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A.  Will you require JoVE to record video microscopy through a microscope? N
B.   Does your protocol include detailed, step-by-step, descriptions of 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? Please list 4-6 steps using the step numbers listed in this document: 

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  

E. Will the filming need to take place in multiple locations? Y, same laboratory, close proximity
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to assess granulocyte function using a two parameter approach. (Intro) This is accomplished by first incubating granulocytes from patient blood samples with bioparticles and a reagent to visualize the oxidative burst. (P1) In the second step, the post-incubation phagocytosis is blocked, (P2) and then the cell-surface receptors of interest are labeled to allow for positive identification of the granulocytes. (P3) Ultimately, the activated granulocyte subsets can be identified and isolated by image-based flow cytometry. (P4)
No schematic overview graphic submitted; suggested animation instead
(P1) show “granulocytes”, then have granulocytes enter tube, then have “bioparticles” (little tiny spheres is fine) enter tube, then have bottle of reagent appear and drop a few drops of reagent into tube
(P2) maybe show image of granulocyte starting to phagocytose bioparticles (e.g. granulocyte “arms” out starting to go around bioparticles) then have big X appear over arms and bioparticles and arms stop moving
(P3) show granulocyte with some bioparticles inside it, then have some antibodies appear and stick to surface of granulocyte
(P4) Fig 4A_copy.tiff OR Fig 4B-copy.tiff
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Brian McFarlin: This method can help answer key questions in the nutritional or clinical immunology fields, such as how do dietary habits and nutritional practices contribute to alterations in granulocyte function?  

1.2. Brian McFarlin: Demonstrating the procedure will be Eric Prado, a doctoral student from my laboratory.

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.
Protocol (read by voice talent at JoVE):
2. Phagocytosis Assay Technique

2.1. Upon obtaining the peripheral blood sample, thaw the S.aureus bioparticles and DHE (Pronounce: D-H-E) (TEXT: DHE = dihydroethidium) at room temperature and N-ethylmaleimide in a 37(C bead bath.
2.1.1. WIDE: Talent placing bioparticles and DHE at room temperature 

2.1.2. MED: Talent placing N-ethylmaleimide in bead bath
2.2. When the reagents have thawed, add 20 microliters of the S.aureus bioparticles to 4 individual 1.2 ml tubes within a sterile hood.
2.2.1. MED: Talent at hood adding bioparticles to at least one tube, with other 3 visible in frame
2.3. Then add 40 microliters of the thawed DHE to each tube containing the bioparticles and gently tap the tubes on the bench to collect the reagent in the bottoms of the tubes.
2.3.1. CU: DHE being added to at least one tube, with other 3 tubes visible in frame

2.3.2. CU: At least one tube being tapped on bench
2.4. After adding 100 microliters of mixed whole blood to each tube, remove any contaminating blood along the inside edge of the tubes with a cotton tipped applicator and mix the blood and reagents with an electronic pipet set for three cycles. 
2.4.1. CU: Shot of blood being added to at least one tube

2.4.2. ECU: Few seconds blood being removed along inside edge of one tube

2.4.3. CU: Few seconds at least one tube being mixed with electronic pipet set
2.5. After the third cycle, place all of the tubes in an ice bucket protected from light. Then incubate the tubes for 10, 20 or 40 minutes in a 37(C bead bath, starting with the 40 minute tube to ensure that all of the incubations finish at the same time.

2.5.1. MED: Talent places last tube in ice bucket, then closes lid or similar

2.5.2. MED: Talent placing tube(s) into bead bath

2.5.3. CU: Shot of 40 min tube (with “40 min” label or similar visible on tube) in bead bath
2.6. At the end of the incubations, dispense 15 microliters of N-ethylmaleimide into each of the tubes. After 30 minutes, incubate the cells with 10 microliters each of the appropriate antibodies.
2.6.1. CU: N-ethylmaleimide being added to tube, with N-ethylmaleimide container label visible if possible

2.6.2. CU: At least one antibody being added to at least one tube, with antibody container labels visible in frame (TEXT: e.g. CD66b-APC and CD45-APCeFluor780)
2.7. After an hour, further incubate the cells in 750 microliters of white blood cell fix-red blood cell lyse solution. 
2.7.1. CU: White blood cell fix-red blood cell lyse solution being added to at least one tube, with white blood cell fix-red blood cell lyse solution container label visible in frame
2.8. After another hour incubation, centrifuge the cells and vacuum aspirate the supernatant, leaving a residual fluid volume of 100 microliters above the cell pellet.

2.8.1. MED: Talent placing tube(s) into centrifuge (TEXT: 10 min, 400 x g, RT)

2.8.2. CU: Shot of pellet if visible, then few seconds supernatant being aspirated

2.8.3. ECU: Shot of 100 microliter volume above pellet
2.9. Now add 10 microliters of freshly-diluted 7AAD (Pronounce: 7-A-A-D), 50 microliters of PBS, and 25 microliters of calibration beads to each sample.  
2.9.1. MED: Few seconds Talent adding 7AAD, PBS, and/or beads to at least one tube, with 7AAD, PBS, and calibration bead containers visible in frame (TEXT: 7-AAD: 7-Aminoactinomycin D)
2.10. Then cap the tubes, wrap them in foil, and store them at 4°C.

2.10.1. MED: Talent capping at least one tube

2.10.2. MED: Talent wrapping at least one tube in foil

2.10.3. MED: Talent placing at least one tube at 4°C
2.11. When the image-based flow cytometer is ready, run each sample tube, collecting a minimum of 3,000 granulocyte events using pre-defined parameters. 
2.11.1. MED: Talent loading tube onto flow cytometer

2.11.2. LAB MEDIA: Fig 1B_copy.tiff (Video Editor: with “pre-defined parameters” please highlight the graphs on the right side of the figure)
3. Sample analysis
3.1. To analyze the samples, use the automated software compensation wizard of the IDEAS (Pronounce: “ideas”) software to apply a compensation matrix to the raw image files and to create compensate imaged files. 
3.1.1. WIDE: Talent at computer, loading IDEAS software

3.1.2. SCREEN: Few seconds compensation matrix being applied to at least one raw image file OR SCREEN: Few seconds at least one CIF being created
3.2. Then load the individual CIF (Pronounce: C-I-F) files in the IDEAS software and generate the following plots to identify the granulocyte subsets for each patient sample, using the unstimulated control as a reference standard: 
3.2.1. SCREEN: Few seconds at least one CIF file being loaded

3.2.2. MED – over the shoulder: Talent at computer, generating at first histogram
3.3. First, use a histogram of the bright field gradient root mean square to establish the initial gates and to identify the cells that were considered to be in focus.

3.3.1. LAB MEDIA: Fig 2A_copy.tiff (Video Editor: add/highlight the green gate)
3.4. Then, to separate the singlet cells from the debris and the doublets, create a dot plot of the bright field aspect ratio vs. the bright field area. 
3.4.1. LAB MEDIA: Fig 2B_copy.tiff (Video Editor: add/highlight the dotted gate line)
3.5. Once a clean population of cells has been identified, establish a dot plot of CD45 vs. CD66b to positively identify the CD45+CD66b+ granulocytes.

3.5.1. LAB MEDIA: Fig 2C_copy.tiff (Video Editor: add/highlight the dotted dateline)

3.6. Finally, create a daughter plot of the bright detail intensity for the S. aureus vs. the bright detail intensity for the oxidative burst to identify the subsets of the activated granulocytes, collecting the bright field images in Channels 1 and 9, the bioparticles in Channel 2, the DHE in Channel 4, the 7AAD in Channel 5, the CD66b in Channel 11, and the CD45 in Channel 12.
3.6.1. LAB MEDIA: Authors: Fig 3_copy.tiff is missing 20 min data point dot plot (Video Editor: Please show with “create … activated granulocytes”)

3.6.2. LAB MEDIA: Fig 4A_copy.tiff 

(Video Editor: with “bright field … Channels 1 and 9” please highlight the Ch01 column; 
with “DHE … 4” please highlight the Ch04 column; with “7AAD … 5” please highlight the Ch05 column; 
with “CD66b … 11” please highlight the Ch11 column; 
with “CD45 … 12” please highlight the Ch12 column)

4. Results: Representative activated granulocyte subsets images
4.1. Using image-based flow cytometry, a homogenous population of activated granulocytes can be separated into three different activation subsets.
4.1.1. LAB MEDIA: Authors: please provide Figure 3 as a .tif, .psd, or .ai file
4.2. With this method, the most effective way to resolve the three subsets is by plotting the bright detail intensity for the phagocytosis vs. the oxidative burst.
4.2.1. LAB MEDIA: Fig 3_copy.tiff

4.3. Further, use of the co-localization wizard in the IDEAS software allows the quantification of the presence of the simultaneous phagocytosis and oxidative burst of the granulocytes, a hallmark sign of high activation.
4.3.1. LAB MEDIA: Fig 4B.tiff (Video Editor: with “simultaneous … activation” please highlight the Ch03/Ch04 column)
4.4. Additionally, in this experiment, the 40-min incubation period demonstrated the greatest percentage of “highly active” granulocytes. Thus, including at least 3 incubation periods in the protocol facilitates the determination of how a given clinical treatment may alter the temporal activation status of the granulocytes.

4.4.1. LAB MEDIA: Authors: please provide the top and bottom right images from Figure 3
5. Conclusion (said by authors on camera)
5.1. Brian McFarlin: Following this procedure, other methods, like bead-based multiplex assays, can be performed to answer additional questions, like how does granulocyte cytokine and chemokine production in the supernant change following exposure to bioparticles?
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.  

Fig 1B_copy.tiff

Fig 2A_copy.tiff

Fig 2B_copy.tiff

Fig 2C_copy.tiff

Fig 3_copy.tiff (Authors: please resubmit figure with 20 mi oxidative burst graph)
Fig 4A_copy.tiff
Fig 4B_copy.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, as well as an introduction to your videographer, closer to your filming date.
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