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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? 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 your protocol will viewers benefit most from having filmed? 
2.7., 3.7., 3.8., 4.1.-4.3.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.8., I would make sure that the injection is performed correctly.
E. Will the filming need to take place in multiple locations? Y, two adjacent buildings 
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance. Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this experimental procedure is to establish a preclinical brain tumor imaging model using fluorescence molecular tomography, or FMT (Pronounce: F-M-T). (Intro)
B. Required Interview Statements: (Said by you on camera. Don’t forget to smile!) 
1.1. Frank Furnari: This method can help answer key questions in the brain tumor biology, cancer research, and drug discovery fields about tumor aggressiveness, heterogeneity, and treatment responsiveness. 
1.2. Jorge Benitez: The main advantage of this technique is that the orthotopic tumors can be monitored in vivo before, during or after treatment in a non-invasive, substrate-free, and quantitative manner.
C. Optional Interview Statements: (Said by you on camera. Don’t forget to smile!) 
1.3. Ciro Zanca: Another advantage of this technique is that the methodology can be applied to other types of xenograft models implanted within different organs of the animal. 
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
E. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of California San Diego.
Protocol: (read by voice talent at JoVE)
2. Construct-Positive Glioblastoma Cell Sorting
Video editor: I am not sure if I included all of the combined shots here. The authors stated in their email “We only merge some steps during the filming. For example:…”
2.1. Begin by seeding 1 x 106 glioblastoma cells in 5 mL of medium into a 10-cm dish for a 24-hour incubation in a cell culture incubator [1-WIDE-TXT].
2.1.1. Few seconds Talent adding cells to dish, with medium container visible in frame (TEXT: See text for glioblastoma cell culture/medium preparation details)

2.2. The next morning, transduce the cells with lentivirus expressing an appropriate fluorescent protein of interest [1-MED-over the shoulder-TXT] at a multiplicity of infection of 5 and return the cells to the incubator [2-MED].
2.2.1. Few seconds Talent adding virus to dish, with virus container visible in frame (TEXT: See text for lentivirus preparation/transduction details)

2.2.2. Talent placing plate into incubator

2.3. After 24 hours, replace the supernatant with 5 mL of fresh medium [1-CU] and incubate the culture for another 48 hours [2-MED].
2.3.1. Few seconds medium being added to dish, with medium container label visible in frame. Videographer note: Do not use take 1. 
2.3.2. Talent placing plate into incubator. Videographer note: DNS. Use 2.2.2.
2.4. At the end of the incubation, replace the medium with 3-5 mL of trypsin for 10-15 minutes at 37 °C [1-MED-over the shoulder] followed by careful pipetting to fully dissociate the detached cells [2-CU].

2.4.1. Few seconds Talent adding trypsin to cells, with tryspin container visible in frame

2.4.2. Few seconds cells being dissociated

2.5. Collect the cells by centrifugation [1-MED-TXT] and resuspend the pellet in 500 microliters of sorting solution [2-CU].

2.5.1. Tube(s) being placed into centrifuge (TEXT: 5 min, 200 x g, 4 °C)

2.5.2. Shot of pellet if visible, then few seconds pellet being resuspended, with sorting solution container label visible in frame

2.6. Split the cells into the appropriate number of FACS tubes [1-MED] and co-stain the cells with DAPI for dead cell exclusion [2-CU].

2.6.1. Few seconds Talent adding cells to tube(s), with multiple tubes visible in frame

2.6.2. Few seconds DAPI being added to at least one tube, with DAPI container label visible in frame

2.7. Then load the tubes onto the flow cytometer [1-MED] and sort the live cells according to their fluorescent construct expression into a 15-mL conical tube containing fresh sorting solution [2-CU-TXT].

2.7.1. Few seconds Talent loading tube(s) onto cytometer. Author note: 2.7.1 and 2.7.2 were merged. 
2.7.2. Few seconds cells being sorted into tube (TEXT: See text for FACS setup/parameter details)
2.8. After centrifugation, resuspend the construct-positive, DAPI-negative cells in 5 mL of culture medium [1-MED] and seed them onto a new 10-cm dish for their culture at 37 °C for 48-72 hours [2-MED-over the shoulder].

2.8.1. Few seconds Talent adding medium to cells, with medium container visible in frame

2.8.2. Few seconds Talent adding cells to plate. Author note: Step 2.8.1 and 2.8.2. were merged. 
2.9. At the end of the incubation, split the cells for seeding into multiple dishes for subsequent in vivo experiments [1-MED].
2.9.1. Few seconds Talent adding cells to one plate, with other plates and trypsin container visible in frame

3. Near-Infrared Fluorescent Protein (iRFP)-Tagged Glioblastoma Cell Intracranial Injection 
3.1. On the day of the injection, dissociate the fluorescent positive-glioma cells into a single-cell suspension [1-WIDE] and resuspend them at a 0.5 or 1 x 106 cells per 2-5 microliters of PBS per injection per animal concentration in a 1.5-mL microcentrifuge tube on ice [2-MED].
3.1.1. Few seconds Talent dissociating cells

3.1.2. Few seconds Talent resuspending cells, with PBS container visible in frame

3.2. After confirming a lack of response to toe pinch [1-ECU-TXT], apply ointment to the eyes of the immunodeficient, athymic, nude recipient mouse [2-ECU] and load a 5 microliter Hamilton syringe equipped with a blunt tip needle with the cells for the injection [3-CU].

3.2.1. Toe being pinched (TEXT: Anesthesia: ketamine 10 mg/kg + xylazine 1 mg/kg i.p.)
3.2.2. Few seconds ointment being applied

3.2.3. Few seconds syringe being loaded

3.3. Mount the syringe into a probe holder [1-MED] and place the mouse in a small animal stereotactic frame [2-MED].
3.3.1. Few seconds Talent mounting syringe
3.3.2. Few seconds Talent restraining mouse (Videographer: More Talent than mouse in shot)
3.4. Fix the head using the ear bars and the incisor adapter [1-CU] and disinfect the head with 70% ethanol and betadine solution [2-ECU].
3.4.1. Few seconds head being fixed. Videographer note: Can also use 3.3.2.
3.4.2. Few seconds head being disinfected 
3.5. Using a small scalpel, make a middle incision [1-CU] and separate the skin and connective tissues [2-ECU].
3.5.1. Few seconds incision being made

3.5.2. Few seconds tissues being separated

3.6. Using the micromanipulator, place the Hamilton syringe on the bregma point [1-CU] and move the probe holder 1 mm anteroposterior and 2 mm lateral from the bregma point [2-ECU].
3.6.1. Few seconds syringe being placed
3.6.2. Few seconds holder being moved 
3.7. After marking the position with a pencil [1-CU], use a micromotor, hand-held drill to carefully make a hole in the skull [2-MED], applying a slight downward pressure until the blood vessels become visible [3-ECU-TXT].

3.7.1. Shot of position being marked with pencil/marked with pencil

3.7.2. Few seconds Talent drilling skull (Videographer: More Talent than mouse in shot)

3.7.3. Last few seconds skull being drilled/shot of visible blood vessels (TEXT: Do not disrupt arachnoid mater/brain parenchyma)
3.8. Introduce the needle into the burr hole 3 mm below the pial surface [1-CU] and inject the cells at a 1 microliter/minute flow rate [2-CU].
3.8.1. Few seconds needle being introduced into hole
3.8.2. Few seconds cells being injected
3.9. When the full experimental cell volume has been injected, gradually remove the needle at a 1 mm/min [1-CU] ascension rate and clean the injection site with 70% ethanol [2-ECU].
3.9.1. Few seconds needle being retracted
3.9.2. Few seconds site being cleaned
3.10. Then close the skin wound according to standard protocols [1-CU] and monitor the animal on a warming pad until it has fully recovered [2-MED].
3.10.1.  Few seconds wound being closed
3.10.2.  Talent placing mouse onto heating pad (Videographer: More Talent than mouse in shot)
4. Fluorescence Molecular Tomography (FMT) Imaging and Analysis
4.1. To image the injected cells, place the anesthetized recipient animal in the imaging cassette of a fluorescence molecular tomography imager [1-WIDE-TXT] head adaptor first in the prone position with the head in the center of the cassette [2-CU].
4.1.1. Few seconds Talent placing mouse into imager (Videographer: More Talent than mouse in shot) (TEXT: Anesthesia: 3-5% isoflurane). Author note: Step 4.1.1 and 4.2.1 were merged. 
4.1.2. Shot of mouse in position in cassette 
4.2. With the cassette closed, tighten the adjustment knobs to 17 mm [1-CU].
4.2.1. Shot of closed cassette if possible, then few seconds knbos being tightened
4.3. When animal is secure, insert the cassette into the internal docking station [1-MED] and open the imager and analyzer software [2-MED-over the shoulder].

4.3.1. Few seconds Talent inserting cassette into docking station

4.3.2. Few seconds Talent at imager, opening software, with monitor visible in frame

4.4. In the “Experimental tab” window, select the appropriate “Database” and “Study group” and open the “Scan tab” window [1-SCREEN].

4.4.1. *To be provided by Authors: Few seconds Database and Study group being selected, then Scan tab being opened
4.5. Click “Select subject” to select the subject to image and select the laser channel in the “Laser channel” panel [1-SCREEN-TXT].

4.5.1. *To be provided by Authors: Few seconds Select subject being clicked and subject being selected, then few seconds laser channel being selected (TEXT: e.g. 635 nm for FP635-labeled cells; 680 nm for FP720-labeled cells)
4.6. Click “Capture” to acquire an image and click and drag the scan field in the captured image to identify the source locations [1-SCREEN-TXT].
4.6.1. *To be provided by Authors: Capture being clicked/image being acquired, then scan field being dragged to identify source locations (TEXT: Typically, 20-25 sources for ipsilateral side)
4.7. Check the “Add to reconstruction queue” option and click “Scan” in the “Scan tab” window [1-SCREEN].
4.7.1. *To be provided by Authors: Add to reconstruction being checked, then Scan being clicked
4.8. When the scanning is complete, remove the imaging cassette from the docking station [1-MED] and return the animal to its cage with monitoring until full recovery [2-MED-over the shoulder-TXT].

4.8.1. Few seconds Talent removing cassette

4.8.2. Few seconds Talent returning mouse to cage (Videographer: More Talent than mouse in shot) (TEXT: Repeat for each mouse)
4.9. To analyze the images, in the imager and analyzer software, open the “Analysis tab” window [1-MED] and click the “Plus sign” button in the “Dataset selection” panel to load the dataset and subject for analysis [2-SCREEN].
4.9.1. Talent at image, opening Analysis tab 

4.9.2. *To be provided by Authors: Few seconds plus sign being clicked/dataset and subject being loaded

4.10. Then use the ellipsoid icon to select the region of interest and right click the “Threshold” column to adjust the threshold to zero in the “Statistic data” panel [1-SCREEN-TXT].

4.10.1.  *To be provided by Authors: Few seconds ROI being selected, then few seconds threshold being adjusted to zero (TEXT: Total statistic data value = signal from fluorescent-tagged glioblastoma cells implanted in mouse brain)
5. Results: Representative In Vivo FMT Imaging of Glioblastoma Xenografts
5.1. Glioblastoma cells labeled with near-infrared fluorescent proteins as just demonstrated exhibit distinct fluorescent profiles [1-LM] that can be distinguished by fluorescence molecular tomography even up to 5 days after injection [2-LM].

5.1.1. Figure2a,b,d,e,.ai: please consecutively add/indicate top image and graph then bottom image and graph
5.1.2. Figure2c,f.ai: no animation
5.2. Further, the lack of background signal between the constructs facilitates dual in vivo imaging of cancer cell populations of interest [1-LM].

5.2.1. Figure2.g-i.ai: no animation OR some animation that highlights distinct fluorescence between fluorescent constructs
5.3. In this experiment, fluorescent construct-labeled glioblastoma spheres co-transduced with lentivirus encoding shRNA (Pronounce: S-H-R-N-A) targeting death domain-associated protein were injected into recipient, immunodeficient, athymic nude mice as just demonstrated [1-LM].
5.3.1. Figure3_nolabels.ai: no animation
5.4. Reverse transcription quantitative polymerase chain reaction confirmed the efficacy of the shRNA targeting in both cancer cell lines [1-LM] and fluorescence molecular tomography revealed a decrease in fluorescence signal in the mice engrafted with shRNA glioblastoma spheres [2-LM] compared to animals implanted with shControl-transduced cells [3-LM].

5.4.1. Figure3a,c.ai: please indicate Daxx data bars
5.4.2. Figure3b,d.ai: please indicate images in bottom row/Daxx images in both sets of images
5.4.3. Figure3b,d.ai: please indicate images in top row/Luc images in both sets of images
6. Conclusion (said by authors on camera):
6.1. Jianhui Ma: After watching this video, you should have a good understanding of how to generate preclinical data for brain cancer research using a fluorescence molecular tomography system.  

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. 
Figure2a,b,d,e.ai
Figure2c,f.ai

Figure2g-i.ai

Figure3_nolabels.ai

Figure3a,c.ai

Figure3b,d.ai
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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