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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? N
C. Which steps of from the protocol section below will viewers benefit most from having filmed? 
Steps 2 to 5 are the most beneficial to the viewers because these steps are concise evaluation methods for drug-like properties.  

D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
It was the most difficult to set the evaluation criteria for the drug-like properties in the screening step (step 2-5). In order to solve this problem, we obtained the biological characteristics data for various derivatives and established evaluation criteria.
E. Will the filming need to take place in multiple locations? Y, different buildings walking distance apart
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!)  

1.1. Jae Yong Choi: This method can help answer key questions in the preparation of the 68-Gallium-labeled RGD peptide and the method for the biological evaluation of its analogues. 
Jae Yong Choi: The main advantage of this technique is that it is a simple systemic protocol for the development of a new radio-metal-labelled peptide.
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.2. Jae Yong Choi: Demonstrating the procedure will be Ki-Hye Jung, a post doc from our institute.  
1.2.1. Interview style: Author saying the above 

1.2.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.3. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the Korea Institute of Radiological and Medical Sciences Animal Studies Committee.
Protocol: (read by voice talent at JoVE)
2. Arginine Glycine Aspartate (RGD)-Peptide Radiolabeling
2.1. Begin by using 0.05 M hydrochloric acid to elute radiolabeled-gallium trichloride from a radiolabeled gallium-germanium generator [1-WIDE].

2.1.1. Talent eluting gallium trichloride
2.2. Purge the compound in a 5-milliliter reaction vial with nitrogen gas at 80 degrees Celsius [1-CU] followed by the addition of 100 micrograms of arginine glycine aspartate, or RGD (R-G-D), peptide in 1-molar sodium acetate to the dried compound [2-MED].
2.2.1. Compound being purged in vial

2.2.2. Talent adding peptide solution to vial

2.3. Heat the reaction mixture at 80 degrees Celsius for 5 minutes [1-CU] before allowing the mixture to cool to room temperature [2-MED].
2.3.1. Shot of vial being heated

2.3.2. Talent placing vial onto to bench/to cool 

2.4. To purify the crude product with high-performance liquid chromatography, add the solution to a C-18 column [1-CU-TXT] and pass the solution through a C18 reverse-phase cartridge [2-CU].
2.4.1. Solution being added to column (TEXT: See text for HPLC parameter details)

2.4.2. Solution being added to cartridge

2.5. Wash the cartridge with 2 milliliters of saline [1-CU] and elute the radiolabeled-peptide with 0.7 mL of 95% ethanol [2-MED] followed by removal of the solvent at 80 degrees Celsius under nitrogen gas for 20 minutes [3-CU].
2.5.1. Saline being added to cartridge 
2.5.2. Talent adding ethanol to peptide

2.5.3. Solvent being purged by nitrogen gas

2.6. Reconstitute the purified peptide in PBS [1-MED] and filter the radiolabeled product through a sterile 0.22-micron sterile strainer [2-CU].

2.6.1. Talent adding PBS to vial, with PBS container visible in frame

2.6.2. Solution being filtered

2.7. Formulate the peptide in 1 milliliter of sterile saline solution [1-MED] and spot 1 microliter of peptide solution onto an instant thin layer chromatography plate [2-CU].

2.7.1. Talent adding saline to peptide

2.7.2. Sample being added to plate
2.8. Then develop the plate in a chamber containing aqueous 0.1-molar citric acid [1-MED-over the shoulder] until 9 centimeters away from the spot to determine the radiochemical yield [2-CU-TXT].
2.8.1. Talent placing plate into chamber

2.8.2. Shot of eluent 9 cm away from peptide spot (TEXT: 68Ga3+ moves w/ solvent front/Labeled compound remains at origin)
3. In Vitro Cellular Uptake and Serum Stability
3.1. To assess the in vivo cellular uptake of the peptide, treat 1 x 106 human glioblastoma cells/well in 6-well plates with 111 kilobecquerel of radiolabeled-RGD-peptide/well [1-WIDE-TXT] at 37 degrees Celsius for 30, 60, 90, or 120 minutes in triplicate [2-MED]. 
3.1.1. Talent adding peptide to well(s) (TEXT: See text for human glioblastoma cell culture preparation details)
3.1.2. Talent adding plate(s) to incubator
3.2. At the end of the incubation, wash the wells two times with 2 milliliters of PBS per wash [1-CU] and harvest the cells with 0.25% trypsin and 0.02% EDTA in PBS at 37 degrees Celsius for 3-5 minutes [2-MED].

3.2.1. Well being washed, with PBS container label visible in frame

3.2.2. Talent adding trypsin-EDTA to well(s), with trypsin-EDTA container visible in frame

3.3. Then transfer the cells from each well into 15-milliliter conical tubes [1-CU] to measure the radiolabeled-peptide uptake on a gamma-counter [2-MED-TXT].

3.3.1. Cells being added to tube, with “30 min treatment” label (or similar) visible in frame

3.3.2. Talent adding tube to counter/measuring tube with counter (TEXT: % uptake = counts in cells/total counts)

3.4. To assess the serum stability of the radiolabeled-RGD-peptide, add 500 microliters of freshly-prepared mouse serum [1-MED], 500 microliters of human serum [2-CU], and 500 microliters of PBS to 50 microliters of each sample [3-CU] and incubate the mixtures at 37 degrees Celsius for up to 2 hours [4-MED]. 
3.4.1. Talent adding mouse serum to tube, with mouse serum container visible in frame

3.4.2. Human serum being added to tube, with human serum container label visible in frame

3.4.3. PBS being added to tube, with PBS container label visible in frame

3.4.4. Talent placing tube into incubator
3.5. Then spot 1-2 microliters of each sample onto an instant thin layer chromatography plate after 30, 60, 90, and 120 minutes of incubation [1-MED-over the shoulder] and develop the plates as demonstrated [2-CU].
3.5.1. Talent adding sample(s) onto plate

3.5.2. Plate being placed into eluent 

4. Lipophilicity Determination, Tumor Model Preparation, In Vivo Quantification, and Ex Vivo Biodistribution
4.1. To determine the lipophilicity of the peptide, add 10 microliters of the radiolabeled-RGD-peptide to an octanol-PBS system [1-WIDE] and mix the vials vigorously for 5 minutes at room temperature [2-MED].

4.1.1. Talent adding peptide to octanol-PBS system

4.1.2. Talent mixing vials

4.2. Then collect the peptide by centrifugation [1-MED-over the shoulder-TXT] and harvest 100 microliters of sample from each layer [2-CU] for measuring with a gamma-counter [3-CU].

4.2.1. Talent adding tube(s) to centrifuge (TEXT: 5 min, 10,000 x g, RT)

4.2.2. Shot of layers, then one layer being harvested

4.2.3. Layer being measured

4.3. To generate radiolabeled tumor models, load 5x106 human glioblastoma cells in 100 microliters of PBS into one ½-inch insulin syringe equipped with a 28-gauge needle per BALB/c (balb-c) nude mouse to be injected [1-MED] and deliver the tumor cells subcutaneously into the left flank of each recipient [2-CU-TXT].

4.3.1. Talent loading syringe

4.3.2. Left flank being injected (TEXT: Anesthesia: 2% isoflurane)
4.4. For in vivo quantification of the peptide by positron emission tomography, or PET, place the head of a tumor-bearing, anesthetized mouse into the PET gantry [1-MED] and intravenously administer 7.4 megabecquerels of radiolabeled-RGD-peptide solution in 200 microliters of PBS into each xenograft mouse model via the tail vein over 1 minute [2-CU] while performing a PET scan in the list mode [3-LM-TXT].

4.4.1. Added: Talent placing mouse on the gantry 
4.4.2. Moved shot: (Originally 4.4.1.) Talent placing mouse into gantry (Videographer: More Talent than mouse in shot)
4.4.3. Added shot: Tail vein being injected
4.4.4. figure4.psd: TEXT: Scan for 150 min total
4.5. For ex vivo biodistribution analysis, inject 0.37 megabecquerels of radiolabeled-RGD-peptide in 200 microliters of PBS into the tail vein of a xenografted, tumor-bearing animal [1-CU] and harvest the tissues of interest at 30, 60, 90, and 120 minutes post-injection [2-MED-TXT].
4.5.1. Mouse being injected

4.5.2. Talent add tissue to collection tube (TEXT: Euthanasia: CO2 asphyxiation)
4.6. Then weigh the tissues [1-CU] and measure their radioactivity with a gamma-counter [2-MED].
4.6.1. Tissue being added to weigh boat on balance

4.6.2. Talent measuring tissue radioactivity
5. Results: Representative 68Ga-RGD-peptide Purification, Radiochemical Purity, and In Vivo Imaging and Ex Vivo Biodistribution Analyses 
5.1. After chelation, reaction impurities can be successfully removed by high performance liquid chromatography as demonstrated [1-LM].
5.1.1. figure2.psd: JoVE Video Editor: please add/emphasize arrowheads, double-headed arrow and Collection text as in original Figure 2
5.2. A greater than than 99% radiochemical purity of the radiolabeled-RGD-peptide can be achieved [1-LM] with a specific activity at the end of the synthesis between 90-130 megabecquerels/nanometer [2-LM].
5.2.1. figure3.psd: JoVE Video Video Editor: please add/emphasize histogram

5.2.2. figure3.psd
5.3. PET analysis demonstrates an initial high uptake in the major organs, including the liver, kidney, heart, muscle [1-LM], as well as within the tumor [2-LM]. 
5.3.1. figure4.psd: JoVE Video Editor: please show just PET images and emphasize bright signal in center, top, and bottom right of 60 min image

5.3.2. figure4.psd: JoVE Video Editor: please show just PET images and add/emphasize dotted circle as in original Figure 4 to 60 min image

5.4. During the later stages of analysis, the tumor region can be clearly visualized [1-LM], with the tumor-to-muscle ratio remaining unchanged, indicating the kinetic stability of the peptide [2-LM].
5.4.1. figure4.psd: JoVE Video Editor: please show just PET images and add/emphasize dotted circles in 90, 120, and 150 min images as in original Figure 4
5.4.2. figure4.psd
5.5. Ex vivo biodistribution analysis reveals that the accumulated radioactivity in the tumor decreases over time as expected from the in vivo PET findings [1-LM].

5.5.1. figure4.psd: JoVE Video Editor: please show graph only and sequentially emphasize Tumor data bars
6. Conclusion (said by authors on camera):
6.1. Ki-Hye Jung: While attempting this procedure, it’s important to remember that although our methodology cannot replace the delicate biological evaluation process, it can be used to considerably reduce the time and cost of traditional drug development practices. 

6.2. Ki-Hye Jung: Don't forget that working with radioactive materials can be extremely hazardous and that precautions, such as using the proper protective equipment, like a personal dosimetry and a thermos luminescent dosimeter, should always be taken while performing this procedure.   

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. 
figure1.psd (We want to change figure 1. Please check the attached file.)
figure2.psd
figure3.psd
figure4.psd
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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