Rebuttal letter for the JoVE63091 "Live-3D-Cell Immunocytochemistry Assay o f pediatric Diffuse Midline Glioma” 


Editorial comments:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues
We have proof read the manuscript. 

2. Please provide an institutional email address for each author.
	Please find below the e-mail address of the authors:
giulia.pericoli@opbg.net
ferrettiroberta@hotmail.it
andy.moore@health.qld.gov.au
maria.vinci@opbg.net

3. Please revise the following lines to avoid previously published work: 111-112,113-115,116-118,175-178,217-219. Please refer to the ithenticate report attached.
We have reviewed the lines and modified the text. 

4. Please revise the text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).
We have reviewed this and removed and modified where appropriate. 

5. Please define all abbreviations before use. For example, CNS, IF, etc.
We have now reviewed all the abbreviations and modified accordingly. 

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.
For example: IncuCyte FabFluor-488 Antibody Labeling Reagent, Opti-Green, FabFluor, Matrigel. 
We have modified as required. In the new Table of Material, all the reagents are now named with a common non-commercial name which has been given for protocol purposes. 

7. 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 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 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.
We have modified the text as requested.  

8. Line 96: Please specify the cells used in this study. What was the medium used? Specify the culture conditions. How was the cell density measured? How were the cells counted?
For the study we have used the QCTB-R059 primary patient-derived DMG cell line. We have provided the information about the medium and culture conditions (line 100) and references have also been provided. The cells were counted with a burker chamaber as indicated in the revised version. 

9. Line 99: How was the neurosphere formation confirmed. Microscopically? What type of microscope was used?
We have provided the information required.
10. Line 108: How much volume is required for one well. How much was used in this experiment? What were the number of wells for the given protocol? Please specify.
We have provided additional information as required (line 106) and line (line 117). 

11. Line 132: What is the selected size range? If the microscope step is to be filmed, please provide microscope settings.
The selected NS size range has been already specified at point 1.5 In any case this step is not necessary to film.

12. Line 149: Please convert centrifuge speeds to centrifugal force (x g) instead of revolutions per minute (rpm).
We have addressed this as requested now. 

13. Line 200: Please specify the scanning frequency used.
This also has been addressed in the revised version. 

14. Line 201: Were the measurements taken at Room temperature? If yes, please specify.
This has been specified in the text as required (point 2.10 and 3.8 of the protocol). The analysis to determine the measurements can actually be either performed in real time or later when the acquisitions have been completed. In any case, the measurements refer at 37°C, as the Incucyte Live-Cell Analysis Instrument featured in the protocol sit within the incubator, therefore cells are inside the incubator also during image acquisition time.  

15. 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.
The steps of the protocol that needs to be captured in the video have been highlighted as requested. 

16. Line 296: Please correct the label to Figure 5
Ok this has been done 

17. Line 298: Please revise “hs” to “h”.
Ok this has been done.  

18. As we are a methods journal, please ensure that the Discussion explicitly covers 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 believe we have covered those points in the discussion really putting attention on the method aspects and its broader applications. We have added one citation in a paragraph where we refer to modifications and critical steps (line 346). We hope this is ok now. 

19. Please do not use the &-sign or the word “and” when listing authors in the references. Authors should be listed as last name author 1, initials author 1, last name author 2, initials author 2, etc. Title case and italicize journal titles and book titles. Do not use any abbreviations. Article titles should start with a capital letter and end with a period and should appear exactly as they were published in the original work, without any abbreviations or truncations.
As requested the references have been checked and the “&-sign” has been removed. 

20. Please remove the embedded figure(s) from the manuscript. All figures should be uploaded separately to your Editorial Manager account. Each figure must be accompanied by a title and a description after the Representative Results of the manuscript text.
We have removed the figures from main manuscript as requested. Figures are now provided separately as indicated. 

21. Please revise the table of the essential supplies, reagents, and equipment. The table should include the name, company, and catalog number of all relevant materials in separate columns in an xls/xlsx file. Please sort the Materials Table alphabetically by the name of the material. 
The table has been modified as requested. 

22. Figure 1: Please replace the commercial terms with generic terms in the figure (e.g., revise “Matrigel” as “basal membrane matrix”). Remove the term Sartorius from 3. Please use upper case letters to label the figure instead of numbers.
23. Figure 2/3/4/5/ supplementary figure 1: Please include scale bars in all the images of the panel.
Scale bar has now being added to the all figures. 

24. Figure 5: Please revise the unit in the Y-axis to “h” instead of “hours”.
On Figure 5 hours is on the X-axis. The unit has been modified as requested. 



____________________________________
Reviewers' comments:
Reviewer #1:
Manuscript Summary:
Pericoli et al perform live-3D-cell immunocytochemistry for CD44 in one H2K27M diffuse midline glioma cell line, QCTB-R059 using matrigel for migration and invastion assays.

Major Concerns:
1. QCTB-R059 is mentioned as both DMG H3K27M cell line (line 29, others) and pediatric glioblastoma spheroids (line 277), which is confusing. This cell line has been previously described as primary pediatric thalamic GBM cells in an abstract for a AACR in 2015, which makes sense for both descriptions. I would provide a brief description of the cell line and cite previous references.
We thanks the reviewer for the comment. Due to the past and still on-going revised versions of the WHO classification of brain tumors, a different nomenclature has been used in the past few years. QCTB-R059 was originally indicated as a pediatric thalamic glioblastoma (GBM) cell line (Taylor K.R. et al., Nature Genetics 2014) while later on it has been indicated as a H3-K27M thalamic glioma cell line (Mount et al., Nature Medicine 2018) or diffuse midline glioma (DMG) H3-K27M cell line (Ferretti et al., BioTechniques 2021) given the new nomenclature applied to the midline glioma affected by the histone H3F3A K27M mutation. More recently a new nomenclature (Diffuse midline glioma, H3 K27-altered) has been introduced (Louis D. et al., Neuro-Oncology 2021), therefore we may see in future this same cell line renamed. A brief description and the references have now been added as suggested by the reviewer. 

2. The authors claim that CD44 expression is turned on and off during migration and invasion, although Fig 4A and 4B are not very convincing. Can the authors quantify the amount of green signal?
Thank you for the comment. “The green signal” has been quantified over time for both invasion and migration as shown on Figure 5. The data refer to the bulk fluorescent intensity and it cannot be provided as single cell data with the system we feature in this article. In fact, the Incucyte Lice-Cell Analysis Instrument applications “ Spheroid invasion” and “Basic Analyzer”” used to analyse the 3D invasion and migration respectively, do not allow the quantification at the single cell level. This could potentially be done with alternative systems. We apologoize if it was not clear or confusing. We have clarified this in the text. 

Minor Concerns:
Several minor spelling errors. There is a space between "o" and "f" in the title. Both um and µm are used. I think you use commas for decimal points in Italy, but should be period.
Thanks for the comments and suggestion. We have addressed them in the revised version. 


Reviewer #2:
Manuscript Summary:
The paper is generally well written and easy to follow. A few grammatical errors were identified and should be scanned for by the copy editors prior to publication to improve the readability of the paper. The paper describes a method that incorporates plating pediatric brain cancer cells in or on top of Matrigel and then using an antibody/fluorophore conjugate to visualize protein expression during time lapse imaging. The method is well described and figure 1 provides an excellent overview of the protocol. The authors state that this method can be used to quantitatively assess protein expression in real time, although they data shown does not provide evidence of this. They also state their technique provides novel insight into the role of CD44 in DMG cells, but again the data supporting this statement is weak.

Major Concerns:
* The green fluorescence is difficult to see on cells that are away from the sphere. I recommend the settings for the phase image be darkened to enable to green to be more evident.
Thanks for the suggestion. We have improved the contrast as the reviewer suggests and we provide now a revised version of Figure 4, Figure 5 and Supplementary Figure 1. . 
* The inset indicated at the top of figure 3 does not appear to be the image in the bottom row based on the pattern of red fluorescence. In order to support the statement that CD44 expression is not evenly distributed across the cell surface (or "accumulates in spots") a much higher resolution image where individual cells can be easily identified needs to be shown. Furthermore, while this may be evident in Figure 3, it is not obvious in Figure 2 (again - recommend a higher magnification be shown in Fig 2 if this statement is to be included).
We thank the reviewer for the comment based on which we have carefully reviewed the images in Figure 3 and have placed the insert in the right spot on the upper panel image (10x) that now correspond to the image captured in the higher power images (25x) shown below. With regard to the CD44 localization on the cell membrane in spots, we believe that our observation is in line with previous reports that have described the localization of CD44 on tumour cell surface protrusions (Martín-Villaris E. et al., “Podoplanin Associates with CD44 to Promote Directional Cell Migration” Molecular Biology of the Cell, 2010) and in relation to the translocation from non-raft into raft domains on the cell membrane  (Sun F. et al., “Molecular mechanism for bidirectional regulation of CD44 for lipid raft affiliation by palmitoylations and PIP2”, PLOS Computational Biology 2020). In our images the “spots” observed may be more evident on the invasion (Figure 3) compared to the migration (Figure 2). Though, these aspects are not the focus of our method manuscript, therefore based on the reviewer suggestion we have removed this statement in the revised version. 
* Supplementary videos should have a time stamp shown and each should be associated with a proper legend/description. I can not see the intermittent expression of CD44 in the videos. If this truly occurs please annotate the videos to make this obvious to the reader. If this statement is to be included as a scientific conclusion, then the number (or proportion) of cells where this is observed should be quantified.
Thank you for the comment and suggestion. The figure legends have now been provided for both supplementary videos and the time stamp has been added on the selected frames from both invasion and migration videos featured in Figure 4 and on the Supplementary videos 1 and 2. The circled cells displayed on the images in Figure 4 are intended to make more clear and evident the “intermittent” expression of CD44on the cell membrane. The circle on the individual cells featured in Figure 4 have been coloured in green and black to indicate fluorescent signal on and off respectively. The figure legend and the text have been modified to clarify this. We did not claim though that we can quantify the intermittent expression on the single cells, but only visualize this. The fluorescent signal associated to CD44 expression is measured and quantified overall not at single cell level. We apologize if it was confusing and following the reviewers comment, we have rephrased the text in the representative results. The single cell analysis of these assays although not possible with the Incucyte, it may be possible with other systems using the same images acquired by the Incucyte (e.g. ImageJ). 
 
* Figure 5 - the values on both axes in C and D are not legible - please increase the size of the font. It is not clear what these graphs are showing, is it mean fluorescence intensity per field of view or per cell. In other words is it simply indicating that the tumor cells are increasing in number, rather than being a measure of migration or invasion?
Thank you for the suggestion. We have now increased the font of the values on the axes. As specified above, the analysis is relative to the overall fluorescent intensity associated with CD44 expression on invading or migrating cells but not on a single cell level. . Following the reviewer’s comment we have modified the text in the representative results section relative to Figure 5 to clarify the points raised. We hope this is clearer now. 

* The magnification of the images in Supplementary file 1 are too low to verify the statement that the cells transition from "mesenchymal-like to ameboid-like" phenotypes. The individual cells at the periphery of the spheres appear similar I the images shown. The paper cited by Pankova et al shows cells at a much higher magnification. The authors should show the cells at an equivalent magnification to support the statement or revise the discussion.
As said above the image system featured in our method is the Incucyte Live-Cell Analysis Instrument.  Higher resolution images could be acquired for example in z-stack mode with a confocal microscope. As requested by the reviewer we provide higher power magnification.  Despite the potential limitation compared to other imaging systems, we believe it is clearer now the different morphological appearance of the invading cells in the absence of the antibody (negative control), looking like invading in a more collective pattern with elongated morphology, compared to the condition in the presence of the anti-CD44 antibody, where in contrast, cells look generally invading as single cells and with a more rounded morphology. 
* The discussion states that "we could quantitatively measure the expression of CD44 over time", however my interpretation of the graphs in figure 5 are showing increased green fluorescence across the entire sphere/well. This isn't necessarily an indicator of CD44 expression, but could simply be an indicator of increasing cell number. If this statement is to be retained, the authors need to show that CD44 expression does increase on a per cell level.
As mentioned above the system featured in the method does not allow a single cell analysis. For the migration assay, the CD44 fluorescent intensity on the cell membrane is measured over time for the cells in the entire well, while for the invasion the analysis applied was restricted to the invaded cells excluding the core of the NS as displayed on the schematic image shown on the graph. We cannot exclude though that together with cell motility there is also a cell proliferation component. Following the reviewer’s comment we have clarified this in the discussion section. 
[bookmark: _GoBack]
* The discussion also states that CD44 antibody resulted in an inhibition in cell motility, however the data shown is insufficient to support that statement. While the spheres appear smaller, this is not necessarily an indication of reduced motility. An alternative could be that the antibody impedes proliferation. If the authors want to say that antibody binding to CD44 reduces motility, some quantitative data specifically comparing the motility of anti-CD44 treated cells, with control (untreated) cells should be shown. Alternatively the authors could add a nuclear dye such as NucLight red and count cell number - if the data shows that cellular replication is equal but sphere size is reduced, then it would support the statement that motility is impaired.
We agree with the reviwer that thre may be an additional effect of the anti-CD44 antibody on cell proliferation beside cell motility. We have now stated this into the discussion. As this is a method paper we believe this point could be left as a more open question for future more scientific based studies. 

Minor Concerns:
* Figures appear to be misnumbered?
We have corrected this in the revised version. 
* There are two figure legends labeled figure 4
Thank you, we have corrected this in the revised version. 
