Dear Editorial board, 
we are grateful for reading our manuscript and for very constructive comments which helped to increase the overall quality of this methodological manuscript. Below you can find answers to all your comments addressed one by one. 
Kind regards,
Jan Krivanek

-----------------------------------------------------------------------------------------------------------------
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.
We performed proofreading and corrected grammar issues.

2. Please revise the text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).
Now, wherever possible, we modified our text according to this comment.

3. Please ensure that abbreviations are defined at first usage.
We revised our text and checked used abbreviations. 

4. For in-text formatting, corresponding reference numbers should appear as numbered superscripts after the appropriate statement(s).
We changed the format of references according to this comment.

5. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please remove all commercial language from your manuscript and use generic terms instead. For example, please remove 10x Genomics from Line 203. All commercial products should be sufficiently referenced in the Table of Materials (including reagents, instruments, software, etc.). Please sort the Materials Table alphabetically by the name of the material.
We removed “10x genomics” now and updated the Table of Materials. 

6. Please include an ethics statement before all of the numbered protocol steps indicating that the protocol follows the animal and human care guidelines of your institution.
We added the following Ethics statement in the very beginning of our protocol in the revised version of our manuscript:
“All animal experiments were performed according to international and local regulations and approved by Ministry of education, youth and sports, Czech Republic (MSMT-8360/2019-2; MSMT-9231/2020-2; MSMT-272/2020-3).”

7. Please note that your protocol will be used to generate the script for the video and must contain everything that you would like shown in the video. Please ensure you answer the “how” question, i.e., how is the step performed? Alternatively, add references to published material specifying how to perform the protocol action. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol.
In the revised version of our manuscript, we added several clarifications and more detailed description of the protocol as it is discussed further.

8. Please add more details to your protocol steps:
Step 1.1: Please specify the age/gender/strain of the mouse used.
We moved our previous note (bellow point 2.8.4) to step 1.1 and modified it according to this comment as follows:
“To obtain a higher number of cells from mouse molar pulps use younger (6 weeks and less) animals. With increasing age the size of dental pulp decreases. The same situation applies to human teeth. For the highest yield of cells, we recommend using retained wisdom teeth from patients until the age of 25-30. Mouse incisors mostly keep their structure with increasing age so animals of various ages can be used for tissue dissection. This protocol was tested with both male and female wildtype C57BL/6 and CD-1 mice as well as with genetically modified (Cre-loxP combined with various reporter systems) mice on a C57BL/6 background. “

Step 2.2: Please quantify the cut to be made.
We updated description of this step as following:
“... Make a deep cut from each side of the mandible. Firstly, through m. masseter along the buccal side of the mandible up to the temporomandibular joint and then along the inner part of each half of the mandible through the base of the oral cavity.”

Step 3.9: Please clarify how the cells are counted during centrifugation.
Now specified:
“Take 10-20 µl of the filtered cell suspension and count the cells during centrifugation using a Bürker chamber.”

9. Please include a one-line space between each protocol step and then then highlight up to 3 pages 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. Remember that non-highlighted Protocol steps will remain in the manuscript, and therefore will still be available to the reader.
The formatting of the revised manuscript was changed according to this comment

10. Please ensure that the highlighted steps form a cohesive narrative with a logical flow from one highlighted step to the next and should be in line with the Title of the manuscript. Please highlight complete sentences (not parts of sentences). Please ensure that the highlighted part of the step includes at least one action that is written in imperative tense.
In the revised version of our manuscript, we highlighted in green steps that should be visualized in video.

4. Please modify the Result section to include all the observations and conclusions you can derive from the Figures. The Results section should focus on the effectiveness of your technique backed up with data.
In the revised version of our manuscript, we added new figures and created results section which now contains a detailed description of figures and representative results. 

11. Please include a title and a description of each figure and/or table. All figures and/or tables showing data must include measurement definitions, scale bars, and error bars (if applicable). Please include all the Figure Legends together at the end of the Representative Results in the manuscript text.
In revised manuscript we changed structure of figures significantly and added their detailed description. Each figure now has its title and description. 

12. Each Figure Legend should include a title and a short description of the data presented in the Figure and relevant symbols. The Discussion of the Figures should be placed in the Representative Results. Details of the methodology should not be in the Figure Legends, but rather the Protocol.
In revised manuscript we changed structure of figures significantly and added their detailed description. Each figure now has its title and description. 

13. Figure 3: Please describe the x and y-axes.
In the revised version of our manuscript the original figure 3 has been replaced with a different figure. 

14. 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 revised and completely rewrote the discussion. Now it precisely follows the guidelines.

15. Please ensure that the references appear as the following: [Lastname, F.I., LastName, F.I., LastName, F.I. Article Title. Source. Volume (Issue), FirstPage – LastPage (YEAR).] For more than 6 authors, list only the first author then et al. Please include volume and issue numbers for all references.
In the revised version of manuscript, we updated the references according to the official JoVE style. 

16. Please revise the table of the essential supplies, reagents, and equipment. The table should include the name, company, and catalog number of all relevant materials in separate columns in an xls/xlsx file. Please sort the Materials Table alphabetically by the name of the material.
We revised a table of materials which now contains all used materials. We submit this list in a separate .xlsx file. 

____________________________________
Reviewers' comments:
Reviewer #1:
Manuscript Summary:
The manuscript provides a simple and efficient protocol for the isolation of dental cells for downstream single-cell RNA seq analysis. The protocol can be virtually applied to any application or study based on single-dental-cells

Major Concerns:
I do not have major concerns. The manuscript is clear and easy to follow. The protocol is relevant for anybody working in the dental research field.

Minor Concerns:
- I suggest implementing schematic representations of the various steps in the already provided timeline. I know that the protocol will be accompanied by a video, but nevertheless, a graphical screenshot of the key passages could make the protocol even clearer
We are grateful for this comment. In revised version we added a schematic representation of the protocol which also contains temperatures and expected times for higher clarity. 

- A table will all the materials and the solutions needed would be useful. The authors already provided a Table of materials, but it does not contain everything (e.g. scalpels, tweezers, industrial bench vise...). This would make the use of the protocol more efficient.
We revised the Table of materials which now contains all the necessary tools. Table containing the composition of used solutions has been provided as a supplementary table. We also specified the type of bench vise in the main text.
“NOTE: The composition of the utilized solutions is summarized in Supplementary table 1. “

“2.8.2	Place the tooth into three thick-walled sterile plastic bags and use a cast iron benchtop engineer's vise to crack the tooth. Use vise jaws with a flat surface to avoid penetrating the bags.”






[bookmark: _Hlk79414045]
-----------------------------------------------------------------------------------------------------------------
Reviewer #2:
Manuscript Summary:
This is an extremely useful protocol for researchers that use the tooth as a model system to dissect genetic and molecular gene networks.
We thank this reviewer for a very positive feedback to our manuscript.

Major Concerns:
None


Minor Concerns:
None

-----------------------------------------------------------------------------------------------------------------
Reviewer #3:
This is an interesting study about the extraction of single-cell suspension from human and mouse dental pulp for single-cell sequencing. However, as a research focused on experimental method, some detailed points need to be added and modified for publication.

1.Compared with human dental pulp, mouse pulp tissue is extremely small, especially molars. In addition, cell loss is often caused in the process of FACS. Therefore, it is very necessary to state in the manuscript the approximate number of cells that can be obtained from each mouse (molar/incisor). And how many mice are needed in order to get enough cells for 10x genomics scRNA-seq (usually 20 000 cells).
Indeed, this is an important issue which deserves clarification. In the revised version of manuscript, we created new results section which now includes quantification of the exemplary experiment on mouse incisor. Unfortunately, due to the very short time for revisions (2 weeks) we were unable to perform this experiment on mouse molars and human teeth. However, since the greatest emphasis of the whole protocol is put on the incisor, we believe that this new result section serves as useful proof of concept also for other types of tissue. 
Specifically, we added the following relevant parts of result:
[bookmark: _Hlk79510745]“... To check the number of live/dead cells in the final suspension the PI (propidium iodide) staining was performed (Fig. 2C). The P3 population containing PI- (living) cells was 98.4 % out of the parent P2 population and 35.5 % out of the total number of events. The total number of filtered out, dead (PI+) cells was 1887. 
The final number of obtained cells without viability staining suitable for RNA-seq (P2) counted 118 199 cells from two mouse incisor pulps. This means the number of almost 60 000 living cells from one mandibular incisor.
To clarify the number of immune cells in the final single-cell suspension two approaches were used. Firstly, the CD45 antibody staining and subsequent FACS analysis were used. As a complementary method, the total number of immune cells (CD45+) in scRNA-seq data was analysed. FACS analysis showed 14,44 % of CD45+ cells (13.20 % alive and 1.24 % dead)(Fig.3A). Analysis of scRNA-seq data showed 10,90 % of CD45-expressing cells (Fig.3B). The decrease of CD45+ cells in scRNA-seq data can be caused by additional thresholding during scRNA-seq analysis.”

2.In addition, as for the molars of mice are very small, exposing the pulp is a very difficult task under naked eye. In the experiment, whether a stereo microscope was used for operation. Photos of the procedure for obtaining the pulp of mouse molars should be added.
We realize that our previous note positioned between 2.5 and 2.6: “NOTE: From this point forward work on ice. Further dissection of mouse incisors and molars are performed under a stereomicroscope with black background.” might be overlooked. For this reason, we clarified and specified now using stereomicroscope in our protocol by modifying of 2.7.3 and adding new point 2.7.4:
“Once the pulp cavity is reached, carefully dissect dental pulp using pair of sharp tip tweezers and place the soft tissue of the dental pulp into a droplet of fresh ice-cold HBSS in the middle of a 10 cm Petri dish kept on ice. Since mouse molar pulps are extremely small, adapt magnification on the stereomicroscope accordingly.”
Moreover, in revised version we added a schematic graphical representation of whole protocol. We feel that photo documentation might be redundant since whole protocol will be professionally filmed. 


3.Regarding mouse and human dental pulp, what is the approximate ratio of immune cells? If the proportion of immune cells is too high, is CD45 staining required to exclude immune cells in FACS?
Immune cells were intentionally kept in the analysis. Our previous results show that immune system might play an important role in maintaining tissue homeostasis (Krivanek et al., 2020; and unpublished data). To address the question about the ratio of immune cells out of all cells we provide two types of quantifications in the revised version of our manuscript. Firstly, we quantified number of immune cells using CD45 antibody and FACS and then we compared this number with the amount of CD45+ immune cells from the scRNA-seq analysis. Data are shown now in the Fig. 3 and discussed in results section as following:
„To clarify the number of immune cells in the final single-cell suspension two approaches were used. Firstly, the CD45 antibody staining and subsequent FACS analysis were used. As a complementary method, the total number of immune cells (CD45+) in scRNA-seq data was analyzed. FACS analysis showed 14,44 % of CD45+ cells (13.20 % alive and 1.24 % dead) (Fig.3A). Analysis of scRNA-seq data showed 10,90 % of CD45-expressing cells (Fig.3B). The decrease of CD45+ cells in scRNA-seq data can be caused by additional thresholding during scRNA-seq analysis.”

4.In the preparation of mouse dental pulp single cell suspension, whether the whole tooth is cut and digested together or the dental pulp tissue is digested separately after the dental pulp tissue is extracted.
We are grateful for this comment. Now we added more detailed description for manipulation with both mouse incisor and molar tissue as following:
2.6.4. “Place dissected soft tissue into a droplet of fresh ice-cold HBSS in the middle of a 10 cm Petri dish. Keep on ice”
and:
2.7.4. “Once the pulp cavity is reached, carefully dissect dental pulp using pair of sharp tip tweezers and place the soft tissue of the dental pulp into a droplet of fresh ice-cold HBSS in the middle of a 10 cm Petri dish kept on ice. Since mouse molar pulps are extremely small, adapt magnification on the stereomicroscope accordingly.

5.In the entire manuscript, only three pictures are provided, and none of them can reflect the most important or complicated steps in obtaining human or mouse pulp tissue. More detailed pictures or videos of experimental operations are suggested to be provided.
We agree. In revised version we added a schematic graphical representation of whole protocol and a figure with representative results (Fig. 1). This will help to follow the protocol much easier. Moreover, whole protocol will be professionally filmed and commented after manuscript is accepted according to standard JoVE guidelines: https://www.jove.com/authors/publication.

-----------------------------------------------------------------------------------------------------------------
Reviewer #4:
Manuscript Summary:
This manuscript describes a simple method isolate single cells from ECM-rich tissues for transcriptomic purposes such as single cell RNAseq. The main attraction of this protocol lies in its brevity and simplicity: cell incubation at temperatures higher than 4C are limited to 15-20 minutes to minimize gene induction in response to cell stress. The overall description is appropriate to follow the procedure. However, some validation steps could be included (see below) to allow for troubleshooting if necessary.

Major Concerns:
A critical point of any isolation procedure is the number and representation of cells isolated. Can the authors point out how recovery compares to other isolation procedures (recovery rate)? Also, do the authors have data on relative representation of cell populations following a 'standard' isolation versus the isolation method presented in this manuscript? As a user, this would be a critical component. I realize that this is a method paper, so documentation does not need to be exhaustive, but should at least be supportive.
In the revised version of manuscript, we added a result section with a detailed description of FACS analysis and, importantly, with the quantifications of live/dead cells. This also includes the quantification of cell yield on the example of mouse incisor. Finally, we analyzed the ratio of immune cells within the cell suspension by FACS analysis and in the final scRNA-seq data. These data prove the efficiency of presented protocol. Comparison of different protocols was unfortunately beyond the scope of this manuscript and was not possible to be performed within a short period given to revise the manuscript (14 days).

Figure legends are missing. While Fig. 1 is largely self-explanatory, Figs. 2 & 3 are not. Please describe what you show.
In the revised version of the manuscript, we changed the structure of figures. We added a schematic representation of the protocol which also contains temperatures and expected times (from previous Figure 1) for higher clarity. Figure 2 now represents updated sorting strategy which emphasize the numbers of different gates and, importantly numbers of dead cells. Figure 3 was updated and better described. Further we added a figure where we quantified amount of immune cells using CD45 antibody by FACS and then the comparison with the amount of CD45+ (Ptprc+) immune cells from the scRNA-seq analysis was performed.
The figure legends were added:
[bookmark: _Hlk79533343]“Figure 1. Schematic representation of protocol. Different steps, including temperature conditions and expected time, for preparation of single-cell suspension from mouse and human teeth are represented.
Figure 2. Example of gating strategy. FSC-A and SSC-A gating was used to produce the P1 gate which reflects cell population with expected size and granularity and filters out the cell and extracellular matrix debris and the majority of oversized events (A). Subsequently, the P1 population was plotted in FSC-H and FCS-A plot which enabled to filter out cell doublets (B). This P2 population was then analyzed for the presence of dead cells by propidium iodide (C). Numbers of events/cells per each gate are represented in D. (FSC-A – forward scatter, area; SSC-A – side scatter, area; FSC-H – forward scatter, height; PI – propidium iodide)
Figure 3. Quantification of immune cells. Quantification of immune cells was performed by FACS analysis of cells stained with anti-CD45 antibody together with Live/Dead analysis using propidium iodide staining (A). Further quantification of immune cells was performed during scRNA-seq analysis (B). (CD45-APC – anti-CD45 allophycocyanin conjugated antibody; PI – propidium iodide; t-SNE – t-distributed stochastic neighbor embedding”



Minor Concerns:
Isoflurane anesthesia/euthanasia. The open drop method is not approved anymore by all animal use and care committees. Maybe you want to provide an alternative (preferred), such as the use of an anesthetic machine or pentobarbital (Euthanyl) overdose via i.p. injection.
Thank you for this valuable comment. Regulations for euthanizing of experimental animals indeed significantly vary depending on local regulations. Based on this we changed this paragraph as following:
1.1 “Prepare the experimental animals (mouse) and euthanize them according to the local regulations.  
CAUTION: Regulations for humane euthanizing of experimental animals varies locally. Always follow valid local regulations. 
'Sacrifice' has a spiritual connotation, better use 'euthanize'.
Now we fixed this issue and substituted term “sacrifice” by “euthanize” in the whole manuscript.


-----------------------------------------------------------------------------------------------------------------
Reviewer #5:
Manuscript Summary:
A critical step in scRNA sequencing of complex tissues is the obtention of single cell suspensions of good quality. This manuscript describes a protocol for obtaining such suspension from mouse and human teeth (incisors and molars), but could be generalized for other mineralized tissues. The protocol is surely of interest and provided with great details, which is really good. However, the efficacy of the protocol remains to be demonstrated (see below: sections are missing), and quantatitative results are needed to guide readers in handling the protocol.
Major Concerns:
There is no result section and the figure legends are also missing: is that really wanted or did something go wrong in submitting the article/compiling the pdf? To make this protocol fully useful to readers, we need some quantitative results, which will allow the reader to evaluate if he performs well with the protocol. For example, how much cells were obtained for each type of tooth? What were the respective proportions of debris, dead cells and viable cells? Later after sequencing, how were the quality controls for the different type of experiments (e.g. give medians, on top of showing fig3. Precise if the experiment shown in Fig3 results from cell sorting or direct sequencing of the cell suspension, if possible show different type of results, with and without facs cell sorting).
In the revised version of manuscript, we added a result section with a detailed description of FACS analysis and, importantly, with the quantifications of debris, doublets and live/dead cells. This also includes the quantification of cell yield on the example of mouse incisor as described in results:
“The prepared single-cell suspension was analyzed and sorted using FACS (Fig. 2). Firstly, the FSC-A (forward scatter, area) and SSC-A (side scatter, area) plotting was applied, and an appropriate gating strategy was used to select a population with expected size and granularity to filter our cell debris and cell doublets or aggregates (Fig 2A). This selected population (P1) counting 38 % of all events was further used and FSC-A and FSC-H (forward scatter, height) parameters were applied to remove the remaining cell doublets (Fig. 2B). The population without cell doublets (P2) counting 95 % of P1 can be subsequently used for scRNA-seq. Alternatively, additional gating can be used to select the population of interest (e.g., expression of fluorescent proteins or live/dead staining). To check the number of live/dead cells in the final suspension the PI (propidium iodide) staining was performed (Fig. 2C). The P3 population containing PI- (living) cells was 98.4 % out of the parent P2 population and 35.5 % out of the total number of events. The total number of filtered out, dead (PI+) cells was 1887.”
Previous figure 3 was removed from the revised manuscript since it was previously described in our recent paper (Krivanek et al., 2020, Supplementary Figure 1b,c) and was not relevant to the remaining parts of the manuscript which are focused purely on the isolation protocol and not the scRNA-seq itself. This figure was substituted by the quantification of immune cells using CD45 antibody by FACS and then the comparison with the amount of CD45+ immune cells from the scRNA-seq analysis was performed:
[bookmark: _Hlk79594467]“To clarify the number of immune cells in the final single-cell suspension two approaches were used. Firstly, the CD45 antibody staining and subsequent FACS analysis were used. As a complementary method, the total number of immune cells (CD45+) in scRNA-seq data was analyzed. FACS analysis showed 14,44 % of CD45+ cells (13.20 % alive and 1.24 % dead) (Fig.3A). Analysis of scRNA-seq data showed 10,90 % of CD45-expressing cells (Fig.3B). The decrease of CD45+ cells in scRNA-seq data can be caused by additional thresholding during scRNA-seq analysis.”
These data prove the efficiency of presented protocol. All our previous scRNA-seq experiments were performed after FACS, thus, unfortunately we are unable to compare these results with data without FACS sorting. Comparison of different protocols was unfortunately beyond the scope of this manuscript and was not possible to be performed within a short period given to revise the manuscript (14 days).

The authors made a number of choices based on litterature (e.g. keep cells at 4°C), but they do not show that these choices indeed give better results. If they did not perform comparisons of different experimental settings, they could at least show that stress genes are poorly activated with their protocol, compare different measures of scRNAseq quality with the range obtained for other complex tissues.
We understand the raised concerns. Indeed, many our choices were based on the previous findings. As an example, the temperature during the procedure and overall time needed to isolate single cells have been shown to be critical. In our protocol we utilized this knowledge and minimized these critical factors. We carefully considered the possibility of comparing scRNA-seq data obtained using our protocol to other datasets obtained from different complex tissues utilizing different protocols. However, the comparison will not provide any representative results as these datasets differ in several key variables (type of tissue, source of the tissue, isolation protocol, scRNA-seq platform or handling differences). Therefore, these datasets are incomparable.
In the revised manuscript we added more relevant references which focus to the isolations of single cells out of various tissues: 

[bookmark: _Hlk79530856]„ These usually include trypsin, collagenases, dispases, papain 1–4 or other, commercially available enzyme mixtures like Accutase, Tryple etc. 5. The most critical part, affecting the transcriptome quality, is the enzymatic digestion. It was shown that prolonged incubation with enzymes at 37 °C influences the gene expression and causes the upregulation of many stress-related genes 6–9. The other critical parameter of the isolation process is its overall length as it has been shown that cell transcriptomes undergo changes after the death of the individual 10. Taken these two together, we developed an efficient protocol for gentle isolation of single cells from murine and human teeth which is faster than other, previously utilized protocols for isolation of cells from complex tissues 1, 4, 5, 7, 9, 11, 12.”

Serum was added to washing medium. Can the authors discuss this choice? Is this based on litterature evidence that serum improves results and does not induce a transcriptional response in cells?
In revised version of manuscript, we added reasoning of using FBS as following: 
“NOTE: Collagenase P is activated by Calcium, whose amount is already sufficient in the lyophilized powder. Therefore, it is unnecessary to enrich the enzyme mix with calcium. Collagenase P is not inactivated by FBS but can be inactivated by chelating agents (e.g., Ethylenediaminetetraacetic - EDTA). Stopping the dissociation process is ensured by diluting the Collagenase P in Wash solution (2% FBS in HBSS). It has been shown that adding FBS increases cell viability and also the final number of cells after sorting13.”

Minor Concerns:
Weird sentence:
For this purpose, an endogenously labelled cells are much more suitable
This sentence was removed in the updated manuscript. 
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