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Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Enter make and model of microscope.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
If Yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured video files to your project page as soon as possible.

3. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.


To ensure that your script can be filmed in one day, the Protocol section is restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  22
Number of Shots:  51

Introduction
1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

REQUIRED: What is the main advantage of this technique?
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?
1.4. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?
1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.



Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.6. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.  
1.6.1. INTERVIEW: Author saying the above. 
1.6.2. The named demonstrator(s) looks up from the workbench or desk, or microscope and acknowledges the camera.

Ethics Title Card
1.7. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the Ohio University.


Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.

2. Fluorescence Microscopy and Image Acquisition
2.1. To begin with, after 2 to 24 hours of the human tumor cell fixation and staining with DAPI (Da-pee), capture the images using an epifluorescence imaging system and data acquisition software [1]. Place the slide on the stage of an upright epifluorescence microscope in the binocular mode [2]. 
2.1.1. WIDE: Talent at the microscope, operating the microscope.
2.1.2. Talent placing the slide on the stage of the microscope.

2.2. Open the imaging program [1], select the 10X objective, and adjust the stage to define focus [2]. Scan the slide from left to right in a serpentine manner to identify the regions of interest [3]. Select the 40X objective [4] and use the toggle on the microscope to switch from binocular to image capture mode [5].
2.2.1. Talent at the computer, opening the imaging program.
2.2.2. Talent adjusting the 10x objective and stage.
2.2.3. SCREEN: Slide being scanned.
Authors: Please create screen capture videos of the shots labeled SCREEN and upload them to your project page: https://www.jove.com/account/file-uploader?src=19144288
2.2.4. Talent placing 40x objective over the slide.
2.2.5. Talent pressing the toggle on the microscope.

2.3. Click on the Live Quality icon to view and subsequently acquire the images [1]. Use the OC Panel on the Acquisition toolbar to define the exposure parameters for each filter cube or fluorescent channel [2]. Then, use the multichannel acquisition toolbar to acquire a 3-channel image with the defined exposure settings [3].
2.3.1. SCREEN: The Live Quality icon being clicked and images being acquired.
2.3.2. SCREEN: Exposure parameters are being defined using the OC panel.
2.3.3. SCREEN: multichannel acquisition toolbar being selected and a 3-channel image with the defined exposure settings being acquired.

2.4. Alternatively, the multichannel images can be acquired manually by toggling between the filter cubes, setting the exposure time, closing or opening the shutter between image acquisition for each channel, and overlaying each image taken for individual channels [1]. 
2.4.1. SCREEN: Parameters being set, multichannel images being acquired, and images being overlayed.

2.5. Save the image as .nd2 (Dot-N-D-two) file [1]. Save the TIF (T-I-F) files, including the merged channel image and individual channel images [2]. 
2.5.1. SCREEN: Image being saved as .nd2 file.
2.5.2. SCREEN: TIF files, the merged channel image, and individual channel images being saved.

2.6. Use the Object Count feature on the Analysis toolbar to count the number of NHF-ATP-, TMR-HMWFD-, and TMR-LMWFD-positive cells on a saved .nd2 image file [1] and export the data to a spreadsheet through the analysis program [2]. Authors: How would you like JoVE’s voice over talent to pronounce NHF-ATP-, TMR-HMWFD-, and MR-LMWFD?
2.6.1. SCREEN: The Object Count being clicked and the number of NHF-ATP-, TMR-HMWFD-, and TMR-LMWFD-positive cells counted.
2.6.2. SCREEN: Data being exported to a spreadsheet. 
3. Tumor Cell Culture and Xenograft Tumor Development
3.1. Seed the cancer cells in a 225-square centimeter flask containing DMEM supplemented with FBS and antibiotics [1-TXT]. Allow the cells to grow at 37 degrees Celsius [2].
3.1.1. Talent seeding the cells in the flask. TEXT: FBS-10% (v/v), penicillin/streptomycin-1% (v/v)
3.1.2. Talent placing the flask in the incubator.

3.2. Once the 80% confluency is achieved, detach the cells [1] and pellet down the detached cells by centrifugation [2-TXT] and resuspend the cells in ice-cold PBS to achieve the cell density of 5 × 106 cells per 100 microliters of PBS [3].
3.2.1. Confluent flask.
3.2.2. Talent placing the tube in the centrifuge. TEXT: Centrifugation: 600 × g, 4 °C, 4 min
3.2.3. Talent resuspending the cell pellet in PBS.

3.3. Transfer the cell suspension to a 1.5-milliliter microcentrifuge tube [1]. Draw the cells into a 1-milliliter latex-free syringe equipped with a 27-gauge precision glide needle [2]. Clean the injection site on the flank of an immunodeficient mouse with 75% ethanol [3] and wipe excess ethanol with a delicate task wipe [4].
3.3.1. Talent transferring the cell suspension to a 1.5 mL microcentrifuge tube.
3.3.2. Talent pulling the plunger of syringe and cells suspension entering the syringe.
3.3.3. Talent wiping the injection site with 75% ethanol.
3.3.4. Talent wiping excess ethanol.

3.4. For subcutaneous injection, hold the needle at about 10 degrees angle to the skin [1] and insert the needle tip with the bevel facing up underneath the skin, keeping only 1 to 2-millimeter of the needle outside the skin [2]. Dispense the cells from the syringe slowly over approximately 10 seconds [3].
3.4.1. Talent positioning the needle.
3.4.2. Talent inserting the needle underneath the skin.
3.4.3. Talent pushing the plunger slowly, and the cell suspension is entering the skin.

3.5. After injecting the entire volume, hold the needle in place for 3 to 5 seconds and then withdraw the needle [1]. Apply gentle but firm pressure to the injection site for 3 to 5 seconds with fingers to prevent leaking of the injected content [2]. 
3.5.1. Talent withdrawing the needle.
3.5.2. Talent pressing the injection site with fingers.

3.6. Monitor and measure the tumor growth using vernier calipers until the tumors reach a volume of 200 to 500 cubic millimeters [1].
3.6.1. Talent measuring the tumor region with vernier calipers. 
4. HMWFD and NHF-ATP Solution Preparation
4.1. Dissolve 300 microliters of 16 milligrams per milliliter high molecular weight fluorescent dextran in serum-free DMEM [1] and incubate in a water bath tempered at 37 degrees Celsius for 30 minutes [2]. Centrifuge the dextran solution [3-TXT] and transfer the supernatant to a new 1.5-milliliter microcentrifuge tube [4].
4.1.1. Talent dissolving HMWFD in serum-free DMEM.
4.1.2. Talent placing the tube in a water bath.
4.1.3. Talent placing the tube in the centrifuge. TEXT: Centrifugation: 12,000 × g, RT, 5 min
4.1.4. Talent transferring the supernatant in a 1.5 mL microcentrifuge tube.

4.2. Add 40 microliters of 1 millimolar nonhydrolyzable fluorescent ATP analog stock to 160 microliters of serum-free DMEM to make a 0.2 millimolar nonhydrolyzable fluorescent ATP solution [1].
4.2.1. Talent adding NHF-ATP to a tube containing serum-free DMEM. 
5. Cryo-Embedding
5.1. After euthanizing the mouse and isolating the tumor tissue, use a perforated spoon to scoop up the resected tumor tissue [1] and immediately place the tissue into a freezing medium and roll the tissue, ensuring that the tissue remains submerged and the medium bathes all the tissue surfaces [2]. 
5.1.1. Talent scooping the resected tumor tissue.
5.1.2. Talent placing the tissue in a freezing medium and rolling the tissue.

5.2. Carefully place the tissue into the embedding mold containing the freezing medium [1]. Place the corresponding label tag vertically into the freezing medium or mold, ensuring that the written label is visible outside the medium [2].
5.2.1. Talent placing the tissue into the embedding mold.
5.2.2. Talent placing the tag vertically into the freezing medium.

5.3. When the freezing medium turns opaque-white [1], remove the tissue block from the mold [2]. Place the tissue block on dry ice and repeat freezing for each tumor section [3]. Store the tissue blocks at minus 80 degrees Celsius for several months before the cryosectioning procedure [4].
5.3.1. Opaque white freeze medium.
5.3.2. Talent removing the tissue block from the mold.
5.3.3. Talent placing the tissue block on dry ice.
5.3.4. Talent placing the tissue blocks in -80 °C freezer. 
6. Tissue Slide Fixation 
6.1. After making the slides of the tissue blocks, fix the tissue section slides in 95% ethanol at minus 18 degrees Celsius for 5 minutes [1-TXT]. Wash the fixed section with PBS for 5 minutes [2]. 
6.1.1. Talent placing the tissue sections in 95% ethanol. TEXT: Critical step.
6.1.2. Talent washing the fixed section with PBS.

6.2. Add 10 microliters of an aqueous mounting medium with DAPI to the tissue sections [1] and place a glass coverslip over the tissue section [2]. 
6.2.1. Talent adding an aqueous mounting medium with DAPI to the tissue sections.
6.2.2. Talent placing a glass coverslip over the tissue section.

6.3. After 12 to 24 hours of mounting, identify regions of interest of the fixed tumor sections and acquire the images using fluorescence microscopy, as demonstrated previously [1]. 
6.3.1. Talent placing the slide on the microscope stage. 
7. ATP Internalization in Tumor Xenograft
7.1. Prepare the treatment solutions of DMEM or 8 milligrams per milliliters high or low molecular weight fluorescent dextran with or without 100 micromolar nonhydrolyzable fluorescent ATP in DMEM, as demonstrated previously [1].
7.1.1. Talent preparing the treatment solution.

7.2. Use a 1-milliliter syringe to collect 50 microliters of one treatment solution [1]. Inject the solution directly into the xenograft tumor and repeat for four biological replicates of each treatment [2].
7.2.1. Talent pulling the plunger of syringe and test solution entering in the syringe.
7.2.2. Talent injecting the solution directly into the xenograft tumor. 



Protocol Script Questions
Authors: Please use the step and shot numbers from the script above (not step numbers from the manuscript) when answering the questions below. Do not include steps that will be screen-captured and do not list entire sections.

1) Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps (steps are indicated with the 2-digit numbers, like 2.1, 2.2, etc.). 

[bookmark: Text1]Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

2) If a dissection or stereo microscope is required for your protocol, please list all shots that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).

[bookmark: Text3][bookmark: Text2]Click here to list microscope shots, using the shot numbers from the protocol section of the video script.     



Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 047. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

8. Results: Assessment of Nonhydrolyzable Fluorescent ATP Internalization
8.1. This protocol was developed for spatial, temporal, and quantitative analysis of the cellular internalization of nonhydrolyzable ATP [1].
8.1.1. LAB MEDIA: Figure 4, 5, and 6.

8.2. The intracellular internalization of nonhydrolyzable fluorescent ATP was demonstrated by co-localization of nonhydrolyzable fluorescent ATP with high or low molecular weight fluorescent dextran in vitro [1], ex vivo [2], and in vivo [3].
8.2.1. LAB MEDIA: Figure 4 Video editor: Please emphasize the merged image.
8.2.2. LAB MEDIA: Figure 5 Video editor: Please emphasize the merged image.
8.2.3. LAB MEDIA: Figure 6 Video editor: Please emphasize the merged image.


Conclusion
9. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver each statement. 
What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
9.1. Enter author name: (Enter step numbers referred to.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
9.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
9.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.


Thank you for addressing our questions. We will incorporate your answers and suggestions, and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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