JoVE_60705R1 : Editor and peer review comments – responses from the authors

Dear Editor and Reviewers,
Thank you for your insightful comments and suggestions. There were some oversights on our behalf in the earlier draft of our manuscript, especially with regard to commercial terms. With your feedback we have now improved the quality of our revised draft. Please find our replies in bold to each of your comments below. I hope the revision addresses your concerns adequately. 
Sincerely,
The Authors

Editorial and production comments
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 have taken care to revise and proofread our manuscript thoroughly. We vouch for its linguistic accuracy to the best of our abilities.
2. Please expand all abbreviation during the first-time use.
All abbreviations have now been expanded at the first instance of their use.
3. JoVE policy states that the video narrative is objective and not biased towards a particular product featured in the video. The goal of this policy is to focus on the science rather than to present a technique as an advertisement for a specific item. To this end, please remove MS-MLPA (MLPA is copyrighted term), MRC Holland throughout the manuscript. Also reword the line 81-82 to reflect the science instead.
We had overlooked some of the commercial terms earlier. References to MLPA, MS-MLPA and MRC Holland have now been removed from the manuscript. Lines 81-82 have been modified and the method is being referred to as MSPA in the manuscript. 
4. 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: MLPA, MRC Holland, GlutaMAX, Nanosight LM14C, FEI Tecnai 12, TrypLE Express, NucleoSpin tissue XS kit 221 from Macherey-Nagel, GeneScan LIZ-500, Hi-Di formamide, ABI 260 MicroAmp Optical, Milli-Q water, Centrifuge 5810, Eppendorf, Protein LoBind Tube, ABI well plate, etc ABI 3730xl DNA analyzer, G5 dye set, Gene Mapper, MLPA, etc. 
All instances of commercial language have now been removed from the manuscript and the video. 
5. 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. 
The text in the protocol section has been corrected to be in the imperative tense throughout. Notes have been mentioned only where necessary.
6. The Protocol should contain only action items that direct the reader to do something.
The text in the Protocol section has been modified accordingly to contain only actionable items. 
7. The Protocol should be made up almost entirely of discrete steps without large paragraphs of text between sections. Please ensure that individual steps of the protocol should only contain 2-3 actions per step.
The Protocol text has been edited to contain a maximum of three actions per step.
8. 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. 
The ethics statement was provided earlier as well but now it has been titled so that it is easier to recognise.
9. Please ensure you answer the “how” question, i.e., how is the step performed?
We have made sure to describe how the steps are being performed. In other cases we have provided references to previous work. 
10. 1.5: This is not an action step and can be converted to a note instead.
The step has been converted to an action step. 
11. 3.1: Please include citations for EV markers studied.
Citations for the EV markers have now been added.
12. 3.2, 3.3: Please include how is this done. Please include the actions associated with it. 
The actions for NTA have been added to a more detailed extent. For TEM we have provided a reference article.
13. 4.4: Please include citations for the markers used.
The MSC characterization step has been removed after considering Reviewer #1’s comments. Hence the markers are not mentioned.
14. 6.5.1: Please include the thermocycler program used for the assay.
The entire thermocycler program has been detailed in Table 2 now. 
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].”
Explicit copyright permission was obtained from corresponding with copyright department of the journals. A copy of the correspondence has been attached to this document.
16. Figure 2: Please include a protein loading control for panel A.
The Western blot in Fig. 2A has been repeated with equal amounts of protein (10 µg) loaded for HOS-143B protein lysate and OS-EVs. Protein loading controls have been tested in Western blotting. Please see one of results are below:

Legend
LAD = protein marker 
PL = HOS-143B protein lysate (10 µg) 
EV = OS-EV (10 µg)
LAD  PL  PL   EV  PL 



Protein concentrations were measured with Pierce microBCA assay. After protein transfer, membrane was stained with Li-Cor’s REVERT Total protein stain, washed, and fluorescence measured at 700 nm. Despite loading equal amounts of protein in all lanes, protein lysates had higher protein content than the EV sample. This may be due to the Micro BCA assay not accurately reporting the protein concentrations. Despite having less total protein, EVs had a stronger CD63 signal than PLs.
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17. Table 1 and 2: Please ensure that the tables are not reprinted from MRC-Holland assay. If yes, then please obtain a reprint permission. Please also remove all commercial terms from Table 2. E.g., SALSA, etc.
The tables are not direct re-prints of the MRC-Holland assay. Table 1 is adapted from Pavicic et al., 2012, while Table 2 is based on personal correspondence with Walter Pavicic, who modified the MRC-Holland assay. Commercial terms have been removed from Table 2. Copyright permission details have been attached to this submission. 
Video:

1. Please ensure that protocol section titles are same in the video and in the text.
The protocol section titles are now matching in the video and in the text.
2. Please increase the homogeneity between the written protocol and the narration in the video. It would be best if the narration is a word for word from the written protocol text.
The narration has been modified to be more similar to the written protocol text.
3. Please include an ethics statement before AT-MSC culture section.
The ethics statement has been provided at the beginning of the protocol section, to match how it has been done in other videos published in JoVE. The AT-MSC culture section in the video does not include information on how the MSCs are isolated from the lipoaspirates. 
4. Please remove all the commercial language from the narration in the video as well. Please see the list above. MLPA is a copyrighted term as well.
All commercial language has now been removed from the narration and video components.
5. Please include all the results figures together in the representative result section of the video. Please ensure that all the figures from the text are present in the video as well.
All results are now shown in the Representative Results section. 
Production QC notes 9/27/19:

· 4:09, 6:58 - Jump cuts (https://en.wikipedia.org/wiki/Jump_cut), like the one here, where the angle is not changed between shots, should be avoided. Jump cuts tend to have a jarring effect on the audience, and don't fit with our visual style. Please use cross dissolves (aka fades) to cover those edits.
The instances of jump cuts have been fixed. Cross dissolves have been used to cover some edits in the Conclusion section, hopefully it is up to the standards.
· 6:11, 6:14, 7:57, 7:59, 8:01 - These images should be scaled up to fill the frame.
These images have either been removed or scaled up to fill the screen.
· 7:13-7:24 - HiDi Formamide, GeneScan, Liz 500 are brand names. These are mentioned in the narration and seen on screen here. Based on the visual, these are brand names. The narration should be changed to more generic terms. The whole sentence should be rerecorded.
References to commercial names have been removed and replaced with generic terms in the narration.
· 7:30-7:33 - ABI MicroAmp optical 96-well plate is mentioned here. This should probably be replaced with a generic term.
The product name has been changed to a generic term (“optical 96-well plate”). 


Reviewers’ comments
Reviewer #1
Manuscript Summary:
Authors described clearly and in detailed manner the proposed protocol.

Major Concerns:
none

Minor Concerns:
1) As far as EV isolation technique is concerned, authors applied only two centrifugation steps (2500 g for 20 min and 100000 g for 2h). However, the majority of papers related to EV isolation from cells supernatants reported more centrifugation steps:
* 300-400 × g for 10 min to sediment a main portion of the cells
* 2000 × g to remove cell debris
* 10,000 × g to remove apoptotic bodies, and the other structures with the buoyant density higher than that of EVs.
Please, discussed or explained the choice.
While it is true that many papers on EV studies report multiple centrifugation steps in order to remove not only cells and cell debris but also apoptotic bodies, we did not want to discount large oncosomes from our EV samples. With similar size as apoptotic bodies, these large oncosomes are functionally active vesicles and are likely to have an impact on target cells. 
2) Authors explain clearly the amount of EVs used to treat MSC, but they did not explain if EVs have been sterilized and how.

EVs have not been sterilized in this study. may be filter-sterilized but that may incur loss of EVs if they stick to the membrane. We are yet to test the possibility of using specialized membranes, e.g. cellulose acetate (CA) membranes, as low attachment membranes to minimise EV loss during filter-sterilization. 

3) The characterization of MSC phenotype could be deleted as it is not explained in details and it is not crucial for the protocol described in the paper.

We agreed that the MSC characterization aspect is not essential for this paper and have removed it. 

4) Results: Fig 2A It could be more appropriated to use HOS lysate and EV lysate, instead of MSC lysate and OS-derived EVs lysate. To assess the purity of EVs, EVs and they cells of origin need to be compared.

This was an oversight. We have now included new Western blot results for expression of same markers in HOS-143B protein lysate and HOS-EVs. Protein loading controls were also used and results of total protein staining can be found towards the end of this document.

Reviewer #2
Manuscript Summary:
MS-MLPA is a useful tool for reporting the CpG methylation status of a given locus that utilizes custom probes specific to that locus. The probes containing the CpG to be tested are first hybridized to the sample DNA to be tested. After the hybridization of these probes, the sample is divided into two reactions- one that is treated with a methylation-sensitive restriction enzyme HhaI followed by ligation and the other that is not digested but only ligated. After ligation, the probe:DNA hybrid is used as a template in PCR that follows. The HhaI restriction enzyme that cleaves the unmethylated CpGs in the probe-DNA hybrid at GCGC restriction sites (present in the probe) eliminates the hypomethylated population. By comparing the PCR products from digested and undigested samples using capillary electrophoresis, the authors infer the methylation changes. The authors report these methylation changes as "methylation-dosage ratio" which is the ratio of normalized peak-area obtained after capillary electrophoresis of HhaI digested PCR products to that of its undigested counterpart. In an ideal condition, if the locus assayed is completely methylated this ratio should be 1 and if the locus is hypomethylated the methylation dosage ratio should be less than 1. The authors utilize this method to assay the methylation status of CpGs in LINE-1 retrotransposon promoters which is highly methylated in normal cells. Additionally, the authors also demonstrate the preparation of extracellular vesicles depleted media and isolation of extracellular vesicles from osteosarcoma cells and its characterization. They have presented all the key steps of these methods in a clear and easy to follow video and text protocol. This can be helpful for the audience planning to do similar experiments in their laboratory.

Major Concerns:
1) As the authors have highlighted this is a rather simple method in comparison to bisulfite conversion that is essential for most of the methods used to study DNA methylation. However, this method in general, and when used to study the DNA methylation status of LINE-1 promoters, has some pitfalls that the authors have pointed out. It would be helpful for the readers if the authors discuss possible solutions that could help the audience and hence the future adopters of this method to design their experiment.

a) First is a technical limitation of assaying CpGs that are in an HhaI restriction site. One possible solution can be to select other methylation-specific restriction enzymes that involve CpG but have a different restriction site and digest the probe:DNA hybrid with it. This might be helpful if a potential user wants to investigate other CpG in the promoter that is not necessarily in an HhaI restriction site.
This is a good suggestion, thank you. We have mentioned some alternative restriction enzymes that could be used.
b) Second is inherent to LINE-1's abundance in the human genome; there are ~6k identical LINE-1 promoters just considering younger retrotransposition competent LINE-1s (Deininger et al., https://www.ncbi.nlm.nih.gov/pubmed/27899577). As Phokaew et al. (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2553567/) point out there can be locus-specific differences in the level of LINE-1 promoter methylation. Perhaps this is the reason why the authors observe a modest LINE-1 hypomethylation effect of OS EVs on MSCs at T7 time-point. Although this method might be appropriate to study global hypomethylation observed in cancers, it might not be sensitive enough to detect these local LINE-1 methylation changes. In that case, instead, assays quantifying unmethylated CpGs on LINE-1 directly as done by Pisanic et al. (https://www.ncbi.nlm.nih.gov/pubmed/30553834) can be a better approach.
Thank you for bringing up these points and for the suggestion. We agree on their validity, and have addressed them in our discussion. 
2) Different dilutions for the PCR product of undigested and digested samples (to 1:100 and 1:200 respectively) in step 6.8 is confusing given that same probes and PCR reagents were applied to both of them.
This is a fair question. Dilutions of undigested and digested samples usually require optimization in order to generate well-resolved peaks for analysis in the software. The same dilutions should work for other users but there may yet be a need for optimization due to some inter-laboratory differences. 

Minor Concerns:
1) Although the MS-MLPA method is nicely described in the fourth paragraph of the introduction, readers might benefit from a figure illustrating the method.
Thank you for the suggestion. We think that adequate illustrations of the method can already be found in publications (e.g. reference no. 10 in our article). 
2) Is "Microsatellite default" a setting that is present on Gene Mapper (v.5.0)? If yes what could be a general analysis method if another software is to be used to analyze the results obtained?
“Microsatellite default” is indeed present on GeneMapper® (v.5.0). In other similar software, such as Geneious® and GeneMarker®, microsatellite analysis settings are pre-installed or can be installed as a plugin.
Reviewer #3
Manuscript Summary:
This manuscript and the accompanying video provide an in depth description of a technique that allows to study the epigenetic effects of osteosarcoma-derived extracellular vesicles on Mesenchymal Stem cells. In particular, authors provided a detailed description of the whole process to obtain EV-depleted FBS and to collect EVs from conditioned media, as well as the procedure of MS-MLPA technique. As mentioned by the authors, both methods are not novel in itself, as they are commonly used. Yet, a video-supported description of the protocols is not present in literature.

Major Concerns:
- Line 147: authors declare that once reached the 70-80% of confluence, they change medium and let the cells grown in the EV-depleted media for 72 hours. Given the very high rate of 143B cell proliferation and their detachment at over-confluence, I have some concern about the viability of these cells following further 72 hours of culturing. Authors should clarify the confluence status of cells when they collect EVs, by providing the amount of plated cells at the beginning of the procedure and the time needed to reach the desired confluence, or they should provide some pictures of the cells at the time-point 0 (the declared 70-80% of confluence) and at the end of the 72h treatment.
We should have worded the protocol more clearly. The EV-depleted media is replaced once every 24 hours to provide adequate nourishment to the rapidly growing cell population. Upon reflection, we have reduced the cell harvesting time to 48 hours as we realized that the cells are actually already 100% confluent by that time. Nevertheless, we have also provided a note in the protocol that plating 1 million HOS-143B cells gives rise to a 70% confluent flask in around 60 h. 
-In the introduction section, authors should better described EV isolation methods other than ultracentrifuge, as too quickly mentioned in the discussion.
We have mentioned two other sources of EV-depleted FBS in the introduction. We are not focusing on EV isolation in this article, except for a part in the protocol. Hence, we thought that describing additional EV isolation methods is not so necessary in this publication. 

Minor Concerns:
-In their experiments, authors used HOS-143B cells (as declared at line 143), a very aggressive and metastatic osteosarcoma cell line. In the whole manuscript they call the cells just "HOS". This is a great mistake, since HOS are the parental cells and they are very different from HOS-143B cells. I strongly suggest to call them HOS-143B or just 143B (commonly used).
We acknowledge our error in misrepresenting the cell line. We have corrected this and now the proper name (HOS-143B) is mentioned throughout the manuscript, while it is to be understood that OS-EVs are derived from HOS-143B cells and not HOS cells.  
-Line 136/Video at 01:51: although the EV-depleted FBS is eventually passed through a 0.22um filter, the whole procedure should be done in a laminar hood, including the steps 1.1 and 1.3.
The balancing step is challenging to perform inside a hood, since the balance requires a sturdy, anti-vibration surface (e.g. marble tables) for milligram-level measurements and this is not available inside a laminar hood. Therefore, this step has to be carried out outside. We accept that the other steps should have been carried out in the laminar hood, and we have removed the specific mention of laminar hood in point 1.4 so that the reader does not think the actions should be carried out outside the hood up until that point. 
-Line 130/Video at 03.06: the preparation and the EV collection from the conditioned media should be done in a laminar hood.
You are right, but please see our answer to your previous comment. The balancing step is necessary here too.
-Video at 03.38: authors should use tweezers to take the ultracentrifuge tube from the rotor buckets.
Tweezers are surely more appropriate for handling the tubes. Since the tubes are not filled to the brim but at a comfortable height away from the top, we felt that clean gloved fingers could be used in a careful way. Moreover, some people may feel more secure in holding the tube with their fingers than with tweezers, especially if the tubes are to be handled carefully with minimal disturbance to their contents. 
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