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2 June 2021

Re: Revisions for JoVE submission JoVE62768 – [EMID:b416054c1feabb36]

Dear Dr. Bajaj,

Thank you for the opportunity to revise and resubmit our manuscript, JoVE62768 “ATP internalization, mediated by macropinocytosis and examined by fluorescence microscopy, in human tumor cells and in tumor-xenografted mice.”  We have addressed all Editorial and Reviewer Comments/Concerns, listed below, and our responses are bolded. We have tracked all corresponding changes, within our resubmitted manuscript. We hope that you find our improved manuscript appropriate for print and video publication in JoVE.

There are two additional points we would like to make. As the first two authors contributed equally to this manuscript, we changed them to co-first authors, as shown in the revised manuscript beneath author names and affiliations.
The future video part of the protocol requires tumor generation and tumor injection, which requires a significant amount of preparation time (they require approximately 40 days). Thus, we need some advanced notice for the video production. This way, we can purchase nude mice, generate tumors, and prepare them for video shooting.

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 have reviewed the manuscript and corrected any spelling/grammar errors.

2. Please provide an email address for each author.
Corinne M. Nielsen	nielsenc@ohio.edu
Yanrong Qian		qiany@ohio.edu
Subhodip Adhicary	sa484315@ohio.edu
Yunsheng Li		li@ohio.edu
Pratik Shriwas		ps774614@ohio.edu
Xuan Wang		xw688111@ohio.edu
Lindsey Bachmann	lb148917@ohio.edu
Xiaozhuo Chen	chenx@ohio.edu

3. Please define all abbreviations during the first-time use.
We have defined all abbreviations during first-time use and tracked those changes.

4. For in-text formatting, corresponding reference numbers should appear as numbered superscripts after the appropriate statement(s) without brackets.
We have reformatted all in-text references as numbered superscripts.

5. JoVE cannot publish manuscripts containing commercial language. 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 and Reagents.
For example: Jena Bioscience, Germany, Invitrogen, CA, USA, Invitrogen, TMRHMWFD, Invitrogen, Kim-wipe, ECLIPSE E600 or NiU, Nikon, Nikon Elements format, Eppendorf, Leica Cryostat CM1950, SuperFrost Plus, Fisher Scientific, etc.
We have removed all commercial language from the manuscript and have included appropriate references to commercial products in the Table of Materials and Reagents (Table 1). Within the table, items that have been added or edited appear in bold type.

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. 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.”
The text now is written in the imperative tense, throughout the manuscript.

7. Please note that your protocol will be used to generate the script for the video and must contain everything that you would like shown in the video. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed? There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol.
We have added many detailed steps to our Protocol (tracked edits in the manuscript), in a manner that allows viewers/readers to replicate our Protocol. We also added “CAUTION” and “NOTE” to several steps, throughout the Protocol. Please note that with the additional steps, we have edited our numbering system with intent to make the Protocol easier to read and follow.

8. Please ensure that individual steps of the protocol should only contain 2-3 actions sentences per step. Please use complete sentences throughout.
We have edited the Protocol accordingly.

9. Please convert centrifuge speeds to centrifugal force (x g) instead of revolutions per minute (rpm).
All centrifuge speeds are now listed as centrifugal force (x g). Please note one instance in which we still report rpm – the speed, at which we gently shake tissue, on an orbital shaker (not a rotor/centrifuge).

10. There is a 10-page limit for the Protocol, but there is a 3-page limit for filmable content. Please highlight 3 pages or less 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.
In its current format, our Protocol is 8.5 pages. We have highlighted portions of the Protocol, totaling fewer than three pages (including headings and spacings), that we recommend for video content and production.

11. Please obtain explicit copyright permission to reuse any figures from a previous publication. Explicit permission can be expressed in the form of a letter from the editor or a link to the editorial policy that allows re-prints. Please upload this information as a .doc or .docx file to your Editorial Manager account. The Figure must be cited appropriately in the Figure Legend, i.e. “This figure has been modified from [citation].”
All images in figures are original, unpublished data, which have not been used in previous publications; thus, no copyright permission is required.

12. As we are a methods journal, please ensure that the Discussion explicitly cover the following in detail in 3-6 paragraphs with citations:
We have added new text to our Discussion to address the recommended discussion points. Below, we list where these points can be found, within the Discussion section of our manuscript.
a) Critical steps within the protocol
Discussed in Paragraph 1
b) Any modifications and troubleshooting of the technique
Discussed in final sentences of Paragraph 1
c) Any limitations of the technique
Discussed in Paragraph 2
d) The significance with respect to existing methods
Discussed in Paragraphs 2 and 3
e) Any future applications of the technique
Discussed in Paragraph 3

____________________________________
Reviewers' comments:
Reviewer #1:
Manuscript Summary:
The manuscript describes a protocol and rationale behind the protocol for visualization of ATP uptake using a fluorescent surrogate in adherent cancer cell lines and xenografts. The steps of the protocol are easy to follow and

Major Concerns:
No major concerns

Minor Concerns:
Please define all the abbreviations (eg, OCT).
We have defined all abbreviations during first-time use and tracked those changes.

In step 2.2, also indicate the volume of cells suspension seed in each well of 24-well plate. The volume determines the time taken for the cells to settle to the bottom of the well and attach.
	We have updated the protocol to state that 300 μL of cell suspension (containing 2.5 x 104 cells) was plated per well, into a 24-well tissue culture plate.

In step 3.2, indicate the volume of cell suspension that was subcutaneously injected in mice.
	The text now states that 100 μL of cell suspension (containing 5 x 106 cells) was subcutaneously injected into mice.

In step 3.2.1, line# 137, check the units of centrifugation. It is better to indicate centrifugation as Relative Centrifugal Force (RCF) or g force as it is more precise than revolutions per minute (rpm).
All centrifuge speeds are now listed as centrifugal force (x g). Please note one instance in which we still report rpm – the speed, at which we gently shake tissue, on an orbital shaker (not a rotor/centrifuge).


Reviewer #2:
Manuscript Summary:
This protocol by Nielsen et al is centered on evaluating ATP internalization in cancer cell lines and xenografts. The senior author, Dr. Xiaozhuo Chen, is the world's foremost expert in the field of macropinocytosis-mediated uptake of ATP. The approaches described in this protocol should allow other cancer researchers to easily enter the field, which is impactful because eATP is much higher in tumors compared to normal tissues. Macropinocytosis of ATP can provide energy for ATP-requiring biochemical reactions, contribute phosphate groups for signaling, and control gene expression. The approaches use microscopic imaging of non-hydrolysable fluorescent ATP, coupled with dextrans as endocytic markers. They have applied their imaging modality to tumor cell lines and to xenograft tumors to study eATP internalization in vitro and in vivo, respectively. They have also provided new modifications and optimizations of the assay conditions. This is a very clearly written protocol and an excellent use of figures that are easy to follow.

Major Concerns:
None

Minor Concerns:
Some of the degree signs in the temperature labels may need to be corrected to be superscript.
We have reviewed the text to ensure that all temperature labels are written as oC.


Reviewer #3:
Manuscript Summary:
In this study Chen and co-workers describe a fluorescence-based method to monitor cellular uptake of extracellular ATP in vitro, ex vivo and in vivo.

Major Concerns:
I don't have major concerns.

Minor Concerns:
It would be helpful if the Authors could show that in the presence of inhibitors of macropinocytosis ATP uptake is blocked.
In our previous studies (references 9,11,12), we have shown that internalization of ATP is blocked, following administration of macropinocytosis inhibitors. We have added the following text to the Introduction: “Moreover, by administering macropinocytosis inhibitors to cells, we showed that eATP internalization was blocked, suggesting that intracellular uptake of eATP uses a macropinocytotic mechanism9,11,12.”

Furthermore, the Authors mention that the method also allowed to monitor intracellular trafficking. In fact, intracellular trafficking was not investigated. Mere pinocytosis is shown.
	We agree that our representative data demonstrate macropinocytosis of eATP, rather than trafficking. We have deleted the term “trafficking” from the Introduction, and we have edited the introductory text to state that our method may be used to visualize the internalization of ATP and to observe the intracellular spatial localization of internalized ATP, both in vitro and in vivo. We believe future iterations of our method could involve real-time visualization of the eATP internalization process, revealing information about macropinocytotic kinetics and trafficking in specific tissues. We have added a brief statement, regarding this potential application of our method, to the Discussion section.

Maybe, in the Protocol section, point 2.1.1 should precede point 2.1.
	While the numbering in the Protocol section has changed, we have edited the ordering of steps so that instructions for washing and preparing coverslips precedes instructions for placing coverslips into wells.


Thank you again for the opportunity to re-submit our manuscript. We look forward to hearing from you.

Sincerely,

Xiaozhuo Chen, PhD
Associate Investigator, Edison Biotechnology Institute
Associate Professor, Microbiology
Heritage College of Osteopathic Medicine, Biomedical Sciences
