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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?
 2.2., 2.3., 3.1., 3.2.

D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.2., 3.1. The most difficult aspect of this procedure is the setup of the photoconversion to ensure that only the tissues to be photoconverted are exposed to the violet let; we use tinfoil to prevent photoconversion of surrounding tissue. 

E. Will the filming need to take place in multiple locations? Y, there will be two locations within the same building. 
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. Maria Steele: Photoconversion provides a trackable in vivo method for the quantitative analysis of leukocyte egress for a mechanistic insight into leukocyte residence and exit dynamics from multiple tissues and disease states. 
1.2. Maria Steele: The main advantage of this technique is that it allows the quantification of endogenous, rather than transferred, immune cell populations as they egress from inflamed tissue in vivo.    

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Madeline Churchill: While here we demonstrate the utility of leukocyte tracking from cutaneous tumors, the application of this assay to other tissues and diseases limited only by the ability to administer light.
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
D. 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 Oregon Health and Science University. 
Protocol: (read by voice talent at JoVE)
2. Mouse Pinna Inflammation Induction, Vaccinia Infection, Photoconversion, and Tissue Processing 
2.1. To induce inflammation, after confirming a lack of response to toe pinch [1-WIDE-TXT], use a micropipette to administer 20 microliters of dibutyl phthalate (pronounced: die-BUTTE-ill THAL-ate…thal rhymes with pal), or DBP, to the ventral side of the ear pinna (pronunciation: PIN-na) of an anesthetized Kaede-transgenic (Kaede pronounced: kai-AE-duh…kai rhymes with pie) mouse [2-CU].

2.1.1. Talent pinching toe (TEXT: Anesthesia: 80 mg/kg ketamine and 10 mg/kg xylazine i.p.)
2.1.2. DBP being applied to pinna
2.2. After allowing the DBP to dry, pull the ear through a slit in a piece of aluminum foil [1-ECU] and use double-sided tape to secure the ear flatly to the foil with the dorsal side facing upward [2-CU].
2.2.1. Ear being pulled through foil

2.2.2. Ear being taped 

2.3. Then position the ear directly under a 405-nm light source [1-MED] and photoconvert for 3 minutes at 100 mW of power [2-CU].
2.3.1. Talent positioning mouse under light source (Videographer: More Talent and lamp than mouse in shot)

2.3.2. Shot of ear, then light source being shined onto ear

2.4. For vaccinia (pronounced: vack-sin-ia) infection, use a micropipette to administer 5 x 106 plaque-forming units of vaccinia virus in 10 microliters of PBS onto the ear pinna (pronounced: PIN-na) of an anesthetized C57BL/6 mouse [1-CU] and poke the pinna 25 times [2-ECU].

2.4.1. Virus being added to ear

2.4.2. Ear being poked

2.5. Twenty-four hours later, photoconvert the pinna (pronounced: PIN-na) as just demonstrated [1-MED].

2.5.1. Talent turning on lamp (Videographer: Minimal mouse in shot)

2.6. At the appropriate experimental time point, harvest the pinnae and the cervical and inguinal lymph nodes [1-MED-TXT] and use two pairs of tweezers to peel apart the ventral and dorsal sides of each pinna (pronounced: PIN-na)  [2-CU].

2.6.1. Talent placing pinna into dissection dish (TEXT: See text for pinna/LN harvest/mouse euthanasia details)
2.6.2. One pinna being peeled

2.7. Then, place the lymph nodes and the pinna (pronounced: PIN-na) pieces with the inside of the ear facing down into individual wells [1-MED] of a 24-well plate containing 1 mg/mL of collagenase D and 80 Units/mL of DNase diluted in HBSS containing calcium and magnesium [2-MED-over the shoulder].

2.7.1. Talent placing LN into wells, with collagenase, DNase, and HBSS containers visible in frame

2.7.2. Talent placing pinnae into wells, with collagenase, DNase, and HBSS containers visible in frame

2.8. Use two 29-gauge needles to tease open each lymph node capsule [1-CU] and place the plate at 37 °C for 30 minutes [2-MED].

2.8.1. LN capsule being opened

2.8.2. Talent placing plate into incubator
2.9. At the end of the incubation, press the digested pinna (pronounced: PIN-na)  and lymph node tissues through separate 70-micron nylon cell strainers to obtain single cell suspensions of each tissue [1-CU].
2.9.1. Tissue being pressed through strainer, with “pinna” and “LN” capture tube labels visible in frame 
3. Intradermal Melanoma Tumor Photoconversion and Tissue Processing
3.1. When the tumors have grown to the appropriate experimental size [1-WIDE-TXT], shave any newly-regrown fur around the tumor site [2-CU] and pull the tumor through a circular hole cut into a piece of aluminum foil [3-ECU-TXT].
3.1.1. Talent measuring tumor (TEXT: See text for tumor cell implantation details)

3.1.2. Fur being shaved

3.1.3. Tumor being pulled through hole (TEXT: Cut hold slightly smaller than tumor to prevent tumor falling back through hole/minimize photoconversion of non-tumor skin)
3.2. Position the tumor directly below the 405-nM light source [1-MED] and photoconvert for 5 minutes at 200 milliwatts of power [2-CU].
3.2.1. Talent positioning mouse (Videographer: More Talent than mouse in shot)

3.2.2. Shot of tumor, then light being shined onto tumor

3.3. Twenty-four hours after the photoconversion, harvest the tumors and brachial and inguinal lymph nodes from each animal [1-MED-TXT] and use scissors to mince the tumors within individual wells of a 24-well plate containing collagenase D and DNase in HBSS [2-CU].
3.3.1. Talent placing tumor into well (TEXT: See text for tumor harvest details)

3.3.2. Tumor being minced

3.4. Place the lymph nodes into a separate plate [1-MED] and remove tease open the capsules as just demonstrated [1-CU].

3.4.1. Talent placing LN into well

3.4.2. Capsule being removed opened with syringes
3.5. After incubating the tumors for 1 hour and the lymph nodes for a half hour at 37 °C [1-MED], press the digested tissues through separate 70-micron strainers to obtain single cell suspensions of each tissue [2-CU].
3.5.1. Talent placing plate(s) at 37 °C

3.5.2. Tissue being pressed through strainer, with “Tumor” and “LN” capture tube labels visible in frame 
4. Flow Cytometry Analysis
4.1. To analyze the single cell suspensions by flow cytometry, first collect the spleen or blood from a Kaede-transgenic mouse [1-WIDE] and lyse the red blood cells with ammonium-chloride-potassium buffer [2-MED].

4.1.1. Talent adding spleen to tube

4.1.2. Talent adding ACK to red pellet, with ACK container visible in frame

4.2. Split the cells into one unconverted Kaede (pronounced: kai-AE-duh…kai rhymes with pie)-FITC (pronounced: FIT-see) and one converted Kaede-PE population [1-CU] and resuspend the single-color Kaede-PE cells 1 mL of PBS in one well of a 24-well plate [2-MED].

4.2.1. Cells being added to Kaede-FITC tube, with Kaede-FITC and Kaede-PE tube labels visible in frame

4.3. Then photoconvert the cells for 5 minutes under a 405-nm light source at 100 mW of power [1-CU]. 
4.3.1. Shot of plate under lamp, then light being shined onto cells

4.4. Next, use the photoconverted Kaede-PE cells and the unconverted Kaede-FITC cells to set the photomultiplier voltages to 70-80% of the total range of each fluorescent channel [1-MED-TXT].

4.4.1. Talent loading tube onto cytometer (TEXT: Do not compensate Kaede FITC/PE channels)
4.5. Once the voltages for the Kaede proteins have been set, compensate for all of the other primary antibody stains [1-MED] using single-fluorophore-labeled compensation beads according to the manufacturer’s instructions [2-CU].
4.5.1.  Talent adding beads to tube
4.5.2. Tube being loaded onto flow cytometer, with tube label visible in frame
4.6. Then, run the samples on the flow cytometer according to standard flow cytometric analysis protocols [1-MED-over the shoulder].
4.6.1. Talent at cytometer, analyzing tube, with cytometer monitor visible in frame
5. Results: Representative Photoconversion Efficiency in Tumor Microenvironments 
5.1. Single cell suspensions generated from the ear skin [1-LM] or cervical draining lymph nodes immediately following photoconversion exposure reveal a 78% conversion efficiency of all CD45+ leukocytes in the skin [2-LM] with no converted cells observed in the draining lymph nodes [3-LM].
5.1.1. Fig 1A - ear conversion.tiff: Video Editor: no animation
5.1.2.  Fig 1A - ear conversion.tiff: Video Editor: please emphasize gate in Converted Ear graph
5.1.3. Fig 1A - ear conversion.tiff: Video Editor: please emphasize gate in dLN graph
5.2. Quantification of the numbers of infiltrating CD45+ leukocytes in photoconverted ears 0 [1-LM] and 24-hours post conversion [2-LM] reveals acute changes in the vascular permeability of the treated pinnae as measured by Mile’s Assay [3-LM].

5.2.1. 5.2.1 Fig 1B-C - ear expsoure inflammation.tiff: Video Editor: please emphasize 0hr data bar in left graph
5.2.2. 5.2.1 Fig 1B-C - ear expsoure inflammation.tiff: Video Editor: please emphasize 24hr data bar in left graph
5.2.3. 5.2.1 Fig 1B-C - ear expsoure inflammation.tiff: Video Editor: please emphasize Conv data bar in right graph
5.3. Indeed, quantification of CD45+ cells isolated from the pinnae of Vaccinia (pronounced: vack-sin-ia) virus-infected ears 24 hours post infection reveals an even more robust infiltration of these inflammatory cells after photoconversion [1-LM].
5.3.1. Fig 1B-C - ear exposure inflammation.tiff: Video Editor: please emphasize VacV 24 hr data bar in left graph
5.4. Flow cytometric analysis of dissociated tumor cells from photoconverted animals reveals a significant conversion of intratumoral CD45+ cells from Kaede FITC+ to Kaede PE+ [1-LM], while draining lymph node cells remain unconverted [2-LM].
5.4.1. Fig 3A - tumor conversion.tiff: Video Editor: please emphasize Converted tumor gate
5.4.2. Fig 3A - tumor conversion.tiff: Video Editor: please emphasize dLN tumor gate
5.5. The photoconversion efficiency of CD45+ leukocytes varies significantly between tumor types and sizes [1-LM], with CD45+ leukocytes within small melanoma tumors demonstrating the most efficient photoconversion [2-LM].
5.5.1. Fig 3C - tumor CD45 conv efficiency.tiff: no animation
5.5.2. Fig 3C - tumor CD45 conv efficiency.tiff: Video Editor: please emphasize green and red data points between 50-150 mm3
5.6. As the tumor volumes increase, the conversion efficiency decreases to around 50% [1-LM].
5.6.1. Fig 3C - tumor CD45 conv efficiency.tiff: Video Editor: please emphasize green and red data points around 600 mm3
5.7. Notably, melanin has a striking impact on photoconversion efficiency [1-LM], with a maximum photoconversion of CD45+ cells observed within melanin-producing tumors of only about 30% in smaller tumors [2-LM] that drops to 10% as the tumor volumes approached 400 mm3 [3-LM].

5.7.1. Fig 3C - tumor CD45 conv efficiency.tiff: no animation
5.7.2. Fig 3C - tumor CD45 conv efficiency.tiff: Video Editor: please emphasize black data points around 50-100 mm3
5.7.3. Fig 3C - tumor CD45 conv efficiency.tiff: Video Editor: please emphasize black data points around 400 mm3
5.8. The examination of tumor-draining lymph nodes 24 hours after photoconversion reveals the presence of Kaede-red-positive immune cells of various phenotypes, thus demonstrating leukocyte emigration from the photoconverted tumor [1-LM].
5.8.1. Fig 4B - converted cells in dLNs.tiff: Video Editor: please sequentially emphasize cells in gates from top left T cells graph to bottom right Macrophages graph
6. Conclusion (said by authors on camera):
6.1. Maria Steele: While attempting this procedure, it’s important to ensure that only the tissue of interest is photoconverted, as inadvertent photoconversion of the surrounding tissue will compromise the results [1-CU].
6.1.1. Can use 3.1.3. tumor being pulled through hole 
6.2. Madeline Churchill: After its development, this technique paved the way for researchers in the field of immunology to uncover the kinetics of steady-state and inflamed leukocyte turnover in peripheral tissues. 
6.3. Madeline Churchill: Individuals new to this method should optimize the exposure time for the conversion of their tissue of interest as well as the duration of time before the tissue collection based on the dynamics of their leukocytes of interest. 

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. 
5.1.1 Fig 1A – ear conversion.tiff

5.2.1 Fig 1B-C – ear exposure inflammation.tiff

5.4.1 Fig 3A – tumor conversion. tiff

5.5.1 Fig 3C – tumor CD45 conv efficiency.tiff

5.8 Fig 4B – converted cells in dLNs.tiff

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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