Rebuttal Letter, Dr. Vanessa Terra, JoVE61594R1

Dear Editor,

Please accept this rebuttal letter with all points mentioned by the reviewers answered, as well as all editorial comments.
We believe we have now answered all points and the manuscript is much clearer.

Best wishes,

Dr Vanessa Terra
(on behalf of all authors)

Dear Dr. Terra,

Your manuscript, JoVE61594R1 "Construction of a Pneumolysin deficient mutant in Streptococcus pneumoniae serotype 1 strain 519/43," has been editorially and peer reviewed, and the following comments need to be addressed. Note that editorial comments address both requirements for video production and formatting of the article for publication. Please track the changes within the manuscript to identify all of the edits.

After revising and uploading your submission, please also upload a separate rebuttal document that addresses each of the editorial and peer review comments individually. Please submit each figure as a vector image file to ensure high resolution throughout production: (.psd, ai, .eps., .svg). Please ensure that the image is 1920 x 1080 pixels or 300 dpi. Additionally, please upload tables as .xlsx files.

Your revision is due by Jul 01, 2020.

To submit a revision, go to the JoVE submission site and log in as an author. You will find your submission under the heading "Submission Needing Revision". Please note that the corresponding author in Editorial Manager refers to the point of contact during the review and production of the video article.

Best,

Alisha DSouza, Ph.D.
Senior Review Editor
JoVE
617.674.1888
Follow us: Facebook | Twitter | LinkedIn
About JoVE
____________________________________

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.

• Textual Overlap: Significant portions show significant overlap with previously published work. Please re-write the text on lines 63-68, 108-111, 129-141, 144-146,to avoid this overlap.

• 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.


• Protocol Numbering: all steps should be lined up at the left margin with no indentations. There must also be a one-line space between each protocol step.


• 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.


• Figures: Mark weights on Fig 3

• 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]."
 




Response to the Editor:
Textual overlap:
Lines 63-68:
62 causes of morbidity and mortality worldwide. Up until now, close to 100 serotypes of S. pneumoniae have been discovered 1–7. Invasive pneumococcal disease (IPD) is responsible for around 700,000 deaths yearly, in children younger than 5 years old 8 with S. pneumoniae being the principal cause of bacterial pneumonia, otitis media, meningitis and septicaemia globally 9.  Serotype 1 is one of the main causes of meningitis outbreaks particularly in the African meningitis belt, where  sequence type (ST) ST217, a highly virulent sequence type, is predominant 10–15

Was modified to:
[bookmark: __Fieldmark__109_1732339530]Up until recently, close to 100  serotypes of S. pneumoniae have been discovered 1–7. Yearly, invasive pneumococcal disease (IPD)  claims around 700,000 deaths, of children younger than 5 years old 8.  S. pneumoniae is the major cause of bacterial pneumonia, otitis media, meningitis and septicaemia worldwide 9. 
In the African meningitis belt, serotype 1 is responsible for meningitis outbreaks, where sequence type (ST) ST217, an extremely virulent sequence type is dominant10–15.

Lines 108-111
From:
PCR amplify the spectinomycin cassette from plasmid pR412 (Dr Marc PrudHomme 
108 CNRS-Universite Paul Sabatier Toulouse France) using primers BamHI_SP2F2 (GGATCC 
109 CTA GAA CTA GTG GAT CCC CC) and BamHI_SP2R2 (GGATCC AAT TCT GCA GAT TTT AC 
110 ATG ATC).

TO: 
On lines 126 onwards
Amplify the spectinomycin cassette from plasmid pR412 using the following PCR conditions: step 1: denaturing at 94 ⁰C for 60 sec, step 2: denaturing at 94 ⁰C for 30 sec, step 3: annealing at 55 ⁰C  for 30 sec, step 4: extension at 68 ⁰C  for 60 sec, step 5: go back to step 2 and repeat for 25 cycles, step 6: final extension at 68 ⁰C for 60 sec. Use primers BamHI_SP2F2 (GGATCC CTA GAA CTA GTG GAT CCC CC) and BamHI_SP2R2 (GGATCC AAT TCT GCA GAT TTT AC ATG ATC). Plasmid pR412 was (acquired from Dr Marc PrudHomme  at CNRS-Universite Paul Sabatier Toulouse France).

Lines 129-141:
[bookmark: _Hlk45701526][bookmark: _Hlk45701974]Extract the plasmid DNA following the instructions provided with the Kit (NEB, Monarch, UK). 
Set up a BamHI-restriction digestion for both pSD1 plasmid and the spectinomycin cassette previously amplified and purified. Use the following conditions and quantities. [image: ]
Incubate the restriction digestion reactions and controls at 37 °C for 3 hr. 

Analyse the restriction digest by electrophoresis, excise the band and purify following the instructions provided with the Kit (Monarch, UK). 

[bookmark: _Hlk45701885]Next, prepare a ligation reaction following the pGEMT-easy system I manufacturer instructions (Promega, UK) using the BamHI- digested pSD1 and spectinomycin (from 3.2). In a microcentrifuge tube, add the following reaction components: 5 μl 2X ligation buffer, 2 μl pSD1, 2 μl of spectinomycin cassette, 1 μl T4 DNA ligase and incubate overnight at 4 °C. This generates plasmid pSD2. 

Transform plasmid pSD2 into chemically competent E. coli Dh5α as described in point 2.2.

Select the transformants carrying plasmid pSD2 based on their ability to grow in LBA supplemented with 100 μg/ml of spectinomycin and ampicillin.

Perform a plasmid DNA extraction (pSD2) as described above and following the manufacturer’s instructions (Monarch, NEB, UK).

Lines: 144-146
Text was changed from :
Start by growing S. pneumoniae 519/43 statically, overnight in BHI at 37 C, 5% CO2. 
The next morning dilute the cultures 1:50 and 1:100 in 10 ml of fresh BHI broth (Oxoid, UK). Incubate the bacterial suspension statically, at 37 C until the OD595nm is between 0.05 to 0.1 (optimal acquisition of DNA closer to 0.1 OD). 
To:
1.1. Prepare an overnight culture of S. pneumoniae 519/43 in BHI and allow it to grow statically, at 37 C, 5% CO2. 

1.2. The following day dilute the cultures 1:50 and 1:100 in 10 ml of fresh BHI broth (Oxoid, UK). Incubate the cultures statically, at 37 °C until the OD595nm is between 0.05 and  0.1 (optimal acquisition of DNA closer to 0.1 OD). 

Protocol detail: As the Editor my notice, I have added a lot more detail to the protocol as a whole, particularly PCR conditions were noted and a table for restriction digested was added (see table 1 on the Figure file attached).

Protocol numbering: The protocol numbering was corrected, and the indentations removed.

Discussion: We believe that all the points raised by the Editor have been covered, we have highlighted the modifications and troubleshooting as well as limitations to the technique and its significance when compared to existing methods (one only). We have covered future applications and highlighted all critical steps within the protocol.

Figures: We have modified the figures so that they are unique to this publication, please see the figure file attached.

Comments from Peer-Reviewers:

Reviewer #1:
Comments
My major concern with this is the extremely limited scope of this study. The authors utilize a suicide vector to generate a gene deletion in S. pneumoniae, which is pretty routine across the board. The aspect that is interesting, is that they were able to genetically manipulate a strain that has not yet been genetically tractable using a modified transformation protocol. This is particularly important for not only serotype 1 strains but also other isolates that have extremely poor transformation efficiencies.

Major Concerns
1. The reference to the lack of genetic manipulation in serotype 1 strains points to study that just utilized two strains. Strains of S. pneumoniae vary considerably in their level of transformability, often by multiple orders of magnitude. Can the authors provide additional studies demonstrating lack of genetic tools for serotype 1 strains that use a considerably larger collection of strains? I understand this may be the situation of negative data not seeing publication, but if the authors have attempted multiple serotype 1 isolates by this methodology these negative results (along with the one positive) would be extremely useful for inclusion in this manuscript. This also needs to be shown to demonstrate the efficacy of the protocol.
Reply: We have included the other two sequence types I have tried it on. And the information that it wasn’t successful (lines 318-320). We argue that given the importance of the serotype 1 lineage that although the study is limited, its importance in resolving a previously genetically intractable lineage is a breakthrough that will enable the full genetic characterisation of this key serotype

2. This is also evident by their findings that just a single serotype 1 strain can be genetically manipulated by this technique. This calls into question the applicability of these findings- is this one strain the rule or the exception? Could transformation efficiencies with a panel of serotype 1 strains be provided? This would be extremely helpful for individuals attempting to replicate these genetic manipulations. This also needs to be shown to demonstrate the efficacy of the protocol. 

Reply: We do not have an efficiency panel, as it was a case of colonies on strain 519/43 versus no colonies at all in the other two sequence types tried. However, for every 10 colonies that appeared on the first overnight plate, 7 regrew on the second overnight plate and went on to be confirmed by PCR as positive for integration and negative for growth in Ampicillin, which leads to believe that the antibiotic resistance marker was lost and did not recombine elsewhere. A typical success rate on strain 519/43 is of 70%. This information was added to the text (line 288-290). Furthermore, however this method is for now only for strain 519/43, mutations in this background will be very informative on how meningitis progresses and establishes itself, what genes are implicated and it could indeed provide valuable information. Furthermore, we continue our efforts to extend the method to other sequence types.

3. Are the serotype 1 strains not amenable to electroporation? While not frequently undertaken, electroporation methods are fairly efficient at manipulating pneumococcal strains recalcitrant to genetic manipulation.
Reply: Electroporation was tried and proved unsuccessful for other 2 sequence types tested. This has been the case for other investigators for this genetically intractable lineage. It was successful for the strain in question albeit less efficient (lines 320-321).

4. Rather than gels showing the various PCRs, cloning, etc., it would have been more informative to actually confirm the correct integration event on the chromosome- was this a single crossover event? While the presence of the Spec cassette on the chromosome confirms plasmid integration, further confirmation of the specific cross-overs would be useful.
Reply: We have never looked for the single crossover, however if there was one it might have been a fairly quick event as the colonies were never ampicillin resistant. Primers were designed outside of the homology region and used for confirmation of correct integration, furthermore the phenotype was assessed and the loss of haemolytic activity was confirmed (Figure 2B).



Reviewer #2:
Manuscript Summary:
The article "Construction of Pneumolysin deficient mutant in Streptococcus pneumoniae serotype 1 strain 519/43" presents a molecular method used to construct deletion mutants in serotype 1 Pneumococcus using as a proof of concept the knock-out of the pneumolysin gene. The article is clear and easy to read, the different steps and the procedure are "easy to follow". The issue dealing with the lack of genetic tools for such an important pathogen is clearly stated. Of note, the mention that maximum competence is reached at OD=0.1 is a nice addition to the field and may give clues to improve genetic manipulations of the various serotypes present among this challenging bacterium. Nonetheless a couple of minor modifications may be needed in order to help the reader

Minor Concerns:
#1. A mention or quick discussion about how this procedure may also be used besides mutant construction could be added. The same protocol (SOE+suicide vector) may be used to perform genes overexpression, introduce reporter systems or in general manipulate Spn bacterial genome for example. 

Reply: Indeed, this is a very good point and it has been amended on the text to include all possible future applications (lines 300-303) 

#2. Figure 3 and 4, reading seems unusual, the authors may flip the figures in order to allow top to bottom reading of the vector construction. 

Reply: Figures were re-done and we believe are now clear. Figure 1A-E depict all the mutagenesis strategy and Figure 2 contains confirmation of mutants by restriction digestion, phenotypically as well as mapping of sequencing reads to the chromosomal region.

#3. The use of a suicide vector is critical in this protocol, as stated by the authors (L211-212), however it is barely mentioned. The authors should add emphasis on this key element depicting the reasons (loss of vector after introduction of the construct) and the features (absence of gram-positive origin?) explaining this importance.
Reply: The plasmid was chosen because it does have a Gram positive compatible origin of replication. And this was added to the text on lines 237 and 301.

#4. Ply KO being the proof of concept here, an illustration of the mutant phenotype (haemolysis on blood agar, haemolysis assay using red blood cells) could be a great visual addition to the paper. 
Reply: We have included the figure (Figure 2B) as we felt this comment made sense. The target was chosen because it had a clear phenotypic output, however we did not include the method as the paper is about making the mutants.

#5. Mapping of the primers used in the study should be added to the figures.
Reply: All primers used for the mutagenesis and for confirmation are indicated in Figure 1B and Figure 2C.


Reviewer #3:
Manuscript Summary:
This manuscript presents a protocol for transformation of virulent strains of S. pneumoniae type 1 (recently published in Microbial Pathogenesis).

Major Concerns:
The only significant concern is the authors' claim to be the first to transform virulent type 1 pneumococci. A previous study (see Infect Immun 2016; 84:822-832.
doi: 10.1128/IAI.01454-15) used natural (CSP-1-dependent) transformation, using linear rather than plasmid DNA as donor, to successfully delete two distinct gene clusters from a highly virulent type 1 strain belonging to ST3018 (CC615; type 1 lineage C). The Introduction and Discussion sections need to be reworded to correct this oversight.

Reply: This was indeed an oversight- this has been fixed on the text to highlight that it was in this strain that it was new and that this technique is genome-wide in this particular strain. We have interrogated other genes and have at least two manuscripts in preparation. Furthermore, we have included their method in the discussion as a comparison to the one described here.

Minor Concerns:
There are a few typographical/grammatical errors which need to be tidied up.
Reply: These have been corrected.


Reviewer #4:
Manuscript Summary:
This manuscript describes a method to transform a capsule type 1 pneumococcus strain using a plasmid vector. Protocols which describe pneumococcal transformation are always of interest, particularly with difficult strains like capsule type 1. This method uses a commercially available plasmid vector which is commonly used in many labs to clone and express recombinant DNA.

Major Concerns:
The plasmid vector contains a beta-lactamase gene, which is traditionally never introduced into pneumococci. How did the authors assure that this gene did not recombine somewhere at a distant location in the genome? Although this is unlikely, the implications are very significant. I think whole-genome sequencing should be reported or, alternatively, phenotypic comparison of parent and mutant with ampicillin MIC for a functional beta-lactamase.

Reply: Whole genome sequencing was not performed, however checking for ampicillin resistant was. Throughout the protocol the obtained colonies were always plated in both spectinomycin as well as spectinomycin/ ampicillin and ampicillin alone. All mutants that were positive for spectinomycin from different transformation events were tested for ampicillin resistance. We have never observed any growth in the plates that had ampicillin added. This suggests the loss of the plasmid and that the ampicillin cassette did not recombine elsewhere in the genome.
However, for future studies we intend to modify the suicide plasmid as different strains have different resistances profiles.

Minor Concerns:
Sequencing is mentioned as method to demonstrate the replacement of the pneumolysin gene. At least some cursory description or reference to a sequencing platform and methodology should be given.
 Reply: Sequencing was outsourced to Eurofins genomics; it was not done in house and therefore further details weren’t included. We have modified the figures (figure 2C) to include all primers used, exactly where the primers bind (outside of the homology region) and the reads obtained and how they covered the insertion area.
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