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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____N_____  

Can you record movies/images using your own microscope camera? (Y/N)____N_____  

If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: _____________________________________________

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)__Y______ 

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) ___________________________________________
4.4   [CD16 HLADR to remove NK]
4.5   [CD14 HLADR to remove B cells]

4.8   [Classical subset identification]

4.10 [Intermediate subset identification]

4.11 [Non classical subset identification]

4.12 [surface marker expression]
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 using the step numbers listed in this document. (Please do not list entire sections.) ___________________________
None of the steps are overly difficult, but a crucial step is ensuring that contaminating cells are gated out. Steps 4.4 and 4.5.
E.  Will the filming need to take place in multiple locations? (Y/N) ___Y____ If yes, how far apart are the locations? __Same campus but about_450m_apart.
The sample preparation (step 2), and analysis (Step 4) will all be in the REN building. 

The running of the sample on the flow cytometer (Step 3) will be in the WIMR building. 

The interview can be in either location. 

As we will be analysing  (step 4) a sample ‘we prepared earlier’, then the steps in REN (step 2 and 4), and perhaps the interview, can be filmed first, before moving to WIMR to film the running of the fresh sample (Step 3) in the flow cytometry facility. 
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. Helen Williams: This method can help answer key questions in the immunology field, such as determining how monocyte subset proportions, or expression of different markers, are altered in disease states [1-MED].
1.1.1. Helen speaks towards camera (looking slightly off-camera), interview style. 

1.2. Helen Williams: The main advantage of this technique is that the cells are near to their native state and that clear instructions and justification are used to provide a standardized gating method [1-MED].   

1.2.1. Helen speaks towards camera (looking slightly off-camera), interview style. 

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Heather Medbury: Generally, individuals new to this method will struggle because many papers do not give clear instructions on how gating of the cells was performed [1-MED].  
1.3.1. Heather speaks towards camera (looking slightly off-camera), interview style. 
Authors, one of the statements was removed because the optional statements are limited to one per author (and is meant for authors not speaking in the required interview portion).

D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.4. Procedures involving human subjects have been approved by the Western Sydney Local Health District Human Research Ethics Committee (HREC) [1-Title Card].
1.4.1. Title Card
Protocol: (read by voice talent at JoVE)    
2. Sample Preparation for Whole Blood Flow Cytometry
2.1. Begin this protocol with collection of blood samples and determination of the white blood cell count as detailed in the text protocol [1-MED-over the shoulder].
2.1.1. Talent retrieves the tubes of blood from storage.
2.2. Dilute the blood with phosphate buffered saline to adjust the concentration to approximately 5 million white blood cells per milliliter [1-CU].
2.2.1. Tube of blood as talent dilutes it with PBS from a labeled container.
2.3. Prepare sufficient master mix for the number of tubes by combining blood, anti CD14-V450 (pronounced as “C-D-fourteen-V-four-fifty”), anti CD16-APC (pronounced as “C-D-sixteen-A-P-C”), and anti HLA-DR-PerCP (pronounced as “H-L-A-D-R-per-C-P”) [1-MED-TXT].  Vortex and pipette 51.9 microliters of mix into each tube [2-MED-over the shoulder].  
2.3.1. Talent prepares sufficient master mix for the number of tubes by combining blood, anti CD14-V450, anti CD16-APC, and anti HLA-DR-PerCP.  Use labeled containers.  TEXT Overlay: See text for volumes
2.3.2. Talent vortexes the master mix and begins to add 51.9 microliters it into each tube.
2.4. Add PE labelled M1 and M2 marker antibodies as well as markers for T cells, B cells, neutrophils, and natural killer cells [1-MED].  Vortex and incubate for 30 minutes at 4 degrees Celsius in the dark [2-CU].
2.4.1. Talent adds surface marker antibodies and PE labelled markers for T cells, B cells, neutrophils, and natural killer cells.
2.4.2. Tube as talent vortexes it and covers it for incubation.
2.5. Now, add 250 microliters of combined red blood cell lysis/white blood cell fixing solution, and immediately vortex the mixture gently [1-MED].  Incubate the vortexed mixture for 10 minutes in the dark at 4 degrees Celsius [2-MED-over the shoulder].
2.5.1. Talent adds 250 microliters of combined red blood cell lysis, white blood cell fixing solution and immediately vortex the mixture gently.
2.5.2. Talent places the covered mixture into fridge at 4 degrees Celsius. 
2.6. After 10 minutes, add 250 microliters of PBS and spin down the cells at 260 x g for 10 minutes at room temperature [1-MED].  
2.6.1. Talent places the tube of cells and PBS into the centrifuge, shuts lid and starts run.
2.7. Remove the supernatant and re-suspend the cells in 300 microliters of 1% formaldehyde [1-CU].  Store the cells at 4 degrees Celsius protected from light until analysis is performed [2-WIDE].
2.7.1. Sample tube as talent removes the supernatant and re-suspends the cells in 300 microliters of 1% formaldehyde.  Use labeled containers.
2.7.2. Talent places the covered mixture into 4 degrees Celsius fridge.
3. Flow Cytometry
Video editors, please use a zoom bubble to highlight the action being performed in the SCREEN capture videos.

3.1. Flow cytometry should be done within 48 hours of sample preparation. To begin, check the flow cytometer log to ensure facility staff has performed quality control checks [1-MED].
3.1.1. Talent checks the flow cytometer log to ensure the quality control checks have been performed.
3.2. To set up the flow cytometry experiment, click on “New experiment” followed by “new specimen” and “new tube” to add tubes.  Select bivariate plots by clicking on the icon and use the dropdown menus to select the axis parameters. Ensure inclusion of a CD16/CD14 plot and a plot displaying a detector alongside time to monitor the acquisition [1-SCREEN].
3.2.1. 57941_Williams_SCREEN_3.2.1: Screen capture movie as talent clicks on “New experiment” followed by “new specimen” and “new tube”.
3.2.2. 57941_Williams_SCREEN_3.2.2: Screen capture movie as talent selects bivariate plots by clicking on the icon and uses dropdown menus to select axis parameters.  Talent moves curser to show inclusion of a CD16/CD14 plot and a plot displaying a detector (related to the last laser used) alongside time to monitor the acquisition.
3.3. Insert the tube and click “Acquire”.  Check the instrument voltage settings, ensuring that detector signals are not off scale [1-MED-over the shoulder].
3.3.1. Talent inserts the tube, clicks “Acquire”, and checks the instrument voltage settings to ensure that it is not too high or low.  
3.4. Observe cells falling in the monocyte gate of the CD14/CD16 plot.  Set the recording threshold to 5000 events for the classical monocyte gate and click on “Record” [1-SCREEN].    
3.4.1. 57941_Williams_SCREEN_3.4.1: Screen capture movie as talent observes cells falling in the monocyte gate of the CD14/CD16 plot.  Then talent sets the recording threshold to 5000 events for the classical monocyte gate and clicks on “Record.”
3.5. Continue to record data for the remaining tubes.  After data for all tubes has been recorded, export the flow data as .fcs (pronounced as “dot F-C-S”) files for analysis [1-SCREEN]. 
3.5.1. 57941_Williams_SCREEN_3.5.1: Screen capture movie as talent finishes up recording data for the remaining tubes and exports flow data as .fcs files for analysis.
4. Monocyte Gating
4.1. To perform monocyte gating, open files in the analysis software.  Double click the tube name and select parameters from the dropdown menus to visualize the cells on a forward scatter area versus forward scatter height plot.  Create a doublet exclusion gate by clicking on the polygon gate tool icon and enclosing the cells [1-SCREEN].
4.1.1. 57941_Williams_SCREEN_4.1.1: Screen capture movie as talent opens files in the analysis software.  Talent double clicks the tube name and selects parameters from the dropdown menus to visualize the cells on a FSC(A)/FSC(H) plot.  Talent creates a doublet exclusion gate by clicking on the polygon gate tool icon and enclosing the cells.
4.2. Select the gated cells by double clicking on the gated region.  In the new display box adjust dropdown menu parameters to display the cells on a forward scatter area versus side scatter area plot [1-SCREEN].  
4.2.1. 57941_Williams_SCREEN_4.2.1: Screen capture movie as talent selects the gated cells by double clicking on the gated region and in the new display box adjusts dropdown menu parameters to display the cells on an FSC(A)/SSC(A) plot.  
4.3. Click on the rectangular gate icon and generously select the monocyte population based on forward and side scatter properties to exclude the majority of lymphocytes, natural killer cells, and granulocytes [1-SCREEN].
4.3.1. 57941_Williams_SCREEN_4.3.1: Screen capture movie as talent clicks on the rectangular gate icon and generously selects the monocyte population based on forward and side scatter properties to exclude the majority of lymphocytes, NK cells, and granulocytes.
4.4. Select the gated cells and redisplay on a CD14/CD16 plot, selecting the parameters by using the dropdown menus.  Click on the polygon gate to select monocytes based on their characteristic “inverted L” shape [1-SCREEN].  
4.4.1. 57941_Williams_SCREEN_4.4.1: Screen capture movie as talent selects the gated cells and redisplays on a CD14/CD16 plot, selecting the parameters by using the dropdown menus.  Talent clicks on the polygon gate to select monocytes based on their characteristic “inverted L” shape
4.5. B cell contamination may occur and therefore should be investigated.  If the non-classical population is not distinct from the cells to its left, then contamination is likely [1-LM].
4.5.1. 57941_Williams_1C – Authors, please provide a version of 1C by itself without the “C” label.
4.6. Select the gated cells and display the monocytes on a CD16/HLA-DR plot by using the dropdown menus to select parameters. Click on the polygon gate to select the HLA-DR positive cells and exclude any remaining natural killer cells and neutrophils [1-SCREEN].
4.6.1. 57941_Williams_SCREEN_4.6.1: Screen capture movie as talent selects the gated cells and display the monocytes on a CD16/HLA-DR plot by using the dropdown menus to select parameters.  Talent clicks on the polygon gate to select the HLA-DR positive cells and excludes any remaining NK cells and neutrophils.
4.7. Select the gated cells and display the HLA-DR positive cells on a CD14/HLA-DR plot using dropdown menus to select parameters. Click on the polygon gate and draw a gate to exclude the HLA-DR high/CD14 low cells [1-SCREEN].
4.7.1. 57941_Williams_SCREEN_4.7.1: Screen capture movie as talent selects the gated cells and displays the HLA-DR positive cells on a CD14/HLA-DR plot using dropdown menus to select parameters.  Talent clicks on the polygon gate and draw a gate to exclude the HLA-DR high/CD14 low cells.
4.8. Select the gated cells and use the dropdown menus to display them on a CD16/CD14 plot.  From plot options select “Zebra plot” which will enable monocyte subset gates to be drawn to determine subset proportions [1-SCREEN-TXT].
4.8.1. 57941_Williams_SCREEN_4.8.1: Screen capture movie as talent selects the gated cells and use dropdown menus to display them on a CD16/CD14 plot.  From plot options select “Zebra plot” which will enable monocyte subset gates to be drawn to determine subset proportions.  TEXT Overlay: See text for other plot options
4.9. Now, click on the rectangular gate icon and select the classical monocytes by drawing an approximate rectangular gate around the CD14 high/CD16 low, classical monocyte population [1-SCREEN]. 
4.9.1. 57941_Williams_SCREEN_4.9.1: Screen capture movie as talent clicks on the rectangular gate icon and selects the classical monocytes by drawing an approximate rectangular gate around the CD14 high/CD16 low, classical monocyte population.
4.10. Under “Display” select “Show medians” to display the median fluorescence intensity for classical monocytes. Adjust the gate such that the population has an equal distribution from the median on the left and on the right, and is encompassing all the cells to the left [1-SCREEN].  
4.10.1. 57941_Williams_SCREEN_4.10.1: Screen capture movie as talent navigates to “Display” and selects “Show medians” to display the median fluorescence intensity for classical monocytes.  Talent adjusts the gate such that the population has an equal distribution from the median on the left and right encompassing all the cells to the left
4.11. Select the intermediate population by drawing a rectangular gate that encompasses the cells to the right of the classical gate.  Adjust the bottom of the gate to exclude the non-classical cells by aligning the gate with the bottom of the concentric circles that are completely within the classical monocyte gate [1-SCREEN]. 
4.11.1. 57941_Williams_SCREEN_4.11.1: Screen capture movie as talent selects the intermediate population by drawing a rectangular gate that encompasses the cells to the right of the classical gate.  Talent adjusts the bottom of the gate to exclude the non-classical cells by aligning the gate with the bottom of the concentric circles that are completely within the classical monocyte gate.
4.12. Gate the non-classical subset by drawing a rectangular box down from the lower edge of the intermediate subset, selecting all the cells to the bottom of the population.  Under “Display” select “Show gate frequencies” to determine the percentage of each monocyte subset [1-SCREEN-TXT].  
4.12.1. 57941_Williams_SCREEN_4.12.1: Screen capture movie as talent gates the non-classical subset by drawing a rectangular box down from the lower edge of the intermediate subset, selecting all the cells to the bottom of the population.  Under “Display” talent selects “Show gate frequencies” to determine the percentage of each monocyte subset.  TEXT Overlay: See text for validation of gating method
4.13. Finally, select cells from each monocyte subset.  Alter the dropdown parameters to create a histogram for each monocyte subset displaying each marker.  Then, calculate the degree of expression using median or geometric mean as described in the text protocol [1-SCREEN].
4.13.1. 57941_Williams_SCREEN_4.13.1: Screen capture movie as talent selects cells from each monocyte subset.  Talent alters dropdown parameters to create a histogram for each monocyte subset displaying each marker and adds statistic for geometric mean to allow calculation of expression..
5. Results: Validation of Gating and Quantification of Marker Expression 
5.1. Successfully gated monocyte populations are shown here and the proportions are in line with those in the literature [1-LM].  The proportions for this sample were calculated as 88.1% classical, 4.33% intermediates, and 7.49% non-classical [2-LM].  
5.1.1. 57941_Williams_Figure1 – Authors, please remove the “A-F” labels for the video.
5.1.2. 57941_Williams_Figure1 – Video editors, please zoom into the bottom right panel.  Then highlight each sub set as narrated.
5.2. By assessing the relative position of other populations, it is clear that the T cells... and neutrophils… fall well outside the monocyte “inverted L” shape on a CD16/CD14 plot [1-LM]. 
5.2.1. 57941_Williams_Figure2A+D – Authors, please submit figure 2A and 2D together, omitting the “A” and “D” label.  Video editors, please highlight the top plot as “T cells” is narrated.  Then highlight the bottom plot as “neutrophils” is narrated.
5.3. However, both the natural killer cells… and B cell populations… overlapped with the non-classical monocyte population [1-LM].

5.3.1. 57941_Williams_Figure2B+C – Authors, please submit figure 2B and 2C together, omitting the “B” and “C” label.  Video editors, please highlight the top plot as “NK cells” is narrated.  Then highlight the bottom plot as “B cell populations” is narrated.
5.4. Heat maps confirming that contaminating cell types have been removed are shown here [1-LM].  The natural killer cells have been gated out by the HLADR-CD16 step [2-LM].  Whereas the B cells have been gated out by the HLADR-CD14 step [3-LM]. 
5.4.1. 57941_Williams_Figure3 – Authors, please omit the “A” and “B” label for the video.  
5.4.2. 57941_Williams_Figure3 – Video editors, please zoom into the left panel.
5.4.3. 57941_Williams_Figure3 – Video editors, staying zoomed in, please slide over to the right panel.
5.5. The expression of M1 and M2 markers relative to their isotype controls are shown here [1-LM].  CD120b, an M1 marker, shows a clear shift above its isotype control for all monocyte subsets [2-LM]. 
5.5.1. 57941_Williams_Figure4 – Authors, please omit the “A”, “B”, and “C” label for the video.  Also, please center the Classical, Intermediate and Non-classical labels between the two columns of panels.
5.5.2. 57941_Williams_Figure4 – Video editors, please highlight the left column of panels for the M1 Marker.
5.6. This is also the case for CD93, an M2 marker, with expression being higher in classical, moderate on intermediates, and low on nonclassical [1-LM].

5.6.1. 57941_Williams_Figure4 – Video editors, please highlight the right column of panels for the M2 Marker.
6. Conclusion (said by authors on camera)

6.1. Helen Williams:  While attempting this procedure, it’s important to remember to ensure that contaminating cells are gated out, as they could otherwise contribute to quantified expression [1-MED].
6.1.1. Helen speaks towards the camera (looking just off-camera), interview style.
6.2. Heather Medbury: Following this procedure, other markers can be examined in order to answer additional questions like how monocyte marker expression changes in disease [1-MED].
6.2.1. Heather speaks towards the camera (looking just off-camera), interview style.
6.3. Helen Williams:  Don't forget that working with human blood and formaldehyde can be hazardous and precautions such as personal protective equipment and using a biohazard hood should always be taken while performing this procedure [1-MED].
6.3.1.    Helen speaks towards the camera (looking just off-camera), interview style.
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.  

Authors, please upload the following LAB MEDIA and SCREEN capture movies to: http://www.jove.com/files_upload.php?src=17672053
LAB MEDIA (LM):

57941_Williams_1C – Authors, please provide a version of 1C by itself without the “C” label.
57941_Williams_Figure1– Authors, please remove the “A-F” labels for the video.
57941_Williams_Figure2A+D – Authors, please submit figure 2A and 2D together, omitting the “A” and “D” label. 
57941_Williams_Figure2B+C – Authors, please submit figure 2B and 2C together, omitting the “B” and “C” label.  
57941_Williams_Figure3 – Authors, please omit the “A” and “B” label for the video.  
57941_Williams_Figure4 – Authors, please omit the “A”, “B”, and “C” label for the video.  Also, please center the Classical, Intermediate and Non-classical labels between the two columns of panels.
SCREEN Capture Movies:
57941_Williams_SCREEN_3.2.1: Screen capture movie as talent clicks on “New experiment” followed by “new specimen” and “new tube”.

57941_Williams_SCREEN_3.2.2 Screen capture movie as talentselects bivariate plots by clicking on the icon and uses dropdown menus to select axis parameters.  Talent moves curser to show inclusion of a CD16/CD14 plot and a plot displaying a detector (related to the last laser used) alongside time to monitor the acquisition.
57941_Williams_SCREEN_3.4.1: Screen capture movie as talent observes cells falling in the monocyte gate of the CD14/CD16 plot.  Then talent sets the recording threshold to 5000 events for the classical monocyte gate and clicks on “Record.”
57941_Williams_SCREEN_3.5.1: Screen capture movie as talent finishes up recording data for the remaining tubes and exports flow data as .fcs files for analysis.
57941_Williams_SCREEN_4.1.1: Screen capture movie as talent opens files in the analysis software.  Talent double clicks the tube name and selects parameters from the dropdown menus to visualize the cells on a FSC(A)/FSC(H) plot.  Talent creates a doublet exclusion gate by clicking on the polygon gate tool icon and enclosing the cells.
57941_Williams_SCREEN_4.2.1: Screen capture movie as talent selects the gated cells by double clicking on the gated region and in the new display box adjusts dropdown menu parameters to display the cells on an FSC(A)/SSC(A) plot.  
57941_Williams_SCREEN_4.3.1: Screen capture movie as talent clicks on the rectangular gate icon and generously selects the monocyte population based on forward and side scatter properties to exclude the majority of lymphocytes, NK cells, and granulocytes.
57941_Williams_SCREEN_4.4.1: Screen capture movie as talent selects the gated cells and redisplays on a CD14/CD16 plot, selecting the parameters by using the dropdown menus.  Talent clicks on the polygon gate to select monocytes based on their characteristic “inverted L” shape
57941_Williams_SCREEN_4.6.1: Screen capture movie as talent selects the gated cells and display the monocytes on a CD16/HLA-DR plot by using the dropdown menus to select parameters.  Talent clicks on the polygon gate to select the HLA-DR positive cells and excludes any remaining NK cells and neutrophils.
57941_Williams_SCREEN_4.7.1: Screen capture movie as talent selects the gated cells and displays the HLA-DR positive cells on a CD14/HLA-DR plot using dropdown menus to select parameters.  Talent clicks on the polygon gate and draw a gate to exclude the HLA-DR high/CD14 low cells.
57941_Williams_SCREEN_4.8.1: Screen capture movie as talent selects the gated cells and use dropdown menus to display them on a CD16/CD14 plot.  From plot options select “Zebra plot” which will enable monocyte subset gates to be drawn to determine subset proportions.   
57941_Williams_SCREEN_4.9.1: Screen capture movie as talent clicks on the rectangular gate icon and selects the classical monocytes by drawing an approximate rectangular gate around the CD14 high/CD16 low, classical monocyte population.
57941_Williams_SCREEN_4.10.1: Screen capture movie as talent navigates to “Display” and selects “Show medians” to display the median fluorescence intensity for classical monocytes.  Talent adjusts the gate such that the population has an equal distribution from the median on the left and right encompassing all the cells to the left.
57941_Williams_SCREEN_4.11.1: Screen capture movie as talent selects the intermediate population by drawing a rectangular gate that encompasses the cells to the right of the classical gate.  Talent adjusts the bottom of the gate to exclude the non-classical cells by aligning the gate with the bottom of the concentric circles that are completely within the classical monocyte gate.
57941_Williams_SCREEN_4.12.1: Screen capture movie as talent gates the non-classical subset by drawing a rectangular box down from the lower edge of the intermediate subset, selecting all the cells to the bottom of the population.  Under “Display” talent selects “Show gate frequencies” to determine the percentage of each monocyte subset.  
57941_Williams_SCREEN_4.13.1: Screen capture movie as talent selects cells from each monocyte subset.  Talent alters dropdown parameters to create a histogram for each monocyte subset displaying each marker and its matching isotype.
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.

�Postshoot by Caitlin 
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