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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 apologize for the inconvenience. As suggested, we have made the required language adjustments and corrections.

2. Please clarify the corresponding author for this study as the names are different in the Editorial Manager and the main manuscript.
The corresponding author is Prof. Aicher as indicated in the manuscript.

3. Please revise the following lines to avoid previously published work: 63-64, 71-76, 481-483.
The indicated lines were rephrased as suggested. 

4. Line 79: The superscript 88 seems to be a typographical error. Please correct this.
The superscript was removed as indicated by the editor.

5. Please revise the text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).
 Changes made as indicated by the editor.

6. Please revise the Introduction to include all of the following:
We do acknowledge this valid remark raised by the editor. We do, however, have to spell out that WJ is a novel approach cell delivery that is currently present as a prototype. 

(a) A description of the context of the technique in the wider body of literature
We have added additional information and also spelled out the fact that although the WJ is a novel approach, it is still at a prototype stage. 

(b) Information to help readers to determine whether the method is appropriate for their application.
As suggested we have included additional information with respect to the technique applicability and suitability.
 
7. Please use SI units as much as possible and abbreviate all units: L, mL, µL, cm, kg, etc. Use h, min, s, for hour, minute, second.
We have adjusted all unit abbreviations.

8. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed?
As suggested we added to the mentioned steps some more information.

Step 1.6: Was the aspiration done with a pipette or an aspirator? Please specify.
The aspiration was performed with a pipette. It was adjusted accordingly in the protocol.

Step 1.7: Please specify the filtration membrane.
The filtration membrane was specified as suggested.

Step 1.11, Note: In how many flasks were the cells seeded in this protocol. How do you determine this: is it by the size of the pellet or its density or anything else? Please specify.
As already mentioned in the protocol the number of flasks depends on the size of the cell pellet.

Step 2.9, 5.2, 6.2, 7.1.1: Please denote the cell number as 3 x105, 2.4 x 106, 6 x 106, 5 x 105
The cell numbers were adjusted as required.

Step 3.6: What was used here: a microscope or flow cytometry? Please elaborate on the steps for using the instrument. If this step needs to be filmed, please make sure to provide all the details such as “click this”, “select that”, “observe this”, etc. Please mention all the steps that are necessary to execute the action item. Please provide details so a reader may replicate your analysis including buttons clicked, inputs, screenshots, etc. Please keep in mind that software steps without a graphical user interface (GUI) cannot be filmed. Also, please mention any other parameter or image settings. Please ensure that in the software steps, all the button clicks are bolded.
All steps necessary to replicate this process were included in the manuscript.

Step 4.4: Please specify the cut dimension.
 No cutting was done. The term “cut” was corrected.

Step 5.2, 6.2: Are the authors referring to step 2.9 because the cell density is mentioned in that step. There is no cell density in step 4.2. Are the authors referring to step 5.2? Please proofread the manuscript thoroughly.
Yes, this suggestion was correct. We apologize for the inconvenience. The corrections were adjusted in the protocol.

Step 5.10, 6.10: How was this done? Please provide all steps associated. Alternatively, add references to published material specifying how to perform the protocol action.
Steps were added as suggested.

Step 6.5: Please elaborate the steps for using the instrument.
The exact operation of the prototype cannot be disclosed as we have to comply with the confidentiality agreement with our industry partner. 

Step 7: Please provide the commands/clicks in bold letters with the initial letter capitalized.
 The changes were implemented in the revised manuscript.

Step 7.4: Please provide details as to how the data was processed and the various steps or commands used to analyze and plot the data. Alternatively, add references to published material specifying how to perform the protocol action.
We have included additional text and reference our previously published manuscript describing this step more in depth. 

9. Please provide volume and concentration of reagents/media/solution used. For example, PBS, Trypsin-EDTA, growth media, etc.
The composition of the growth media was added in step 1.4.1.
Volumes were added in step 1.11, 2.2, 3.l, 3.5, 5.9, 6.9, 7.1.3, 
Concentration of Trypsin-EDTA was added in step 2.3.

10. Please remove the embedded figure(s) from the manuscript.
As suggested we removed the embedded figures from the manuscript.

11. Please remove the embedded Table from the manuscript. All tables should be uploaded separately to your Editorial Manager account in the form of an .xls or .xlsx file. Each table must be accompanied by a title and a description after the Representative Results of the manuscript text.
We removed the Table from the manuscript. However, we have to point out that Table1 is part of the protocol section and it is in fact not depicting any results.

12. Please 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 and it should also be in line with the Title of the manuscript. Remember that non-highlighted Protocol steps will remain in the manuscript, and therefore will still be available to the reader.
 We have highlighted 3 pages of protocol. 

13. Figure 2: Please describe what the error bar stands for: standard error or standard deviation, in the figure legend?
We thank the editor for highlighting this aspect. Additional information has been added in the Figure’s legend.

14. Figure 3: What does ns stand for? Please specify in the figure legend
‘ns’ stands for not significant. We have included this information in the figure legend. 

15. 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
16. Please ensure that the Representative Results explain the context of the technique you have described, e.g., how do these results show the technique, suggestions about how to analyze the outcome, etc. The Results section should focus on the effectiveness of your technique backed up with data.
As indicated we have rewritten the entire discussion section and focused of the techniques and their advantages and limitations.

17. Please do not abbreviate journal names in references. Article titles should start with a capital letter, end with a period, and appear exactly as they were published in the original work, without abbreviations or truncations.

We have adjusted the references accordingly.



Reviewer #1: 
Manuscript Summary:
Authors present a method of cell injection via needle free waterjet technology in detail and cellular elasticity measurement with AFM. The presentation is very precise and understandable.

Major Concerns:
1. Although cell viability is not significantly lower, but viability via WJ is lower than normal and WN. What do you think is the reason?
We thank the reviewer for raising this point. Mechanical stress balance the lower viability vs the surgical advantages which yielded significantly less misplacement i.e. 95% of samples investigated were found in the targeted tissue (unpublished data) whereas WN yielded misplacement in abut 50% of samples investigated1

2. The authors said they measured cell elasticity above the cell nucleus. However, cell elasticity is primarily determined by F-actin, a predominantly present membrane, not the nucleus. Why did you measure the elasticity above the nucleus?
 We acknowledge the reviewer’s remark, which we gladly like to elaborate. While we do agree with the reviewer’s comments that F-actin network is a key component, cell elasticity is, in fact, the synergetic and cumulative response of the nucleus - cytoskeleton crosstalk. It is well established that external forces applied to a cell are transmitted from the plasma membrane via the cytoskeleton to the nucleus, resulting in (intra-)nuclear deformations and reorganization2-4. Therefore the nucleus long seen as the genomic material and transcription machinery is a key player in the cellular mechanotransduction4. In fact, the importance of nuclear mechanics and nucleo-cytoskeletal connection in all cellular function and mutations in lamins and linkers of the nucleo-skeleton to the cytoskeleton (LINC) complex - are at the onset foundation of several pathologies 5,6. 
By making an analogy to our study design, external generated forces actually propagate along cytoskeletal filaments and are further transmitted to the nuclear lamina across the LINC complex and in response to these forces the nucleus in fact, becomes stiffer7. Moreover, cytoskeletal mechanics are in fact regulated by nuclear mechanics such as nuclear stiffening8 , thus making the two closely intertwined and connected processed. This is also the rationale behind our approach and implicitly of our nuclear measurements.
Furthermore, also advocating for our nucleus measurements - we precisely placed the cantilever on top of the nuclear surface to ensure a high degree of reproducibility and reduce variation owing to cell to cell variation. 
In the revised version of the manuscript , particularly in the Discussion section, we have added additional information.


Reviewer #2: 
Manuscript Summary:
The manuscript present a step-by-step protocol for obtaining and culturing porcine adipose tissue-derived stromal cells, preparation urethral tissue to be injected with pADSC, accompanied by detailed procedure of their injection. Each step is described in details, however, some important information is missing (as listed below). To certain extent it is obvious for researcher working with cells but the manuscript should present all steps that will allow to reproduce the protocol in each laboratory also by beginners. Especially, AFM part should be strongly revised and free of errors.

We thank the reviewer for the time invested to help to improve our manuscript, and we do acknowledge that based on his/her comments our manuscript has improved considerably. While we appreciate the reviewer’s concerns, we do have to state that we have previously published the AFM section. This part has been already presented in our previous publications (please Danalache et al 2020&2021: doi: 10.3791/61041 and doi.org/10.3390/ijms22083958).

Major Concerns:
The following information must be included:
1) please describe the culture media composition
The composition of the culture media was added in step 1.4.1.

2) please describe whether antibiotics have to be used in cell culture
We included this description in the composition of the media. 

3) please indicate what is the concentration of trypsin-EDTA solution (depending on cell type various concentrations are used)
The concentration of Trypsin-EDTA was added in the protocol. 

4) please describe why red fluorescent is applied
PI staining was employed in order to discriminate dead cells from viable cells after injections. To eliminate apriori dead cells from cells that died after injection.

5) please use one term (culture media or growth media)
The terms were adjusted accordingly. 
 
6) AFM measurements - time of incubation is not sufficient. Typically, in the AFM cells are measured after 24 hours. 
We thank the reviewer for this remark, we do however have to state that in order to avoid variances due to cells in G1 phase and during mitosis (which has significant effects on cell mechanics) we focused on conducting the AFM measurements exactly 3 h after seeding cells. We have included this missing information in our protocol. In fact, in a preliminary study, we actually determined the optimal time required for 50% of cells to attach - that is 3 h. We further used this time point for all of our measurements in order to also avoid possible artifacts triggered by the spreading of cells attached to stiff polystyrene cell culture flasks. 

 A step controlling the morphology of the cells should be added. Mechanical properties of cells of the same morphology should be compared. Otherwise, the obtained difference can be related to spreading dynamics.
The morphology of the cells was analyzed, please check the original publication (Danalache et al 9 – Figure 1), and yes - cells with a similar morphology were subjected to investigations. With respect to the spreading dynamics considerations as beforehand mentioned the cells were measured 3 h after seeding the cells to counteract the possible artifacts caused by the spreading of cells onto stiff polystyrene cell culture flasks. 

7) The type of the cantilever has to be mentioned (spherical or pyramidal). What means tip A?
We thank the reviewer for this remark. In line with the journal’s format, cantilever specifications as well information with respect to the AFM device, etc. are present in a separate .xls. file called “ Tables for materials”. All of the technical specifications are also presented in this table.

8) Cantilever calibration have to be precisely described (see paper Schillers et al. Sci. Rep. 7 (2017) 5117.
We thank the reviewer to raising this point. The calibration of the cantilever was done following the same parameters and step as indicated in our previous publication on the topic: doi: 10.3791/61041. We have added this information in our revised protocol: Step 7.2.15, Line 449 - 450. We thank the reviewer for his/ her literature suggestion. After careful examination we have now included it in our manuscript -specifically in the Discussion section where we address the advantages and limitations of AFM measurements.

9) The authors have to be precise in describing the cantilever. Cantilever is a flexible (rectangular or triangular) level with the pyramidal or spherical tip mounted and its free end. Thus, the laser beam deflects from the back side of the cantilever.
We thank the reviewer for this remark, however we are not sure how to address it. We have included all information and technical data of the cantilever we used in “Table of Materials”. If the reviewer still considers that additional information is required we can gladly incorporate it.

10) It is not clear what means "Adjust the AFM head on the AFM device" - 7.2.5. From the text, I would guess the authors mount the AFM head.
We thank the reviewer for this valid point, the text has now been adjusted. 

11) Approach parameters vary depending on the AFM instruments used. IGain and PGain are specific for each AFM as they are linked with the specific controller. Target height ? Why it is 10 micron? Approach set point 3V can denote 5 nN or 0.5 nN depending on the calibration. How much force (or deflection expressed in nm) can be applied?
We thank the reviewer for raising this point. A comprehensive, detailed protocol on the AFM setup and step to step calibration (including calibration parameters) using our device has been already presented in our previous JoVE publication: please see doi: 10.3791/61041. We have also clearly indicated this reference in our manuscript, Line: 449-450. And of course several parameters such as IGain and PGain, etc. are specific for our device as the present protocol is meant to show to AFM operation with our technique and device, this also means that this is a generalized approach but rather a specific one for our study design. We clearly delineated this aspect in our Discussion, the text runs:” Considering all the sensitive variables that might affect the actual AFM measurement results, the absolute elastic values reported in this study cannot be generalized and are rather specific for our experimental setup.”

12) It is important to mentioned whether close loop has to be on or off.
 We thank the reviewer for the remark. We always used the close loop control (i.e.: the feedback from the capacitive sensors is on). Experiments can be performed either in “constant height” or “constant force” mode and in our present study we conducted our experiments in “constant force” mode. We have added additional information to our protocol section, Step 7.2.12, Line 440.

13) RUN parameters. Again, 1 V can denote 0.1 nN or 1 nN or 10 nN depending on the calibration. This should be clarified. Too much force will destroy sample while too low force probes only surface corrugations. It would be difficult to get the information on mechanical properties of cells.
 We do appreciate the time and effort invested by the reviewer and we acknowledge all of the points raised by the reviewer. We guess the misunderstanding lies in fact that the AFM technique and operational steps was already published by our group (doi: 10.3791/61041) and in the present protocol we just cited and indicated initial publication without elaborating the individual steps. We went for this approach in order to avoid duplication and self-plagiarism. We have also now included a new “Table 2” with the exact RUN parameters we employed.

14) Calibration must be performed before the sample measurements. Based on calibration RUN parameters can be defined.
We agree with the reviewer on this point and indeed the calibration is an absolute requirement that has to be done prior to the actual measurements. And, yes - following the calibration the “Run” measurements were identified. All these points are presented in a sequential fashion in our previous publication (doi: 10.3791/61041), which we also clearly referenced in our protocol. We did not elaborate the steps that were previously presented and published, we just indicated the corresponding reference in our protocol.

15) Elasticity measurements. It is not clear where to measure, how much force has to be applied to the cells
Following the calibration step, the cells were visually identified and focused (please also see the original publication on which this protocol is based on: doi.org/10.3390/ijms22083958; in particular Figure 9: “Representative images indicating the regions of interest subjected to elasticity measurements via AFM”). Then then computer mouse was placed at the middle of the cell , above the nucleus. The AFM tip was then focus on, moved and positioned directly above the cell nucleus exactly where the mouse cursor was initially placed. We used the computer mouse as visual marker to identify the target site of indentation, followed by the actual measurements. In the revised version of the protocol, these steps are indicated together with the parameters we used (Table 2, Section 7.3, lines 452 - 466).

16) What is the indentation depth used for the Young's modulus determination. Depending on the load force the modulus value will be different as cells are not fully elastic and isotropic.
We thank the reviewer for the remark, the elasticity of the cells was quantified at the indentation depth of 0.4 µm.

17) The protocol how to calculate the elastic modulus has to be included. What about tilt corrections?
The calculation of the Young’s modulus from the generated force curves using the Hertz fit model was also presented in our previous Jove publication: doi: 10.3791/61041. This information has now been added to the protocol section, Line 469-470, Step 7.4.1.
 
18) What kind of statistical tests are used to quantify the statistical significance?
As indicated by the reviewer, an additional section detailing the statistical analysis was included in the revised version of the protocol. 

In the protocol, the relativeness of Young's modulus has to be discussed together with applicability of Hertz contact mechanics. Apart from this short discussion, citing one or two references from the groups working on cell or tissue mechanics AFM for at least one decade would be beneficial. In that manner, the reader will be aware of all drawbacks linked with the use of AFM to quantify biomechanical properties of living cells.
We knowledge the reviewers remark and we have rewritten the entire discussion sections as to focus on the experimental approach discussing the advantages and limitations.

There is also no verification method described. The differences between all groups of cells can be obtained if measurements are performed using the same cantilever under the condition that spring constant and photodetector sensitivity remains more or less constant.
We appreciate the concern; however, we have to state that this was indeed the case - for all of the measurements we used the exact same cantilever, temperature, set point, calibration settings etc. This required great skill but in the same time represents an absolute requirement in order to be able to conduct interferential statistical analysis.


Minor Concerns:
Fig. 1 is not informative. Its integration with a histological image would be more valuable.
The image was adjusted with a picture of the injection domes in the opened urethra. 
A histological image is not possible to provide in this manuscript because no histological analyses were performed in this study. However, histological analyses were performed in previous studies10,11.

Reviewer #3: 
Manuscript Summary:
The manuscript describes in great details about a method to inject primary isolated cells using a needle free approach. The authors have used cadaveric tissues as a model and also characterized the post delivery aspects of cell viability as well as force measurements. It’s a well written manuscript with great details.

Major Concerns:
None

Minor Concerns:
The details of homogenization must be provides, speed rpm etc.
As suggested by the reviewer we have added additional information with respect to the homogenization step to our revised version of the protocol. 

Details of AFM model used and cantilevers are required
We thank the reviewer for this remark. In accordance with the journal format, the exact details of the AFM device as well as the cantilever employed (including technical details) are included in the additional .xls.file - “Table of Materials”. 

It would be good to observe the cells using a microscope before and after delivery. Where are they located in the tissue? and how long ?
[bookmark: _GoBack] We thank the reviewer for this remark, however we do have to state that the localization of the cells was not the aim of the present study. We in fact, extract the cells directly after transplantation. Prior to the actual delivery we labelled (Calcein staining) and visualized the cells ( please check the original publication on which this protocol is based: Danalache et al9, where we included also controls. Moreover in previous studies we actually addressed the point raised by the reviewer and analyzed the localization and distribution of injected cells (please see Jäger et al10 and Linzenbold et al11). The present protocol aims to visually demonstrate the WJ methodological approach in a stepwise manner.
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