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[Information in advance]
Thank you for the helpful comments and suggestions. New References & Figures is added based on Editor & Reviewer’s advice. The order of References & Figures is rearranged. Our actions in response to Editor & Reviewers comments are described below.

Editorial comments:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues.

[Authors’ response]
Thank you for the comments. We’ve reedited the English proofreading through Editage service. Please see the attached file of Certificate_of_editing.

2. Please revise the following lines to avoid previously published work: 28-29, 31-33, 114-115, 160-161.

[bookmark: _GoBack][Authors’ response]
We rewrote these sentences you mentioned, please see line 29-34, 132-133, 189-190 of manuscript. 

[bookmark: _Hlk71472371]3. Please revise the text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).

[Authors’ response]
Thank you for the reminder. All the personal pronouns are now revised.

4. 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: Autograph AG-X, TRAPEZIUM X Software, LIVE/DEAD Viability/Cytotoxicity Kit, Thermo Fisher Scientific, Fluoview FV10i, Olympus, etc.

[Authors’ response]
Thank you for the reminder. All the commercial languages are now removed.

5. Please revise the Introduction to include all of the following:
a) A clear statement of the overall goal of this method
b) The rationale behind the development and/or use of this technique
c) The advantages over alternative techniques with applicable references to previous studies
d) A description of the context of the technique in the wider body of literature
e) Information to help readers to determine whether the method is appropriate for their application

[Authors’ response]
[bookmark: _Hlk72362215]The Introduction section is now revised. For the requirement a) & e), please see line 57-60. For the requirement b), please see line 49-50. For the requirement c), please see line 50-55. For the requirement d), please see line 44-48.

[bookmark: _Hlk71480333]6. Line 69-71: Please mention how proper anesthetization is confirmed.

[Authors’ response]
We added the contents in Protocol 1.1.2 section, please see line 75-78.

7. Line 75-78: Please add more details to your protocol steps. 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.
8. Line 76: Please include the dimensions of the resin.

[Authors’ response]
Thank you for the crucial reminder. We’ve substantially revised the whole paragraph of 1.2.1. We also added a new figure of Figure 1 in order to interpretate the “frame” more clearly, please see the new attached file of Figure 1 & line 82-85.

9. Line 80-81: Please mention how is the calibration performed.

[Authors’ response]
We added sentences in the Protocol 1.2.2 section, please see line 87-89.

10. Line 86-98: The Protocol should be made up almost entirely of discrete steps without large paragraphs of text between sections. Please simplify the Protocol so that individual steps contain only 2-3 actions per step and a maximum of 4 sentences per step.

[Authors’ response]
Thanks for the crucial judgement. We have rewritten this section completely, please see line 96-117.

11. 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

[Authors’ response]
We revised and added some contents to meet the requirements. For the requirement a), please see line 174-178. For the requirement b), please see line 178-184. For the requirement c), please see line 203-211. For the requirement d), please see line 169-174. For the requirement e), please see line 198-201.

12. Please consider adding more references to the manuscript. The minimum number of references required is 10.

[Authors’ response]
[bookmark: _Hlk71641115]Thank you for the reminder. We now added references to meet the requirements, please see the References section (line 221-255).

13. Figure 1: Please include scale bars in all the figures in the panel. Define the scale bars in the Figure or the Figure Legends. Consider providing the details of magnification in the Figure Legends.

[Authors’ response]
Thank you for the reminder. Scale bar in Figure and legends are now added, please see the attached file of Figure 3 & sentences in line 160.

[bookmark: OLE_LINK5]14. Please ensure that the Table of Materials includes all 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.

[Authors’ response]
We added some information in Table of Materials.

Reviewers' comments:
Reviewer #1:
Manuscript Summary:
This protocol establishes a method for creating a femoral condylar defect on a rat knee.

Major Concerns:
This protocol is very specific to the exact equipment used, particularly the Autograph AG-X and TRAPEZIUM X Software. There is value in having a very specific protocol so that the experiment could be reproduced exactly. However if the authors indicate the reason for some of the steps of the protocol, it would be helpful so that others could adapt it to their specific equipment. Otherwise, this protocol is too specific and will limit the audience.

[Authors’ response]
Thank you for your helpful comments. Theoretically, any controllable loading instrument with a flat facet of load cell could reproduce our protocol. However, the accuracy may diversed from each manufacturer brand. Therefore, we added reasons for some specific steps to make sure the experiment could be reproduced in other instruments. Please see the modification in Protocol section line 91-92, 99-100, 106-108, and 112-113.

Minor Concerns:
[bookmark: _Hlk71147599]1.2.1. Why do you use isoflurane and the cocktail of injected anesthetics? Why the cocktail instead of one? or just isoflurane?

[bookmark: OLE_LINK1][bookmark: OLE_LINK2][Authors’ response]
There reason we did not apply inhalation anesthesia for the whole period of loading operation is that we have already confirmed some death cases in experimental rats when they exposed in atomized isoflurane longer than 20 min. Although we did not specify the reason, we decided not to use long time inhalation anesthesia alone for any types of traumatic operation. The cocktail was recommended by the Kyoto University Regulations for the Animal Experiment Committee, which is based on the published article by Kawai S. et al1. It was said the Antagonism of mixture could prevent animals from anesthesia excess state. We enclosed this reference to the main text as well. 
[bookmark: OLE_LINK4]---------------------------------------------------------------------------------------------------------------------
1. Kawai et al., Exp. Anim., 481-487, 2011

1.2.1 "face down" is strange wording for a rat as even when they are on their belly their face is up. Rephase to indicate laying on their back or belly.

[Authors’ response]
[bookmark: OLE_LINK3]Thanks for the reminder. We revised the sentence in line 82.

1.2.1. This step of the protocol is unclear. Perhaps with a video it is more clear but it seems like it is some type of frame which fixes the knee and holds the ankle. Unclear what the notch is, why 140 deg? What is the important function of this step: hold the knee in some sort of cup, flex the knee, "fix the ankle" - is this also in a cup? Fine to keep it very specific to your set up but make sure we know what is happening so that people could adapt to their own set-up.

[Authors’ response]
Thank you for the crucial reminder. We’ve substantially revised the whole paragraph of 1.2.1. We also added a new figure of Figure 1 in order to interpretate the “frame” more clearly, please see the new attached file of Figure 1 & line 82-85.

1.3.1 This is extremely detailed for the specific TRAPEXZIUM software. Drawing a load profile, or indicating in a graph what the load profile is would be much easier to adapt to a different machine.

[Authors’ response]
We inserted a line chart of load profile in the section, please see the new Figure 2.

1.3.1 The 20N load protocol is for 12 week old rats. It would be helpful to put the weight of the rats so that size could be somewhat controlled.

[Authors’ response]
The average weight of Wistar rats at 12-week-old was 256.8g. We added this information in the Protocol section (line 72).

It is unclear if Figure 1 will be part of the video. If so, put scale bar (they look different scales) and use control images at the same time points.

[Authors’ response]
Sorry for the equivocal description. The images of Figure 1 was taken in three separate samples of control, 1h after loading and 12 h after loading. The control image was taken at 1 hour after 12min preload. Tiny differences of scales may due to the different depth of fluorescent microscope scanned images. We added the scale bar on the Figure 3, please see attached file of Figure 3.

Line 170: Discussion: "the lesion part of the articular cartilage in the current protocol did not play the main role of loading during walking" What does this mean?

[Authors’ response]
As a published research1 demonstrated (see the figure below), in human, the posterior part of lateral femur cartilage contact with its counterpart during only a small portion of gait stance phase of gait. It was also reported that cartilage is heterogeneous, there is an enormous variation in the stiffness of cartilage in different location. we added some more information in the limitation section, please see line 205-207.

[image: ]Refrence figure: Cartilage contact area for posterior femur regions throughout the stance phase of gait. There were a little portion during the end of stance phase (red circle), posterior lateral femur have contact with its counterpart. (quoted from Zevenbergen L, et al, PLoS One, 20181, the original data of Figure 1A [left panel] and Figure 2A [right panel])

---------------------------------------------------------------------------------------------------------------------
1. Zevenbergen L, et al. Cartilage defect location and stiffness predispose the tibiofemoral joint to aberrant loading conditions during stance phase of gait. PloS ONE. 2018;13(10):e0205842

Line 173: "progression of cartilage degeneration" Mouse studies have shown that one day of loading creates a lesion that does not progress, continued loading for a week will serve to progress the lesion. Did you check this? Should you mention this?

[Authors’ response]
I thought you’re mentioning the studies by Poulet B (Reference #2), which found multiple session of loading could induce the worsen of cartilage lesion severity. However, it reported a cruciate ligament lesion and osteophytes formation for nearly all multiple sessions samples but not in one day loading samples. We considered the osteophytes could unbalance the homeostasis of bone metabolism, and more importantly, anterior cruciate injury could be the direct factors of PTOA. Therefore, we thought the recipe used in previous research was a little confused and maybe overdose. We added this information in the Discussion section, please see. Line 171-172.

Reviewer #2:
Manuscript Summary:
The manuscript by Xiang Ji et al. reports a non-invasive method of cyclic loading induced intra-articular lesion model on rat knee. In this study, the authors tried to develop a non-surgical posttraumatic osteoarthritis (PTOA) model by in vivo cyclic compressive loading to avoid surgery-induced intra-articular inflammation. This is an interesting approach to the development of joint injury. However, the authors' statement in the Abstract that this is a novel PTOA rat model is not supported by the experimental results.

Major Concerns:
Although cellular analysis showed chondrocyte death after the cyclic loading, the histologic changes are limited to focalized loss of safranin-O staining with little or no osteoarthritic structural alterations. It would be appropriate to describe the presented histologic changes as focal cartilage degeneration or dysfunction rather than PTOA because previous studies have demonstrated that loss of proteoglycans in cartilage could be fully reversible.
The authors' statement in the Abstract "we describe the experimental protocol of this novel PTOA rat model" should be modified carefully to reflect the experimental results.

[Authors’ response]
Thank you for the crucial reminder. The Abstract portion is now revised, please see line 28-41.

Minor Concerns:
The nature of "intra-articular lesion" in the title should be specified.
[Authors’ response]
Thank you for the reminder. The title of this paper is now revised.


We would like to thank the editor & reviewers for the helpful comments and hope that the revised manuscript is acceptable for publication in JoVE.

Sincerely
Akira Ito, PT, PhD
Human Health Sciences, 	
Graduate School of Medicine, 
Kyoto University 
53 Kawahara-cho, Shogoin, Sakyo-ku
Kyoto 606-8507, Japan, 
E-mail: ito.akira.4m@kyoto-u.ac.jp 
phone: +81-75-751-3964, fax: +81-75-751-3964
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