We would like to thank all the reviewers for their thorough review and comments. We addressed the all of the remarks and hope the reviewers will find the manuscript ready for publication.
Editorial comments:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.
2. Please revise the text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).
3. 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. All commercial products should be sufficiently referenced in the Table of Materials.
For example: Kim wipe, Eppendorf, etc.
Thank you for the reminder! We have gone through the manuscript and addressed any issues related to comments 1-3 from. 
4. Line115: For SI units, please use standard abbreviations when the unit is preceded by a numeral. Abbreviate liters to L to avoid confusion. Examples: 10 mL, 8 µL, 7 cm2.
We have corrected this.
5. Line 116: Please specify how the upper jaw was immobilized.
Specific instructions has been added to step 1.3.
6. Line 119: Please specify the volume of saline used.
We specified volume of 50μL (roughly 1 drop) in step 1.5.
7. Line 124-127: Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible. Avoid usage of phrases such as “could be,” “should be,” and “would be” throughout the Protocol. Any text that cannot be written in the imperative tense may be added as a “Note.” However, notes should be concise and used sparingly. Please include all safety procedures and use of hoods, etc.
We have shortened this section and modified it to a note after step 1.7.
8. Please use abbreviated forms for durations of less than one day when the unit is preceded by a numeral for time units. Do not abbreviate day, week, month, and year. Examples: 5 h, 10 min, 100 s, 8 days, 10 weeks (Line: 138, 154,198,215-219, 223, etc.). 
These instances have all been corrected.
9. Line 150-151: Please specify the method of euthanasia used to sacrifice the animal.
Method of euthanasia has been specified in step 2.1.1.
10. Please include a one-line space between each protocol step and 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.
We have corrected the line space and highlighted the essential steps. 
11. 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.
We have corrected the format of the references. 
12. Please sort the Table of Materials in alphabetical order.
It has been sorted.

____________________________________
Reviewers' comments:
Reviewer #1:
Manuscript Summary:
This work describes the technical steps of three protocols under one umbrella: induction of orthodontic tooth movement in a mouse model; phase-contrast microCT imaging of the PDL, dental roots and alveolar bone; and a novel 3D histology method that combines attaining optical transparency by leveling refraction coefficients of the sample component and fluorescent optical microscopy. These methods can be used together, as well as separately in the context of related studies.
This is a very interesting, thought-through and validated triple protocol. The publication is timely and will be of great utility for researchers working at the interphase of clinical and basic science, for anatomists, zoologists, physiologists, and of course dentists.
Rich illustration of the steps is clear and self-explanatory for reproducing these methods. This reviewer is very happy to see some illustrations of mishaps (like Fig. 5) - this is the way we learn, as well as practical tips (like, use at least 3 coils of the NiTi spring not engaged in the attachment; or extend the dehydration stage if the optical transparency is insufficient). These practical tips illustrate that the authors have tried multiple variants of the protocol, and present the most consistent one.

Major Concerns:
Not so much here: why the page footer say November 2017? Is it a typo, or the work is 3-years old? If it is that old, has the content been updated?
This is a typo that has been corrected. 
as well, the paper would benefit from proof-reading by a native English speaker. That is exclusively for style and language precision, because the content and logic of the manuscript are very good. A more appropriate selection of synonyms, and better grammar will make this paper more impactful.
Thank you for this suggestion, we edited the manuscript and hope it is read better.
Minor Concerns:
In the order of their appearance.
Line 27 "complex biological remodeling process" - did the authors mean "complex biological process" because remodeling comes later in the same sentence.
Yes. It has been corrected.

Line 31 "high remodeling rate" - did the authors mean "high metabolic rate" or "high growth rate"? because mice don't remodel bone that much in a sense we apply to large animal bone remodeling (e.g., osteonal remodeling, or hemiosteonal remodeling)
We agree with the reviewer that the word metabolic will be more appropriate - We changed it to metabolic.

Line 51 "fast-paced" movement. relative to what? For professional orthodontists - fast indeed, but for other folk, especially for patients maybe not. Please specify - fast with respect to what? 
We removed fast-paced.

Line 118, mouth retractor. Is it a custom-made cheek and lip retractor? Is it possible to specify in one sentence?
It is a commercially available product. We have specific the generic product name more in text (Step 1.3), and we will list it in the material list.

Line 138 - heating the coil to facilitate austenite to martensite phase transition. wouldn't that occur naturally when the subject closes their mouth and the coil temperature equilibrates at 37 degrees?
We recommend artificially heating the coil in order to immediately check the placement of the coil, instead of waiting for temperature equilibrium which may take a longer time and anesthesia may lapse.

Line 154 - what is special about 30 minutes after sacrifice? Doesn't decomposition commence immediately? Maybe it is worth to say "as soon as possible" instead of 30 minutes?
30 minutes is our suggestion for a time goal that is achievable based on our experience. We modified the text to reflect the sentiment of “as soon as possible” as well. (Note after Step 2.1.1)

Line 184 - until embedded. Did the authors mean until it touches? until the anvil is in contact? Embedding implies somewhat tight 3D interaction.
Indeed, anvil should be embedded in the composite.

Line 227 - to remain "optically transparent"?
Yes. The text has been modified.

Line 232 - "dental alignment is not the goal of the experiment"?
Dental alignment is not the goal here as well as not generating a functional occlusion. Any movement of the tooth that generates remodeling of the alveolar bone around the roots is considered useful for orthodontic research purposes.

Line 238 - "light-curing bulb" - is it seriously a bulb? a dental curing lamp has a fiber light transducer on the outside, and a diode inside. or there's a bulb indeed?
Light sources vary in form. We modified the text (line 147) to accommodate for that variation. In reality, as long as the source provides the right wavelength and intensity for curing the composite, it is an acceptable tool.

Line 251 - "pdl-bone border" is it an interface? thre is also a typo in "border" in the next line
The border is an interface. We have corrected the typo in the next line.

Figure 1 D - the gap between two molars doesn't look like 0.4 mm. Please check.
Thank you for pointing this, we had a typo 0.04mm (40 μm) (line 272) is the correct number. 
Figure 4 H, black arrow - how do you identify this site as the site of bone apposition? 
This is a good question, we cannot verify this through histological markers since this is not the scope of the paper however we see changes in the bone that indicate bone apposition such as a smooth surface in areas where resorption craters were seen at 3 days and a uniform and narrower PDL relative to 3 days.
Line 329 - have you already explained that SHG is second harmonic generation? Why not spelling it out?
We have the full name in text, first appearing in representative results in line 322. We defined the abbreviation there. 

Line 371 - did you mean "transparency of the final product"?
Yes. We have changed the wording here. Thank you for the suggestion!


Reviewer #2:
In reviewing the manuscript, there are some areas of clarification:
Title: 3D imaging of PDL collagen fibers during orthodontic tooth movement in a mouse model - The word DURING in radiology is based that we are looking at the moment of the movement. In this case, I would suggest replacing this word that can suit better your approach.
We believe that this is indeed a proper description that is within the word limit of the journal, we have not stated that this is real time nor time lapse imaging.

Abstract: The objective of your study was to evaluate the PDL during orthodontic movement, but in this case, I think that you should focus more on the methods you used to evaluate this. At the end of your abstract, instead talk about the murine model in orthodontic, I would suggest concluding with something about the method you used.
We edited the text of the abstract.
I would recommend reviewing if the keywords are according to Index Medicus;
In the introduction, I would suggest adding information about 3D analysis and the kind of images you used in the protocol. 
We modified the keywords, the detailed 3D analysis is not the scope of the paper and is elaborated in our previous papers.
Protocol:
1.2. Move this sentence after 1.4. Since the microscope is used to see more details inside the mouse mouth. 
Thank you! We changed it per reviewer suggestion.

Specify how you exactly measured the force you applied. – NiTi coils produce a constant force upon their activation this is due to the superelastic property of the alloy. Force levels are calibrated and determined by the manufacturer.

Add information about the diet the mouse eats during the movement.
We added this to the manuscript at the end of the second paragraph of results (line 276)
If it is difficult to do the imaging in a fresh sample, how did you handle to do the images? Did you divided groups per day?
The most challenging part of imaging fresh sample is to maintain humidity. We have included suggestions for constructing a humidity chamber (Step 2.1.7). We also suggested that the preparation (dissection and mounting) should be done in a speedy manner (line 169-170). Even though the tissue is fresh, there is not a high risk of damage, since the PDL is enclosed by bone. 
Additionally, we suggest only processing one mouse at a time for microCT scans of fresh tissue. This can be achieved by staggering the dates of imaging and experiments. 
3.1.5.; 3.1.6. and 3.1.7. Improve your description, looks that these sentences can be together.
We have made the text here more concise. 

You can use the micro position of the MicroCT to improve the position of your sample as well. 
No, this cannot be done since the loading system is screwed into the stage – this method was published in detail in few publications before. Therefore, we are not elaborating on the technique and system in this manuscript. We do show in the video how the mounting is performed, since this was not done before and would be of value to the readers.

3.1.10. Improve your description of the treatment you did in your samples before the scan. 
Did you use any enhanced solution for soft tissue?
No extra treatment was done to the sample before scan. No enhanced solution was used. We did exactly as described. For clarity, we have emphasized that the tissue is fresh for micro-CT scans in text at multiple times. (Header of step 2, Step 2.1.5, and in third paragraph of representative results) 

MicroCT setting - You need to improve your description of the set up using the MicroCT scan. For example: it is missing that you need to calibrate the machine before performing the scan, organize all the parameters used, and then also explain how you did the reconstruction.
As previously mentioned, the imaging technique and image analysis were thoroughly described in previous publications which are referenced in our manuscript as well. 
There are two 3.1, and check if the order you wrote is correct.
We have updated the numbering.

What are the steps you did to analyze in the fluorescence microscope? Please add the parameters as well.
We added the parameters in figure legends of Figure 6 and 7. 
Representative results:
In your results, you show some measurements you did in your samples that is not explain in your protocol.
I believe the reviewer refers to the measurement of the size of the gap and the PDL space. We have added brief description on how the gap is measured (interproximal space between crowns of first and second molar) in representative results (line 271) and again in legend of figure 2.  

Moreover, I would suggest also in your protocol add all the steps you follow to get your results (software, etc). 
We added the name of the softwares to material list and references (references number 18 and 20) for further details. 
The focus of this manuscript is the challenging orthodontic manipulation and the new clearing method we think that adding detailed information on the image analysis process that is referenced will complicate the manuscript. 

Discussion:
You need to talk about MicroCT and fluorescence microscope, why did you use these methods? Discuss with other papers that use these methods, etc.
We added a paragraph in Discussions (3rd paragraph) to address this. Thank you for your suggestion!

The manuscript is clearer when short, concise statements are used rather than longer sentences or sentence fragments. I would also suggest review your grammar. 
Thank you! We agree. We edited the manuscript and improved the language.


Reviewer #3:
Manuscript Summary:
This manuscript clearly shows the effective method for 3D imaging of mouse periodontal ligament (PDL) using micro-CT and clearing. Other 3D imaging methods of PDL fiber consisted collagen bundle require usually fixation and numerous serial sectioning: Light and electron microscopy. Additionally, Author's method can observe more wider area than conventional observation method for PDL analysis. However, I have some comments about the manuscript, which I hope, may help them to improve your manuscript.

Major Concerns:
This manuscript describes a method of generating OTM and two imaging methods that enables 3D visualization of PDL fiber: micro-CT imaging and clearing method. Both imaging methods are interesting and important for the researchers working in tooth biology. However, the structure of the manuscript is complicated. I suggest the manuscript is divided into two parts to make them readable. The one is about OTM and micro-CT imaging for submission to Jove. The other is about clearing method, which might be the suitable for Microscopy. Please consider this point. 
Thank you very much for raising this point. We discussed this option in depth, however we think that focusing on the microCT method which was published few times before in detail by one of the authors will reduce the value of this manuscript. The clearing method is new especially for this purpose and therefore we think it is complimentary and of great importance for this method paper. We are indeed working on another manuscript focused on the imaging of the cleared mandible that will be submitted to another journal soon. 

Minor Concerns:
1. The authors need to explain briefly why micro-CT in this protocol can detect and analyse collagen bundles. The submitted method is powerful and useful method for PDL biology. Using this method, the authors have achieved great work. Conventional micro-CT cannot observe and analyse detail morphology of collagen bundles. 
It should be stated whether this protocol can only be used for Xradia that is high power and resolution micro-CT. 
We added information about the imaging technique and required microscopic abilities. Synchrotron as well as any phase enhancement/contrast microCT will also produce such images.
PDL fiber is dense and closely arrange in the observation light and electron microscopy (Beertsen, et al. Periodontal 2000, doi.org/10.1111/j.1600-0757.1997.tb00094.x and Hirashima, et al. Anat sci int, doi: 10.1007/s12565-019-00502-5). In figure 4 of this manuscript, PDL fibers are sparse. The difference between Xradia observation and other microscopy, i.e. light and electron microscopy, need to be described. 
We added relevant information to the introduction line 78.

2. Page 2, Line 71~75: The authors describe OTM model in maxilla and mandible. Please describe why the authors chose a mandible model, and what is the advantage of the mandible model over the maxilla model. 
We added this to the introduction, starting at line 69.

3.Page 2, Line 74 and 80: The Authors use same expression "Here we will describe how to~"S. Could you avoid the same phrase?
The wording has been changed.

4. Page 2, Line 81 and page 5, Line 200: The resolution (pixel size) of 3D scan using micro-CT is mentioned. "Pixel size" is only used for 2D imaging. For 3D imaging, "Voxel size" is used. The authors should mention voxel size.
The terminology has been corrected.

5. Page 2, Line 107: "upper incisors On the tail" --> " upper incisors. On the tail "?
Grammar has been corrected.

6. Page 2 and Figure 1A: The picture is only front view of custom-made procedure platform. Adding the picture of side view, the manuscript is more accessible. 
We added a figure of a side view in Figure 1B.

7. Page 3, Line 108 and 109: "See Figure 1A for an example platform" --> "Figure 1"
Numbering has been corrected.

8. "Dental composite or the composite or flowable composite" are used frequently in the manuscript. Dose these phrases mean dental composite resin? These phrases should be unified with dental composite resin.
We use two different kinds of dental composite resin in the protocol. Flowable composite resin is used to anchor the coil to the incisor during implantation of the device; packable composite resin is used to mount hemi-mandible to the sample stage. We will be more specific in text. Thank you for the suggestion!

9. Judging from figure 2D and figure 4, Amira or Avizo software (FEI) may be used for imaging analysis and figures. The authors fail to provide software information. 
Yes, Avizo is used to analyze the micro-CT scans. We added the software information in the material list. Per journal rule, we cannot include that information in the main text.

10. Page6, Line 245~260: The authors mention that rough surface of alveolar bone indicates bone resorption because the boarders between PDL and alveolar bone is rougher relative to other regions. The sentence about bone resorption in line 252 and 253 is not convincing. Micro-CT imaging cannot detect cells. In order to morphologically define an area of rough bone surface as a bone resorption area, osteoclasts must be present in the same spot. Or same individual mouse must be imaged and compared the same area using micro-CT. The authors should change contents of this paragraph. 
The reviewer is right we changed the description with more accurate word selection.

Reviewer #4:
Manuscript Summary:
Study title: 3D imaging of PDL collagen fibers during orthodontic tooth movement.

This paper describes a step-by-step protocol for generating an orthodontic tooth movement (OTM) of the first mandibular molar and for 3D acquisition and visualization of a tooth-PDL-complex in the mouse model without the need for 2D sectioning. This methodology could be used to study the role of periodontal ligaments (PDL) during OTM, and to visualize associated vasculature in a 3D context.

Major Concerns:
To make useful use of this protocol, I recommend that the following issues should be addressed

1- This protocol describes orthodontic tooth movement of the first mandibular molar in a mouse model. The author states "since the mobility of the mandible and the presence of the tongue add another complexity level. Here we will describe how to overcome these difficulties and generate OTM in the mandible".
* The protocol does not clearly explain how to overcome these difficulties. e.g mandible stabilization or tongue retraction.
Our animal platform provides the necessary as well as the way the ligature is threaded from one side of the tooth to the other, as described in the text (Step 1.1 and step 1.6). We added another picture of a side view of the platform in Figure 1B. 
* What are the advantages of using the mandible vs. maxilla to model the orthodontic tooth movement? 
Thanks you for bringing this up we added this to the introduction, starting at line 69.
2- There are some places in the protocol that need clarification:
* Page 5 Step 1.9: How the coil threads were activated?
“Non-active” meant the coil was not strained. However, we understand the confusion it may cause, and have corrected the wording.
* Not clear how to manage to insert coil threads into the incisor while the orthodontic power chain is in place?
Good point. Power chain needs to be temporarily removed. We have added description to clarify (Step 1.9 and 1.10).
* Page 5 Step 1.5: How often saline was applied to the mouse eyes? Saline is a solution that does not stay in place.
The surface tension will hold the droplet of saline on the eyes. We have also added instructions for replenishing the saline (Step 1.5).
* Page 6 Line 151: "Remove the mandible from.." (missing words or not complete).
Wording has been corrected.
* Page 8 Para2: What are the anatomical landmarks used to measure the mesiodistal space between 1st and 2nd molars and how was the PDL space measured? 
We measured gap size at the Interproximal regions of the crowns. We have added description of this in representative results (line 272)
* It would be informative if this protocol recommends how many mice to include to perform OTM under these experimental conditions.
We have added samples size for the gap size measurements in results (line 272). For other measurements of interest, the exact number of mice needed depends on the specific goal of experiments and the desired statistical power. 
* 19hr scanning is quite a long time. Was chamber humidity maintained throughout the scanning?
Yes. The chamber is air tight. Humidity is maintained throughout detailed information about the microCT method can be found in our previous publications as mentioned in the text (Step 2.1.7).
* The use of samples for additional experiments: After finishing microCT scanning, were the samples retrieved without composite attached. Is there any recommendation for the use of the mandible for different experiments?
We do not recommend using the unfixed sample after a 19h scan, due to decomposition. 

Additional comments:
Ligation is a technique that is used to induce periodontal diseases in a murine model. 
The ligation technique for generating periodontal disease utilizes a thread such as silk that can accumulate bacteria. We are employing this technique in our lab for studies on periodontitis. The metal wire is smooth and is not a surface for bacterial accumulation, we do not see the same bone resorption features as using a silk thread. On that note the other alternative to move murine teeth that is described in the literature is by impacting a piece of rubber in between the teeth which is very traumatic and generates tipping movement. 
During the study period, did the wire ligation cause any periodontal diseases: inflammation, bone destruction, and increased osteoclast activity? Including contralateral shame (the wire inserted between molars) will be informative. This could be easily demonstrated by histology to rule out this possibility. 
This indeed is a great idea and was done previously by other groups, however it is not the scope of this work.

In Figure 4, How could you confirm that the structure seen in PDL space is indeed PDL collagen bundles? Because this also appears in the dental pulp. Using this method, is there a way to differentiate between PDL and blood vessels. Both are soft tissues. 
Collagen fibers do exist in the pulp and that is what seen in our scans. Indeed, not all collagen fibers can be seen using the microCT method – only the principal ones stretched between the tooth and the bone, which are type I. This was discussed in details in our previous publications, as mentioned in the manuscript (References number 18 and 20). In regarding to the blood vessels – this is the reason we present here a second clearing technique with endothelial cells reporter mouse.

This protocol describes mesial OTM within 7 days ~ 0.4mm as demonstrated by the distance between the 1st and 2nd molars. Is there a way to confirm the mesial tooth movement (Vs. tooth tipping)? 
We show that the PDL space is increased along the entire length of the PDL (Figure 4) which provides evidence for translational movement.

Minor Concerns:
Some figures need more attention:
* It would be useful if figure 1 was labeled: plastic platform, table, headrest, mouth retractor, the chain.. etc. (Easy to visualize while reading).
We have added labels to major parts of the mouse bed to Figure 1A. Figure caption has been updated to give more detailed description of the parts. To avoid crowding the figure, we respectfully elected not to label all the parts suggested by the reviewer.
* Figure 1B is not a true magnified image of Figure 1A.
That is true. While it is the same area, it is not from the same stage of the procedure. We will remove the red outline to avoid any confusion.

* While annotated in the figure legend; labeling the components of orthodontic apparatus in Figure 1E or F would be helpful for the readers who are not orthodontists.
Color-coded components shown in Figure 1F are described in detail in the caption. We have also added label for NiTi coil in Figure 2.
* Figure 4C: Did the author see evidence of resorption in both molar roots, which one is shown in the figure.? 
We agree with the reviewer and the wording was changed to better convey what is evidently seen from the images.

* Figure 4: "black arrows point at regions of bone apposition": How did the author identify bone apposition from microCT data? 
See previous answer – we have modified the wording.
* Figure 7: Adjust the red box size to accommodate the whole magnified region shown in Figure 7B 
We believe the size is correct
* Figure 7A: Looking at the figure, it is difficult to identify where the bone is and where the PDL space. A dotted line to outline the regions will be useful. 
The tooth is seen through the bone, thus demarcating this will be impossible.
* What is the difference between Figure 7A and C.
We have clarified that 7A is the image of control hemi-mandible (no OTM), while C is after 7-day OTM. (Legend of Figure 7)


Reviewer #5:
Manuscript Summary:
The manuscript entitled "3D imaging of PDL collagen fibers during orthodontic tooth movement in a mouse model" by Naveh et al 2020. aims to describe a protocol used for the 3D visualization of the periodontal ligament (PDL) of the mandibular molar teeth in a mouse model. To do this, the authors performed an experiment using orthodontic movements (OTM) of the mandibular mola teeth in an animal model using a NiTi coil for a period of 7 days (https://pubmed.ncbi.nlm.nih.gov/32699355/). In addition to the animal model (reporter mice Flk1-Cre; TdTomato), this is indeed one of the few in vivo reported approaches that use the OTM in the mouse mandible. There are previous publications regarding the mouse mandible, a reporter mouse model, and the use of OTM, but approaching the bone cells effect in an organ culture model (https://pubmed.ncbi.nlm.nih.gov/21208081/). It is also relevant the use of a validated reporter mouse model for the detection of the endothelial cover of the vasculature (https://pubmed.ncbi.nlm.nih.gov/21208081/). The authors used two techniques: The first technique is the microCT with phase enhancement analysis of the fresh mouse mandibles under OTM at the molar teeth; the second technique corresponds with the use of fluorescence microscopy of the mandibular samples using (previously to the imaging analysis) a clearing technique with a solvent-based material (Ethyl cinnamate or Eci) which is known clearing technique for biomaterial visualization without the loss of the tissue fluorescence (https://www.uni-due.de/experimental-immunology/eci.php9). This protocol represents a novel technique for PDL imaging in an animal model not entirely prefer for OTM approaches. Despite the novelty of this report, as a written protocol presents some issues that I suggest considering in order to improve its reading, reproducibility and replicability by other researchers.

Major Concerns:
1. At the beginning of the protocol one of its most interesting features is the avoidance of the use of sample sectioning for 3D visualization of both the PDL collagen fibers and the associated vasculature. However, in order to validate this approach, I recommend performing control experiments. It is understandable the premise regarding tissue distortion and loss under histological techniques, but it is important to validate the 3D imaging herein exposed with a proxy evaluation, or perhaps use the FIB/SEM approach to contrast the findings. Unfortunately, it is not possible to validate these results by themselves only. 
The micro-CT methods were published previously and thoroughly discussed and validated with other methods. It is not clear to us what the reviewer is looking for in terms of validating the clearing method other that indeed observing the PDL through the bone. Flk1cre mice were used in other publications and are known reporter mice for endothelial cells. They are used here to show the preservation of the fluorescent proteins through the clearing process not provide an analysis of the blood vessels network. This will be a paper on its own. We will be happy to image and analyze the tooth-PDL-bone complex during orthodontics using FIB/SEM although this method necessitates extensive tissue preparation unless used in a cryo mode, this would be a paper on its own as well.
2. In the first paragraph of the introduction (lines 47-52), please add/consider the role of bone cells such as the osteocytes as trigger of the alveolar bone remodeling during OTM. We added this

3. The authors indicated a pixel size of 0.76 microns in several parts of the manuscript. Since this protocol intends to describe a 3D technique, I recommend clarifying this measurement as voxel instead pixel.
This has been corrected.

4. The protocol initiates with the description of the ethical considerations for this research. However, there is a lack of the description regarding the general health of the mice, including the effect of OTM in vital functions such as feeding (considering the poorly explored mandibular model for OTM), incisor teeth eruption, among others. In addition, it is relevant to adhere to the 3Rs statements and a short description of the age, sex and sample size of the animals would help to understand the impact of this protocol in the animal research protective strategies
We have added some text to clarify the effect of the OTM device on the health of mice and diet (Representative results, line 270 and 276; and in step 1.14). OTM device on one side (assuming it is corrected inserted) does not affect feeding. It does cause some discomfort to the mouse for the first 24-48 h post procedure, which is why we advise daily monitoring for signs of pain or excessive discomfort. Pain medication may be given if outward signs of pain are seen. Incisor eruption is not affected by the device either. However, eruption moves the anchor point of the coil and should be taken into account when deciding the duration of OTM. The effect can be minimized by periodically detaching and re-anchoring the coil at a lower spot on the incisor. We have added this to the text for clarity (Discussion, line 411).
We have also included description of the age, sex and samples size we used in representative results (line 270-272).
We are making these recommendations based on our approved animal protocol. While we agree with the reviewer that the 3Rs of animal research and other ethical guidelines should be adhered to, we do not think it is the scope of this protocol to present those details. It would not be instructional to the readers since these details would vary considerably between studies. 
5. The main sections of the protocol as follows: 1. Orthodontic movement; 2. MicroCT scan for 3D imaging of fresh PDL collagen fibers, using microCT´s with phase enhancement ability, here we used Zeiss Xradia microCT; 3. Clearing method. Considering this order, the subsections of the section number 2 are mislabeled. In addition, there are repeated subsections in the section number 3 with similar (but not equal) information and a mislabeling of the three final subsections. Please review the order of the numbering and the corresponded information.
Mislabeling has been corrected.
6. The reading of the whole steps is difficult without proper orientation of the associated figures. Perhaps the use of an initial indication of the relevant figures at the beginning of each main section would help to catch up the order in advance.
We are following the journal guidelines.
7. In line 119: The use of artificial tear in gel presentation would be advisable to prevent eye damage in the animal during anesthesia state.
Thanks for the advice! We report here of our method and experience. We use saline to wet the eyes of the mouse during procedure. 
8. In line 141: Considering the use of the contralateral side as sham or negative control, the results should be presented using this comparative analysis. 
The mouse without orthodontic tooth movement is our control (figure 4 A-C). Others have investigated the validity of OTM methods both with a coil and a rubber band, these are the current methods for moving murine teeth orthodontically. We are providing information on generating such OTM in the mandibular teeth and the imaging methods. 
9. In line 150: What was the euthanasia method? Please describe the advantages of the used euthanasia method, considering the wide range of options and the interest in maintaining intact the entire mandible.
Euthanasia method is now described in text (Step 2.1.1). Cervical spinal dislocation does not pose any risk for damaging the mandibles.
10. In lines 153-154: What is the rationale behind a 30-minutes post-dissection approach to consider the mandibular sample as fresh? There are some organ cultures studies that may help to discuss this item. 
The 30-minute reference timeframe is a suggestion based on our experience as cited in the text (line 169-170). We don’t think that organ culture is the right comparison here.
11. In line 174: The use of resin composite in the teeth surfaces is advisable for the OTM. However, the radiopacity of the resin composites may add some undesirable noise specially during microCT analysis. To overcome this problem, please consider the use of non-radiopaque dental biomaterials of rapid auto-curing properties and low dimensional changes such as Resin Pattern from GC America in order to stabilize the mandible.
The dental composite does not generate noise artefacts and the x-rays easily go through it. It is very easy to identify it. There is also a great advantage for the bonding material being radiopaque since we can verify the embedding of the tooth and anvil as well as its borders to rule out bonding of adjacent teeth and bone.
12. In line 202: Which microCT guidelines? Please add the reference. 
Reference images required for reconstruction differ based on the type of reconstruction software and micro-CT equipment used. Per journal guideline, we are not advising which commercial software or micro-CT machine to use. We do describe our guideline in the same protocol step 2.2.3.
[bookmark: _GoBack]13. In lines 208-209 and 211-213: There is similar but not equal information. Which one is the correct?
This was a typo. We have deleted the wrong instruction line.
14. In line 214: Fixation vs clearing method? 
We further clarified that the first step is for fixation purposes (step 3.2 and note).
15. In line 225: What happens at 4 Cº?
As noted in text, 4 degrees Celsius is below the freezing point of ECi (step 3.9 note). As a result, the solution would turn solid, which is not desirable for clearing or tissue structural preservation.
16. In line 230: Predictable OTM based on what rationale/contrasting previous results. 
We changed the wording here. We also now present our measurement results in line 272.
17. In lines 240-242: There is a mention of average measurements but there is no a statistical analysis and sample size data to understand the dispersion of these measurements. 
We corrected this. See previous question.
18. In lines 252-260: The terms bone resorption and bone apposition should not be used since the techniques here reported are not validated to determine this cellular response in comparison to others (e.g., histological analysis). Instead, it is advisable to consider the identification of "signs" that suggest a bone remodeling process either resorptive or appositive in nature. 
We changed the wording as recommended.
19. In line 261: Please describe if the used microCT equipment presents a moveable beam ray with a fixed position of the sample or, in contrast, the beam is fixed as the sample moves during scanning.
micro-CTs are built such that the x-ray source and detector are in line and the stage is rotating. We believe it is not necessary to add this.
20. In line 262: Figure 5 should be presented as a good scan versus a bad scan, not only the bad one.
Examples of good scans are found in Figure 4.
21. In line 270: The method of clearing can be used in a non-fixed sample, but in line 214 there is a fixation step. Please clarify which approach is more suitable (Please revew point 14).
Thank you for pointing this out. It is now noted in the protocol that it can also be used on fresh samples (Step 3.2 and note).
22. In lines 273-282: There is not a clear pathway to understand a cutoff point to consider the bone "correctly" cleared. Please clarify the parameters to overcome this relevant decision in a mouse mandible sample. 
We added this to the text in line 321 in representative results.
23. Figure 2C: Please add a graphic of the mandible in position.
Respectfully, we believe this is not necessary. Figure 2C is meant to show to the readers the design of the slanted groove. A mandible in the groove can be seen in Figure 2B. 
24. Figure 3C: What is the cutoff (objectively) point to consider the mouse mandible correctly cleared? Perhaps a transparency analysis with a standardized background (frequently used in dental clinical photography) would help to report this item. 
Please see response for 22.
25. Figures 4: All composite figures should be labeled with the plane coordinates. Also, it should be 3 days instead 3 day (same for 7 day). 
We corrected the labeling, orientation and plane labeling is mentioned in all images and captions (Figure 4).

In general, considering the attached figures, the general concern about the external validity of the obtained results is difficult to determine. The 3D visualization of the PDL and the associated vasculature is very important for dental research. The approach, however, may remain as a subjective evaluation. I recommend making figures with defined planes in the 3D environment that will help to understand how this protocol may add tangible data during a defined intervention. 
The image analysis process can be done in many ways depends on the combined methods and co-localization chosen for a particular experiment. This is not the scope of the paper. All figures include details regarding the captured planes and orientation.

Minor Concerns:
Since the protocol of this in vivo experiment was performed on the mouse mandible, the authors may consider add this to the tittle (…during mandibular orthodontic…). 
Thank you for the suggestion! We added it to our title.
