Response to editor and reviewers:

We are deeply grateful to the editor and the 4 reviewers for taking the time to provide quite valuable comments and suggestions for our manuscript entitled “Quantitative analysis of Aspergillus nidulans growth rate using live microscopy and a free & open source software.” The manuscript has been revised according to the suggestions and comments of the editor and reviewers. We have addressed the editor and reviewers’ comments point by point, as seen below. Moreover, we have done thorough English editing and corrected the grammatical mistakes in the revised manuscript.

Response to Editorial and production comments:

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
Response: The manuscript has been carefully revised.

2. Please provide an email address for each author.
Response: The email addresses of all authors have been added to the manuscript.

3. Please format the manuscript as: paragraph Indentation: 0 for both left and right and special: none, Line spacings: single. Please include a single line space between each step, substep, and note in the protocol section. Please use Calibri 12 points.
Response: The manuscript has been formatted accordingly.

4. Please adjust the numbering of the Protocol to follow the JoVE Instructions for Authors. For example, 1 should be followed by 1.1 and then 1.1.1 and 1.1.2 if necessary.
Response: The manuscript has been formatted according to JoVE Instructions for Authors.

5. JoVE cannot publish manuscripts containing commercial language. 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.
Response: All commercial products have been moved in the Table of Materials and Reagents.

6. 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.”
Response: The text in the protocol section has been corrected and has been used exclusively the imperative mood.

7. The Protocol should contain only action items that direct the reader to do something.
Response: The text in the protocol section has been changed accordingly.

8. Only one note should follow one step.
 Response: The text in the protocol section has been changed accordingly (please see also below).

9. In the JoVE Protocol format, “Notes” should be concise and used sparingly. They should only be used to provide extraneous details, optional steps, or recommendations that are not critical to a step. Any text that provides details about how to perform a particular step should either be included in the step itself or added as a sub-step. Other details can be moved to the discussion section.
Response: The number of “Notes” has been reduced significantly. 

10. Please revise the protocol text to avoid the use of any personal pronouns in the protocol (e.g., "we", "you", "our" etc.).
Response: The manuscript has been carefully revised and personal pronouns have been avoided. 

11. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed?
Response: After the comments and suggestions of the editor and the reviewers, we are confident that our protocol contains all the necessary information.

12. There is a 10-page limit for the Protocol, but there is a 3-page limit for filmable content. Please highlight 3 pages or less 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.
Response: The essential steps of the protocol for the video include the protocol text from step 2 to step 5. More precisely, the essential steps go from “2.Preparation for imaging filamentous fungi growing on agar (solid) medium…” to “…NOTE: By selecting “Movie” button, a movie is produced showing the image and track progression.” The corresponding pages in the manuscript have been yellow highlighted.

13.  Please ensure the results are described in the context of the presented technique. e.g., how do these results show the technique, suggestions about how to analyze the outcome, etc. The paragraph text should refer to all of the figures. Data from both successful and sub-optimal experiments can be included.
Response: We have revised our manuscript accordingly. 

14. 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].”
Response: We have not used or modify an already published figure. All figures and videos are new.

15.  As we are a methods journal, please ensure that the Discussion explicitly cover 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
Response: We have modified the Discussion in order to cover the above prerequisites.



Response to reviewer’s 1 comments:

1. Minor grammatical, typo and wording corrections (I can offer the copy-edited manuscript with comments & correction, but this is apparently ot desired by JoVE?)
Response: We thank the reviewer for pointing out grammatical and typo errors. We have performed thorough English editing and corrected the grammatical mistakes in the revised manuscript.

2. Please specify which strain/isolate of A. nidulans that was used in this study, e.g. by adding ATCC or FGSC number. (e.g. in line 82)
Response: The FGSC number of our wt strain is FGSC A1149. Although, we have used various strains in this work, we have included all strains with their genotypes and references (see also below). Moreover, the sentence in line 82 was modified as follows:” …can be employed to analyze and quantify polar growth of A. nidulans strains in both submerged cultures and solid media”.

3. In connection to (2), please provide the TABEL OF MATERIALS (lines 356-357)
Response: All strains with their genotypes and references have been added in the Table of Materials and Reagents.

4. Please check whether first letter capitalization of the vitamin names is correct. (lines 105-106)
Response: Checked and corrected.

5. Add cells/mL to mentioned cell suspension, e.g. lines 115, 131 and 157
Response: We have added “cells/ml” in the corresponding sections.

6. I suggest to add:"..or as suitable for the used fungal species." at the end of the statement in bracket sin line 172
Response: In agreement with this comment, we have changed the sentence accordingly.

7. Figures 5, 7 and 8: Improve figure layout by decreasing the font size of time and scale bars, and display scale bar only once in the bottom image of each set.
Response: We agree with the reviewer; all the figures have been modified accordingly.

8. I suggest to add "unipolar" to: "(velocity of germination and unipolar hyphal tip extension)" in line 348, because I think it makes an important difference. Also during vesicle formation does the hyphal tip extend, however, in an isotropic and not polarised manner anymore.
9. Response: We agree with the reviewer; the sentence has been changed accordingly.

10. add Video 1 to the review manuscript. I could not find it.
Response: The video has been added. 

11. Rethink and weaken the argument in lines 380-385, because this only applies when working with wild type strains. Your mutants are of course genetically modified. Hence, I would suggest not to put so much emphasis on this argument. Also, application of FM dyes is not that expensive anymore if you buy generica (e.g. SynaptoGreen), and the application is also quite simple and very fast.
Response: Although we understand the reviewer’s point of view, we are aware of using dyes is time consuming, requires advanced instrumentation, can (at least in long term experiments) influence/compromise cellular metabolism and lead to significant phototoxicity and photobleaching (Ounkomol et al. 2018). Thus, we have decided to keep the text at that point as it is


Response to reviewer’s 2 comments:

Major Concerns:
1. This method may be useful for certain people, but I don't think it will have an impact on this area, because the authors only introduced a method using an existing plugin function, not something they created by themselves.
Response: No comment

2. The authors show the measurement of the growth rate of a single hypha. Is it possible to measure the growth rate in the same way for movies that contain multiple hyphae? This function should be useful when the movie contains many hyphae. If it is only for one hypha, there is no difference in effort from manual calculation.
Response: Multiple hyphae in the same time frame can be measured as implied by the following sentence (lines 241-243) in the original manuscript: “Move to another point of interest (i.e. growing hyphal tip) in the initial time frame and restart the procedure by measuring growth rate of another hypha”.

3. How about measurement under different growth conditions (pH, temperature, carbon and nitrogen sources etc.)?
Response: Yes, it is possible to measure the growth rate under a wide variety of different growth conditions. Here, we only describe the protocol, and show one example as a proof of concept (Biratsi et al. 2021). We also mention in the discussion section that this protocol can be applied in a wide variety of conditions.

4. If this method is useful, the authors need to show the effect and utility.
Response: In this manuscript, we have already provided an example (Biratsi et al. 2021), as a proof of concept, where the measurements performed by this method are more accurate than simple growth tests. We are, thus, confident that other researchers will find it useful and apply it under the conditions of their scientific interests.

5. How do the authors evaluate the branching?
Response: In order to properly select (and measure) hyphae that propagate by polar extension, we have included the following step in the Image analysis section: “Select hyphae that grow parallel to coverslip, avoiding those that are tilted. Be sure, that you select hyphae that propagate by polar extension and avoid hyphae presenting lateral and/or apical branching.”

6. How do the authors evaluate the Z-axis misalignment by defocus? Is there any suggestion to take a time-lapse movie without Z-axis defocus? 
Response: Maintaining the specimen in focus during Time-lapse microscopy of live cells is crucial, especially for long experiments. Autofocus can be achieved using automated focus control methods or deep learning approaches (Wei and Roberts 2018). We have added the following NOTE to step 5 of the Capture images section: “To correct for focal drift over time (especially for long experiments), due to thermal drift, diverse cell sizes, and cell motion use an autofocus strategy if is available in your microscope software.”


Minor Concerns:
1. Fig 5B, how many hyphae did they measure? N=? 
Response: The number of hyphae measured in Fig 5B is 717, please also refer to the main text (REPRESENTATIVE RESULTS section), and in particular: “Measuring their growth rate in submerged liquid cultures, we detect statistically significant lower growth rate of the double mutant compared to the WT strain (t(715) = 20.61, p = <0,0001) (Figure 5A-B).


Response to reviewer’s 3 comments:

Major Concerns:
1. Results: The results section misses coherence. Add a few lines to glue the paragraphs together. For each experiment that is described, explain what the experiment is about (context, research question) and why the described procedure is well-suited for it.
Response: In agreement with this comment, the results section has been rewritten.

Minor Concerns:
1. Overuse of 'NOTES'. Often the added information in the note is more suited to be part of the procedure step. For instance, the note in line 192 can easily be added as regular text in step 3, and the note in line 200 can easily be included in step 4. Go through the entire manuscript and adapt this where suited, so that the ratio of procedure description versus notes is well-balanced.
Response: In agreement with this comment, the number of 'NOTES' has been significantly reduced, following publisher’s instructions to the authors.

2. Discussion: It would be interesting to include a reflection on how well-suited the method would be for other filamentous fungi, and what kind of constraints or limitations could occur when applying this procedure with other fungal specie
Response: We have added some information in the Discussion section concerning the constrains of our approach on other filamentous fungal species. More precisely we have added the following text:
“…This protocol is suitable to study growth kinetics of fungi that form hyphae or pseudo-hyphae. Although, this protocol is poorly suited to track fungal biofilms, which are subject to vertical extension forming a dense  heterogeneous, surface-associated colonies comprised of filamentous hyphae, pseudo-hyphal cells, yeast-form cells, and various forms of extracellular matrix 36…”

3. The fungus grows in 3D, but the images are in 2D. How do you take into account the influence of the angle in which the fungus is growing on the measured length of the hyphae? In video 2, for instance, you can see that the hyphae of interest is growing quite flat in the field of view, but the second hyphae that is coming in from the left bottom clearly grows tilted, which will have an effect on the measured length and therefore the growth kinetics, as these are measured in 2D. It would be interesting to add how you select which hyphae to analyse.
[bookmark: _GoBack]Response: We found this suggestion very constructive. We have included the criteria we use to select and analyze hyphae. We have added the following step (step 5.4) in the Image analysis section: “Select hyphae that grow parallel to coverslip, avoiding those that are tilted. Be sure, that you select hyphae that propagate by polar extension and avoid hyphae presenting lateral and/or apical branching.”

4. Line 237: MTrackJ is not a standard plugin in ImageJ. Add one line on the fact that it needs to be installed, including a reference on how you can obtain it (link in line 245).
Response: We have added the following NOTE at step 5.5: “To install MTrackJ follow the instructions presented at https://imagescience.org/meijering/software/mtrackj/”

5. Line 258: refer correctly to Python software 
Response: Corrected.

6. Lines 276-282 (with exception of the sentence 'In Figure 8 and Video 2…') are better suited for the Discussion. 
Response: In agreement with reviewers’ comment this text was move to the Discussion.   

7. Line 356-357: Table is included 
Response: Corrected.

8. Video 1 is missing. 
Response: We have added video 1.

9. Two font types are used in the images. Preferably use one font type. Or, if the arial-like font type is used to add info to the subpart of the image, while Times new roman is used to describe an action, make sure to be consistent, i.e. use arial for 'glycerol stock' in Figure 1. 
Response: We have revised all the images and kept only one font type (Calibri).




Response to reviewer’s 4 comments:
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