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Authors, please fill out the unanswered questions below.  

A. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___N_ 
Can you record movies/images using your own microscope camera? (Y/N)____Y_____ 
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: Revolve Microscope by ECHO Laboratories and step numbers to be recorded through microscope: 2.1-2.4 
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.
B. Does your protocol include software usage? (Y/N) Y 
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.
C. Which steps of from the protocol section below will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (You do not need to include steps that will be screen captured. Please do not list entire sections.) 
#1 (2.1-2.5) Prepare cells for cell injection
#2 (2.6) Cell injection into mouse to create teratoma
#3 (2.7-2.8) Imaging of teratoma with Bioluminescence imaging
#4 (2.10) The use of external beam radiation therapy for eradicating stem-cell teratomas.
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) The planning and application of external beam radiation therapy to eradicate teratomas. We use luciferase-labeled cells to ensure shrinkage of the tumors upon radiation therapy. This occurs in Step 2.10
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.
E. Will the filming need to take place in multiple locations? (Y/N) Y If yes, how far apart are the locations?
Filming will take place in the Grant lab (at the culture hood)
Filming will also take place in Falk at the surgery room  (10 minute walk from the Grant lab)
Filming will take in the basement of the Clark Center (10 minutes from Grant and 15 minutes from the Falk)
Filming will finally take place the RAF facility in the basement. This is 10 minutes from Grant.

1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the significance of your method to the viewer. Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 

A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
Authors: Below are statements we would like you to complete that provide additional information about the significance of your protocol. You may revise the given prompts as necessary to improve the sentence flow.
Please complete the following two statements and indicate the name of the author who will give the statement. If only one author is giving interview statements, the same author may speak both statements. Please restrict the length of each statement to no more than 30 words.
1.1. [Ngyuen]: The overall goal of this procedure is to first generate stem cell-derived teratomas in mice and then selectively target and treat these tumors in vivo using a small animal external beam radiation therapy. 
1.2. [Rhee]: The main advantage of using the external beam radiation therapy is that it provides a targeted therapy for stem cell-associated teratomas, while avoiding off-target adverse effects of systemic delivery of biological or small molecules or genetic manipulation of the pluripotent stem cells. 

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
Authors: The following statements may be spoken by additional authors if desired. These statements must be completed by different authors than those who gave the required statements, and no more than one statement can be spoken by each additional author. Please restrict the length of each statement to no more than 30 words. You may revise the given prompts as necessary to better fit your protocol, but please remember that the total introduction length cannot exceed 150 words. 
1.3. [Graves]: Tumors harboring pluripotent cells are extremely sensitive to radiation. Advances in external beam radiation therapy have now enabled specifically targeting small teratoma while avoiding damage to normal tissue, which makes it ideal for treatments of radiation-sensitive teratomas. 
1.4. [D’addabbo]: This method can not only provide insight into optimal strategies for cell therapies, it can also be applied to other organisms with a potential to be clinically applicable in humans one day.
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)	Comment by June Rhee: All four demonstrators are speaking in A & B. Therefore, no further introduction is necessary. 
Authors: If any individuals will be doing demonstrations on camera but are not assigned a speaking part in the introduction section, please use statement 1.7. to introduce these individuals (for example, the PI introduces a student not speaking on camera). Please use this statement ONLY if the demonstrator has not given an interview statement and limit the statement to no more than 30 words.
*Note to the Authors: Goal and interview statements will be edited to conform to the specified number and length restrictions. I am happy to help if you have any questions.

D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.5. Procedures involving animal subjects have been approved by the Institutional Review Boards and the Administrative Panel on Laboratory Animal Care and Use Committee (IACUC) at Stanford University.



Protocol: (read by voice talent at JoVE)	Comment by Bridget Colvin: Authors: Each section must contain a minimum of 5 steps, so some sections were combined.

Authors: To ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps (marked with two-digit numbers, e.g. 2.1., 2.2.) and/or 60 "shots" (designated by a three-digit number, e.g. 2.1.1, 2.2.2). The scope of the scripted protocol text should include only those aspects of the procedure that require visualization to be well understood.     

2. Pluripotent Stem Cell (PSC) Transplantation, Bioluminescence Imaging (BLI), and Teratoma Irradiation
2.1. To induce teratoma formation in immunodeficient animals, add 1 mL of recombinant cell-dissociation enzyme mix per well of a 6-well plate [1-WIDE-TXT] containing human induced pluripotent stem cells transduced with a double-fusion reporter gene for a 5-minute incubation at room temperature [2-MED].
2.1.1. Talent adding mix to well(s), with mix container visible in frame (TEXT: See text for all medium/reagent preparation details)
2.1.2. Talent setting timer, with plate visible in frame
2.2. Next, disperse the cells by pipetting [1-CU] and stop the enzymatic reaction with an equal volume of culture medium to each well [2-MED-over the shoulder].
2.2.1. Well being pipetted
2.2.2. Talent adding medium to well, with medium container visible in frame 
2.3. Pool the single cell suspension in each well into a 15-mL conical tube for counting and centrifugation [1-MED-TXT] and resuspend the pellet in 30 microliters of matrix on ice [2-CU].
2.3.1. Talent adding cells to tube, with hemocytometer and centrifuge visible in frame as possible (TEXT: 4 min, 250 x g, Authors: at what temp? room temperature)
2.3.2. Shot of pellet if visible, then matrix being added to cells, with matrix container label visible in frame
2.4. If utilizing double-fusion reporter-gene-transfected cells, the double-positive FACS cells should also be suspended in 30 microliters of matrix [1-MED-TXT].
2.4.1. Talent adding matrix to tube, with matrix container visible in frame (TEXT: See text for iPSC FACS details)
2.5. Load each cell population into a 1-mL syringe equipped with a 28.5-gauge needle [1-CU] and confirm a lack of response to toe pinch in the anesthetized 8-10-week-old athymic nude recipient mice [2-ECU].
2.5.1. One syringe being loaded, with corresponding cell container label visible in frame
2.5.2. Toe being pinched (TEXT: Anesthesia: 2% isoflurane)
2.6. Then subcutaneously inject one cell matrix mixture into the dorsal flank of each recipient animal [1-CU-TXT].
2.6.1. Mouse being injected (TEXT: Inject 5 x 103 - 5 x 106 cells/mouse)
2.7. At the appropriate experimental time point after inoculation, injection 375 mg/kg of D-Luciferin i.p. into each recipient animal [1-WIDE].
2.7.1. Talent injecting mouse
2.8. After 10 minutes, image the bioluminescence signal in each anesthetized, reporter probe-injected animal for 30 minutes [1-MED], using 1-minute acquisition windows at 5-minute intervals according to standard bioluminescence imaging protocols [2-LM].
2.8.1. Talent placing mouse onto imager (Videographer: More Talent than mouse in shot)
2.8.2. Authors: please upload BLI images from Figure 2A through the submission link together in a new .ai or .psd file without the A label: no animation 	Comment by June Rhee: We have uploaded the images
2.9. [bookmark: _GoBack]For teratoma irradiation, at the appropriate experimental time point, first place an anesthetized recipient animal onto the bed of an image-guided pre-clinical irradiator [1-MED] and acquire a set of 400 projection micro-computed tomography images over 360° using a 40-peak kilovoltage, 2-milliamp X-ray beam, and reconstruct the images into volumetric images with an isotropic pixel size of 0.2 mm [2-SCREEN].
2.9.1. Talent loading mouse onto bed (Videographer: More Talent than mouse in shot)
2.9.2. *To be provided by Authors: At least one micro-CT image being acquired, then images be reconstructed into a volumetric image	Comment by June Rhee: We will have these images ready for filiming
2.10. Then use the micro-CT images and the RT_Image software package to plan a radiation treatment [1-MED-over the shoulder-TXT] and perform the treatment for three consecutive days to deliver a total of 18 Gy to the target tumor [2-MED].
2.10.1.  Talent at computer, planning treatment, with monitor visible in frame (TEXT: http://rtimage.sourceforge.net/)
2.10.2.  Talent initiating treatment

OPTIONAL: Author Protocol Interviews: In this section, please submit a brief statement stressing the required technique for the single most critical step of the procedure. This will be an interview style shot, interjected into the appropriate point of the protocol section of the video. If there is no single critical step, then there is no need to fill this out. If there are two critical steps, please fill out two statements, but this is the maximum. Each statement, should be 40 words or less. Please specify who will speak these parts and which step(s) in the protocol the statement pertains to. Use the step numbers given above.
[Graves] Step 2.9: It is critical to acquire and reconstruct volumetric images of teratoma. These images will help to plan our radiation treatments and thereby specifically deliver radiation therapies to teratomas only, while minimizing any off-target effects/radiation onto surrounding tissues. 

3. Results: Representative Successful Tumor Induction and Treatment 	Comment by Bridget Colvin: Authors: The Results section is restricted to ~200 words of narrative. If you would like to highlight other data, please revise this section accordingly, keeping in mind the word count restriction. Please note that we cannot include narrative without an accompanying visual.

3.1. The injected mice typically demonstrate teratoma growth formation 4-8 weeks after tumor cell injection as confirmed by bioluminescence imaging [1-LM].

3.1.1. Figure 2A: Video Editor: please emphasize images from days 35 and 56

3.2. When irradiated with a cumulative dose of 18 greys one month after cell delivery [1-LM], the tumors will shrink dramatically, resulting in a significant concordant decrease in luciferase signal [2-LM].

3.2.1. Authors: please upload the graph from Figure 2C through the submission link as its own .ai or .psd file without the C label or asterisks: Video Editor: please emphasize white data bars from day 10 to day 80 and/or add asterisks as in original Figure 2C	Comment by June Rhee: uploaded
3.2.2. Authors: please upload the graph from Figure 2B through the submission link as its own .ai or .psd file without the B label or asterisks: Video Editor: please emphasize white data line from day 20 to day 80 and/or add asterisks as in original Figure 2B	Comment by June Rhee: uploaded

3.3. Importantly, normal tissue biopsies harvest 5 mm from the irradiated site do not appear to sustain any significant damage [1-LM].

3.3.1. Authors: please upload the images from Figure 3 through the submission link together in a new .ai or .psd file without the A-D labels: Video Editor: please subsequently add/emphasize tissue image columns	Comment by June Rhee: uploaded

RESULTS INSTRUCTIONS FOR AUTHORS:
Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures. Our editors will ensure that the results are written in our format.  

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments. For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing. If this is an imaging prep, then this part is where you will show examples of your imaging experiments. 

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described. The results section is limited to 200 words total. If your results section contains more than 3-4 figures, please choose the most important figures to illustrate your results. Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image. Each image or movie file supplied for the video results section should be referenced by its specific file name.

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5. Evaluation of Morpholino Injection and Knockdown
5.1  Representative results of both morpholino injection and mRNA injection are shown here. The  
    uninjected control at 48 hours post fertilization looks normal, as expected 
     45678_Figure1.tif (Replace 45678 with your Jove video number)

5.2  However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms
           containing the first of two EGF-like repeats, exhibit brain edema.
	     45678_Figure2.tif	

5.3  Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 
    the heads of the uninjected controls look normal 
    45678_ Figure3.tif

5.4  Conversely, some of the embryos injected with the mRNA exhibit cyclopia   
           45678_ Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:
http://www.jove.com/video/1597/results-example-mably?status=a3603k

4. Conclusion (said by authors on camera):
Authors: Below are statements we would like you to complete that summarize and conclude the video. Please choose the statement(s) you wish to conclude the video and indicate the name of the author who will give the statement. Please restrict the length of each statement to no more than 40 words. You may revise the given prompts as necessary to better fit your protocol.

4.1. [Rhee]: After watching this video, you should have a good understanding of how to create stem-cell derived teratomas in vivo and to effectively and safely treat them with external beam radiation. 
4.2. [Nguyen]: This simple approach requires the acquisition of high resolution CT images of a subject, after which a series of radiation beam therapies could be prescribed to irradiate a target tumors while avoiding adjacent tissue. EBRT has been shown to be clinically safe and feasible and its use may be extended to patients in the future.
4.3. [D’addabbo]: Don't forget that working with radiation can be extremely hazardous and precautions such as using the appropriate shields should always be taken while performing this procedure.   
*Note to the Authors: Interview statements will be edited to conform to the length restrictions. I am happy to help if you have any questions.
  

Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 
3.1.2. Figure2.tif - dual color imaging of tumor angiogenesis at 100X

Formats: For static images, we prefer .tiff, .eps, Illustrator, PowerPoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi. The higher resolution, the better. Likewise, any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files. 

Insert the filenames of all the media to be included into the video here.

General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.  

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples. 

All tubes/flasks should be pre-labeled neatly before we arrive. 

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions in the email accompanying the finalized script.
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