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December 20, 2019

Dr. Xiaoyan Cao, PhD,
Review Editor
JoVE

Dear Dr. Cao,

[bookmark: _Hlk27431806]We are pleased to submit a revised version of our manuscript ID# JoVE60980, entitled “A xenograft mouse model to assess efficacy of therapeutic agents for human acute leukemia.” for consideration for publication in Journal of Visualized Experiments.

We thank the Editor and Reviewer’s for the valuable comments and suggestions, which have helped us to strengthen the current version of the manuscript.  We have incorporated reviewer’s suggestions, and we hope that the revised version meets with your and the reviewers’ approval for publication. Suggestions have been addressed as follows:
Reviewers' comments:
Reviewer #1:
Manuscript Summary:  The authors provided a detailed protocol of using immunodeficient mice and cell line engraftment as in vivo model for leukemia study. They described how to establish the xenografts and the methods to monitor and evaluate disease progression. They also showed the example that using this model to investigate the efficacy of therapy. The protocol is mainly comprehensive and most key points are covered; I only have a few minor comments:

1. It would be nice if the authors can comment on the number of mice to use, such as how many mice are needed to have sufficient statistic power in general.

Author comment:  Authors thank reviewer for an important suggestion. In the revised version we have stated in the discussion the number of mice typically used in this type of study. Briefly, group size should be carefully determined to minimize the number of animals needed to give statistically significant results. For example, power analysis for a one-way ANOVA shows that animal numbers used in each group will be sensitive enough to detect a minimum effect size of .46 with α = 0.05, β = 0.2, F= 3.20; calculated using G*Power 3.1.9.2. Number should be adjusted for rate of engraftment (some cells may only have 60-80% engraftment rate) and additional 10% to account for intervention unrelated death and illness. 

2. The authors should discuss the number of cells needed for transplantation. Although for their model 10k cells are sufficient, it is common much more cells are needed to establish engraftment, especially for PDXs. 

Author comment: Authors thank reviewers for the comments. We have discussed some considerations to determine optimal cell dose for transplantation. In summary, cell dose for transplant differs depending on the type of cell line. Initial study to determine the correct dose to obtained desired engraftment within a reasonable time has to be determined prior to starting the efficacy experiment. For example, inject 50K, 100K, 200K and 500K luciferase labeled cells to 3 mice each and measure luciferase signal to determine, the engraftment rate, progression pattern, and signal detection. Choose appropriate cell dose based on the findings.
3. It is useful to mention that spine can also be collected when more bone marrow cells are needed, although with spine only mortar and pestle can be used for extracting bone marrow cells. 
Author comment:  We have noted that other bones may also be used in addition to those mentioned.

4. It is practical to take a serial of pictures during BLI, thus the image with the peak signaling can be chosen for analysis. 

Author comment:  Authors thank reviewers for pointing this out. We clarified in the discussion that serial imaging of one sentinel animal would be ideal. Exact timing of the peak signal can be determined by doing serial imaging of one sentinel animal and use the same time interval for all animals for the rest of the experimental duration.

5. It is helpful that the authors provide some references that characterize/compare different mouse strains. 

Author comment:  Authors thank reviewers for their comments. We have added two relevant references to help readers understand the selection of an appropriate strain of mouse for their experiment. 

6. For the Representative Results:
a. Please clarify that whether the data described in Figure 3 and Figure 4 are from the same cohort of mice, or from different experiments?   b. Do the authors have BLI data and flow cytometry data from the same set of mice? Can the authors show how well these data are correlated? It is very useful for the reader to know the similarity or potential difference between these two methods, which can guide the experiment design.

Author comment:  a. Data presented in Figures 3 and 4 were obtained from the same cohort of animals but different individual mice. b. The authors have collected BLI data up to day 22 (post-engraftment) for all animals in the study (Figure 2). However, authors collected flow cytometry data of only a mouse (mouse #4) from each cohort, and kept other animals for other assays. BLI data and flow cytometry data from the same set of mice correlate well. We suggest using both the methods to obtain a reproducible and more powerful data set.


Reviewer # 2: 

As xenograft models of leukemia continue to become more widespread, there are more and more investigators attempting these experiments for the first time. Therefore, complete step by step protocols would certainly be of value to the field. There are several approaches and methods to generating, treating, and monitoring leukemic mice. The current manuscript focuses on using a BLI model of a cell line (U937) derived xenograft, which is a common and useful xenograft approach.

While this protocol is likely to be of interest to the JoVE audience, I feel that there are areas for improvement. The manuscript could benefit significantly from adjusting focus of each of the protocols to what is unique to xenograft modeling specifically. There are many opportunities to offer insights into these points, however the manuscript falls short in this regard.

Specific comments:
1. This model requires a luciferase+ cell line. It would be a nice addition to include the process of creating such a line so that a reader could start from the beginning. Transduction with human trophic envelopes, selection of positive clones (bulk sort or single cell cloning). 
Author comment:  We agree with the comment. However, this is out of scope for this article.
2. The abstract says NOD/SCID mice are used, but NRG mice are used. This should be corrected. NOD/SCID should not be used as a generic term for immune deficient mice.
Author comment: We apologize for the oversight and error is corrected in the revised version of the Manuscript.

3. The summary (and a couple of other places throughout) indicates that the protocol models liquid tumors in immunocompromised mice using cell line xenograft as an example. However, I don't think the methods presented here would be so readily translated to non-AML cell line modeling such as primary patient material. In my opinion, the claims of utility of the protocol should be limited to AML cell lines with BLI.
Author comment: We agree with the reviewer. We have made it clear in summary and in discussion that current manuscript focuses on AML cell line xenografts only. 

4. Protocol 1.1.1 - "depending on the study" -- it would be helpful to describe what type of studies require young mice and when is it acceptable to use 20-week-old mice. Please expand on how to select strain, sex, age, etc.  
Author comment:  Reviewer is thanked for the comment. Mice used in the present studies were between ages of 10-12 weeks. We apologize for the typographical mistake.  Age of the mice is important to consider based on the disease you are trying to model. We have consistently used mice between 6-12 weeks of age which has shown consistent AML cell engraftment. Recent studies indicate that there is a difference in the extent of cancer cell engraftment between male and female xenograft mice and recommended that investigators should use one sex (female or male) for all studies where comparisons will be made across studies. Some other studies have shown that female mice engraft better for hematopoietic studies. Specially for the therapeutic testing, we cannot exclude sex dependent differences in response to treatment. We have elaborated this in the discussion section. 

5. In the note for this point, I would allow for the possibility that some cell lines might engraft better in one 
Sex or the other and latencies could be different. This should be determined beforehand for each model. Maybe this is what is meant by "If there is no gender preference", but I took this to mean that the preference was held by the investigator.

Author comment:  Reviewer’s interpretation is correct that it is investigators’ final decision to wisely select gender based on the literature or simply availability of animals if there is no gender preference.   
Ideally using both genders mixed in the cohorts is beneficial, which would also help to compare the genders. 

6. Protocol 2.1 - Include a typical number of cells transplanted per mouse for a cell line, or at least the specific number of U937 cells used for the example experiment. Is that a typical number for an AML cell line?
Author comment:  We thank Reviewer for the comment. We have included the number of cells transplanted. AML is a heterogeneous disease and AML cell lines behave differently. So each cell line needs different cell numbers to achieve successful engraftment depending on their growth rate and kinetics. Optimizing cell number to transplant (inject) is highly recommended if experimental cell line is not commonly used and/or data is not available in the literature.   

7. Protocol 3.4 - What is the concentration of Luciferin used? 5uL/ gram of what concentration?

Author comment:  The concentration used was 30mg/mL of Luciferin. This information is now added in protocol 3.4.

8. 3.5 - For the U937 model, are mice positioned on their backs or on their fronts? Or Both?

Author comment:  Mice were positioned on ventral (belly) side. This information is now added in protocol 3.5 in new version of manuscript.

9. 3.6 - Why this step? Why not just put the mice back in the home cage for recovery?

Author comment:  These steps were followed to comply with Penn State IACUC protocol and regulations. Steps are further clarified in the article. 

10.  3.7.1 - Ear punching should be done earlier - at the time of leukemia injection or when taking weights for the first time.

Author comment:  Ear punches are permanent, so it would be better to punch their ears once mice are randomized and cohort groups are ready to get the treatment. 

11. No section for drug treatments. How is dauno/ara-c handled, stored, diluted, injected, etc.

Author comment:  Thank you for bringing this up. Information has been added in protocol 3.7.2.

12. 5 -- Different institutes have unique SOPs regarding euthanasia. This could be added to the first   paragraph of the discussion.

Author Comment: Thank you for pointing that out. We have addressed that in the comment section.

13. 6.13 - Leukemic mice with advanced engraftment often do not have any red in the bone marrow cavity. 
        There should be a better way to describe the flushing procedure that accounts for this likely possibility.

Author comment:  It has been added that bones are to be flushed multiple times. Also a note has been added that red in the bone marrow may not be visible with advanced engraftment.

14.  Representative results. (Line 450-3). The fold changes in BLI signal are informative, but not necessarily a linear measure of AML burden. The authors should not claim that BLI fold changes equal AML burden fold changes. Actually, the flow data below this line confirms this is the case in comparing day 22 BLI and bone marrow flow data. For example, the Ara-C alone has ~10 fold less AML burden, not ~48 fold as predicted by BLI. This would be a nice point to carefully explain to the reader. 

Author comment: We agree with reviewer’s comment on use of “Leukemic burden” carefully in the manuscript. Since it was identified using Bioluminescence Imaging (BLI) system, we have replaced “Leukemic burden” either with “BLI signals” or “signals” throughout the manuscript.  

15. Line 453-5. What would constitute significant (meaningful) change in body weight? What should the investigator following your advice be looking for? What abnormal appearance could one expect from chemotherapy? What would indicate overdose? These are the type of insights that make a protocol/methods paper more useful.
Author comment: We have carefully described drug or disease related signs or findings in the result section.

16. The doses used for both daunorubicin and cytarabine are quite low compared to other in vivo studies. It would be helpful to discuss how this particular dose was determined and how applicable it might be for other cell lines or PDX models utilizing primary samples

Author comment: Authors have decided the daunorubicin and cytarabine doses based on literature and the experience in the lab (PMID: 30125602, 26130514, 30540936 and 24244429).

17. Line 489 "normal-looking monocytes and granulocytes". These are mouse cells as opposed to differentiated or normalized human cells. I suggest the authors make this point clear.

Author comment: We thank reviewer for an excellent comment and agree that normal-looking cells would refer to both mouse and human cells (might happen due to differentiation). Wright-Giemsa staining of slides showed granulocytes with a ring-shaped nucleus, which is typical morphology of murine neutrophils, whereas a more horseshoe or “banded” nucleus is expected in human immature granulocytes (PMID: 23423530). Mature human granulocytes have four or more segments, but mouse mature granulocytes would have a more cloverleaf-like pattern. 

18. Line 509-511. CD33 staining is not sufficient to quantify the exact number of blast cells in a patient sample. I suggest avoiding trying to claim the model is applicable to other xenograft applications. It works nicely for cell lines with luciferase, and that is enough.

Author comment: We have discussed this in the discussion section. Briefly, Staining with CD markers for AML (hCD45+, CD13+ and CD33+) is useful in non-luciferase labelled cell line or primary cell line models and sometimes as a secondary method of leukemia burden measurement in luciferase labelled cell line xenograft along with BLI but is not necessary.

19.  Discussion is lacking many references that could and should be made to support statements. "But it is important to know the proper breeding techniques." Some discussion of this point would be helpful.

Author comment: Thank you for comments. We have added several relevant references.  

Reviewer #3: 

Manuscript Summary: 
This is a well written manuscript, which might be very useful to assess efficacy of therapeutic agents for human acute leukemia in a xenograft mouse model

Major Concerns:

1. Figure 1 A In my opinion it is also important to show stability of the detected signal over time, here over 22 days.
Author comment: Thank you for bringing up the question about stability of luciferase activity. In our hands we have seen repeatedly that multiple passaging several time (~15-20 passage) retain the same activity as previous passages in vitro. This is also true in animals; the stability of luciferase can be noticed by progressive increase in BLI signals in control animal group. Since Control group represents the no therapeutic treatment arm, it gives an excellent idea of stability of Luciferase expression in animals (Figures 2A and B). 

2. Is the used cell line a monoclonal cell line? If not, please check out the following paper to see the different circumstances, which have influence on the signal: Bioluminescence imaging of leukemia cell lines in vitro and in mouse xenografts: effects of monoclonal and polyclonal cell populations on intensity and kinetics of photon emission. Christoph S, Schlegel J, Alvarez-Calderon F, Kim YM, Brandao LN, DeRyckere D, Graham DK. J Hematol Oncol. 2013 Jan 23;6:10. doi: 10.1186/1756-8722-6-10. If this a polyclonal cell line, these should be discussed.

Author comment: Thank you for the comment. We have added relevant discussion and reference address the issue.

Minor Concerns: 

1. Figure 1 A shows that the detected signal increases with the number of cells. To make the correlation more clear I would recommend to add a graph.
Author comment: Thank you so much your suggestion to make the manuscript strong. We have added new data that shows the BLI numbers in bar graphs (Figure 1A). 

2. Tumor xenograft model derived from leukemia patients is an animal model in which the leukemia cells or primary cell lines of patients are transplanted directly into immunodeficient mice. This should be also part of the discussion.

Author comment: Since this protocol is focused on cell line derived AML xenograft, we briefly mentioned PDX models and discussed that several steps are different and the details of development of AML PDX models is not completely discussed in this protocol.

The Editor and Reviewers are once again thanked for the thorough review of our manuscript and hope that the revised version will be suitable for publication in the Journal of Visualized Experiments.


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 JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.
Author comment: Manuscript has been thoroughly proofread. 

2. Please revise lines 382-385 to avoid textual overlap with previously published work.
Author comment: Lines 382-385 have been revised.

3. All methods that involve the use of human or vertebrate subjects and/or tissue sampling must include an ethics statement. Please provide an ethics statement at the beginning of the protocol section indicating that the protocol follows the guidelines of your institution.
Author comment: Authors provided an ethical statement at the beginning of each protocol section.

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. You may use the generic term followed by “(Table of Materials)” to draw the readers’ attention to specific commercial names. Examples of commercial sounding language in your manuscript are: BD Horizon, Styrofoam, Eppendorf, Cytoclip, IVIS, etc.
Author comment: Authors have addressed the all concerns/questions regarding the commercial/trade/generic names.

5. Please revise the Protocol text to avoid the use of personal pronouns (e.g., I, you, your, we, our) or colloquial phrases.
Author comment: Authors have replaced all personal pronouns and colloquial phrases.

6. Please use imperative tense throughout the protocol as if directing someone how to do your experiment. Please be as specific as you can with respect to your experiment providing all necessary details.
Author comment: Authors have considered the comment and revised the manuscript accordingly.

7. 2.2: Please provide the composition of cell growth medium. What happens after centrifugation, remove supernatant?
Author comment: We have added clarification ----- “Dump off the supernatant…” in the sentence.

8. 4: When is the blood collection done?
Author comment: We have added a statement that blood collection is to be done once per week (4.1).

9. 5. When are mouse euthanized? 
Author comment: We have added a statement that mice are to be euthanized when mice exhibit signs of being moribund (5.1).

10. 6.3: Please specify the mesh size of the cell strainer used here.
Author comment: 0.45um strainers are to be used, and have been added to 6.3. 

11. Please combine some of the shorter Protocol steps so that individual steps contain 2-3 actions and maximum of 4 sentences per step.
Author comment: Some steps throughout the protocol have been combined for clarity.

12. Please include single line spacing between each numbered step or note in the protocol.
Author comment: Revised manuscript text has been lined with single line spacing.

13. After you have made all the recommended changes to your protocol section (listed above), please highlight in yellow up to 2.75 pages (no less than 1 page) of protocol text (including headers and spacing) to be featured in the video. Bear in mind the goal of the protocol and highlight the critical steps to be filmed. Our scriptwriters will derive the video script directly from the highlighted text.
Author comment: We have highlighted the text to be featured in the video.

14. Please highlight complete sentences (not parts of sentences). Please ensure that the highlighted steps form a cohesive narrative with a logical flow from one highlighted step to the next. The highlighted text must include at least one action that is written in the imperative voice per step. Notes cannot usually be filmed and should be excluded from the highlighting.
[bookmark: _GoBack]Author comment: We have highlighted the text to be featured in the video.

15. Please include all relevant details that are required to perform the step in the highlighting. For example: If step 2.5 is highlighted for filming and the details of how to perform the step are given in steps 2.5.1 and 2.5.2, then the sub-steps where the details are provided must be highlighted.
Author comment: We have highlighted complete protocols to be included in the script.

16. Please do not highlight any steps describing anesthetization and euthanasia.
Author comment: We did not highlight any anesthetization and euthanasia steps.

17. Please upload each Figure individually to your Editorial Manager account as a .png, .tiff, .pdf, .svg, .eps, .psd, or .ai file.
Author comment: We have uploaded figures in .JPG format. 

18. Figure 1B and Figure 5: Please include a scale bar, ideally at the lower right corner, for all microscopic images to provide context to the magnification used. Define the scale in the appropriate figure Legend.
Author comment: Authors have inserted scales into microscopic images.

19. Table of Materials: Please remove any ™/®/© symbols. Please sort the materials alphabetically by material name.
Author comment: All symbols have been removed now.

20. Table S1: Please remove commercial language (BD LSRII).
Author comment: We have removed all commercial names.

21. A minimum of 10 references should be cited in the manuscript. For instance, please include applicable references to previous studies when describing advantages over alternative techniques. Please do not abbreviate journal titles; use full journal name. – will add more references to discussion section
Author comment: A tenth reference has been added in regards to alternative methods for blood collection (4.8).




Sincerely,
[image: FEb%202018%20Desk%20top/JANUARY%20DESK%20TOP%20/ARATI%20OFFICE%20MAC%20DESKTOP%20/SEPt%2018%202017%20desk%20top/OCI%202017%20AUGUST/Signa]



Arati Sharma, Ph.D.
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