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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?  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?  Yes screening video is included
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?   Yes
If Yes, how far apart are the locations? 2 to 5 mints walking distance

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:  16
Number of Shots:  35 

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. Balakrishnan Solaimuthu
· 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. Balakrishnan Solaimuthu: Using this sophisticated noninvasive tool we can real-time monitor tumor growth kinetics and metastatic colonization in mice which has a great potential in breast cancer therapeutics and disease management

REQUIRED: What is the main advantage of this technique?
1.2. Balakrishnan Solaimuthu: The main advantage of this technique is non-invasive and real-time monitoring of tumor development and metastatic colonization.

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. Arata Hayashi: Combining luciferase and fluorescence detection is a helpful strategy to advance the preclinical studies of breast cancer progression and disease management. This can be applied for anti-cancer drug studies

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. Anees Khatib: This protocol is not restricted to breast cancer and could be applied to other carcinomas such as lung and pancreatic. Furthermore, because it is non-invasive, it can be applied to measure the efficacy of anticancer drugs and their effects on tumor growth kinetics in real time.

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?



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.

1.5. 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.  
1.5.1. INTERVIEW: Author saying the above. 
1.5.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card
1.6. [bookmark: _GoBack]Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the Hebrew 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. Validating In Vitro Luciferase Activity
2.1. Start by growing the MCF-7 (M-C-F-seven), MDA-MB-468, and MDA-MB-231 GFP+ Luc+ cells separately, in a 15-centimeter plate to 80% confluency [1]. Author: How would you like JoVES’s voice talent to pronounce MDA-MB-468 and MDA-MB-231 GFP+ Luc+? Answer: 468 and 231 GFP and Luciferase positive cells.
2.1.1. WIDE: Establishing shot of talent working with cell lines.

2.2. After harvesting the cells by trypsinization [1], seed an increasing number of cells in each well into a black 96-well plate [2-TXT]. Then, fill all the wells with 100 microliters of DMEM (D-M-E-M) [3] and incubate for 16 to 24 hours in 37 degrees Celsius 5% CO2 incubator. at room temperature [4]. Author: Please mention if a different temperature condition is applicable. 
2.2.1. Talent harvesting the cells.
2.2.2. Talent seeding cells into wells. TEXT: Increasing number of cells: 0.1, 0.5, 1, 2, 3, 4 × 104
2.2.3. Talent adding DMEM to cells.
2.2.4. Plates on the lab bench.

2.3. Prepare luciferin solution in PBS (P-B-S) at a 1.5 milligrams per milliliter concentration [1] and store the solution at minus 20 degrees Celsius [2].
2.3.1. Talent preparing luciferin solution.
2.3.2. Talent placing solution in fridge.

2.4. Post incubation, wash the cells once with PBS gently [1] before adding 100 microliters of luciferin solution into each well [2]. Wait for 2 minutes [3] and then measure the luciferase activity in all the breast cancer cells using bioluminescence [4].
2.4.1. Talent washing the cells.
2.4.2. Talent adding luciferin solution into well.
2.4.3. The wells with luciferin added.
2.4.4. Talent transferring the plates to measure bioluminescence.

3. Injecting Mice with GFP+ Luc+ Cells
3.1. Before injecting the mouse, transfer 5 × 106 MCF7 and MDA-MB-468 cells into 200 microliters of PBS and 2 × 106 MDA-MB-231 GFP+ Luc+ cells into 100 microliters PBS [1].
3.1.1. WIDE: Talent transferring cells in PBS.

3.2. Prepare the anesthetized mouse for the injection by placing a cone over the head in a supine position [1-TXT]. 
3.2.1. Talent placing a cone over the head of the mouse. Anesthesia: 4% isoflurane at 1 L/min, 2−3 min

3.3. Next, wipe the abdominal area of the mouse, above the mammary gland, with ethanol using a cotton swab [1] and lift the 4th mammary gland with forceps [2] before inserting a 27-gauge needle under the fat pad [3-TXT] to slowly inject 100 microliters of the prepared cell suspension [4].
3.3.1. Talent wiping abdomen of mouse.
3.3.2. Talent lifting the 4th mammary gland of mouse.
3.3.3. Talent inserting needle under the fat pad. TEXT: Needle size: 27 G x 3/4 (0.4 x 19 mm)
3.3.4. Talent injecting cell suspension.

3.4. After the injection, take the mouse out of the hood [1] and transfer it to a new cage under observation until it returns to consciousness [2].
3.4.1. Talent taking the mice out of the hood.
3.4.2. Talent transferring mouse to cage.


4. Measuring the Luciferase Levels in GFP+ Luc+ Mice
4.1. Before the bioluminescence detection, restrain the conscious mouse by holding its neck with the left hand [1] and tilting the hand to the left, resulting in the face of the mouse upward with the lower body in a supine position [2].
4.1.1. Talent holding neck of the mouse with the left hand.
4.1.2. Talent tilting left hand.

4.2. Inject 100 microliters of 30 milligrams per milliliter luciferin intraperitoneally into the lower-left abdominal quadrant of the mouse using a 1-milliliter syringe [1-TXT].
4.2.1. Talent injecting luciferin intraperitoneally into the lower-left abdominal quadrant of the mouse. TEXT: Needle size: 27 G x 3/4 (0.4 x 19 mm)

4.3. Keep the mouse for 7 minutes without anesthesia followed by 3 minutes within the anesthesia chamber before measuring the tumor kinetics [1].
4.3.1. Talent transferring mouse to the chamber.

4.4. While the mouse is under incubation, open the software [1] and initialize the imaging system by clicking the Initialize button [2].
4.4.1. Talent at the computer, opening the software.
4.4.2. SCREEN: The imaging system being initialized, and button being clicked.

4.5. Keep the setup in auto exposure with exposure time in the auto at 60 seconds, Binning Medium at F/Stop 1; Excitation filter blocked, and Emission filter open [1]. When Initialization ends, select Imaging Wizard and Bioluminescence and then click Next, Open Filter to select Mouse in the image subject [2]. Author: How would you like JoVES’s voice talent to pronounce F/Stop 1? Answer: Aperture
4.5.1. SCREEN: The settings being entered.
4.5.2. SCREEN: The tabs being selected.

4.6. In the Field View, select stage C at 10 centimeters and Subject Height at 1.50 centimeters [1]. Then, click Image Setup Stage to C [2]. 
4.6.1. SCREEN: The field view being adjusted.
4.6.2. SCREEN: Image set up stage being selected.

4.7. Ensure that the mouse is placed on the stage in the proper supine position [1] before closing the door [2] and clicking the Acquire button. Wait for an image to appear on the screen. Repeat the procedure for the other mouse [3].
4.7.1. The mouse on the stage in a supine position.
4.7.2. Talent closing the door.
4.7.3. SCREEN: Acquire button being clicked. Image on the screen.

4.8. To detect lung metastasis, cover the strong signal of the primary tumor using a thick black cardboard paper [1] and expose only the ventral side of the lungs towards the camera [2]. Capture the image using the same parameters as described earlier [3].
4.8.1. Talent covering the strong signal of the primary tumor.
4.8.2.  The ventral side of the lungs towards the camera.
4.8.3. SCREEN: Image being captured.



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. 2.2, 2, 3, 2.4, 3.3 , 4.1, 4.2

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]Click here to list microscope shots, using the shot numbers from the protocol section of the video script. No need



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: 154. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

5. Results: Detection of Tumor Development and Metastatic Colonization In Real-Time 
5.1. The breast cancer cell lines were infected with a lentivirus vector expressing fluorescent GFP (G-F-P) and subject to FACS-sorting [1]. The GFP-positive cells were sorted two days post-infection, plated and visualized by fluorescence microscope [2].
5.1.1. LAB MEDIA: Figure 1 A. Video Editor: Please emphasize left image
5.1.2. LAB MEDIA: Figure 1 A, B. Video Editor: Please emphasize right image from figure A

5.2. The in vitro luciferase activity was confirmed with a cell number-dependent increase in the luciferase activity levels [1]. In addition, a linear correlation was found between the luciferase activity and the cell number [2].
5.2.1. LAB MEDIA: Figure 1 C. 
5.2.2. LAB MEDIA: Figure 1 D.

5.3. After injecting the breast cancer cell lines, the mice were subjected to bioluminescence reading every two weeks to determine the tumor growth kinetics [1]. The tumor growth kinetics was faster in the MDA-MB-231 cell line [2] than in the less aggressive cell lines MCF-7 and MDA-MB-468 [3].
5.3.1. LAB MEDIA: Figure 2 A, B, C. Video Editor: Please emphasize week 6 images. The color bar should be visible
5.3.2. LAB MEDIA: Figure 2 B, C. Video Editor: Please emphasize extreme right images. The color bar should be visible

5.4. The luminescence activity was quantified for three cell lines [1].
5.4.1. LAB MEDIA: Figure 2 D.

5.5. Six weeks post-injection, the harvested tumors were found to maintain the GFP expression [1]. Also, positive bioluminescence readings were obtained from the lung of the whole mouse in real-time [2].
5.5.1. LAB MEDIA: Figure 3 A. 
5.5.2. LAB MEDIA: Figure 3 B. 

5.6. The lung was harvested to verify positive metastatic colonies, and the metastatic colonies were observed for GFP and bioluminescence [1].
5.6.1. LAB MEDIA: Figure 3 C. 




Conclusion
6. [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.
6.1. Balakrishnan Solaimuthu: It is 's more important to be careful while performing the injection procedures (3.1, 4.2). Improper injection may lead to deviation in the tumor growth rate or absence of tumor.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
6.2. Arata Hayashi: We can examine the lung metastasis in vivo and ex vivo by detecting GFP expression. In addition, we can also study the histopathology of lungs by IHC-based experiments staining.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
6.3. Anees Khatib: This technique can be useful to explore new question, like the effect of drug-efficacy studies.


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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