Response to editorial and reviewer comments

Editorial comments:
1. The manuscript was revised again for spelling and grammatical errors and was corrected respectively. 
2. Introduction: Subheadings were removed in this section.
3. The protocol language was adjusted:
a. The first section in the protocol, now lines 110-112 were added as a note.
b. Section 1.2-1.5 were deleted, and relevant information was added to the following sections respectively.
c. The ingredients of the mediums described in the protocol were relocated in the table of materials. 
4. Protocol detail:
a. Size of filter mesh (lines 140-144) – The size of the used filter mesh was added, and also the size of the two groups of grain resulted in such filtration.
b. Animal preparation steps were added (sections 6.2-6.7, lines 198-206).
c. The ethics statement was relocated to appear before the surgical procedure steps (line 180).
5. Protocol highlights: The protocol was highlighted according to the changes made. The length of the protocol, excluding notes, is no longer than 3 pages. Notes remained unhighlighted. 
6. Discussion: Numbered and bulleted lists were removed through the discussion. 
7. Figures: 
a. The title and the number of the figures were removed from the file.
b. A space between the numeral and unit was added on all figures.
8. Abbreviations: The manuscript was checked to ensure the definition of all abbreviations at first use. 
9. The figures presented in the manuscript are original.  












Reviewer comments:

Remark 1:
The authors focus in the paper on grinding the material and they mention some (good) experimental reasons for doing this. In a way, this seems to be a contradiction: for some reason the coral material seems to be very suitable to culture cells (see also lines 52-53) and then this structure is probably destroyed by grinding? In lines 408-410 the authors also make the interesting suggestion to use non-ground skeleton. It would very interesting to know more about the success rate non-ground vs ground material.
Answer 
[bookmark: _Hlk19015997]The 3D structure of the non-ground coral skeleton does contribute to neural cells survival, as we reported before1. However, such a complex and dense matrix is a burden for microscopy work. The grounded skeleton preserves the chemical properties of the skeleton, enables 2D microscopy analysis and because of the large size of the grains (up to 200µm) forces the cells to grow in 3D2.
The answer was included in lines 358-362.

Remark 2:
In lines 73-75 the authors describe the limits of culturing neural cells on glass siides: is there anything known what actually limits (chemical or physical factors) these cultures?

Answer
The glass coverslip is a non-nurturing substrate with a low adhesion strength, thereby, exhibiting a lower capacity to support cell growth.  
The answer was included in the manuscript in lines 68-71 and reads as follows:
[bookmark: _Hlk18932388]"Despite the culture advantages, the cultivated cells are forced to grow usually on glass coverslips in a two-dimensional monolayer. These strict environmental modifications significantly decrease the ability of neural cells to survive overtime, since glass coverslips are non-nurturing substrates with a low adhesion strength, thereby exhibiting a lower capacity to support cell growth8–11."



Remark 3:
About the nurturing matrix (line 105): which factors are nurturing the neural cells, is this only calcium or are there more agents and which agents are important here? 
Answer
As mentioned in the manuscript, previous studies in our lab demonstrated that neural cells uptake the calcium from the coral skeleton matrix. We do not have evidence for additional nurturing components.

Remark 4:
About the cleaning process in lines 275-276: and what about the organic matrix in the coral material (see e.g. Proc Natl Acad Sci U S A. 2013 Mar 5;110(10):3788-93. doi: 10.1073/pnas.1301419110. Epub 2013 Feb 19.

Proteomic analysis of skeletal organic matrix from the stony coral Stylophora pistillata by Drake JL1, Mass T, Haramaty L, Zelzion E, Bhattacharya D, Falkowski PG. and the paper by P. Ramos-Silva J.A, Kaandorp, L. Huisman, B. Marie, I. Zanella-Cléon4, N. Guichard, D.J. Miller and F. Marin, The skeletal proteome of the coral Acropora millepora: the evolution of calcification by cooption and domain shuffling, Molecular Biology and Evolution, 30:2099-2112, 2013).
Does this organic matrix play a role in the culturing of the cells?

Answer
[bookmark: _Hlk18962940]Several steps were performed in order to ensure purity and homogeneity of the scaffolds as much as possible:
a. Three types of corals were tested, as mentioned in section 1 in the protocol, Porites Lutea, Stylophora Pistillata and Trachyphyllia Geoffroyi. There were no significant changes in the effect of the matrix made of the coral skeletons on neural cells in terms of growth and survival. This result may indicate that different organic deposits within the skeleton aren’t of a significant influence in this case.
b. [bookmark: _Hlk19018551]In another work in our lab, FTIR was performed on clean coral skeleton showing that absence of organic residues.
This part has added to the discussion and appears in lines 323-332:
"In the view of using multiple coral species, it is important to remark that some studies have shown evidence of biomineralization of corals which may lead to the presence of diverse organic deposits among the calcium carbonate crystals that cannot be removed by the cleaning process described in this protocol33, 34. This fact is of a crucial importance while identifying a biomaterial for biological applications. In the case of this study, several steps were previously performed in order to ensure homogeneity of the scaffold as much as possible. First, three types of corals were tested for matrices, Porites Lutea, Stylophora Pistillata and Trachyphyllia Geoffroyi. There were no significant changes in the effect the matrix composed of these coral skeletons had on neural cells in terms of growth and survival. This result may indicate that different organic deposits within the skeleton aren’t of a significant influence in this case. Second, FTIR was performed on clean coral skeleton showing the absence of organic residues29."



Remark 5
About alternatives (lines 378 - 380): Is the micro structure of these materials not very different from the coral material? How important is the microstructure of the coral in culturing the cells.

Answer
As mentioned in the answer for remark number 4, FTIR was performed between geological aragonite and one of the coral skeletons used for this technique, Trachyphyllia Geoffroyi, and demonstrated similar chemical composition. Moreover, as mentioned in the discussion, lines 318-320, the usage of small grains abolishes the structural differences between aragonitic crystals used in this protocol, among them are the coral skeleton, as well as geological aragonite. Whatever the skeleton source is, the grains are large enough to enforce the cells to growth in 3D. The cells climb on the grains, grow by attaching to the tips of the crystals and cross between grains. 

The paragraph in lines 316-324 was revised and reads as follows:
[bookmark: _GoBack]“Despite the advantages above, coral skeleton, being a biomaterial, cannot be fabricated but rather is collected from dead corals, causing limitations in matrix supply, although few skeletons are available commercially. Also, the use of skeletons of multiple coral species may introduce variations in culture properties. On the other hand, the fact that crystals of coral skeletons are of one form - aragonite - and the usage of small grains, abolish most of the chemical and structural diversity among the cultures. The grains of all biomaterials tested are large enough to enforce the cells to growth in 3D. The cells climb on the grains8, grow by attaching to the tips of the crystals33 and cross between grains27. Alternatively, geological aragonite, made of fossil sediments and synthetic calcium carbonate can be used as matrices and are commercially available. Yet, they may show a lower adherence to the glass coverslips.” 
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