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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? 

2.2., 2.3., 2.8., 2.10.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.7. – Deciding where to place the PD-1 -, + or hi gates was not straight forward as there are not set limits; we used FMO controls to delineate – and +, and the hi threshold was set as that required to detect bona-fide Tfh cells from human tonsil with the same antibody panel.
E. Will the filming need to take place in multiple locations? N
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. Elliot Byford: This method can help to demonstrate the differences between circulating T-follicular helper cell subsets in healthy and diseased states.
1.2. Elliot Byford: The main advantages of this technique are that it is fast, that the samples can be batch processed, and that the cells remain alive for downstream functional analysis.
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Matthew Carr: This technique facilitates the evaluation of circulating T-follicular helper subsets as biomarkers for disease progression, as they correlate with markers of clinical severity. 
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 human subjects have been approved by Leicestershire, Northamptonshire, and Rutland Research Ethics Committee 1 for patient samples and the Health Research Authority (HRA) NRES Committee East Midlands-Derby for normal subjects.
Protocol: (read by voice talent at JoVE)
2. CD4+ T Cell Peripheral Whole Blood Isolation and Flow Cytometric Analysis
2.1. Begin by mixing 2-15-mL peripheral whole blood samples obtained in potassium-EDTA vacutainer tubes [1-WIDE] with 50 microliters of a commercially-available, human CD4+ T cell-enrichment antibody cocktail per milliliter of blood in one 50-mL conical tube per 5-15 mL of blood [2-MED].
2.1.1. Talent carrying vacutainer tubes into lab

2.1.2. Talent adding cocktail to blood, with antibody cocktail stock container visible in frame

2.2. After 20 minutes at room temperature, dilute the blood with an equal volume of 2% fetal bovine serum in PBS [1-CU] and slowly layer the diluted blood sample over 15 mL of freshly-prepared density gradient medium without disturbing the interface [2-CU].

2.2.1. Talent adding PBS + FBS to blood, with PBS + FBS container visible in frame

2.2.2. Blood being layered onto density gradient

2.3. Separate the cells by density gradient centrifugation [1-MED-TXT] and use a Pasteur pipette to collect the enriched CD4+ T cell layer from the serum-density gradient medium interface [2-CU].

2.3.1. Talent placing tube(s) into centrifuge (TEXT: 20 min, 1200 x g, 20 °C, no brake)
2.3.2. Shot of layers, then T cells being collected

2.4. Elliot Byford: “For a successful CD4+ T cell isolation, it is essential to layer the blood carefully without disturbing the interface and to quickly place the cells into the centrifuge for their separation under the appropriate centrifuge settings.” [1-MED-interview style]
2.4.1. Elliot Byford, speaking the above interview style (looking just off-camera)
2.5. Then wash the cells two times in up to 10 mL of fresh 2% FBS in PBS per wash [1-MED-over the shoulder-TXT] and resuspend the pellet in fresh 2% FBS in PBS for counting [2-CU-TXT].

2.5.1. Talent adding PBS + FBS to tube, with PBS + FBS container visible in frame (TEXT: 10 min, 400 x g, RT, x3)
2.5.2. Shot of pellet if visible, then PBS + FBS being added to cells, with PBS + FBS container label and hemocytometer visible in frame (TEXT: Optional: Cells can be cryopreserved after counting) (Author Comment: Sorry we got a bit confused here – I think we also added in a shot of actually counting using the haemocytometer rather than have it in frame in another shot.)
2.6. For flow cytometric analysis of the cells, collect the cells by centrifugation [1-CU-TXT] and resuspend the pellet at a 5x105 to 1x106 cells/50 microliters of 1% bovine serum albumin in PBS concentration [2-MED].

2.6.1. Tube(s) being placed into centrifuge bucket (TEXT: 5 min, 400 x g, RT)

2.6.2. Talent adding medium to tube, with medium container visible in frame 

2.7. Split the cells into 50 microliter aliquots in individual 1.5-mL microcentrifuge tubes [1-MED] and mix the cells in each tube with an equal volume of staining buffer [2-CU-TXT]
2.7.1. Talent adding cells to tube(s)

2.7.2. Buffer being to tube(s) (TEXT: Mix unstained/FMO samples in 100 microliters 1% BSA in PBS)
2.8. Label the cells with the appropriate antibodies as outlined in the Table [1-LM] for a 30-minute incubation on ice protected from light [2-CU].
2.8.1. Byford_Table 1.xlsx: no animation

2.8.2. Shot of tubes on ice, then tubes being covered

2.9. At the end of the incubation, wash the cells two times in 1% BSA in PBS [1-MED-TXT] and resuspend the pellets in 400 microliters of fresh PBS + BSA [2-CU].

2.9.1. Talent adding PBS + BSA to tube(s) (TEXT: 3 min, 600 x g, RT, x2)

2.9.2. Shot of pellet(s) if visible, then cells being resuspended in PBS + BSA

2.10. Transfer the cells into individual corresponding 5-mL flow cytometric analysis tubes [1-MED] and vortex the samples to resuspend the cells in a single cell-suspension [2-CU]. 
2.10.1.  Talent adding cells to tube(s)

2.10.2.  Tube(s) being vortexed
2.11. Then run an unstained sample to set the photodiode voltages so that the lymphocytes can be separated from any obvious debris and dead cells. Set a threshold of 5000 units on the forward-scatter parameter to exclude very small debris [2-MED-over the shoulder].
2.11.1.  Talent at flow cytometer, adjusting voltages, with monitor visible in frame (Author Comment: shot 2.17.1 was therefore removed as it was felt redundant. I have also added a screen capture of this process in case you wish to use it.)
2.12. Using single-stained samples [1-CU], set the photomultiplier voltages so that the positive fluorescence can be discerned from the background fluorescence while making sure that all of the events fall within the detectable scale [2-SCREEN].
2.12.1.  Tube being loaded onto cytometer

2.12.2.  *To be provided by Authors: Voltage for one excitation being set
2.13. To account for spectral overlap, mix 60 microliters of commercially-available compensation beads [1-MED] with 60 microliters of negative control beads in 100 microliters PBS + BSA [2-MED] and vortex the bead mixture [3-CU].

2.13.1.  Talent adding compensation beads to tube, with compensation bead container visible in frame

2.13.2.  Talent adding negative control beads to tube, with negative control container visible in frame

2.13.3.  Beads being vortexed
2.14. Add 20 microliters of a single antibody to the beads with vortexing [1-MED] and incubate the cell-bead mixture for 30-minutes at room temperature protected from light [2-CU].
2.14.1.  Talent adding antibody to tube with vortexing
2.14.2.  Shot of tube at RT, then tube being covered

2.15. At the end of the incubation, collect the beads and cells by centrifugation [1-MED-TXT] and resuspend the pellet in 500 microliters of BSA in PBS with vortexing [2-CU].

2.15.1.  Talent adding tube(s) to centrifuge (TEXT: 10 min, 200 x g, RT)

2.15.2.  Shot of pellet if visible, then BSA + PBS being added to tube, with BSA + PBS container label visible in frame

2.16. Acquire the sample on a flow cytometer [1-MED] using the designated compensation matrix generator in the acquisition software according to the manufacturer’s instructions [2-SCREEN].
2.16.1.  Talent loading tube onto cytometer

2.16.2.  *To be provided by Authors: Beads being analyzed/compensation matrix being generated

2.17. Then, in the flow cytometer acquisition software, [1-MED] use a stopping gate to acquire 10,000 CD4+CD45RA-CXCR5+ (C-D-4-positive, C-D-forty-five receptor-A-negative, C-X-C-R-5-positive) circulating T-follicular helper cells [2-LM]. 
2.17.1.  Talent setting threshold, with monitor visible in frame

2.17.2.  3.1.2 Figure: Video Editor: please emphasize oval gate
3. Data Analysis
3.1. To analyze the data, create a forward scatter-area vs. side scatter-area dot plot [1-WIDE] and draw a polygon gate to select the lymphocytes [1-LM]. 
3.1.1. Talent at computer creating gate, with monitor visible in frame
3.1.2. 3.1.2
Figure.psd: please emphasize gate
3.2. Create a forward scatter-area vs. forward scatter-width dot plot and draw a gate to select the single cells while excluding doublets [1-LM].

3.2.1. 3.2.1 Figure: Video Editor: please emphasize gate
3.3. Create a forward scatter-area vs. CD45RA and viability marker dot plot and draw a rectangular gate to select the live, CD45RA- cells [1-LM].
3.3.1. 3.3.1 Figure: Video Editor: please emphasize rectangular gate
3.4. Create a forward scatter-area vs. CD4 dot plot and draw a rectangular gate to select the CD4+ cells [1-LM].
3.4.1. 3.4.1 Figure: Video Editor: please emphasize square gate
3.5. Create a CD4 vs. CXCR5 dot plot and draw a rectangular gate to select the CXCR5+ [1-LM].
3.5.1. 3.5.1 Figure: Video Editor: please emphasize rectangular gate
3.6. Next, create a CXCR3 vs. CCR6 dot plot and add quadrants to subdivide the circulating T-follicular helper cells into circulating T-follicular helper-1, circulating T-follicular helper-2, and circulating T-follicular helper-17 cells [1-LM].
3.6.1. 3.6.1 Figure: Video Editor: please emphasize quadrant markers
3.7. Then create a PD-1 histogram and use the range tool to subdivide the circulating T-follicular helper cells into PD-1-positive, -negative or -high populations [1-LM].
3.7.1. 3.7.1 Figure: please sequentially add/emphasize histograms
4. Results: Representative Circulating T-Follicular Helper (cTfh) Cell Subset Analyses
4.1. A high purity of CD4+ T cells can be achieved using the demonstrated CD4+ isolation protocol [1-LM].
4.1.1. Byrod_Fig 3.tif: Video Editor: please add/emphasize 99.0% text/gate
4.2. In a normal human donor, approximately 30% of the peripheral whole blood CD4+ T cells are circulating T-follicular helper cells [1-LM], with no significant differences observed in this population in marginal zone lymphoma [2-LM] or other subtypes of B cell non-Hodgkin’s lymphoma patients [3-LM].

4.2.1. 4.2.1 Figure A: Video Editor: please emphasize cells w/in dot plot gate

4.2.2. 4.2.1 Figure B: Video Editor: please emphasize MZL data cluster

4.2.3. 4.2.1 Figure B: Video Editor: please emphasize BNHL data cluster

4.3. PD-1 expression is significantly higher in marginal zone lymphoma [1-LM] and B cell non-Hodgkin’s lymphoma patients [2-LM] compared to normal donors, however, [3-LM], as well as is the proportion of circulating T-follicular helper-1 cells [4-LM].
4.3.1. 4.3.1 Figure B: Video Editor: please add bracket and asterisks between MZL and NS data clusters as in original Figure 5
4.3.2. 4.3.1 Figure B: Video Editor: please add bracket and asterisks between BNHL and NS data clusters as in original Figure 5
4.3.3. 4.3.3 Figure B: Video Editor: please add please add brackets and asterisks as in original Figure 6
5. Conclusion (said by authors on camera):
5.1. Elliot Byford: There are emerging applications in autoimmunity and cancer in which the analysis of peripheral blood CD4 T cell subsets may give clinically useful information.
5.2. Elliot Byford: We have described a procedure for rapidly and reproducibly obtaining the relative proportions of the recently described circulating T-follicular helper subsets. This analysis can be expanded or condensed depending on the specific investigation being carried out.
5.3. Elliot Byford: While carrying out this procedure, it’s important to remember to proceed quickly to maintain a good cell viability and quality of staining [1-LM].
5.3.1. Video Editor: Can use Byrod_Fig 3.tif for transition as necessary
5.4. Elliot Byford: The procedure can be adapted to allow cell sorting for performing functional analyses of the circulating T-follicular helper cells.
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. 
Byford_Table 1.xlsx
3.1.2
Figure.psd
FSC-A vs SSC-A plot
3.2.1
Figure.psd 
FSC-A vs FSC-W plot

3.3.1
Figure.psd 
CD45RA/Dead Cell Marker vs FSC-A plot

3.4.1
Figure.psd 
CD4 vs FSC-A plot

3.5.1
Figure.psd 
CXCR5 vs CD4 plot

3.6.1
Figure.psd 
CXCR3 vs CCR6 plot

3.7.1
Figure.psd
cTFH-1, -2 and -17 histograms

Byrod_Fig 3.tif

4.2.1
Figure A.psd
the graphs from Figure 4

4.2.1 
Figure B.psd
the graphs from Figure 4

4.3.1
Figure B.psd
the graphs from Figure 5
4.3.3
Figure B.psd
the graphs from Figure 6
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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