NB.  Multiple takes of: 4.3

Also, PSM and PMS were frequently used interchangeably in the script – which is, I believe, an error.  I tried to watch out for it, but there may be cases where PSM is scripted as PMS and I didn’t catch it.
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Authors, please fill out the brief questionnaire below.   
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: 2.1-2.2; 2.6; 3.5-3.6; 4.6

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Carefull building of the density gradients is difficult and required for succesfull isolation of neutrophils. To get this right both practice and patience is needed 
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  
Conceptual Narrative:
The overall goal of the following experiment is to study the effects of Staphylococcal Phenol Soluble Modulins, or PSMs, on human neutrophils. (Intro) This is achieved by first isolating neutrophils from human blood for subsequent in vitro analysis. (C1) Next, the neutrophils are either loaded with fluorescent dye and mixed with a concentration series of PSMs with and without inhibitors or they are allowed to phagocytose S. aureus bacteria containing a P-PSM(-GFP reporter construct. (C2) Ultimately, activation of the neutrophils by PSM stimulation can be monitored by flow cytometry and expression of GFP by the phagocytosed bacteria can be analyzed by fluorescence microscopy. (C3)
From 50788_Nijland_Figure3.ai

(C1) show first/left of top two vial graphics (keep vial TEXTS labeling layers, but not title), then have tube/tube contents “spin” and vial now looks like second/right top vial graphic (keep vial TEXTS labeling layers), finally highlighting “PMNs” text and layer
(C2) with “loaded with .. and without inhibitors” please show the left most grey ball, have ball produce squiggly red lines, have lines approach and then touch purple/blue receptor on top of first neutrophil, “activating” receptor (e.g., have receptor become highlighted or have a “spark” run from top of receptor down through receptor to end of receptor or similar); with “allowed to phagocytose .. construct” please show the first neutrophil “unactivated” then have neutrophil “eat” grey ball like second neutrophil image, then have grey ball produce red squiggly lines like last neutrophil image
(C3) with “stimulation … flow cytometry” please show the flow data on the left of the bottom row; with “expression … microscopy” please show the microscope image on the right of the bottom row
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.   

· Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    

· Enter the name of the individual who will say each line. 

· Please choose and fill out the statement(s) that convey the most important fact(s) about your protocol. You may revise the given prompts as necessary to improve the sentence flow.

· If any individuals will be doing demonstrations on camera but are not assigned a speaking part in this interview section, please also use statement 1.8 to introduce these demonstrators (for example, the PI introduces students)

1.1. Bas Surewaard: By this method you can study the effects of Staphylococcal Phenol Soluble Modulins on neutrophils. Of course it can be applied to a wide variety of stimuli, cells and antagonists. 
1.2. Reindert Nijland: We first had the idea for the microscopy part of the method when discussing a way to observe the effects of PSMs inside neutrophils. Using a bacterial GFP reporter strain and time-lapse imaging allows us to do exactly that. 
Protocol (read by voice talent at JoVE):
Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

2. Density gradient separation of polymorphonuclear neutrophils (PMNs) from human blood
2.1. After drawing 5 tubes of heparinised venous blood, pour 12 ml of a 1.119 g/ml density ficoll solution into a 50 ml tube and then carefully overlay 10 ml of a 1.077 g/ml density ficoll solution.
2.1.1. WIDE: Talent enters lab/frame with tubes of blood
2.1.2. MED: Talent pours 1.119 g/ml ficoll into 50 ml tube
2.1.2.x: Added shot: Talent set pipet-boy to slow release to emphasize the careful layering of the second ficoll layer
2.1.3. CU: 1.077 g/ml ficoll being overlayed onto 1.119 g/ml ficoll (TEXT: Prepare 4 gradients for 5 tubes blood)
2.2. Next, dilute the blood with an equal volume of PBS and layer 20-25 ml of blood carefully onto each dual layer Ficoll gradient.
2.2.1. MED: Talent dilutes blood with PBS
2.2.2. CU: Blood being overlaid onto one tube containing dual layer ficoll gradient
2.3. Centrifuge the gradients for 20 minutes at 396 x g and 22°C without braking and then use a vacuum pump fitted with a sterile pipette tip to aspirate the top, yellow plasma and PBMC layers and then the third, white layer.
2.3.1. MED: Talent putting tubes into centrifuge (TEXT: 20 min, 396 x g, 22°C, no brake) 
2.3.2. Added shot (also slated 2.3.2): tube is removed from the centrifuge with the layers visible. 
2.3.2. CU: Shot of layers, then yellow layer being aspirated, then white layer being aspirated
2.4. Now use a small plastic pipette to transfer the polymorphonuclear neutrophil, or PMN, fraction from each tube into a new 50 ml tube. Add freshly-prepared, pre-cooled RPMI supplemented with human serum albumin, or RPMI-HSA (Pronounce: R-P-M-I-H-S-A), in deionized water to each tube to bring the total volume to 50 ml. 
2.4.1. CU/MED: Shot of PMN fraction being collected and Talent adding at least one PMN layer into one tube (TEXT: 1 tube for every 2 gradients)
2.4.2. MED: Talent adding at least one PMN layer into one tube (TEXT: 1 tube for every 2 gradients) ( Shots 2.4.1 and 2.4.2 are taken in one continuous take
2.4.3. MED: Talent adding RPMI-HSA to at least one tube
2.5. Then, spin down the cells, aspirate the supernatant with a vacuum pump, and gently vortex the red erythrocyte and PMN-containing pellet.
2.5.1. CU: Shot of tubes being placed into centrifuge (TEXT: 10 min, 249 x g, 4°C)
2.5.2. CU: Few seconds of supernatant being aspirated
2.5.3. CU: show pellet (Red due to presence of erythrocytes)
2.6. Next add 9 ml of sterile deionised H2O to the cells and start a timer. At exactly 30 seconds, add 1 ml of 10x PBS to stop the hyperosmotic shock. Then wash the cells in a total volume of 50 ml of cold RPMI-HSA. 
2.6.1. MED: Talent adds H2O from the large transparent tube to at least one 50ml tube, then starts timer ( SHOTS 2.6.1-2.6.4 in one continuous take
2.6.2. CU: Shot of time at 30s ( This shot also as a separate take, next to the full take of the complete action
2.6.3. CU/MED: Shot of 10x PBS being added to at least one tube ( SHOTS 2.6.1-2.6.4 in one continuous take
2.6.4. MED: Talent adding RPMI-HSA to tube(s) (TEXT: 10 min, 249 x g, 4°C) ( SHOTS 2.6.1-2.6.4 in one continuous take
2.7. After removing the supernatant, add 1ml of RPMI-HSA to each pellet, which is now white due to lysis of the erythrocytes. Then resuspend by pipetting, and combine the pellets in one tube. Now, count the cells and adjust the concentration to 1 x 107 cells/ml.
2.7.1. MED: Talent adds 1ml of RPMI-HSA to the white pellet and resuspends the pellet. 
2.7.2. MED: Talent at Cell Counter, counting cells
2.7.3. CU: Shot of RPMI-HSA being added to tube to obtain 1.0x 107 
3. Flow cytometric assessment of calcium mobilization in human PMNs
3.1. Now load 5 x 106 cells/ml with 2 (M Fluo-3-AM in RPMI-HSA and cover the tube with aluminum foil to protect it from light. Next, incubate the cells for 20 minutes at room temperature under agitation.
3.1.1. WIDE: Talent adding Fluo-3-AM to cells
3.1.2. MED: Talent covers tube in aluminum foil to protect it from light, and places it under agitation
3.2. In the meantime, prepare a 3-fold serial dilution of the stimulus at 10 times the final concentration. Then pre-incubate 30 (l of the stimulus with an equal volume of freshly prepared 10 times concentrated inhibitor or buffer for 10 minutes at room temperature.
3.2.1. MED – over the shoulder: Few seconds of Talent performing 3-fold serial dilution (TEXT: e.g. Here PSM(3 is used)
3.2.2. CU: Stimulus being added to inhibitor (TEXT: When inhibitor acts on neutrophil, pre-incubate inhibitor with neutrophils)
3.2.3. MED: Talent placing stimulus/inhibitor at RT
3.3. Next wash the cells in 10 mL of RPMI-HSA and resuspend the cells in fresh RPMI-HSA at 5 x 106 c/ml.
3.3.1. MED: Talent adds RPMI-HSA to at least one tube (TEXT: 10 min, 249 x g, RT)
3.3.2. CU: Shot of pellet (if visible), then cells being resuspended 
3.4. Right before flow analysis, dilute the cells to 2x106 cells/ml in RPMI-HSA and add 200 (L of cells per FACS tube, being careful not to activate the cells by shaking or pipetting.
3.4.1. MED: Talent diluting cells in RPMI-HSA 

3.4.2. MED: Talent transfers cell suspension to a few FACS tubes
3.5. Load the first tube on the flow cytometer, wait 3 seconds, and then start the acquisition. After a fixed time period, for example 8 seconds, take off the tube and quickly add 50 (l of the lowest dilution of the stimulus to the sample. 
Video Editor: Note from author ( Shots 3.5.1-3.6.3 in one continuous shot, but in several takes which could be split up if necessary. For clarity one long take would be the best as this is an action that requires the coordination shown in this one take
3.5.1. MED: Talent loads tube, waits briefly, then starts acquisition 
3.5.2. MED: Talent takes tube off flow cytometer and adds stimulus to sample
3.6. Immediately re-load the tube and continue the acquisition. When a dilution series is finished, wash the flow cytometer needle with fresh RPMI-HSA before measuring a new series. 
3.6.1. CU: Shot of tube being loaded onto flow cytometer

3.6.2. CU: Shot of acquisition being started (TEXT: Acquire data in same way for rest of stimulus dilutions in order of increasing concentration)  This was not shot, as acquisition is started only once in 3.5.1 and continued from there
3.6.3. MED: Talent washes needle with RPMI-HSA
3.7. After running the last sample, analyze the data with flow cytometry analysis software.
3.7.1. MED – over the shoulder: Talent at computer, flow cytometry analysis software on screen
4. Fluorescent microscopy analysis of bacterial GFP expression after phagocytosis by PMNs
4.1. To analyze bacterial GFP expression after PMN phagocytosis, grow an S. aureus strain containing the reporter construct of interest overnight in broth. 
4.1.1. WIDE: Talent enters frame, places broth culture into incubator/warm room (TEXT: Here a PSMα reporter construct is used) 

4.2. Remove any GFP expressed during the overnight culture by diluting the cells to OD660 0.01, grow the culture to OD660 0.1, dilute the cells to 1:30, and then monitor the growth until the culture once again reaches an OD660 of 0.1. 
4.2.1. MED: Few seconds of cells being diluted to OD660 0.01
4.2.2. MED: Talent placing culture in incubator/warm room
4.2.3. CU: Shot of cells being diluted 1:30
4.2.4. MED: Talent looking at culture: holding up to face/at microscope/whatever is appropriate to suggest “monitoring”
4.3. Then collect the bacteria by centrifugation, wash the cells once in DPBS, and resuspend the culture at 1:10 of the original volume to obtain an OD660 of 1.0 or roughly 5.108 CFU/ml. (Two takes of 4.3 were recorded because 5.10^8 is likely an error. Tk2 is read as “5X10^8 CFU/ml.)
4.3.1. MED: Taking tube(s) out of centrifuge
4.3.2. MED: Talent adds DPBS to tube(s) (TEXT: 10 min, 249 x g, RT) and resuspending culture
4.3.3. MED: Talent resuspending culture  
4.4. Now mix the bacteria with the freshly isolated PMNs in RPMI-HSA at a 10:1 ratio. Then add pooled human serum to a 1/10th total end volume of human pooled serum within the cell solution.
4.4.1. MED: Talent adds bacteria to PMNs, then mixes cell suspension (TEXT: 1 x 107/ml S. aureus: 1 x 106/ml PMNS)
4.4.2. MED: Talent adds human serum to cell solution
4.5. Stimulate phagocytosis by shaking the cell mixture for 10 minutes at 37°C. Then dilute the bacteria-loaded PMNs to 5x105 cells/ml and transfer 250 (l of the cells into each well of an 8-well chambered cover slip.
4.5.1. MED: Talent places tube on shaker
4.5.2. MED: Talent dilutes cells
4.5.3. MED – over the shoulder: Talent adds 250 (l of cells into at least one well of 8-well chambered cover slip 
4.6. Finally, image the cells on an inverted microscope equipped with a 40x objective and encased in a dark environment chamber and acquire images at multiple locations in the coverslip chambers every 5-10 minutes in both the bright field and the GFP channel to follow the bacterial GFP production in real time. 
4.6.1. MED: Talent at inverted microscope encased with environment chamber (TEXT: Keep temperature at 37°C)
4.6.2. SCREEN: Shot of one image in bright field
4.6.3. SCREEN: Shot of one image in GFP channel
5. Results: Representative analyses of PMS( activation in human PMNs
5.1. Incubating neutrophils with a concentration series of synthetic PSMα3 results in a dose dependent rapid activation of the cells as measured by calcium flux. Pre-incubation of the PMS(3-peptide with 0.01%, 0.1% or 1% human serum significantly inhibited the ability of the stimulus to elicit a calcium response, again in a dose dependent fashion. At 1% serum hardly any activation is visible in at these PSMα3 concentrations. 
5.1.1. LAB MEDIA: 50788_Nijland_Figure1.ai (Video Editor: with “dose dependent .. calcium flux” please highlight the black data line with circles and the corresponding figure key image/text; with “0.01%” please highlight the lighter red data line with the upside down triangle and the corresponding figure key image/text; with “0.1%” please highlight the red data line with the right side up triangles and the corresponding figure key image/text; with “or 1% human serum” please highlight the red data line with the squares and the corresponding figure key image/text; with “At 1% .. concentrations” maybe highlight the red data line with squares/figure key again)

5.2. In these images, two neutrophils containing phagocytosed bacteria containing a PSMα-GFP reporter construct are shown. The bacteria start to fluoresce about 1 hour after phagocytosis, indicating expression of GFP from the PSMα promoter. Bacteria outside the neutrophils do not fluoresce, indicating that PSMα expression is rapidly switched on only when the bacteria are phagocytosed. 
5.2.1. LAB MEDIA: 50788_Nijland_Figure2.ai (Video Editor: with “two neutrophils … are shown” please highlight the white arrows in the first image [t=15]; with “start to fluoresce .. promoter” please highlight the white arrows in the last image of the top right [t=60])
INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown
5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    

        uninjected control at 48 hours post fertilization looks normal, as expected 

        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms

                     containing the first of two EGF-like repeats, exhibit brain edema.


        -LAB MEDIA: 0123_PIname_Figure2.tif


5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

        the heads of the uninjected controls look normal 

        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     

                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:

http://www.jove.com/index/Details.stp?ID=1597
6. Conclusion (said by authors on camera)
Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line. You may revise the given prompts if necessary to better fit your protocol.
6.1. Reindert Nijland: When attempting this procedure, it’s important to remember to always use fresh neutrophils for optimal results.
6.2. Bas Surewaard: After watching this video, I hope you have a good understanding of how to measure the calcium flux by flow cytometry and how to analyze bacterial gene expression inside eukaryotic cells using fluorescence microscopy.

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, 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.  

4.6.2 brightfield + gfp combined.jpg

4.6.3 - gfp s.aureus.jpg
5.1 –  50788_Nijland_Figure1.AI -  Neutrophil activation by PSMα3

5.2 –  50788_Nijland_Figure2.AI -  induction of expression of PSMα after phagocytosis

C4  – 50788_Nijland_Figure3.AI – schematic overview

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.
( 2011, Journal of Visualized Experiments


