Dear Editors,

Thank you very much for handling our submission. We also wish to thank the reviewers for their helpful comments.

Enclosed please find a revised version of the manuscript, where we have responded to the editorial and reviewer requests and comments. A detailed response to the reviewers follows.




Reviewer #1:

Manuscript Summary:
The manuscript describes a method to track growing microtubule ends in monopolar spindles generated by treating HeLa cells with Dimethylenastron, an Eg5 inhibitor. Timelapse data are obtained using spinning disk microscopy in a single plane of cells transiently transfected with EB3-tdTomato. The analysis is using u-track, a MATLAB-based open source software by the Danuser lab. Therefore, the title is misleading and should better reflect what the method actually shows: e.g. "Measurement of microtubule assembly by spinning disk microscopy in monopolar spindles"
Thank you very much for this comment. The title is more accurate this way. We have kept the word “dynamics” instead of “assembly” because we believe it is also more accurate. The title reads now: “Measurement of microtubule dynamics by spinning disk microscopy in monopolar mitotic spindles”.
Major Concerns:
The method described has major limitations, the discussion of which is missing from the manuscript. 
1. Using a marker for growing plus ends limits the analysis to microtubule assembly speed rather than the full set of microtubule dynamics parameters.
We agree that the method measures only growth events directly. Nevertheless, the subsequent anlaysis extrapolates the information on the pause and shrinkage events by linking sequential growth phases meeting certain criteria. The reconstruction of full trajectories 1,2 is based on the spatially and temporally global tracking framework 3. This has been now clearly stated in the revised manuscript: “Although the plus end binding proteins trace only MT growth phases, the U-Track v2.2.0 extrapolates the information on the pause and shrinkage events by linking sequential growth phases and reconstructing the full trajectories 26,50. The algorithm is based on the spatially and temporally global tracking framework described by Jaqaman et al. 51” (lines 324-351).
2. Arresting cells with an Eg5 inhibitor does not result in prophase cells, but a prometaphase-like state. How comparable microtubule dynamics measured in these arrested cells versus cycling cells in prometaphase is unclear and not discussed. 
Thank you for pointing this out. We have corrected the definition of the phase of arrest. Other than that, it has been shown that arrest of cells at prometaphase with Eg5 inhibitor monastrol and its derivatives, such as dimethylenastron, does not affect microtubule dynamics 4-6. We have explicitly included this information: “Inhibition of cells at prometaphase with the Eg5 inhibitor DME and other monastrol derivatives does not affect microtubule dynamics43-45, which makes DME a useful tool for studying MT dynamics both in fixed and live cells44” (lines 108-109). 
3. Imaging in a single plane is a severe limitation to obtaining any useful information about the lifetime of assembly events. This can be overcome by rapid volume imaging using lattice light sheet microscopy, which is far superior to spinning disk confocal imaging hailed as the best available in the manuscript. A fine example of plus tip tracking in 3D in cycling mitotic cells is here (DOI: 10.1117/1.JBO.20.10.101206) and the authors should cite it and compare their data to the data obtained for prometaphase cells therein. 
The lattice light-sheet microscopy approach is indeed superior, but it is still less generally available than spinning disk, and requires much more time and computer power, as pointed out by Yamashita et al. in the manuscript the reviewer suggested. We have been more explicit and clarified that the method we describe is not the best available, but is in comparison more accessible. “Recently, the combination of lattice light-sheet microscopy of a mitotic spindle at sub-second intervals, together with sophisticated image processing  allows the analysis of MT assembly rates in three-dimensions63,64. This has obvious advantages over CLSM, but further improvements will be required before the method becomes of general use, such as the expansion of strategies used in U-Track to the third dimension26,50,63” (lines. 480-484).
4. It is unclear to me why the authors choose to do a transient transfection in HeLa cells resulting in highly variable expression of EB3-tdTomato. Stable HeLa cell lines expressing EB3-tdTomato have been published previously and could have been obtained from the authors (for example DOI: 10.1038/ncb2297).
We use transient transfection for several reasons. First, we are anyhow transfecting the cells for our experiments. Furthermore, this allows us to be less worried about insertion artifacts, clonal enrichment and other problems of stable cell lines. At the same time, we typically obtain faint fluorescence in stable cell lines, unless we specifically select for cells highly expressing EB3, which would introduce a bias. Nevertheless, it could be very advantageous in other settings, and we state this in the new version of the manuscript. We discuss the possibility of using a cell line stably expressing EB3-tdTomato as a note in the protocol. “Alternatively, a cell line stably expressing EB3-tdTomato can be used in the experiments; this should reduce variability in expression levels of EB3-tdTomato between preparations and between cells from the same preparation49” (lines 188-190).
5. Further, the authors should test how robust their method really is and how much damage the cell experiences during imaging. A possible way to demonstrate this, is to compare microtubule assembly speed in the first half of the movie versus the second half of the movie and show that resulting data are not significantly different from each other. Another test for robustness is how well the tracking works for different intensity images. It would be good to show an overlay of the time projection of the movie and the actual tracks as it would allow the reader to judge whether the tracking is faithful. The authors suggest to use the same parameters for the entire dataset, so the tracking should be shown for a low-expressing and a high-expressing cell across the range they suggest suitable for the experiment.
Thank you for pointing this out. We have now added three additional points in Figure 1 (D, G and H). Firstly, in Figure 1, D we included time projection images of the time-lapse movies before and after tracking for the suggested optimal conditions, and for each of the parameters discussed. Secondly, we compared the two halves of the movies and growth speed mean (Figure 1, G) and dynamicity (Figure 1,H) values are plotted. There were no significant differences between the two halves. For readers to get the impression on which kind of cells should not be included in the analysis, we included additional videos (Videos 7 and 8).
Minor Concerns:
The method is of limited use as it is described for a specific model of microscope and proprietary imaging format. It would be good if the authors would comment on how other formats of imaging data could be integrated into the same pipeline.
We have described the method for our particular system, which is what will be shown in the video. The software we suggest uses Bio-Formats image importer, which allows to import and analyse virtually any image format. “The U-Track software is compatible with other image data formats; it uses Bio-Formats, which recognises different life science data formats53” (Lines 251-252).



Reviewer #2: 

Manuscript Summary:
In this manuscript the author present a modified protocol for measuring microtubule dynamics in Prophase arrested HeLa cells using spinning disk microscopy. They highlight the advantage of spinning disk laser scanning microscope over confocal laser scanning microscope in terms of fast imaging with high signal to noise ratio. The authors overexpressed td-tomato-labeled EB3 protein in HeLa cells to study MT plus-end assembly rates. The author claims that tdTomato fluorescent protein has improved brightness and photostability in comparison to the EGFP and tdTomato require less laser power for excitation thus improving resolution and postprocessing during MT dynamics analysis.
Major Concerns:
1. The paper lacks a clear biological statement/question.
Since we describe a method rather than answering an exact biological question, we give only a very general background on the importance of microtubule dynamics analysis (lines 53-62).
2. The authors do not actually show that the spinning disk or the FP led to decreased phototoxicity. It is an assumption. For example, they should compare and analyze the expression of both td tomato and EGFP constructs. Also, did the author encounter the problem of aggregation of td tomato? The cell debris they refer in supplemental movie 5 might be aggregation.
Thank you very much for your comment. We however respectfully disagree. It is a well established fact that phototoxicity is directly proportional to the energy delivered 8-11, which is lower in spinning disk microscopy (compared to laser scanning) and also lower the longer the excitation wavelength. The effect of blue light, in particular on cell division has also been described 8. We did not encounter aggregation of tdTomato, and this can be due to the low levels of expression we intentionally use (please see response to comment #4 from reviewer 1). This gives us the possibility to identify dynamic microtubules. Nevertheless, the MT tracking software also limits the analysis only to certain particle size. 
3. It is hard to understanding the terms used in Figure 1D and E. Figures 1D & E show that the two factors (viz. 'maximum gap length' and 'maximum shrinkage factor') do not change the growth speed analysis but affect the dynamicity analysis. However, the values of these parameters/factors are not mentioned properly. Please mention these values for the three cases presented in the figure. It is also surprising to see that these two parameters do not have any effect on the growth speed because the values for these three cases presented in Figure 1D are identical.
The growth speed is derived from the sub-tracks and, therefore, it is not affected by the parameters, such as “Maximum Gap Length” and “Maximum Shrinkage Factor”, whereas dynamicity defined as “collective displacement of all gap-containing tracks over their collective lifetimes” will be affected the most. “Maximum Gap Length” defines the number of frames after or before the current frame which will still be considered as part of one MT trajectory, whereas “Maximum Shrinkage Factor” shows times difference of shrinkage speed compared to the growth speed. Therefore, collectively these two parameters will define the size and duration of the “gap”. In other words,  these two parameters are required for reconstructing the full trajectory with all the “gap” events in it, and thus influencing only the dynamicity, but not the growth speed.
4. The authors pointed out that "the sensitivity and accuracy of the analysis are strongly dependent on several aspects". However, the authors should specifically mention some of these "aspects".
Thank you for pointing this omission out. We have now defined which “aspects” we were referring to. 
5. The authors need to show how the other parameters of the U-Track software, such as thresholding parameters, maximum forward angle to link the tracks etc. alter the results.
The reviewer is right that this is a very important information. However, we are just users of the software, and left those definitions to the actual creators of the tool. We are merely combining already established methods with spinning disk confocal microscopy and the use of a red fluorescent probe, and we refer the readers to the documentation of the software and original publications where all the parameters are described and explained in great detail.
Minor Concerns:
1. What laser powers were used?
The imaging was performed at a laser power of 5.3 mW and 100 ms exposure time with the shutter closed between the time intervals. We now mention this on lines 221-222.
3. Detail about statistical analysis should also be mentioned in point 5, line 237.
Thank you for pointing this out. We have added the information. “The m-files contain statistical information (median, mean and standard deviation) on different parameters, such as growth speed, MT dynamicity, etc. The detailed list of the parameters is given in the technical report provided with the previous version of the software, plusTipTracker50,52” (lines 303-308)
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Editorial comments.


We have edited the revised manuscript to remove any commercial names, and addet titles to the video files. 
[bookmark: _GoBack]We have uploaded the revised figure in .ai format.
