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Dear editor,

We thank you for the comments from the reviewers and have now addressed the questions/suggestions raised for this manuscript.

Reviewers' comments:
Reviewer #1:
Manuscript Summary:
The manuscript by Jane Harmer et al describes a methodology to study the effects of novel inhibitors on migration and invasion of glioblastomas in a three dimensional culture system using confocal laser scanning microscopy.

Major Concerns:
The authors should explain the advantages of spheroid culture method over the standard neurosphere assay method. What are the advantages of making spheroids (cell aggregation) over the neurospheres (ball of cells forming mainly by proliferation of a single cell (stem cells or progenitor cells)? There is a clear difference between these two and this should be addressed in their discussion or they can alternatively suggest the use of neurospheres in their invasion assay method.
Response: We agree that this technique can be easily used to generate spheroids from neurospheres for improved standardisation of spheroid size and ease to use these for invasion assays. We have actually used neurospheres from stem cell like glioma cells which also works very well in this assay. We focussed on the generation of spheroids from established cell lines as these are more accessible to most researchers. We will point out the use of neurospheres in this assay.

Minor Concerns:
The patterns of cell migration from the periphery of the spheroids are different in the cell lines used in this study. Is this phenomenon cell line dependent or the size of of spheroids plays a role here?
Response: The patterns of cell migration differ from cell line to cell line. We have observed distinct migration patterns for paediatric and adult glioma cell lines potentially reflecting their site of origin they were isolated from or the cell type they arose from. From our own experiences this is independent of spheroid size. We have commented on this in the manuscript now.
How thick is the collagen plug containing the spheroid when fixed? Doesn't this thickness cause any limitation for microscopy? 
Response: The generated spheroids we used here are between 200 and 800 microns embedded in a semi-solid collagen matrix. When the plug is transferred to the glass slides the plug spreads out onto the slide without compromising the contained spheroid allowing the application of the cover slip and viewing by microscopy.


Reviewer #2: 
Manuscript Summary:
This manuscript outlines the use of high-resolution confocal imaging to characterize the effects of a migrastatic inhibitor, MI-192, in glioma cell invasion from 3D spheroids into a surrounding matrix of collagen I. The method described appears to include the necessary steps and critical alerts for successful application by other researchers. However, the protocol would be improved by addressing a range of concerns.

General concerns:
The title states migrastatic inhibitors yet only examines the one inhibitor, MI-192, which is a bit misleading although the method, line 126, describes the use of inhibitors more generally.
Response: We appreciate that we should have pointed out that we used the inhibitor MI-192 as an example to investigate migrastatic inhibitors. We have tested a range of different inhibitors in this manner and achived comparable results. We will address this in the manuscript.
Terminology such as "stripettes" and "pastettes" should be avoided and items more fully described.Inclusion of catalog numbers in the text would be helpful.
Response: We have added the stripettes and pastettes used in the materials section.
Similarly, it would be helpful tp alphabetise contents in Table of Materials.
Response: We have done this in the Table of Materials.
The table is difficult to follow with catalog numbers and comments found on the next page.
[bookmark: _GoBack]Response: We will add the materials as the original spreadsheet.
It would be helpful to provide few more, albeit brief, details such as information on the type of inhibitor (e.g. HDAC inhibitor) and the relevance of acetylated tubulin or to provide the details earlier such as selection of adult versus paediatric glioma cell lines.
Response: We have addressed this in the text with details on HDAC inhibitors and the cell lines used.

Specific protocol description concerns:
In 1.1.1 Generation of cell spheroids, line 93, does (200; 800 microns) represent respective sizes of U251 and KNS42 spheroids? 
Response: These are the sizes observed for both cell lines when plated out at the particular cell density (1000 cells/200 microliter)
In 1.1.2 Collagen invasion assay, is 5x incubation medium actually 5x culture medium? If so, please change the terminology.
Response: Corrected. 
In 4 Preparation of embedded spheroids, although the work flow in figure 3 indicates that the spheroids are fixed at 72 h, the method does not explicitly state this.
Response: We have addressed this is section 3.10.
In 4.1, presumably the 4% formaldehyde is prepared in PBS?
Response: Yes, we have added 1X PBS in the text.
In 5.1 Confocal microscopy, what were the number and step size of optical slices captured by confocal microscopy? If a single optical section was captured, the protocol needs to state this.
Response: This information has been included in section 5.1
In Figure 1, a scale bar for the enlarged spheroid images is needed while the arrows don't particularly add to the identification of invasive cells.
Response: We have added the scale bars, the arrows are useful to highlight the relatively low resolution to identify individual migratory cells.
In contrast, arrows indicating invasive spikes of U251 cells in figure 2A and sheet-like invasion of KNS42 cells in 2B would be helpful. Similarly, if there are any detached U251 cells in 2A, they should be indicated.
Response: We have added arrows for clarification.
Has the research group attempted to quantify changes to cell morphology with migrastatic inhibitors? This would be a useful addition to the method.
Response: This is indeed a very good question which we are currently addressing for out next publication.

