Editorial comments:
All Author comments are highlighted in blue below. All referenced changes are also highlighted blue in the revised manuscript.
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. We proofread the manuscript and have corrected all spelling/grammar issues.
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, substep and note in the protocol section. Please use Calibri 12 points. We formatted the manuscript according to the changes suggested. Paragraph indentations were corrected to 0 for left and right and none for special, and line spacing was corrected to single throughout the manuscript.

3. Please make the title concise and remove redundancy (i.e. words like comprehensive approach). We updated the title to “A streamlined method to generate saturating transposon insertion libraries in Gram-negative bacteria for high-throughput sequencing” (lines 2 - 3).
4. Please define all abbreviations during the first-time use. We defined all abbreviations at the time of first use, including names of bacterial species.
5. Please ensure that the long Abstract is within 150-300-word limit and clearly states the goal of the protocol. We ensured that the long Abstract is within the required word limit (212 words) and states the goal of the protocol clearly within the required word limit (lines 26 -  44).
6. 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: Qubit, BioAnalyzer, etc. We removed all commercial language in the manuscript to more generic terms. Specifically, Qubit was changed to fluorometer, BioAnalyzer to chip-based capillary electrophoresis, AMPure beads to size-selection paramagnetic beads, Accuprime pfx DNA polymerase to high fidelity DNA polymerase and Qsonica ultrasonic processor Q2000 with refrigerated component to sonicator. 
7. 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.” We corrected all text to the imperative tense. Any text which could not be written in the imperative tense has been added as a “NOTE”
8. The Protocol should contain only action items that direct the reader to do something. We ensured that the Protocol only contains action item directing the reader to do something. 
9. Please ensure that individual steps of the protocol should only contain 2-3 actions sentences per step. We ensured that each step in the protocol section only contains 2-3 action items per step. 
10. Please ensure you answer the “how” question, i.e., how is the step performed? We ensured the “how” question is answered for each step. 
11. Please ensure that you use complete sentences throughout. We used complete sentences throughout. 
12. Some of the details such as reaction set up, thermocycler conditions etc can be moved to a table in .xlsx format and uploaded separately to your editorial manager account. Please do not embed the table in the manuscript. We moved reaction setup and thermocycler condition details into a excel spreadsheet format (Table 1). No tables are embedded in the manuscript. 
13. 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. We verified the Protocol section is within the required 10-page limit. The authors highlighted 2.75 pages or less of the Protocol identifying the essential steps for the video portion of the publication. 
14. Please ensure the results are described in the context of the presented technique. e.g., how do these results show the technique, suggestions about how to analyze the outcome, etc. The results in the manuscript are described in the context of the described techniques, including steps on analyzing resulting data and specific findings. 
15. 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].” We ensured all the figures are original for this publication and are not being reused from a previous publication. 
16. As we are a methods journal, please ensure that the Discussion 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 We proofread the manuscript to ensure the Discussion section meets the requirements, including critical steps, modifications, significance and potential applications of the method. 
17. Please remove the figure legends from the uploaded figures. Please include all the Figure Legends together at the end of the Representative Results in the manuscript text. We removed all figure legends from the uploaded figure files and ensured that all the figure legends are included at the end of the Representative Results section in the manuscript.
18. Please sort the materials table in alphabetical order. Please remove trademark (™) and registered (®) symbols from the Table of Equipment and Materials. We sorted the Table of Equipment and Materials in alphabetical order and removed any trademark (™) and registered (®) symbols from the Table of Equipment and Materials.
Reviewers' comments:
Reviewer #1: 
Manuscript Summary:
The authors describe a protocol for creating a saturating transposon mutant library in A. baumannii. The authors provide step by step instructions for how to culture the donor and recipient strains up through the development and purification of the sequencing library. The method described yields more mutants as compared to previously described protocols and the use of mechanical DNA shearing was done as opposed to enzymatic methods. The protocol would be a useful resource for the community.
Major Concerns:
1. By using the DNA shearing method, the authors have minimized several steps but besides this, they should mention the benefits of the quality. Faster is good, but the quality is also important. We thank the reviewer for their suggestion to mention benefits of quality gained by using the mechanical DNA shearing method described in this manuscript. We expanded the text to outline benefits of this approach, such as requiring smaller amounts of starting material while increasing consistency of the results, reducing risk of DNA cross contamination, limiting loss of sample and yielding high-quality reads that are longer (50 nucleotides) than reads obtained using other methods (14-16 nucleotides). Together, these improvements lead to more effective and precise mapping of sequences and more robust downstream analyses. The authors have included text in the Discussion section to address this concern (lines 498 - 500, 503 - 513).
2. The author should mention if the primers used for generating the library are designed for a particular sequencing instrument (Illumina, etc). We thank the reviewer for pointing out this missing piece of information. The authors have expanded the text to more clearly indicate the use of the Illumina sequencing platform. This was addressed in the Representative Results (lines 397 - 99) and the Discussion (line 511 - 12) sections of the manuscript.
3. The authors should provide guidance for how to analyze the sequencing data. The authors provide detailed steps up until the library is sequenced. However, the library is of limited value without the downstream analysis. We thank the reviewer for this important comment and critique. To address the reviewer’s concern, the authors have included a paragraph in the Representative Results section detailing Illumina sequencing parameters and downstream analysis of sequencing data (lines 402 – 417).
4. Figure 3A is difficult to read. We thank the reviewer for their observation of Figure 3A. To address this concern, the authors have increased the font size and bolded all text in Figure 3A. 
Minor Concerns:
1. Line 75-77 - The author should soften the language and not use "eliminated". It is true that polymyxins use decreased because of the availability of newer and better alternatives. However, the drug was not "eliminated". It was always present. We thank the reviewer for pointing out this inconsistency. The authors have softened the language by updating text in the Introduction to say that polymyxin use in the clinic was “limited” instead of “eliminated” (line 76 - 77). 
2. Line 156 - The author should consider suggesting that the mating be done at 1:1, 1:10, or 10:1 donor:recipient ratios. This will be helpful for others who want to adapt the protocol beyond ATCC 17978Should cultures be measured by OD to confirm equivalent CFUs? We thank the reviewer for their suggestion to include donor : recipient ratios used for the mating. The authors have added that mating is done as a 10:1 donor : recipient ratio as a “NOTE” in the Protocol section (line 165).
3. Line 234- Why 13,333 colonies per plate? This seems oddly specific. Why not 1E4? We thank the reviewer for asking this important question. To address this concern, the authors added a “NOTE” in the Protocol section explaining that the CFU count was determined to be ~ 105 CFU/mL, and based on that the mating volume was adjusted to get 13,333 colonies per plate as this would provide ample number of colonies on 30 plates for a high-resolution mutant library (~ 400,000 mutants) without overcrowding the plates (lines 212 - 14).
4. Line 286-296 - It would be helpful to explain why the cultures are seeded at OD600 = 0.001. Why not add a fixed volume to each culture and subculture to OD600 = 0.50? We thank the reviewer for their suggestion to explain why the cultures are seeded at OD600 = 0.001 during the challenge growth experiment. To take this into consideration, the authors have included a “NOTE” in the Protocol section explaining that it is important to catch the bacteria in log phase, and since different strains may have different generation times under various growth conditions, normalizing the starting inoculum by seeding all cultures at a fixed OD600 helps monitor and regulate the replication of each culture to ensure that the cultures replicate as many times as possible while still harvesting in log phase (lines 256 – 263). Line 286- It would be best practice to dilute the bacteria in 1 mL of PBS and not LB. The bacteria are on ice, but the use of 4. PBS will further prevent bacterial growth. We thank the reviewer for this comment and have altered the text to indicate PBS, not LB (line 249).
5. Line 340 - Does there need to be mixing of the 70% EtOH with DNA pellet via pipette? We thank the reviewer for this question. To clarify, the authors have modified text in the Protocol section to direct the reader to “wash” the DNA pellet with 70 % ethanol “by pipetting” (lines 292 – 93).
Reviewer #2: 
Overview - This manuscript demonstrates how mariner transposon mutagenesis can be used to analyze the whole genome of Acinetobacter baumannii to detect genes that provide a selective advantage for colistin tolerance.
Introduction
After Line 105 - Introduce the transposon here, since it is the main tool for this technique. We thank the reviewer for their suggestion to describe the transposon in the Introduction. To address the reviewer’s comment, the authors introduced the plasmid, PJNW684 in the Introduction section and detailed use of the Himar1 mariner transposon system and construction of the plasmid pJNW684 (lines 106 – 127).
Protocol
Line 122 - Comment: Streaking each strain out on agar plates and then using single colonies that grow may also eliminate the potential for contamination. We thank the reviewer for this important comment. To correct, the authors updated the Protocol section directing the reader to streak out each strain on agar plates and using single isolated colonies to inoculate each subsequent liquid culture (lines 144 – 150). 
Line 164 - About how many plates are required? 5 drops per plate = 500 ul per plate. If there about 5 ml of mating mixture, then there should be 10 plates?  We thank the reviewer for their question. The authors addressed this by including a “NOTE” in the Protocol section that outlines the number of plates required if there are 5 droplets/plate and if there are 7 droplets/plate (lines 169).
[bookmark: _GoBack]Line 174 - If there are 10 plates and bacteria from each plate is resuspended with 1.5 ml LB, then the final volume is about (1.5 X 10) + 5 = 20 ml? We thank the reviewer for their question. The authors have included a “NOTE” in the Protocol section clarifying that the total final volume is 20 mL for this step (line 176). 
Line 185 - It says "pellet matings." If all the plates were combined, it should be singular, "mating."  We thank the author for pointing out the inconsistency. The text was corrected to the singular form, “mating” (lines 178, 180).
Line 236 - Should "beads" be "rod?" Will this require 400,000/13,333 = 30 plates? We thank the reviewer for their question and for pointing out the miscalculation in the number of plates required for this step. The authors have corrected the number of plates required for this step of the protocol to “30” (line 214) and added a “NOTE” in the Protocol section to address the use of beads versus rods (lines 215 – 216). 
Line 240 - You can refreeze the mating? A. baumannii can withstand freezing and thawing but E. coli and many other bacteria cannot. This should be noted for novices because several of my grad students have had problems reviving their frozen stock cultures. It is always because they did not know that thawing and refreezing kills most frozen stock cultures. We thank the reviewer for their important comment and critique. We have modified the Protocol section instructing the reader to initially freeze the mating in 1 mL aliquots (line 190), then to thaw just one aliquot of the frozen mating for generating the final bacterial mutant library (line 208), and then to “dispose” of the used tube containing excess mating (line 219). Additionally, we added a “NOTE” in the Protocol section explaining that freeze/thaw cycles can add selective pressure on bacterial cultures, which can skew downstream results, so it is best practice to use a fresh aliquot each time (lines 220 – 21).
Lines 254 and 259 - 30 plates X 5 ml LB = 150 ml. This will require at least three-50 ml tubes? We thank the reviewer for the question. We corrected the text to reflect use of multiple 50 mL conical tubes for this step of the protocol and clarified this in a “NOTE” as well (line 234).
Lines 270 - 279 - Why are there 4 flasks, instead of just 2 flasks? Is this just because the experiment is being done in duplicate? To make things simpler, why not put 100 ml in a two 500 ml flasks. We thank the reviewer for their questions. To clarify why there are 4 flasks, instead of just 2, we have included a “NOTE” in the Protocol section explaining that the challenge growth experiment described in the manuscript is performed in biological duplicates so the experimental setup requires 4 x 250 mL Erlenmeyer flasks, 2 x 250 mL flasks per condition tested (line 245 – 47). 
Representative Results

Lines 523-531 - This paragraph would be better in the Introduction because the manuscript is based on the transposon in plasmid, pNJW684. Be sure to emphasize that only the transposon is inserted into the host chromosome and not the whole plasmid. A novice might not immediately realize this. Also, insertion of the transposon alone and not the whole plasmid containing the transposase genes makes the insertion stable so that the transposon does not move to new locations after insertion. We thank the reviewer for their suggestion. To address this, we have expanded the Introduction to include a paragraph describing the mariner-family transposon system used in this manuscript encoded on pJNW684 and detailing the mechanism of transposon mutagenesis using pJNW684 and emphasizing that only the transposon and not the entire plasmid is inserted in the recipient chromosome to provide single, stable insertions (lines 106 – 127).
Line 537 - Approximately, how many CFUs per ml? We thank the reviewer for their question. The authors have indicated that approximately 105 CFUs/mL were calculated from the collective mating (lines 212, 383).
Line 552 - This is probably due to page limitations, but this section leaves the reader hanging. What were the results after sequencing? How many genes were detected in the untreated sample? How many genes were detected in the treated sample? How many genes appear to be required for colistin-tolerance and how was this determined? What was the identity of some of these genes? Before trying this technique, a reader needs to be reassured that it can be successful. We thank the reviewer for this important comment and critique. To address this, we have expanded the Representative Results section to include details about results after sequencing, which yielded 30 million reads/ sample providing 62.5-fold coverage of the transposon library. We have also provided insight for the downstream analysis of sequencing data, which, for example, identified the PmrAB two-component system to be essential for A. baumannii survival at sub-inhibitory concentrations of colistin, as well as other genes known to be important for the resistance phenotype (lines 402 – 417).
 Lines 594-597 - Table 2 seems like an afterthought. The purpose of bar codes are not clearly explained. What is the purpose of a P7 sequencing site? In the case of this experiments, would you use two or four barcodes? We thank the reviewer for pointing out this missing information. We have addressed this in the Representative Results section by explaining that the P7 sequencing site is required for binding to the Illumina flow cell and the six-base barcode is used for demultiplexing libraries post-sequencing (lines 396 - 99). Additionally, we included text in the Protocol section to indicate that one barcode per sample was used for the experiment described in this manuscript (lines 365 – 66).
Discussion
Lines 602-604 - Maybe put this sentence at the end of the Discussion and expand on it. At this point, readers want to know if this technique can be used in their research. Explain what modifications need to be made for using it with other strains of bacteria and describe examples. We thank the reviewer for their suggestion to demonstrate the versatility and applicability of this method. To address this comment, we have added text in the Introduction to describe plasmid modifications that allow for it to be used in other bacterial species (lines 120 – 125). We have also expanded the Discussion section to include several examples found in literature where Tn-seq was used to discover important information about diverse bacterial species and conditions (lines 470 – 479).
Lines 607-612 - This paragraph is redundant by just summarizing the whole procedure and can be deleted. Instead, a paragraph that extends on the first paragraph should be added. Explain whether the techniques identified genes for proteins already known to participate in colistin tolerance. What new genes were identified? How is better than other methods such as microarrays, 2-D gel electrophoresis, qPCR etc.? We thank the reviewer for their valuable critique and suggestions. We have addressed this by deleting the redundant paragraph and supplementing it with text outlining the benefits of this approach over other methods (lines 480 – 488). 
Line 615 - If another reader would like to use this technique on a different bacterial strain and a different resistance phenotype, what modification, if any, would need to made to pNJW684? We thank the reviewer for their recommendation to explain the broad applicability of this method. We have addressed this by including text in the Introduction describing the modifications that can be made to the transposon system used in this manuscript for use in various other bacterial species and strains (lines 121 – 127).
Lines 623-626 - Does shearing the DNA using sonication cause overhangs? Since poly C tails are added, does it matter if overhangs are caused by shearing? We thank the reviewer for their important question. We addressed this comment by explaining that DNA shearing via sonication may generate overhangs but the overhangs should not alter the library build because it relies on exogenously added poly-C tail to prime DNA synthesis (lines 508 – 512). 
Figure 3
A) Is the green circle below "PCR #1" biotin? The orange circle is clearly labeled as biotin. What is the difference between the two circles? We thank the reviewer for pointing out this inconsistency in Figure 3A. We corrected the color of the circle below “PCR#1” to orange to match the orange circle that is labeled as biotin. We also bolded the text and increased the font size.

B) Purified genomic DNA is usually larger than 10 kb. Why is the unsheared DNA only about 2 kb in size? We thank the reviewer for observing our oversight in Figure 3B. We updated this figure to include the entire gel image showing purified genomic DNA which is larger than 10 Kb.
 
Figure 4
1) Because the transposon is the main tool for this procedure, maybe it should be the first figure in the manuscript and explained in the introduction (see above). We agree with the reviewer that the transposon should be explained in the introduction and addressed this concern (lines 106-120). However, we did not move the transposon map to Figure 1 because we do not reference specific genes in pJNW684 until the Representative results section. We think manuscript flows better in this order. If the reviewer insists on moving, we can alter.
2) Please remove the white block over "Himar ______ transposase." We thank the reviewer for pointing this out we have removed the white block “Himar1c9 transposase.”
3) Please explain how this plasmid is transferred when it does not contain any tra or mob genes. pJNW does encode RP-4 tra components. The feature was added to the plasmid map in Figure 4 - labeled as RP4 (tra)/oriT/oriR6K.

4) What genes are present in the E. coli MFD Dap- strain that allows for transfer? MFDpir contains an integrated RP4-based transfer machinery, which allows plasmid transfer – this detail was added to table of strain descriptions.

