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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
	The background should give more information on existing organ culture models and what type of pro-inflammatory and degenerative conditions occur with this model. How does this model mimic human degeneration?
	Dear Reviewer, thank you very much for your insightful comment. We added a section to answer your question in the introduction section, emphasizing the improvement compared to existing research on this topic.
	Introduction
P1L66-77

	Q2
	An important aspect of this protocol is the loading. What role does that play in this model? Can this model be adapted at institutions without access to a bioreactor set up.
	Dear Reviewer, thank you very much for mentioning this point. We addressed your question in the limitation section of the manuscript. To provide relevant conditions simulating physiological or degenerative loading, a bioreactor model is needed. However, we believe that more and more researchers will use bioreactors in research as it has some significant benefits. We discuss them along with the answer to your question in the limitation section
	Discussion
P8L391-P9400

	Q3
	Why was bovine species chosen for this model? Can this method be adapted to other species, like human or porcine?
	Dear Reviewer, thank you very much for your helpful comment. We answered this critical question in our discussion section. 
	Discussion
P9L400-410

	Q4
	1.1 Is one tail donor used for these experiments? How many IVDs can be isolated per tail?
	The experiments were performed using IVDs from 12 bovine tails with 5 IVDs from each tail. 9 IVDs per tail can be used if the tail is intact. The number per tail depends on the desired size of the IVDs. We added information in the methods section.




	M&M 1.1

	Q5
	1.6. This step says to "Perform two parallel cuts in the growth plate of the disc".
Each growth plate is subject to one cut. There are two growth plates to be cut; one on either side of the disc. Therefore, this step should be re-phrased to be clearer. How is the location of the growth plate identifiable before cutting?
	Dear Reviewer, thank you very much for your thorough review. We revised this part to be more clearer as advised. The bony part adjacent to the more "soft" part representing the IVDs was palpated, and the tail gently moved to locate the parts before the cuts. The identification of the growth plate was conducted afterward by visualization (white cartilage) (see step 1.8). We added this part to the video section filmed by the JOVE team as we agree that this part should be visualized to the reader for accurate repetition.
	M&M 1.6

	Q6
	1.8. Pictures of vertebral body bone, growth plate, and endplates at each step of scraping should be provided.
	Dear Reviewer, thank you for mentioning this important point. As mentioned in Q5, we added this part to the video part filmed by the JOVE team. We agree with you that this should be thoroughly visualized with voice guidance to allow other institutions to perform this critical part adequately.
	Authors reply

	Q7
	1.11 and 1.12 are redundant considering the same composition of buffer and P/S are recommended. Perhaps 1.11 should read a higher concentration of P/S, like 10%.
	Dear Reviewer, thank you very much for pointing the mistake.  We indeed used 10% P/S for 1.11.
	Authors reply

	Q8
	2.1 For pathological group, low glucose DMEM should be used for culture medium. For physiological group, high glucose DMEM should be used for culture medium. This differentiation needs to be made before medium preparation, and thus should be described in step 2.1.
	Dear Reviewer, we transferred this step in 2.1 as advised to make this better structured.
	M&M 2.1

	Q9
	2.2. It is stated that 5mL of medium should be used in the loading chambers. However, this depends on the size of the loading chambers, which may vary per institution. It may also depend on IVD size and volume.
	Dear Reviewer, thank you very much. You are right. We added the information to this part to make clear that the volume depends on the bioreactor chamber size.
	M&M 2.2

	Q10
	3.2. Assuming TNF-alpha injection is done only in the pathological group, this should be specified in the procedure. Also, in step 3.2, the verbs shift to past tense after the second sentence. Verb tense should be kept consistent throughout the procedure. "vacumm" should be changed to "vacuum".
	Dear Reviewer, thank you very much for your help. We revised 3.2 as advised and added the missing information.
	M&M 3.2

	Q11
	4.1. Harvest IVDs at day 4. For baseline reference, should gene expression also be performed on tissue immediately after dissection? If so, this should be mentioned in the procedure. Otherwise, is baseline refence the physiological condition?
	Dear Reviewer, thank you very much for your precise attention regarding this. We added the information as the baseline reference for gene expression analysis was Day0 immediately after tissue dissection.
	M&M 4.1

	Q12
	4.1. The procedure says that tissue should not be sampled from the transition zone between the NP and AF. Gene expression for certain markers may vary across the IVD, especially with the diffusion of TNF-alpha across the disc with loading. Depending on the needs of the researcher, the transition zone may be sampled and thus, this sentence should be omitted from the procedure.
	Dear Reviewer, we agree with your point and omitted this part from the procedure.
	M&M 4.1

	Q13
	4.2 The amount of tissue isolated from the NP or AF depends on the needs of the researcher, like the number of gene expression markers to be analyzed. Therefore, rather than specify an absolute value for the mass of tissue that should be isolated from the IVDs, the procedure should give a ratio of tissue mass to TRI reagent volume needed for efficient extraction.
	Dear Reviewer, thank you very much for your constructive comment. We revised this part to clarify that this depends on the experimental design and provided the recommended ratio of tissue mass to TRI reagent volume for efficient extraction as advised.
	M&M 4.2

	Q14
	4.4 What size metal ball should be used? Multiple types of tissue lyzers can be purchased. This step should specify the type of tissue lyzer used.
	Dear Revier, thank you very much for your help. We agree and added information regarding your comment to section 4.5. 
	M&M 4.4

	Q15
	4.7 Since the IVD is a GAG-rich tissue, can the authors comment on the need for columns (RNeasy Mini Kit) for extraction of RNA with high purity? It is mentioned in the table of materials, but not in the procedure.
	Dear Reviewer, thank you very much for your attention regarding this point. The current method with isopropanol and high salt precipitation solution for RNA precipitation worked well for IVD tissue containing high GAG content. Alternatively, the Qiagen RNeasy Kit could be used, which generally leads to higher RNA purity but lower RNA yield. This has been added as a note in 4.7. 
	M&M 4.7

	Q16
	4.10 What absorbance values are expected and needed for PCR analysis?
	Dear Reviewer, we provided information regarding the expected and needed absorbance for accurate PCR analysis as advised.
	M&M 4.10

	Q17
	4.14. What is the concentration of TE buffer used for dilution? Should be fully defined as "Tris EDTA" in the procedure before shortening to TE.
	Dear Reviewer, thank you very much for your help. We added the concentrations used and defined the term TE before shortening.
	M&M 4.14

	Q18
	Can the authors comment on other useful analyses that can be done on the bovine IVDs to characterize the model, such as histology or biochemical composition?
	Dear Reviewer, thank you very much for your constructive comment. We expanded the section considering other useful analyses and improvements that can be done with the experimental approaches you mentioned, as these are very useful for the analysis of degenerative IVD changes.
	Discussion
P9L430-P10L457

	Q19
	Are different genetic markers recommended for analysis for NP versus outer AF?
	Dear Reviewer, thank you very much for this interesting question. We provided this information in the
discussion section of the manuscript.

Finally, we would like to thank you for your tremendous efforts in improving the quality of this manuscript. 
We believe that your comments will help readers to interpret better and implement the knowledge transferred 
with the present manuscript.

	Authors reply
And P10L449-457



