Milan, 9th December 2021


Dear Editor, 

we would like to thank you and the Reviewers for the helpful comments and suggestions to improve our manuscript entitled “In vitro approach to study mitochondrial dysfunctions: a cybrid model”. 
Please find below a point-by-point response to the questions that have arisen during the revision process, starting from the Editorial comments.

Editorial comments:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
2. The language of the manuscript is difficult to understand. Please use professional copyediting services for improving the manuscript.
Authors reply the manuscript has been revised by a professional English Translator to correct any spelling or grammar issues, and to clarify any unclear sentences.

3. 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.” However, notes should be concise and used sparingly.
Authors reply: we corrected the tense in the protocol section and used imperative throughout this section

4. Please define all abbreviations upon first use. For example, DMEM, FBS, etc.
Authors reply: all the abbreviations have been defined 

5. In the JoVE Protocol format, “Notes” should be concise and used sparingly. They should only be used to provide extraneous details, optional steps, or recommendations that are not critical to a step. Please move the discussion about the protocol to the Discussion.
Authors reply: we have reduced whenever possible the notes 

6. Please include an ethics statement before the numbered protocol steps, indicating that the protocol follows the guidelines of your institution’s human research ethics committee.
Authors reply: we have included an ethical statement at the beginning of the protocol

7. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed? Alternatively, add references to published material specifying how to perform the protocol action.
Please provide volume of all the media added. For example, selective medium, growth medium, etc.
Step 1.4: How was the mtDNA absence confirmed? Please provide all the associated steps.
Step 2.7, 4.1: How was trypsinization done? How were the cells counted? Please provide all the associated steps.
Step 2.10: How were the cells examined? What are the microscope settings and image parameters used? Please provide all the associated steps.
Step 4.5: How were the unused cells collected and pelleted? How was DNA extracted?
Step 4.7: How were the cells expanded?
Authors reply: for the above points we have detailed as much as possible the different steps also providing references to published material

8. Please include a single line space between each step, substep, and note in the protocol section. Please highlight up to 3 pages 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. Remember that non-highlighted Protocol steps will remain in the manuscript, and therefore will still be available to the reader.
Authors reply: we have highlighted in yellow the essential steps of the protocol for the video.

9. As we are a methods journal, please include in the Discussion the following in detail along with citations:
a) Critical steps within the protocol
b) Any modifications and troubleshooting of the technique
Authors reply: we have implemented the Discussion following the above indication. All the modifications are present as track-changes in the manuscript.


____________________________________
Reviewers' comments:
Reviewer #1:
Manuscript Summary:
This is an interesting topic that covers a technology developed over 30 years ago. In 2021, the application of cybrid technology is important in the development of mitochondrial models and new therapeutic interventions. The modeling effort, while covered in quite a few review and methods papers to date, is important toward our understanding of mitochondrial and cellular biology and in the study of perturbations in mitochondrial function.

Major Concerns:
A good body of literature in the use of cybrids and rho-zero cells is omitted -- giving the work the appearance of something entirely new. It would be beneficial to compare and contrast published methodology and methods papers dating back to the 1990 and 2000s. In particular, the work of Trounce and Wallace should be included among others (the current Wallace reference is insufficient in characterizing the outstanding literature). 
Authors reply: we would like to thank this reviewer for the suggestions. We have now cited additional literature concerning cybrids and rho zero cells. Searching PubMed by using the “cybrids” term, generated more than 950 papers a huge number which is above the limit for the bibliography and also behind the scope of this methodological manuscript. Nevertheless, the most relevant papers are now present in the cited literature highlighted in green.

King and Attardi's work is seminal but also more historical than "several years ago." 
Answer: we have rephrased this sentence in : The groundbreaking work by Michael King and Giuseppe Attardi, published in 1989, showed that human cell lines depleted of mtDNA (named rho0) could be repopulated by exogenous mitochondria to obtain the so called “trans-mitochondrial cybrids”. Thanks to these cybrids, where mitochondria derive from MD patients and the nucleus from rho0 cells, it is possible to verify whether a defect is mtDNA or nDNA related.


Additionally, I would recommend extensive text editing as conventions, grammar and syntax need review for 1) telling a more comprehensive story, 2) highlighting specifics new to this group's work, and 3) clarity and greater purpose/utility throughout. For example, the current title "In vitro approaches to study mitochondrial dysfunctions: the cybrids model" should be revised to "In vitro approach to study mitochondrial dysfunction: a cybrid model."
Authors reply: a professional English Translator revised the manuscript to correct any spelling or grammar issues. See also response to Editorial Comments.
We have implemented the discussion to present a more comprehensive view of the cybrids technology and their utility during time of great technological improvement. We have also cited recent literature, in which cybrids are still used as a system to demonstrate pathological role of mtDNA variants.
We have also modified the title according to reviewer’s indication. 

Reviewer #2:
Manuscript Summary:
The authors present a detailed protocol describing cybrids' generation, selection, and characterization.

Minor Concerns:
The authors should point out that the use of different clones is advisable to normalize the effect of the nuclear background.
The authors should also point out that is important to identify the mtDNA haplogroup both in their controls as in their mutant cybrids
mtDNA complete sequence in controls and mutants could be desirable to discard the effect of any other additional potential pathogenic genetic variants present in the mtDNA
Authors reply: we would like to thank this reviewer for these helpful suggestions. We have now discussed the importance to analyse the whole mtDNA molecule in controls and mutant cybrids either to define the haplogroup and to identify possible unwanted variants.

Reviewer #3:
Manuscript Summary:
The authors describe the protocol for generating and establishing the cybrids in good enough detail however some small adjustments should be made to the protocol and to the table of used materials as it needs to contain more details on the media, PBS, PEG, etc that was used and catalog numbers.

Major Concerns:
N/A

Minor Concerns:
Line 100. Mycoplasma testing should be performed in an antibiotics-free growth medium.
Line 102 it should state humidified incubator
line 103 section 1.4 should be incorporated in section 1.1
Section 2 Please indicate which steps should be performed in a laminar flow cabinet.
Line 108 Please specify what kind of PBS, the same comment could be made for line 133 regarding the PEG.
Line 109 Shouldn't it state 70% etOH as 100% only fixes the cell wall instead of destroying it in respect to contamination, similar to line 121.
Line 126 Omit instead of 10% FBS
Line 131 Containing how much serum? give the complete formulation between brackets.
Line 133 What kind of PEG please specify.
Line 131 and 134 Cells also can be washed with MEM.
Line 135 DMEM also can contain 10% serum. So please specify why only 5% was used. If only 5% can be used omit instead of 10%.
Line 144 The selective medium, supplemented... it should state is supplemented with...
[bookmark: _GoBack]Authors reply: we have now amended all the above points as requested by the reviewer. They are visible as track changes in the revised manuscript. In order to make reading easier, we included a Table 1 explaining media composition. 

Line 171 Also polyclonal cultures can be generated as long as the mutation and its percentage are regularly checked. Which always should be done also for the monoclonal. The mutation percentages should be established from the selected clones only which will be used for further passaging and experiments.
Authors reply: we checked percentages of the mutation in the massive cybrids cell culture before proceeding to generated clones. After isolation, each clone is verified for the percentage of the mutation. So a double check is performed.

Line 238. Also one of the major pitfalls in tumors generated from cybrids is that they lose their mutation percentage upon establishment of the tumor in vivo. See e.g.10.3389/fonc.2020.00770
Authors reply: we have never used cybrids to generate tumors, but only to establish the pathogenic role of an mtDNA variants. We can’t comment on this.


Reviewer #4:
Manuscript Summary:

Major Concerns:
JoVE63452
In vitro approach to study mitochondrial dysfunctions: the cybrids model
For my taste, the video is much too long

The technique is known for years.
What is the purpose of the manuscript?
11/21

Authors reply: This is a methodological manuscript aiming at visualised a protocol for which a video has been not realised yet. It is important to highlight that despite 30 years of research, the cybrids technology is still used in the field of mitochondrial research as witnessed by papers recently published in biomedical journals, which are now cited in our manuscript.


We do hope that the revised version of the manuscript will be considered as a suitable contribution and accepted for publication in JoVE.

Sincerely,

Ivano Di Meo, PhD
Unit of Medical Genetics and Neurogenetics
Fondazione IRCCS Istituto Neurologico Carlo Besta
Via Temolo 4, Milan, Italy
Phone: +390223942625
Fax: +390223942618

