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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 from the protocol section below will viewers benefit most from having filmed? 
2.5., 3.7., 4.6., 5.3.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.6. (lipsome extrusion) and 5.5. (i.v. injection)
E. Will the filming need to take place in multiple locations? Y, UAlberta in Edmonton, Alberta and University of North Carolina, Chapel Hill, NC. At the UAlberta location, we will most likely need to film at the flow cytometry core, which is a 10-15 minute walk from my laboratory. 
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.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Matthew Macauley: This method can help answer key questions in the immunology field, such as how are white blood cells activated and how do allergies to individual allergens develop?
1.2. Mike Kulis: The main advantage of this robust and reproducible allergy mouse model is that fewer mice can be used to yield a lower variance within experimental populations. 
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Lakeya Hardy: New immunotherapies to control immune responses require robust mouse models as an initial means of testing in vivo efficacy. Thus, the implications of this technique extend toward allergy immunotherapy.  

1.4. Kyle Bednar: Though this method can provide insight into allergies, it can also be applied to other systems, such as autoimmunity, in which undesired antibody responses play a key role in disease.
1.5. Dharmendra Raghuwanshi: Generally, individuals new to this method will struggle because of a lack of experience in working with liposomal nanoparticles or an inexperience with the techniques required in the mouse work.
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)

1.6. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of North Carolina and the Animal Care and Use Committee (ACUC) at the University of Alberta.
Protocol: (read by voice talent at JoVE)
2. Protein Antigen-PEGylated Lipid Conjugation (Videographer: Filmed at UAlberta)
2.1. Begin by adding 2.5 molar equivalent of the heterobifunctional crosslinker to the protein [1-WIDE] and placing the reaction on an oscillating shaker at room temperature for approximately 1 hour [2-MED].
2.1.1. Talent adding crosslinker to protein, with crosslinker and protein stock containers visible in frame

2.1.2. Talent adding reaction to shaker
2.2. After a 1-hour incubation with SPDP, desalt the protein on a column equilibrated in 100 mM sodium acetate [1-CU-TXT] and collect the fractions [2-CU-TXT].

2.2.1. Protein being added to column [TEXT: SPDP: succinimidyl 3-(2-pyridyldithio)propionate]
2.2.2. Fraction being collected (TEXT: See text for all column preparation details)
2.3. Determine the 280-nanometer absorbance [1-MED] and pool the top fractions [2-CU].
2.3.1. Talent adding sample for absorbance measurement

2.3.2. Fractions being pooled

2.4. Wash the column in PBS [1-MED] and add 25 mM dithiothreitol, or DTT, to the pooled protein fractions for a 5-10-minute incubation [2-CU].
2.4.1. Talent adding PBS to column

2.4.2. DTT being added to fractions
2.5. Then measure the 280- and 343-nanometer absorbances of the protein to allow calculation of the linking ratio based on the molarity of protein and the linker [1-MED-TXT].
2.5.1. Talent adding sample to spectrophotometer (TEXT: Protein: A280; Linker A343)

2.6. Next, run the pooled fractions of the PBS-washed column [1-MED] and collect the fractions for measurement of the 280-nanometer and top fraction-pooling as demonstrated [2-CU].

2.6.1. Talent adding fractions to column

2.6.2. Fraction being collected
2.7. Add the appropriate volume of 100x DSPE-PEG-2000-Maleimide to the protein to achieve a 1x, 10-fold molar excess final concentration with gentle swirling [1-MED].
2.7.1. Talent adding DSPE-PEG-2000-Maleimide to pooled protein, with DSPE-PEG-2000-Maleimide container visible in frame
2.8. Then run the reaction overnight under nitrogen in a sealed round-bottom flask [1-CU].
2.8.1. Reaction being added to flask

2.9. The following day, run the protein over a cross-linked dextran gel bead column [1-MED] and store the final pooled fractions of lipid-linked protein at 4 °C until their use [2-CU].
2.9.1.  Talent add protein to column
2.9.2. Protein being placed at 4 °C
3. Liposome Extrusion (Videographer: Filmed at UAlberta)
3.1. Once the correct amount of each lipid has been calculated, combine all of the lipids into a 12-mL borosilicate glass test tube [1-WIDE-TXT] and use a 3-mL syringe and tubing to carefully blow the chloroform off with nitrogen [2-MED].
3.1.1. Talent adding lipid(s) to tube (TEXT: See text for all reagent preparation details) 
3.1.2. Talent blowing off chloroform
3.2. Then lyophilize the solution with 100 microliters of DMSO overnight [1-CU].
3.2.1. DMSO being added to solution, with DMSO container label visible in frame
3.3. The next morning, add 1 mL of lipid-linked protein to the 12-mL lipid tube [1-MED] and sonicate the solution three to four times for 30-60 seconds per sonication in a sonication water bath with at least 5-minute rests between sonications [2-CU].
3.3.1. Talent adding protein to lipids

3.3.2. Lipids being sonicated

3.4. After the last sonication, load the sample into one of the extruding syringes placed into the extruder [1-MED] and place the extruder syringe into the other end of the extruder [2-CU]. 
3.4.1. Talent loading sample into syringe

3.4.2. Syringe being placed into extruder

3.5. The empty syringe will fill as the lipid is extruded through the polycarbonate 0.8-micrometer membrane [1-ECU].
3.5.1. Syringe being filled

3.6. Place the fully assembled extruder into a heating block [1-MED] and gently depress the plunger to empty the syringe [2-CU-TXT].

3.6.1. Talent placing extruder into heat block

3.6.2. Plunger being depressed (TEXT: Repeat extrusion x20)
3.7. After the last extrusion, transfer the liposomes into a clean vial [1-MED] and extrude the lipids through polycarbonate 0.2- and 0.1-micormeter membranes as just demonstrated [2-CU].
3.7.1. Talent adding liposomes to clean vial

3.7.2. Lipid being extruded through 0.2-micrometer membrane
3.8. Then store the liposomes at 4 °C [1-MED-TXT].
3.8.1. Talent placing liposomes at 4 °C (TEXT: Do not freeze)

4. Calcium Flux Monitoring of Antigenic Liposome-Induced B Cell Activation (Videographer: Filmed at UAlberta)
4.1. To monitor B cell response to antigenic liposome activation, resuspend 1.5 x 107 splenocytes in calcium flux loading buffer [1-WIDE-TXT] and add 1.5 micromolar Indo-1 to the cells [2-MED], inverting the solution the tube several times to mix [3-CU].
4.1.1.  Talent adding cells to tube (TEXT: See text for all splenocyte isolation/preparation details)

4.1.2. Talent adding Indo-1 to tube, with Indo-1 container visible in frame

4.1.3. Tube being inverted

4.2. After a 30-minute, water bath-incubation at 37 °C protected from light [1-CU], add 5 times the volume of calcium flux loading buffer [2-MED] and centrifuge the Indo-1-labeled cells [3-MED-over the shoulder-TXT].

4.2.1. Shot of tube in water bath

4.2.2. Talent adding buffer to tube, with buffer container visible in frame

4.2.3. Talent adding tube(s) to centrifuge (TEXT: 7 min, 300 x g, RT)
4.3. For B cell gating, stain cells with anti-CD5 and anti-B220 antibody in 0.5 mL of loading buffer at 4 °C for 20 minutes protected from light [1-MED-TXT].
4.3.1. Talent adding antibod(ies) to tube (TEXT: See text for Ab concentration/conjugation details) 
4.4. At the end of the incubation, wash the cells in fresh calcium flux loading buffer [1-CU] and resuspend the pellet at 1-2 x 107 cells/mL of fresh calcium flux running buffer for storage on ice protected from light until analysis [2-CU]. 
4.4.1. Tube(s) being added to centrifuge

4.4.2. Shot of pellet if visible, then cells being resuspended in buffer, with buffer container label visible in frame

4.5. Next add 0.5 mL of cells to a capped 5-mL round bottom polystyrene tube [1-MED] and warm the cells to 37 °C in a water bath [2-MED-over the shoulder].
4.5.1. Talent adding cells to tube

4.5.2. Talent adding tube to water-jacketed chamber
4.6. After 3-5 minutes, transfer the tube to a 37 °C-water-jacketed chamber connected to a re-circulating water bath [1-CU] and run the tube in the water-jacket on the flow cytometer [2-MED-over the shoulder].

4.6.1. Tube being placed into chamber

4.6.2. Talent initiating acquisition, with monitor visible in frame

4.7. After collecting 5,000-10,000 events per second [1-SCREEN], allow the cells to stabilize for 15-30 seconds [2-CU] and re-initiate the data acquisition, collecting the data for at least 10 seconds to establish a background reading [2-SCREEN]. 
4.7.1. *To be provided by Authors: Data being acquired

4.7.2. Shot of cells in chamber

4.7.3. *To be provided by Authors: Data being acquired/background reading being established
4.8. At the 10-second mark, quickly remove the tube from the flow cytometer [1-MED] and add the appropriate experimental concentration of antigenic liposomes [2-CU].

4.8.1. Talent removing tube

4.8.2. Liposomes being added, with liposome container visible in frame

4.9. Then pulse-vortex the cells [1-CU] and read the tube on the cytometer for an additional 3-5 minutes [2-SCREEN].
4.9.1. Cells being pulse vortexed

4.9.2. *To be provided by Authors: Data being acquired after stimulation

5. Mouse Peanut Sensitization and Ara h 2 (Ah2) Antigenic Liposome Challenge (Videographer: Filmed at UNC)
5.1. To sensitize the animals, deliver 200 microliters of peanut extract containing cholera toxin [1-WIDE] via oral gavage to each 4-5-week-old BALB/c (balb-C) female mouse recipient once a week for three weeks [2-CU] and 300 microliters of diluted peanut extract in the fourth week [3-CU].
5.1.1. Talent loading pipette, with peanut extract container visible in frame
5.1.2. Extract being delivered/mouse being gavaged

5.1.3. Pipette being loaded to 300 microliters, with diluted peanut extract container label visible in frame

5.2. On day 28, prepare peanut extract to a final concentration of 1 mg/mL in PBS [1-MED] and use a rectal thermometer to measure the baseline body temperature of each sensitized animal [2-CU].

5.2.1. Talent adding extract to PBS, with stock extract container visible in frame

5.2.2. Shot of baseline body temperature, with end of mouse visible in frame as possible

5.3. When all of the temperatures have been measured, administer 200 microliters of peanut extract to each recipient via intraperitoneal injection [1-MED] and measure the body temperature with the rectal thermometer every 15 minutes for 1 hour after injection [2-CU]. 
5.3.1. Talent injecting mouse

5.3.2. Thermometer being inserted (Shot will be used again)
5.4. A dip in body temperature indicates an allergy to peanut [1-ECU-TXT]. 
5.4.1. Shot of temperature lower than 5.2.2. (TEXT: Hypothermia hallmark of anaphylaxis in mice)

5.5. After isolating splenocytes from the peanut allergic mice [1-CU] use a 1-mL insulin syringe equipped with a 27-gauge, 5/8-inch needle [2-MED] to intravenously inject 1.5 x 107 of the extracted allergic splenocytes into the tail veins of naïve, unsensitized animals [3-CU].
5.5.1. Shot of splenocytes 
5.5.2. Talent loading syringe

5.5.3. Cells being injected into tail vein
5.6. One day after adoptive transfer, intravenously inject 200 microliters of Ara h 2 antigenic liposomes [1-WIDE] into the tail vein of each BALB/c mouse that received the allergic splenocytes [2-CU].
5.6.1. Talent loading syringe

5.6.2. Tail vein being injected

5.7. Two weeks after the liposome injection, boost the mice with an i.p. injection of soluble Ara h 2 [1-CU] followed by a 200-microliter Ara h 2   challenge on day 61 [2-MED].

5.7.1. Soluble Ara h 2 being injected, with Ara h 2 container label visible in frame

5.7.2. Talent injecting mouse, with Ara h 2 container visible in frame as possible

5.8. Then measure the body temperatures with the rectal probe every 15 minutes as demonstrated [1-CU].

5.8.1. Use 5.3.2. Probe being inserted
6. Results: Representative Allergic Response Analyses
6.1. Protein conjugation can be demonstrated by running a reducing gel showing an increase in molecular weight [1-LM] compared to the unconjugated protein [2-LM].
6.1.1. Figure 1A.ai: Video Editor: please emphasize blue bands in PEG-DSPE-modified lane

6.1.2. Figure 1A.ai: Video Editor: please emphasize blue band in bottom of Unmodified lane

6.2. To assess the antigenic liposome-stimulated B cell calcium flux, gate the live, single cells [1-LM] to allow selection of the B220+CD5- B cells [2-LM].

6.2.1. Figure 2A.ai: Video Editor: please emphasize the pink gates in the SSC-A vs FSC-A and SSC-W and FSC-W dot plots

6.2.2. Figure 2A.ai: Video Editor: please emphasize pink gate in B220 vs CD5 dot plot

6.3. The ratio of Indo-1 violet versus Indo-1 blue fluorescence over time can then be analyzed to assess the amount of liposome-induced B-cell activation [1-LM].
6.3.1. Figure 2B.ai: Video Editor: please emphasize black data line

6.4. The quantification of Ara h 2-specific IgE and IgG1 in the serum of peanut extract-sensitized mice by ELISA [1-LM] indicates that mice with conferred sensitivity that are boosted with Ara h 2 exhibit measurable Ara h 2-specific IgE and IgG1 in their serum [2-LM]. 
6.4.1. Figure 5AB.ai: Video Editor: please emphasize Pre Post Allergic Ara h 2 text in both x-axes
6.4.2. Figure 5AB.ai: Video Editor: please add brackets and asterisks between Pre Post Allergic Ara h 2 texts in both graphs as in original Figures 5A and 5B
6.5. Body temperatures recorded during the Ah2 challenge reveal that allergic mice demonstrate decreased body temperatures following the challenge [1-LM], while body temperatures in naïve mice remain consistent [2-LM]. 
6.5.1. Figure 5C.ai: Video Editor: please emphasize red and blue data lines 
6.5.2. Figure 5C.ai: please emphasize black data line

7. Conclusion (said by authors on camera):
7.1. Matthew Macauley: While attempting this procedure, it’s important to remember to carefully keep track of the amount of lipid-linked protein being incorporated into the liposomes, as too much protein can make extrusion difficult.
7.2. Mike Kulis: Following this procedure, other methods, like the tracking and sorting of allergen-specific B and T cells, can be performed to answer additional questions about how these allergen-specific cells respond to therapies.
7.3. Kyle Bednar: After its development, this technique paved the way for researchers in the allergy field to explore new immunotherapies that combat allergic disease in this mouse model.
7.4. Lakeya Hardy: Don't forget that working with cholera toxin can be hazardous and that the guidelines for its use should be followed according to your local institutional biological safety standards.  
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. 
Figure 1A.ai
Figure 2A.ai

Figure 2B.ai
Figure 5AB.ai
Figure 5C.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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