Dear Dr. Heppenheimer,
Dear Editorial Office Team,
Dear Reviewers,

Thank you very much for your time and efforts regarding the revision of our manuscript (JoVE 61235). We appreciate the chance to further improve our paper. Please see the issues raised by the Editor and the reviewers in a point-by-point analysis below, along with our answers.
We hope to fulfill all requirements for publication in JoVE with the revised version of our manuscript.

Kind regards
Prof. Dr. Tobias Bäuerle, Corresponding author
Dr. Stephan Ellmann, First author.



Editorial comments:
Changes to be made by the Author(s):
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.

Thank you for mentioning this issue. We performed a thorough proofread. Please be aware that many expressions might look awkward at first glance, such as “trainControl”, “avNNet”, “BoxCox”. These are expressions used within RStudio for Machine Learning purposes. The awkward capitalization of these expressions is correct.

2. Please ensure that the Abstract is between 150-300 words.

Thank you, we ensured that the word count of the abstract is exactly 300.

3. 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.
For example: Invitrogen, Germany, Sigma, Taufkirchen, Germany, Bruker ClinScan, Siemens, Germany, Bruker, Erlangen, Germany, Gadovist, Bayer-Schering, Germany, Siemens Inveon, IVIS Spectrum, PerkinElmer, Vevo 3100, VisualSonics, Microsoft Excel, Horos, etc

We removed all commercial language from the manuscript and extended the Table of Materials and Reagents to now list these terms in detail. However, the term “RStudio” still shows up within the manuscript. This, however, is of great importance, as all the code provided is specific RStudio code. Although it is of no particular relevance which spreadsheet software or MRI scanner has been used, the presented code is highly specific for RStudio, so that we feel this software should be explicitly mentioned within the manuscript. Moreover, RStudio is non-commercial.

4. Please include an ethics statement before your numbered protocol steps, indicating that the protocol follows the animal care guidelines of your institution.

We added a respective statement in lines 101–103.

5. Unfortunately, there are a few sections of the manuscript that show significant overlap with previously published work. Though there may be a limited number of ways to describe a technique, please use original language throughout the manuscript. Please see lines: 106-137, 143-160.

We modified the respective paragraphs.

6. Please include a single line space between each step, substep and note in the protocol section.

We included the requested spacing.

7. 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.”

We modified the protocol section, which is now containing imperatives in complete sentences. We avoided the above-mentioned expressions. 

8. The Protocol should be made up almost entirely of discrete steps without large paragraphs of text between sections. Please ensure that individual steps of the protocol should only contain 2-3 actions per step.

We removed the respective text paragraphs between the protocol steps.
We moreover tried to sufficiently shorten the individual sub-steps. However, with respect to the suggestion #10 (“Please add more details to your protocol steps”) we unfortunately were only able to cut the sub-steps down to a maximum number of 5 sub-steps.
To further streamline the structure of our manuscript, we divided the Machine Learning part of the protocol into 3 separate steps: 1) Preparation; 2) Machine Learning; 3) Analysis of the results.
We sincerely hope to fulfill the Editorial Office’s request with this approach.

9. Please revise the protocol text to avoid the use of any personal pronouns in the protocol (e.g., "we", "you", "our" etc.).

The protocol has been revised accordingly.

10. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed? Please include all the button clicks, knob turns, command lines etc.

Thank you for raising this issue. Regarding the command lines, we provide in-depth code excerpts of all steps. We moreover included the Script files as supplementary, so that the user will not have to type in the commands by hand. Moreover, most of the code executions will also be shown within the video. We believe that a standard computer user will be capable of following the steps.
We moreover added terms such as “Click on”, “Select”, … where appropriate. 

11. 1.5: How do you check the depth of anesthesia?

We checked the depth of anesthesia by toe pinching. We added this step to the protocol.

12. 2, 3, 4: Please include how each step is performed. Please include button clicks, knob turns etc. Alternatively include references.

[bookmark: _GoBack]We share the Editorial Office’s point that imaging is a complex task. However, we felt that this protocol should rather focus on the application of machine learning algorithms, and not on the details to operate an MRI or PET/CT machine. Therefore, we think that describing complex imaging procedures in detail would be beyond the scope of this JoVE article. The information given on the imaging procedures in brief aims to provide the reader with crucial aspects such as sequence types for the MRI. For further information on imaging procedures, we have referenced to relevant publications containing these data in more detail.


13. 5,6, 7: Please use your example experiment and describe these steps accordingly. For the software steps please ensure all the steps are described providing all specific details. E.g., How did you load the MRI images in software? What is the region of interest in your experiment? How did you adjust the baseline scans? Where did you export the files to? Please include all the details for 6 and 7 as well.

The steps of analyzing the acquired images, analyzing the data and programming the Machine Learning algorithm have been modified and now present the required steps in greater detail.

14. There is a 10-page limit for the Protocol, but there is a 2.75-page limit for filmable content. Please highlight 2.75 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.

We cut down the parts of the manuscript highlighted in yellow to approximately 3 pages. This was achieved by deleting some parts of the code, as the code is provided within the supplementary files anyway. It would be easily possible to cut the yellow-marked paragraphs to well below 2.75 pages by deleting all the code and consequently refer to the supplementary files. However, as the code represents the pivotal substance of our manuscript, we suggest to include the given information. To our understanding, the video will show the execution of the code anyway, regardless of the yellow highlighting within the manuscript. Please let us know if JoVE can make an exception for this IT-based article. Otherwise, we can delete all the code to remain within the 2.75 pages limit and refer to the supplementary files in all respective paragraphs. 

15. Please describe the result with respect to your experiment, you performed an experiment, how did it help you to conclude what you wanted to, how is it in line with the title, how do these results show the technique, suggestions about how to analyze the outcome, etc Please include all your observation in the form of figures/table and what did you conclude from this study.

We added three different paragraphs to the Representative Results: Positive Results, Negative Results, and “What could go wrong”.
The positive results conclude that combining the parameters to an avNNet significantly increases accuracy (also compare Reviewer #1, Major issue #2).
The negative results paragraph describes what can be observed when choosing suboptimal algorithms or deciding to skip preprocessing.
The “What could go wrong” section points out difficulties when changing the manuscript to fit other purposes.


16. As we are a methods journal, please revise the Discussion to 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

We adapted the discussion. Critical steps and modifications are presented within paragraph 1 and 2 of the discussion.
Future applications and suggestions for improvement and modifications for different problems are presented in the second part of the last paragraph.


Reviewers' comments:
Reviewer #1:
Manuscript Summary:
The authors demonstrated an exciting way by applying the avNNet model for the detection of bone metastases in the rate model. The top features of avNNET model were extracted based on the output from the Orange3 feature ranking analysis. Then, the authors used these features to train avNNet mode, further tuned the model through a hyperparameter search. The performance metric for the avNNET model was provided with high accuracy. The authors conclude that the applicability of the model is transferable to other fields of study. However, there are several comments/concerns which are provide below.

Major Concerns:
1. The top features were extracted using the Orange3 analysis. How does it rank the features?

Thank you for raising the important issue of feature selection. We already provide more in-depth information on this issue within the revised version of your manuscript, including the protocol steps and the use of the “Information Gain” method to rank features. We additionally cited a publication on this topic in the protocol and in the discussion (DOI: 10.1093/bioinformatics/btm344).

2. If the Orange3 is capable of extracting the key features, what is the major value-add of the proposed avNNET model to the scientific community?
This is another important issue and we want to thank the reviewer for giving us the chance to clarify this point. Combining relevant features to an avNNet drastically increases the prediction accuracy, so that the model’s accuracy significantly exceeds the accuracies of all its constituents. To prove this fact, we added a step within the protocol (#12), in which the model’s ROC curve is compared to the ROC curves of its constituents. The model proved to perform significantly better (all, p ≤ 0.01). 


3. The sample size is 27, which is extremely small for the Neural Net models. How would the authors ensure the avNNET model is not suffering from overfitting?

The sample size in our protocol is 28. However, the reviewer is absolutely correct that this is quite a small sample size for the purpose of machine learning. Ideally, one would randomly remove a fraction of animals from the entire data set and treat them as a test set, while training the avNNet on the remainder of the animals to subsequently predict the outcome of the test set. This procedure would, however, need considerably higher numbers of animals. To create a generalizable model and prevent overfitting, a leave-one-out cross validation was used in this study. We extended the discussion on this issue.

Minor Concerns:
1. A sample DCE file is missing in the supplementary section. Without it, it is hard to validate the code/results.

We added a sample DCE file named “DCEraw.txt”. We changed the protocol, so that the file name for the DCE raw data is now “DCEraw.txt” (formerly: “Untitled.txt”).

2. Several typo were found on the doc.

Thank you for mentioning this issue. We performed a thorough proofread of the revised version of our manuscript.



Reviewer #2:
Manuscript Summary:
The paper describes an interesting protocol that can have a sensible impact in many areas of oncology for early time point detection when macroscopic changes within the bone are not yet visually perceivable.

Major Concerns:
Image processing methods and AVnet needs to be better introduced by providing a high level presentation of the methodologies prior to entering their detailed step-by-step usage.

Thank you for mentioning this weakness. We added more information to the end of the introduction, just prior to entering the protocol.

Minor Concerns:
I would suggest avoiding the use of commercial sw such as excel when many open source alternatives do exist.

Thank you for raising this issue. Indeed, the use of MS Excel is not crucial and we omitted this term from the manuscript. The other software packages, including Horos, Orange, RStudio, and the caret package, are open source/freeware products.


