[bookmark: _Hlk90282376][bookmark: OLE_LINK13][bookmark: OLE_LINK1][bookmark: OLE_LINK9]Editorial comments:
Editorial Changes
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.

The spelling and grammar issues have been corrected. 

2. Please provide the approval number for the ethical approval obtained for the protocol. Also, please ensure that all the steps highlighted for filming are approved by the animal welfare committee of your institute.
NCI ASP LCBG-041 is our animal study protocol. Animal procedures were approved by the NCI Animal Care and Use Committee. The filming for the procedure been described here is approved by the NCI animal care and use committee.

3. For in-text formatting, corresponding reference numbers should appear as numbered superscripts after the appropriate statement(s) and before the punctuation.
The corrections have been made.

4. The Protocol should contain only action items that direct the reader to do something. Please move the discussion about the protocol to the Discussion.
The discussion part in protocol has been moved to discussion section and only action items are remained.

5. Please provide the volume added for the various reagents, media, chemicals used in the study.
The volume for reagents, media, chemicals have been included.
[bookmark: OLE_LINK14]
6. 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. Any text that cannot be written in the imperative tense may be added as a “Note.” However, notes should be concise and used sparingly.
[bookmark: OLE_LINK20][bookmark: OLE_LINK15]The corrections have been made to the manuscripts for the protocol section.

7. 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.

The corrections have been made to the protocol section.

8. Please revise the text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).
The personal pronouns in the manuscript have been modified.

9. Step 1.1: Please provide the source of the cell lines used here.
[bookmark: _Hlk90305445]The OS cell-lines have been purchased from ATCC. For cell line DLM8 and Hu09-M112 the resource need to confirm with Jing.

10. Step 1.2: How was trypsinization done? What was used for neutralizing? How were the cells counted? Please describe all associated steps.

The missing information has been included.


11. Step 2.2: Please specify the mouse age, sex, strain, weight used in the study?
The missing information has been included.
[bookmark: OLE_LINK17]
12. Step 6.4: How were lung samples collected? Please provide all the specific details for doing this. How was the staining done? Please provide details. Alternatively, please provide a reference demonstrating how this can be done.

The description of how lung been collected has been include to the protocol. The H&E staining was done by Histoserv, Inc.
[bookmark: OLE_LINK18]
13. Please include a single line space between all the steps and ensure that the highlight is 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.
Modification has been made.

14. As we are a methods journal, please also include in the Discussion the following in detail along with citations:
a) Critical steps within the protocol
b) Any limitations of the technique
An extra discussion showed the critical steps and limitation of this technique were included.
[bookmark: OLE_LINK21]
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.


16. Please ensure that the table of materials contains all the essential supplies, reagents, and equipment used in the study.
The table of materials si checked and more supplies are added to the table.




____________________________________
Reviewers' comments:
Reviewer #1:

Manuscript Summary:
The authors provide an easy step-by-step procedure for an alternative model of limb tumour amputation in mice. This amputation model differs from previous established studies (PMID: 26278104, 23988893, 11315100 and 26320182) in that this model describes amputation at the level of the knee rather than at the coxofemoral joint, as described in the previous studies. The authors describe the advantages of this model which include: increased survival of mice after surgery and invasion of the primary tumour into the trunk region. A disadvantage includes the reduction of injection volume into the gastrocnemius muscle (more sheer stress on tumour cells).

Major Concerns:
1) Can the authors include the animal protocol number to lines 82-84?
The animal protocol number has been included to line2 82.

[bookmark: OLE_LINK2]Can the authors comment on how the limb remnant (femur and attached muscle) heals over time? 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]The surgical wound healed in 1 week, but the femur with attached muscle were under the skin which can not be seen. According to those mice healing period, mice can move around smoothly in 1-2 weeks, so I expects the limb remnant heals around 1-2 weeks after the surgery.


Are there complications such as tissue trauma from the movement of the limb remnant? 

There was no complication issue related to the surgery as we observed. But after the amputation, these mice did show slightly imbalance during the movement.

Have there been issues with the limb remnant interfering with the surgical wound? 

As long as the clips applied to the wound after the surgery were tight enough, there was no issue been reported. But less movement during the healing period has the found in the amputated mice. The movement of the mice went back to normal once the wounds were healed. 

Have the authors previously published with this model? If so, can you provide the appropriate references?

No. This is the first time we report this model.

2) Figure 1 is largely negative data with respect to large, fast growing tumours with no spontaneous lung metastases. The amputation model can substantiated by providing positive data showing successful spontaneous lung metastases from the limb amputations using the DML8, Hu09-M112, or HOS-MNNG cells.
We removed the tail-vein model in figure 2, and replace the HOS-MNNG spontaneous lung metastases after amputation as the positive data to support our model in Figure 3. 

3) The DLM8 experimental metastasis (tail-vein tumour injection) data in Figure 2 has no relevance to the current study unless being compared to the DLM8 spontaneous lung metastasis from the proposed alternative amputation data. If no comparison of this data is made, remove the DLM8 experimental metastasis data or replace with DLM8 spontaneous lung metastasis data from the amputation model.

[bookmark: OLE_LINK7]As you suggested, we removed the original tail-vein in Figure 2 and replaced with HOS-MNNG amputation model in Figure 3. (The order of Figures have been changed)

4) In Figure 3, can you list the cell line model being used? Can you provide corresponding whole-mount image or histology of the resulting spontaneous lung metastases from this model?

K7M2 was the cell line we used to generate the set of photos. The cell line was used for the amputation model in Figure 4 was also K7M2 which was corresponding to present the lung metastases in Figure 2. (The order of Figures have been changed) 

5) Figure 4 only shows K7M2 data, whereas the text (lines 236-237) says Figure 4 shows both K7M2 and DML8 data.

We already removed DLM8 for the text. 

6) As this will be a resource for osteosarcoma researchers, can the authors provide a table detailing the length of time for primary tumour growth and the time when lung metastases form for each cell line model used (K7M2, DLM8, Hu09-M112)? Do the authors have such data for the SAOS2 and HOS-MNNG cells? Can a table include the surgical success rate for each cell line tested?
[bookmark: _Hlk90562454][bookmark: OLE_LINK22]A table of specific information about different cell lines induced amputation model has been included. We did not test the SAOS2 in this model. We also removed the SAOS2 in the original cell lines list.

Minor Concerns:
1) In addition to the accompanying video, can the authors provide a rough diagram/drawing with tumour, bones & muscles of the leg with a precise amputation point in Figure 3? A diagram will help orient researchers when repeating this procedure.
[bookmark: OLE_LINK8]
A simple diagram has been included in Figure 2 to show the relative position of bones, muscles and tumor for the amputation. 

2) With respect to lines 268-273, can you provide the reference you are comparing your model to?

A reference using intramuscular injection tumorigenesis model in our lab has been included.
Reviewer #2:
Manuscript Summary:
The authors present a method for improved investigation of lung metastasis in osteosarcoma (OS) mouse models via amputation of an intra-muscular injected primary tumor. As an introduction, the need for additional treatments of OS, especially lung metastases, is discussed, as well as shortcomings of the current research models. A detailed protocol provides description of cell preparation, injection, and amputation, as well as monitoring of both tumor and mice. Images of the amputation procedure are provided. Results are shown from mice injected with K7M2 and DLM8 cells, with H&E images of primary tumor and lung metastases. Further discussion addresses the benefits of this procedure compared with previous methods such as quadriceps IM injection and intra-bone injection, and mentions the potential use of this model system for screening of metastasis-specific drugs.

Major Concerns:
*None

Minor Concerns:
* Please provide a citation for the "original model" using a quadriceps injection that is mentioned in the discussion.

A reference using intramuscular injection tumorigenesis model in our lab has been included.

* Please specify the gender and origin of the mice used in the study.
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]The information has been included to line 97.

* Based on the images, it appears like it might be difficult to cut directly at the knee joint without allowing any tumor cells to remain behind. What is the rate of local recurrence after amputation? If a cut further up the leg is required, can cautery solve any of the excessive bleeding issues that led to reduced survival?

The recurrence rate after amputation was about 5%. The images of the tumor in Figure 2, we intended to let the tumor grew bigger than 200 mm3, which was just for the reader to better see the location of tumor. In the actual amputation, once the tumor size is around 200 mm3, the amputation will be performed, which currently with very low chance of local recurrence. The cautery to solve the bleeding issue is a very good suggestion, we will consider use this method combining cutting more of femur to eliminate the chance of recurrence.
[bookmark: OLE_LINK12]* Can this procedure be applied to other cell types, including other bone cancers but also cancer types which metastasize to the bone and lung i.e. breast or prostate?

We think it is very likely to apply to other kind of cancer. In our hand, breast cancer, mda-mb-231, orthotopic fat pad injection mouse model also represented similar results. The primary tumor got too big and the study need to terminate. But there were only few small spots of lung metastases been found. If the primary tumor can be removed, then theoretically the process of lung metastasis can be prolonged. If the primary cancer removal does not affect the survival, then we think the amputation should be able to apply to other types of metastatic cancer.

* As intra-bone models have largely been used in the past, some support of their statements in the discussion regarding invasion of the IM tumor into the bone would help establish this model as clinically relevant. Please provide evidence that the cells invade bone consistently after IM injection.

With a further look at our study, for the amputation purpose, there were no bone invasion been identified. It only happens in the human OS IM injection model for tumorigenesis, which usually took 2-3 months. So the bone invasion in the discussion has been removed to avoid misunderstanding.

* The osteosarcoma mouse model is not novel - intra-tibial or intra-bone injections have been used in OS models for decades and amputations have been performed as well. However, it has been shown that intra-tibial injections provide direct seeding of lung metastases, and are thus no different from IV injection for metastasis study (Maloney. et al, Clin Orthop Relat Res. 2018 Jul;476(7):1514-1522). The authors mention that no lung metastasis is seen with the IM injection after short periods of time, so this method may be beneficial over intra-bone methods in that regard. Discussion of this aspect of the model would be valuable.
The reference you suggested has been included in the discussion. 

