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  									   Paris, December 17th, 2019

Dear editor, 


Please find enclosed a revised version of our manuscript JoVE60801R1 - "Quantifying spatio-temporal parameters of cellular exocytosis in micropatterned cells". 

We thank the editor and reviewers for their valid remarks to improve the manuscript. We have addressed their remaining concerns and hope that our manuscript will now be suitable for publication in JoVE. Please find below a point-by-point response to the reviewers’ comments.


Best regards,

Kristine Schauer



Editorial comments:
1. The editor has formatted the manuscript to match the journal's style. Please use the attached version for further revision.
2. Please address all the specific comments marked in the manuscript.
3. Once done please ensure that the highlight is no more than 2.75 pages including headings and spacings. 
All these points have been addressed. 

Reviewers' comments:
Reviewer #1:

Manuscript Summary:

The authors use a statistical approach (Ripley's K function and a statistical test based on nearest neighbor distance) to study the localization of secretion from lysosomes. They demonstrate that these events cluster together and therefore do not appear randomly in the cell. Their localization is correlated with the cell adhesion, even though they show that exocytosis events also clustered in non-adhesion areas.

The biological application is well suited to the protocol and makes this paper interesting to read. The statistical tools are relevant and useful for a wide range of applications in biological image processing.

Major Concerns:
The authors have addressed most of my previous concerns. However, they haven't addressed my second major concern (the fact that the use of polar coordinates is well suited to the study of cells with micropatterns is not new). For instance, they changed the R program that seems to be much more easy to use now, but I would have liked to know why they don't try to do everything with ImageJ for example.

We are sorry that our clarification that we do not claim novelty for the use of polar coordinates did not convince the reviewer. To even more show our effort we have added a reference, in which polar coordinates were used previously to unambiguously show that we do not claim novelty. This has been added on page 8: “The circular geometry of the ring-shaped micropattern allows the use of the common polar coordinates, which simplifies analyses such as previously performed17.” 
We do not use ImageJ for the analysis, because ImageJ is not well suited for statistical analysis as it does not provide pre-coded packages for instance for spatial statistics. This means that all analysis needs to be coded that is time consuming and not efficient. ImageJ is primary a program to handle images and extract data from them. On the other hand, a powerful tool for statistical analysis is R that provided many interesting packages and that in addition is much easier to use for scientists who would like to change the code or further analyze data. 


Reviewer #2:

Major Concerns:
Most of my comments have appropriately been considered. However, I still do not understand the passage on lines 435-440 in the light of Fig. 3B. The authors interpret the data by the strong decrease of exocytosis at the cell periphery. In the figure the experimental curve is in the adhesive ring first above and then below the CSR reference. I cannot see how in this case the effect of adhesive / non-adhesive can be distinguished from peripheral / central. I think that two identical halves of a cell, one on adhesive the other on non-adhesive substrate, should be compared to evaluate the effect of adhesiveness.
We agree with the referee. We cannot distinguish between an adhesion versus peripheral effect. Indeed, we have performed other experiments to further test the role of adhesion versus peripheral effects and find that round patterns on which cells can adhere on the entire area do not show an over-concentration at 0.7rmax. However, we do not want to present these results in the manuscript, because they need further biological experiments that is out of the scope of this methodological paper. However, we have added the following sentence to the discussion on page 9 to raise awareness for this valid point: “An interesting question which raises this result is whether the over-concentration at 0.7rmax is because of the presence of adhesive / non-adhesive areas of the ring-shaped micropattern or an effect of peripheral / central secretion areas of cells.” 
Additionally, we have modified Figure 3B. to facilitate interpretation.
 
Minor Concerns:

Typos:
Line 142: coverslip 
Line 267: length by (or through) dividing? 
The typos have been corrected. 


Reviewer #3:

Manuscript Summary:
"This article presents a very interesting, statistically based methodology for studying lysosomal exocytosis making use of TIRF microscopy on cells attached by means of circular symmetric micro patterns. Although I am convinced that less sophisticated methods based only on spatial density of the fluorescence spots and near Neighbour distance (NND) would suffice to achieve the same results the approach described is in general solid, high quantitative as well as correct."

Major Concerns:

I acknowledge the improvements and corrections made in the protocol and in the text; however I am still convinced that the paper in its current form does not show a really usable protocol to be published in JoVE. To reverse this statement the authors should have followed my previous indications or at least should have explained why this is not possible.
In general I still have one main concern:

1) The protocol, in the way it is made and presented appears to be unpractical and unusable in a scientific lab (thus not respecting JoVE guidelines). This important point comes from the first review process and kept mainly unchanged:

Once I install the open source program, the extra packages and run the script many pdf pictures were generated displaying all data as it was presented in Figure 2 and 3 of this paper. It is still not given the opportunity to access the computed results in numerical format in order to use them later for plotting or extracting relevant numbers. In my opinion this protocol should not be accepted for publication in JoVE if the authors keep this protocol in an undoable form. To make this part and thus the entire protocol publishable in JoVE I suggest that the authors modify their script. The modified script should automatically produce and save in addition to the pdfs files also the same data in numerical format i.e. (.txt) in a way that the users can access and work independently on their datasets.

Since this point is almost entirely copied and pasted from the first review I ask myself what is the problem in implementing this modification: is it too demanding write few lines more of code? Or does the program not allow doing so? Clearly the users for whom this program is designed will not wish to learn it all from scratch and implement themselves if applicable these modifications.

It is up to the editor to decide if a protocol made for data analysis is complete and publishable when it provides the results of the analysis in a not editable way.
We are very sorry that we did not understand the concern of the referee during the first revision. We have now modified the packages to provide txt files containing data in addition to visual outputs. The txt files are: 
-Normalized polar and Cartesian coordinates for each cell
-The density of events in adhesion and no adhesion area for each cell
-The observed mean and standard deviation NND for each cell; and the mean and standard deviation of simulated NND; and the p-value associated
-The same but only for non-adhesion area.
-Statistics of the paired NND analysis

For other plots (density and Ripley's K function for example), we cannot give a txt files with all numerical values but the user can easily replot it from txt files (especially the ones with coordinates). Indeed, we hope that users will use the data from the analysis to work further on them. Moreover, we hope that in the current form the code can be easily modified in R for further analysis (see also response to referee #1).

Another issue I would like to note is that instead of making a quantitative argumentation between lines 543-548 the authors keep defending their "human based detection method" simply stating that human eyes work better than automatic spot detection routine. In light microscopy this is clearly not true: Human eyes are clearly less accurate in detecting and localizing light sparks. If the authors cannot change their minds or quantitatively demonstrate their statements they can at least abolish lines 453-458.

This is an empirical observation in our laboratory. We agree that it is possible for a computer to do as good as a human but it is not a simple problem to establish a program that can identify exocytosis events in a robust manner. So far, we were not able to write a good program for automated exocytosis detection. We would like to emphasize that detection of exocytosis is not similar to spot detection because exocytosis events have a temporal pattern, and thus it is impossible to detect exocytosis from a single image. We have however abolished the text on page 12 as proposed by the referee.  
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Ensemble, prenons le cancer de vitesse.




