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Thank you for your constructive comments. We highly appreciate the time and effort you have invested in our manuscript.  We have tried to address each of your recommendations as precisely as possible. 
	Changes made 

	
	

	Q1
	Thanks to the Authors of this interesting methodological paper for having developed an organotypic culture model of intervertebral disc degeneration, potentially of great use to bypass in vivo studies, allowing both to satisfy ethical requirements, with a view to saving animal sacrifice, and a potential experimental versatility.
There are only a few points that, in my opinion, could be discussed in more depth to give even more strength to this valuable work.
	Dear Reviewer, we would like to thank you for the kind judgment on our manuscript and your insightful comments. We believe that your efforts have significantly strengthened our manuscript and will help readers interpret and implement the provided experimental approach better.
	Authors reply

	Q2
	-Please, better define what the authors mean with "early-stage intervertebral disc disease"..
	Dear Reviewer, thank you very much for your advice. We added information on this part to make this more clear.
	Introduction
P1L66-77


	Q3
	-How the pathological conditions were selected? Why do the Authors considered low glucose maintenance a pathological condition for disc? For what concern the pro-inflammatory stimulus, why TNFα (and not IL-1β or both the stimuli) was chosen and how the concentration/duration of the pro-inflammatory stimulus was selected? Please, introduce a sentence and references about this choice, in addition to the one already present referring to your work (13), with particular mention to the tissue physiology.
	Dear Reviewer, thank you very much for your constructive comment. We provided a section in our discussion answering your valuable comments.  
	P9L412-428

	Q4
	-Given that the loading conditions experienced by a human disc are different from those experienced by a bovine disc, and since loading is a fundamental component in defining the physiological/pathological model, do you think there can be substantial differences in the model response using human discs? Even in this case, references concerning the selected stimulus would be needed, in addition to the one already present referring to your work (13).
	Dear Reviewer, thank you very much for mentioning this important point. We discussed the question of whether the bovine intervertebral discs could be replaced by human intervertebral discs in our discussion section separately to your comment in Q3 pointing to the selection of the stimulus as advised.



	Discussion
P9L400-P9L410

	Q5
	-No rationale for the choice of selected genes/cytokines used for validation of the model was reported. Please, add some sentences to explain why an approach based on a panel of few molecules instead of "omics" approaches was used to validate the model.
	Dear Reviewer, thank you very much for your thorough review. We agree that a more widened analysis would deliver more information about the changes in IVDs associated with our provided model. However, this model could be expanded in different ways, depending on the researcher's aim.  For example, the degenerative disease state could be varied through other loading settings, concentrations of inflammatory stimulants, or other inflammatory stimuli. We believe that this model could function as a baseline model for other researchers who can expand it according to their desires. We stated this possible expansion of methods and the lack of the omics approach in the discussion section to make this clear.
	Discussion
P9L430-P10L457

	Q6
	-Only in the discussion section, in paragraph reporting the study limitations (lines 355-368), there is a reference to almost all the above requested issues. In my opinion, a clear explanation of the selected experimental conditions and of the selected validation markers/strategy should be present since the beginning of the manuscript, especially in a methodological paper. As a consequence, I strongly suggest to improve the introduction, aims and methods with some information concerning all the experimental choices above mentioned, not only to reporting them as limitations in the Discussion.
	Dear Reviewer, thank you very much for your thorough review and your constructive comments. We added information about why we chose the present experimental approach with an expansion in the introduction and discussion section as advised. This approach can be expanded based on the researcher's need. It could function as a baseline methodology to study IVD degeneration. There are multiple ways for other researchers to expand the genes of interest, protein analyses, or combine other methodological techniques such as histology, with the provided methodology. 
	Introduction 
P1L66-77
Discussion
P9L412-L428
P9L430-P10L457

	Q7
	-no sample size was present throughout the work, only in figure legends. Please specify the "n" for each experimental evaluation (i.e. gene expression, protein quantification).
	Dear Reviewer, thank you very much for your advice. We added the missing information on the number of IVDs used. The exact sample sizes per group depend on the need of the researcher and the experimental design. Thus, we only provided them in the respective figures following other protocol manuscripts published in JOVE.
	M&M
1.1

	Q8
	-please, specify the glucose concentration in culture medium, line 139.
	Dear Reviewer, thank you very much. We added the missing information as advised. 
	M&M
2.1

	Q9
	-Gene expression: please insert a table with the genes/probes used in gene expression experiments.
	Dear Reviewer, thank you very much for mentioning this point. We added information in the Materials Table of the Manuscript.
	Authors reply

	Q10
	-please insert a reference for the endogenous control RPLP0 selected for gene expression relative quantification, line 226.
	Dear Reviewer, thank you very much. We added a reference for the selection of the endogenous control RPLP0.
	M&M
4.16

	Q11
	-Quantification of protein content in the IVD medium: why IL-8 alone is mentioned (line 241)? Which cytokines were evaluated and why did you selected only these cytokines? How the single protein content was normalized in each sample, i.e. total protein content?
	Dear Reviewer, thank you very much for your thorough review. We added information in the figure legend to make clear that absolute protein concentrations were shown. These are representative results showing the model's impact on an important pro-inflammatory protein, IL-8, in IVDs. We used this method to date with different inflammatory cytokines, but the provided results were part of a previously conducted experiment evaluating IL-8. We added information on the section to make this representative choice more clear. However, the researchers using this technique could use various other markers, depending on their study aims. The method of protein analysis in the medium with ELISA would stay the same.

	Authors reply and 
5.2
and
Figure 3

	Q12
	Representative Results:
-please show every analyzed time-points, also data not showing significant changes, line 278. Moreover, Figures 2, 3 and 4 should be consistent, showing all the analyzed time-points for a better understanding of the readers. Please modify them accordingly.

	Dear Reviewer, thank you very much for your constructive comment. We revised Figures 2-4 according to your comment, with additional information. There was one time point for the gene expression analysis, as gene expression analysis was conducted after 4 days of exposure,. We revised the time points shown in Figures 3,4 to maintain consistency.
Finally, we would like to thank you for your tremendous efforts to improve our manuscript's quality. We believe that your comments helped us a lot in presenting readers our model in the best possible way.
	Authors reply 
and
Figures 2-4



