there is a leaky expression (of gpsB antisense) that are en route to lysis sometimes appear like that.

Minor Concerns:

In step 1.6, more details on the incubation chamber would be helpful.
We have given more details now in lines 119-120.

In step 2.5 (Line 114 -118), it might be better to include the maximum number of z-stacks possible.
We have imaged C. elegans (mentioned in line 338), and for that we taken more than 50 z-stacks (200 nm interval), but we are unsure of the exact maximum limit. We will contact the manufacturer to find this information if you think it is essential to include. 
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