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Dear Dr Xiayan Cao,

Re: Manuscript No. JoVE59703, titled ‘Methods for the use of the invertebrate, Galleria mellonella, as am infection model to study Mycobacterium tuberculosis complex.’

The authors and I thank the reviewers of our above‐referenced manuscript for their helpful comments and suggestions. 

We have considered all of their remarks and incorporated respective changes in the revised manuscript with line numbers. Please note line numbers stated below correspond to those in the ‘cleaned’ revised manuscript. Our specific responses are provided on the following pages. 

We believe that we have addressed all of their concerns and hope that the manuscript is now acceptable for publication.

On behalf of my co‐authors, I would like to thank you again for your time and kind consideration.


Yours sincerely,

[image: C:\SANDRA_IMPERIAL\signature\sig.jpg]


















Editorial comments:
Changes to be made by the author(s) regarding the 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.
Response: Done

2. 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].”
Response: Figure 5 has been published before in Li et al. Virulence 9 (1) 2018. However this article has been published with a CC BY licence (open access) which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. The journal ‘Virulence’ confirmed that we can use the figure in another article. In this manuscript we have cited the figure in the figure legend. A copy of the email correspondence with Virulence is enclosed. 

3. Please revise lines 80-82 to avoid previously published text.
Response: L80-84 (previously L80-82) has been changed to avoid previously published text.

4. Please abbreviate liters to L (L, mL, µL) to avoid confusion.
Response: Done

5. Please apply single line spacing throughout the manuscript, and include single-line spaces between all paragraphs, headings, steps, etc.
Response: Done

6. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. 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. You may use the generic term followed by “(Table of Materials)” to draw the readers’ attention to specific commercial names. Examples of commercial sounding language in your manuscript are: SGE, Tween, etc.
7. 1.1, 2.1, etc.: Please revise the Protocol to contain only action items that direct the reader to do something (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.” Please include all safety procedures and use of hoods, etc. However, notes should be used sparingly and actions should be described in the imperative tense wherever possible. Please move the discussion about the protocol to the Discussion.
Response: Apologies for our oversight. As requested, we have now changed any commercial language, and protocols have been adjusted to the imperative tense. 

8. 2.3: How many healthy larvae are needed? How large is the petri dish?
9. 3.1: Please specify the size of the filter paper.
Response: We recommend minimum of 20-30 larvae per group – also typically used with other pathogens and the size of the Petri dish and filter paper used were 94/15 mm in diameter. This information has been added to L187-188.

10. Figure 1 and Figure 2: Please use American English (melanization instead of melanisation, minimize instead of minimize, sterilize instead of sterilise, etc.).
Response: As requested, American English has now been used throughout the manuscript.

11. Figure 2: Please replace commercial language (Tween-80) with a generic term.
Response: Tween-80 has been changed to “polysorbate 80” throughout the manuscript.

12. Figure 5 and Figure 6: Please abbreviate liters to L (L, mL, µL) to avoid confusion.
Response: Throughout the manuscript, all liters (as l) have been abbreviated to L

13. Table of Materials: Please ensure that it has information on all relevant supplies, reagents, equipment and software used, especially those mentioned in the Protocol. Please sort the items in alphabetical order according to the name of material/equipment.
Response: Done as requested. In addition, we also included the relevant information for Petri-dishes, and software used for the luminometer, which had been inadvertently omitted.

14. References: Please do not abbreviate journal titles.
Response: The journal titles are now in their full format. 


Reviewer #1: 


(1) I doubt that injecting 10^7 bacteria into the larva really is a model for "pathogenesis" - the pathogenesis of mycobacteria is mainly intracellular, and i doubt injecting that many bacteria allows for most of them to be phagocytized by specialized cells. i do think the model is valid, especially for drug testing (less so for pathogenesis), but this point should be discussed (in the discussion...)

Response: We agree with the reviewer that this model is likely to be suitable for the study of drug efficacy and toxicity. In our original paper (Li et al., 2018 Virulence 9:1126-1137), we focused on pathogenesis to get a handle on the strengths and weaknesses of the model. Experiments are in progress to establish whether it can also be used for drug efficacy, but those studies will not be complete for some time. Antimicrobial efficacy has been evaluated in the case of non-tuberculous bacteria (Entwistle and Coote, 2018). In view of the referee’s comment, we have now discussed the point raised in the text (L419-421) and cited the reference (Number 18).

(2) A highly similar paper was published recently, i believe it was on M. abscessus (a luminescent mutant). i think it was Meir et al, in 2018. this paper should probably be cited.
Response: We thank the reviewer for bringing this paper to our attention, we have now included Mair et al. 2018 (Reference 17) in a sentence to highlight pre-existing models for the study of non-tuberculous mycobacteria. 


Reviewer #2: 

(1) The method has some omissions – 
a) the authors must include statistical methods used to assess the significance of larval survival data eg. log-rank test, Kaplan-Meier plots; 
b) the authors mention use of the model as a tool to identify novel treatments for M. tuberculosis in their Introduction yet they do not include methodology on how drugs are administered and these tests performed eg. dose response of antibiotics, toxicity etc. For the method to be complete these should be included.

c) Also, why pitch the methodology at just M. bovis? The methodology they describe is equally applicable to the study of virulence and drug sensitivity of scores of infective bacteria? It is generic.

Response 1a: We have now altered Figure 3 including 95% CI to provide more information on the survival of the larvae overtime. Furthermore, as suggested we have carried out log-rank test and report a significance of P < 0.0001 between the all groups. Statistical testing has been added as Section 6 (L260-264) and significance has been reported in L276. 
Response 1b: While we agree that such description would be ideal, the use of this model as a drug efficacy/toxicity is work in progress (L419-421), and as such was not included in this manuscript. See also response to Reviewer #1 point (1).
Response 1c: We do agree that G. mellonella is suitable for other bacterial (and fungal) pathogens, and this is referred to in L343-345. Our paper (Li et al. 2018) was the first description of the use of G. mellonella as a surrogate model for the Mycobacterium tuberculosis complex, and has received substantial interest. Working with mycobacteria is a challenge in its own right, and we do not feel a generic paper would do justice to those aspects. We felt that JOVE was a natural fit – as the other reviewers’ comments substantiate - to enable those in the field of mycobacteria to use this method. We anticipate that publication in JOVE will be of great benefit to the research field and maximize uptake of the model within the growing mycobacterial community.  

(2) line 144 - Section 1.4 is not clear. The second sentence should start the section and the NOTE should be included in the paragraph as it is integral to the effective use of the technique.
Response: This section has been amended as requested (L150-156). 

(3) line 187 - MSC – define
Response: MSC was previously defined as microbiology safety cabinet in L130 (in the original manuscript) and in L135 in the current version.

(4) line 194 - SGE and 25 Ga – define
Response: We have removed SGE as it is a commercial name, and Ga has now been defined as gauge in L200. 

(5) line 203 - use of tweezers to pick up larvae seems unnecessary - it is much easier and quicker to gently handle larvae using gloved hands. Tweezers could pinch and stress the larvae? This also removes the need for a dedicated platform as described in section 3.5.
Response: The reason for using the tweezer/platform was to securely immobilize the larvae while minimizing the risk of needle stick injury and is part of a standard protocol agreed with our safety department. Such concerns are addressed in the discussion (L370-373). 

(6) line 260 - use of piperacillin to eliminate larval flora requires a reference source.
Response: The reference for piperacillin usage has now been added to the main text (Reference 16 = Li et al., 2018 Virulence 9:1126-1137), L257-258.

(7) Figure 3 - present the 2 control treatment lines so that they can be seen.
Response: Figure 3 has now been modified to show both controls. 

(8) Figure 5 should be removed as a similar dataset is shown in Figure 6. There is no need to show this twice.
Response: We thank the reviewer for the suggestion. However, while these figures are indeed similar (but not the same), the purpose of Figure 6 is to demonstrate the ratio between CFU and RLU which you can NOT obtain from that presented in Figure 5. NB: The reviewers of Li et al. (2018) were concerned that the ration of CFU to RLU of mycobacteria in G. mellonella and broth would differ. Therefore, presenting data in such a way that others could calculate the ratio is likely to be of high interest to those using the method.


Reviewer #3:

(1) Ln 67 Only 2 drugs required for 6 months
Response:  We referred to the treatment as cocktail of drugs for 6 months in a broad sense, total cumulative treatment period 2 month of HRZE followed by 4 months of HR. L67-69 have been amended to include specificity of treatment.  

(2) Ln 168 - Why do CFU when RLU correlates - Is there a difference sometimes?
Response: The need to correlate CFU are described in L384-385. We have modified the text to point out that the BCG lux RLU to CFU ratio is typically 3:1 in broth and 4:1 in G. mellonella (see also point 8 of Reviewer #2).

(3) Fig 2 & Ln 260 -the term "flora" is no longer appropriate and should be replaced with microbiota.
Response: The term flora has now been replaced with microbiota in Figure 2 and L258


Reviewer #4:

(1) authors consider the use of moth larvae that are purchased. Although, in most cases in the current literature, the larvae are obtained in the same lab that grows pathogens or labs of research institutions (that are donated, not necessarily purchased). It is necessary to consider this experimental context in item 2.1 and other parts, such as discussion (L345-346).
Response: We thank the reviewer for the comment and we agree to the importance of such consideration. Changes have been added to reflect non-purchased larvae in our manuscript (L177-178, 357-361). 

(2) Reference about hemocytes of Galleria needs to be updated. Ref #12 is not specific to the studied model and other references are more appropriate. For example, refer to
Differential cellular immune response of Galleria mellonella to Actinobacillus pleuropneumoniae. Cell and Tissue Research, 2017, 370(1).DOI: 10.1007/s00441-017-2653-5
Response: The new reference has been added to the manuscript in the text (L101) + reference section (13).
(3) L146: pH and concentration of PBS?
[bookmark: _Hlk1399806]Response: The pH of the PBS is 7.4 and the concentrations are as follows: 0.01 M phosphate buffer, 0.0027 M potassium chloride and 0.137 M sodium chloride. This information has been added to the manuscript (L151-152).

(4) L175: how pupating individuals are identified?
Response:  Pupating larvae are identified by clear morphological differences and non-trained individual should easily be able to distinguish them from the general populations. This point has been added to the manuscript L179-180

(5) L197: …into the same 25uL…?
Response: BCG lux inoculum was aspirated into the sterilized 25 µL micro syringe and section 3.4 has been changed to clarify this point (L203)

(6) L228: …select five infected larvae…
Response: Section 5.1 has been clarified: as “five infected larvae previously prepared in section 3.” (L232) 

(7) L272: Figure 3
Response|: We are not quite sure what the reviewer is referring to, but Figure 3 has been amended to improve distinction between the control groups, and the 95% confidence interval has been added to provide greater detail into the survival of the larvae. 


(8) L341: Confuse. Did you mean: the health of the naïve larvae? Prior to the experiments?
Response|: For clarity we have added the word naïve as has been suggested (L348)

(9) L358: why not cold the larvae for immobilization? This procedure is not considered in the discussion.
Response: We have included a discussion on cold immobilization of larvae in L373-376.
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