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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)_____No
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____No
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps by their protocol numbers. Please do not list entire sections of the protocol. If your protocol contains highlighting, make sure these steps are highlighted. 3.3, 4.5, 4.6, 5.4

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 to be filmed by their protocol numbers. (Please do not list an entire section.) _______4.6,_8.7______________

E.  Will the filming need to take place in multiple locations? (Y/N) __No
1. Introduction  
A. Experimental Goal (read by voice talent at JoVE):
The overall goal of this diffuse optical spectroscopy technique is to develop a quantitative biomarker for describing acute radiation induced erythema. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Lee Chin: This method can be employed in the radiation therapy field to provide a predictive biomarker for identifying patients at risk of developing severe radiation skin toxicity. 
1.2. Lee Chin: The main advantage of this technique is that it provides an objective and systematic metric for characterizing radiation toxicities of the skin.   
I have removed the other statements as it seems you had nobody designated to read them.  So, I presume Lee will be reading all the statements in this video.  
1.3. Lee: I will be demonstrating the diffuse optical spectroscopy procedure and Elina, a researcher from the Liu lab, will be handling the mice.
1.3.1. Interview style: Author saying the above 

1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
Ethics title card:
1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at The Sunnybrook Research Institute.
Protocol (read by voice talent at JoVE):

2. Diffuse Optical Spectroscopy (DOS) Data Acquisition: Preparations
2.1. Turn on the electronics and allow the system to boot up.  [2.1.1-WID] Then, turn off all the fluorescent lights in the room and position incandescent lights [2.1.2-MED] at a distance from the measuring device to provide some working illumination. [2.1.3-MED]
2.1.1. Starting the electronics

2.1.2. Room lights go out and incandescent lights are turned on

2.1.3. Incandescent lights are positioned at a working distance from bench, try to show the illumination level at bench

2.2. Next, set the instrument for taking measurements from mouse skin. [MED] 

2.2.1. Talent gets positioned at computer to set parameters
2.3. Set the signal parameters as follows:  set the collection time to 25 milliseconds, set the signal averages to 25 and set the boxcar filter width to 1.  These parameters offer a reasonable balance between acquisition time and signal to noise.  [LM]
2.3.1. To be provided by authors,  a SCREEN CAPTURE showing actions described above (i.e. setting the parameters) 
2.4. Next, using the custom programmed acquisition software, automatically acquire a background reading with the LED off.  [LM/TEXT]
2.4.1. To be provided by authors,  a SCREEN CAPTURE showing actions described above, TEXT: Rbg (LED off) 
2.5. Then, acquire a reading with diffuse reflectance at two source-detector separation distances. Take one measurement at 260 microns and the second at 520 microns.  The acquisition time, in total, should be about 2 seconds. [LM]
2.5.1. To be provided by authors,  a SCREEN CAPTURE showing actions described above, TEXT: Rmeas (260 (m, 520 (m)
3. Taking DOS Measurements From an Anesthetized Mouse

3.1. After anesthetizing the mouse, move it to the sterilized DOS probing area. [WID]
3.1.1. Following shot, talent taking anesthetized mouse from anesthesia chamber to the probing area

3.2. Position it on its side and secure its snout to a nose cone [3.2.1-CU] delivering 2% isofluorane gas to maintain the anesthesia. [3.2.2-MED]
3.2.1. Film as written

3.2.2. Pan along gas line to gas tank, talent then opens/adjusts flow of gas 

3.3. If the animal will be measured for more than a few minutes, apply vet ointment to its eyes. [MED] 
3.3.1. Apply ophthalmic ointment to applicator and then to eye 
3.4. Now, sterilize the probe with 70% ethanol, but do not attempt to sterilize the skin. [CU]
3.4.1. Sterilizing the probe

3.5. Hold the sterilized probe gently to the flank skin. [3.5.1-CU]  Don’t press too hard, as the local vasculature must not be dispersed by the probe’s pressure.  [3.5.2-ECU]
3.5.1. Positioning probe on skin

3.5.2. Contact between probe and skin

3.6. While holding the probe, acquire reflectance data over the 2 centimeter square area to be irradiated.  [LM]

3.6.1. To be provided by authors, a SCREEN CAPTURE showing actions described above, acquiring data with software
3.7. Collect data in a 5-dot formation, like on a die. [3.7.1-CU] Keep this pattern and probing pressure [3.7.2-MED] consistent in all subsequent measurements. [3.7.1]
3.7.1. Moving probe in 5-dot pattern, pausing between positions to take data

3.7.2. Taking data while holding the probe
3.8. After making the measurements, place the mouse in a recovery cage. [MED]
3.8.1. Film as written

3.9. While the mouse recovers repeat the procedure on the next mouse. [MED]
3.9.1. Setting up the next anesthetized mouse for scanning, attaching nose cone and applying the ophthalmic ointment 
4. Mouse Irradiation
4.1. This procedure is tailored to the available irradiator. [4.1.1-WID] Tweak it as needed to irradiate a small section of skin. [4.1.2-MED]
4.1.1. Talent arrives with mouse to the irradiator
4.1.2. Setting up at irradiator, pan over machine

4.2. After anesthetizing a mouse, gently pinch some skin on its flank [4.2.1-CU] and tape the stretched skin to form a flap. [4.2.2-CU]
4.2.1. Pinching the flank skin

4.2.2. Applying tape, making skin flap

4.3. Then, place the mouse onto a Plexiglas stage and cover its body with a customized lead jig. [MED]

4.3.1. Film as written
4.4. Use a lead box that is accessible on two sides and has a window for the skin to be irradiated. [CU]
4.4.1. Show the open sides and the window of the lead box

4.5. Then, pull the flap of skin through the jig window [4.5.1-ECU] and tape the flap to the stage. [4.5.2-CU]
4.5.1. Film as written

4.5.2. Film as written
4.6. If the mouse isn’t immobilized by the jig, give it an anesthetic injection. [MED/TEXT]
4.6.1. Loading a syringe with ketamine and xylazine, TEXT: 80-100 mg Ket + 10-12.5 mg Xyz / kg

4.7. Then, place the stage with the jig and the mouse into the irradiator.  [MED]
4.7.1. Film as written

4.8. Calculate the required irradiation dose.  [4.8.1-MED] For example, a 160 kVp x-ray source positioned 11 cm away would adequately irradiate the skin [4.8.2-CU] running at 6.3 mA for 2.5 minutes.  Then, deliver the calculated dose.  [4.8.3-CU] 
4.8.1. Talent making calculations on paper 
4.8.2. Show calculations using figures in narrative 
4.8.3.  ADDED SHOT: Show irradiator reference table of doses resulting from various settings.

4.8.4. Dialing in 6.3 mA and 2.5 min on irradiator, then starting cycle

4.9. After dosing the animal, return it to a recovery cage. [MED]
4.9.1. Unloading mouse from jig, removing tape and placing it in recovery cage

4.10. Once recovered from the anesthesia, return the mouse to its normal shared housing cage. [MED]
4.10.1. Film as written
5. Results: DOS and Traditional Measurements
5.1. Mice were irradiated and measured, as described. Prior to irradiation, a baseline spectra was taken with a 260 micron source-separation in an athymic mouse model of skin.  The thick green line shows a mathematical fit of the thin blue line.
5.1.1. Fig 3 left
5.2. Compared to measurements made 6-days after a 40 Gray irradiation, differences in the spectral shape around 600 nanometers were observed, likely due to an increase in oxygenated hemoglobin.  A small rise in the absolute reflectance is also observed and may be correlated to an increase in tissue scattering power. 
5.2.1. Fig 3 right
5.3. The fitted data returns quantitative optical biomarkers that can be tracked as a function of time post-irradiation. For example, tissue oxygen saturation measurements progressively increased following irradiation.    
5.3.1. Fig 4
5.4. This quantitative data correlated with a visual grade of the skin toxicity, which also progressively increased post-irradiation.
5.4.1. Fig 5
6. Conclusion (said by authors on camera)
6.1. Lee: After watching this video, you should have a good understanding of how to employ diffuse optical spectroscopy for quantitative scoring of radiation induced skin toxicities.

6.2. Elina: Once mastered, this technique can be done in two to three minutes if it is performed properly.

6.3. Elina: While attempting this procedure, it’s important to remember to press the DOS gently on the skin to avoid dispersing the local vasculature.
6.4. Lee: After its development, this technique paved the way for researchers in the field of radiation therapy to explore physiological parameters in describing normal tissue radiation response.
If another author would like to read any of these statements, that would be fine.

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_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 your media filenames 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 are included in the email accompanying the finalized script.
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