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A.  Will you require JoVE to record video microscopy through a microscope, such as filming a complex dissection or microinjection technique? (Y/N) N If yes, please list make and model of your microscope: and specify the steps by number/short description: Does your protocol include microscopy steps that are visualized through a microscope with a digital camera/computer attached? (Y/N) N
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) N 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps:

the preparation of the plates for C3/ C4 deposition, washing steps in the C3/ C4 deposition, result analysis including gating for the C3/ C4 deposition. The careful transfer of sample for the hemolysis assay and how the plate looks at the end of the protocol.

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  pipetting off sup after spinning down in the plates/ transferring sup without taking along the RBCs -> by pipetting carefully.
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Conceptual Narrative:
The overall goal of the following experiment is to assess complement activation by antibodies against red blood cells, or RBCs, in patient serum. (Intro) 
This is achieved by incubating red blood cells with patient serum in the presence of blocking anti-C5 antibody to induce C4 and C3 deposition on the RBC surface. (C1) 
Next, the RBCs are stained with fluorescently labeled anti-C4 and anti-C3 antibodies (C2) and the amount of complement deposition on the RBCs can then be analyzed by flow cytometry. (C3) 
In an alternative method, the RBCs are incubated with patient serum in the absence of anti-C5 to induce complement-mediated lysis. (C4) 
The percentage of lysed RBCs can then be determined by measuring the amount of hemoglobin released by the cells by spectrophotometry. (C4)
From Graphc_overview.ppt
(C1) from C1, show red blood cells from left of graphic, then have C3 and C4 and green antibodies appear and attach to cells as in cells in right of graphic
(C2) if possible, have more antibodies appear in grey, some tagged with a green dot and some tagged with a blue dot and have the green-tagged ones attach to the C3’s and the blue-tagged ones attach to the C4’s OR 2.8.2. Ab being added to RBCs
(C3) Figure 2BC.pdf
(C3) from C3, show RBCs on left of graphic then have C3 appear and attach to cells (like on right of graphic) and have red tubes attach as well and release red dots 
(C4) Figure 3 (1).pdf

B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Sacha Zeerleder: The main advantage of this technique over existing methods, like the hemolysis and anti-globulin tests currently used in the diagnostic setting, is that our new methods are quantitative in nature and allow the measurement of subtle differences in the levels of complement activation.   

1.2. Sacha Zeerleder: Demonstrating the procedure will be Elisabeth Meulenbroek, a postdoc 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. Complement deposition analysis and quantification of hemolysis
2.1. Begin by washing zero-typed red blood cells 3 times with PBS. Then incubate the pellet in 0.5 % bromelain solution at a 1:2 ratio for 10 minutes at 37°C.
2.1.1. WIDE: Talent placing tube(s) in centrifuge (TEXT: 2-5 min, 664 x g, at room temperature)

2.1.2. MED: Talent adding bromelain to pellet

2.1.3. MED: Talent placing tube into incubator
2.2. After washing the cells 3 more times, store them as a 3% solution in fresh PBS at 4°C.

2.2.1. ECU: Shot of pellet if visible, then PBS being added to pellet
2.3. To analyze complement deposition on the RBCs by flow cytometry, first heat-inactivate the desired amount of patient serum for 30 minutes at 56°C.
2.3.1. MED/CU: Talent placing serum at 56°C (Multiple takes; shot will be used again)
2.4. While the serum is being heat-treated, wash the bromelain-treated red blood cells three times in veronal buffer. After the final wash, resuspend the pellet in VBG++ (Pronounce: V-B-G plus plus) at a 0.5% dilution.
2.4.1. MED: Talent placing tube(s) into centrifuge (TEXT: See text for buffer preparation details)

2.4.2. ECU: Shot of pellet if visible, then VBG++ being added to pellet
2.5. Next add a glass pearl, 25 (l of 0.5% RBCs, 37.5 (l of fresh AB serum, and 37.5 (l of 200 (g/ml anti-C5 to each well of a 96 well round bottom plate. 
2.5.4
[moved] CU: Shot of glass pearl being added to one well of 96-well plate with RBC container label visible in frame.

2.5.1. CU: Shot of RBC being added to same with RBC container label visible in frame

2.5.2. CU: Shot of AB serum being added to same with AB serum container label visible in frame (Shot will be used again)

2.5.3. CU: Shot of anti-C5 being added to same with anti-C5 container label visible in frame

2.6. Then add the heat-inactivated patient serum to each well at the appropriate concentration, supplementing with heat-inactivated AB serum as necessary, and including a negative control as well.

2.6.1. MED – over the shoulder: Talent adding serum to at least one well with patient serum container visible in frame (TEXT: e.g., 0.1% - 33%)

2.6.2. Use 2.5.2. AB serum being added to one well

2.6.3. CU: Negative control being added, with negative control container visible in frame (TEXT: e,g,, RBCs w/o patient serum or complement) (in the negative control a component misses, and we can't film not adding something). In case the voice-over is too long, "and including a negative control as well" can be left out. – two VO takes)
2.7. Use VBG++ to bring each well to a final volume of 150 (l, and then incubate the plate, covered with ELISA foil, for 1.5-2 hours at 37°C with shaking.   
2.7.1. CU: Shot of at least one well being brought up to 150 (l with VBG++

2.7.2. MED: Talent placing covered plate onto shaker
2.8. After the incubation, wash the cells three times with PBS supplemented with 0.5% BSA and then tag the cells with 1 (g/ml of fluorescently-labeled anti-C3 and anti-C4 monoclonal antibodies.

2.8.1. MED: Talent placing plate into centrifuge (TEXT: 2 min, 664 x g, RT, x3)

2.8.2. CU: Antibody being added to a few wells with anti-C3 and anti-C4 container labels visible in frame 
2.9. Incubate the cells for 30-45 minutes at room temperature with gentle shaking, and then after washing the plate three times, resuspend the RBCs in 150 (l of PBS +0.5% BSA per well.

2.9.1. CU: Plate on shaker, shaking

2.9.2. CU: PBS + BSA being added to at least a few wells

2.10. Transfer the cell suspensions to a new 96 well round bottom plate and then load the plate onto the flow cytometer. 
2.10.1. MED: Talent transferring some cell suspensions to new round bottom plate (TEXT: Do not transfer pearls) 

2.10.2. MED: Talent loading plate onto flow cytometer

2.11. Separate the single cells from the doublets using a forward scatter plot: set the gate on the single RBCs and then select the appropriate detection channel for the fluorescent signals.
2.11.1. LAB MEDIA: Figure 2A.pdf 

(Video Editor: with “Separate … scatter plot” please highlight the left dot plot; 

with “set the … single RBCs” please highlight the second dot plot and outline the P1 gate around the red cells in the second dot plot)
2.12. Quantify the results using the median fluorescence intensity. 
2.12.1. LAB MEDIA: Figure 2BC.pdf

2.13. For quantitative hemolytic analysis, heat-inactivate the patient serum and wash the bromelain-treated RBCs as just demonstrated. 

2.13.1. Use 2.3.1. heat inactivate serum

2.13.2. CU: Talent placing tube(s) in centrifuge (TEXT: 2-5 min, 664 x g, at room temperature)
2.14. Then, after incubating the RBCs with complement and patient serum as just demonstrated but without the anti-C5, spin down the cells for 5 minutes at 664 x g with reduced deceleration. 
2.14.1. MED: Talent adding RBCs to at least a few wells with complement container and patient serum container visible in frame 
2.14.2. CU: Shot of centrifuge settings being entered into centrifuge (e.g., setting the time or setting the x g or turning the brake off)
2.15. Next carefully transfer 90 (l of supernatant to a new microtiter plate, taking care not to transfer the intact cells and to avoid creating air bubbles, and then measure the absorption at A414-690 in a spectrophotometer. 
2.15.1. MED – over the shoulder: Talent dispensing supernatant to at least a few wells of new microtiter plate

2.15.2. MED: Talent loading plate in spectrophotometer

2.16. Express the hemolysis as a percentage of the lysis of a sample of RBCs incubated in pure water.
2.16.1. LAB MEDIA: Figure 3 (1).pdf
3. Results: Quantitative detection of antibody-induced complement activation on RBCs
3.1. In this first figure, representative scatter plots for bromelain-treated RBCs are shown. Suitable gating for single RBCs can be seen here. Typically, around 95% of the RBCs fall within this single cell gate.

3.1.1. LAB MEDIA: Figure 2A.pdf (Video Editor: with “Suitable … cell gate” please outline the P1 gate in the second scatter plot)
3.2. In these histograms, representative results for the effect of autoimmune hemolytic anemia, or AIHA (Pronounce: ay-ha), patient serum on C4 and C3 deposition are shown. As expected, more patient serum leads to more complement deposition. Curiously, the complement deposition occurs in two distinct positive peaks. This is probably not caused by heterogeneity in the RBC population, since the RBCs are drawn from a single donor, although the cause of this phenomenon is still being investigated.

3.2.1. LAB MEDIA: Figure 2BC.pdf 

(Video Editor: please show figure with everything but patient serum triangles then with “patient serum on C4” please highlight the top row of images; 

with “and C3 deposition is shown” please highlgiht the bottom row of images; 

with “more patient serum” please draw the patient serum triangles starting from the left small ends and stretching to the larger right ends; 

with “more complement deposition” please circle or outline or otherwise indicate the open histograms in the top and bottom right most/4th histograms; 

with “Curiously … peaks” please similarly indicate the double peaked open histograms in the 3rd histograms in the top and bottom rows)
3.3. The median fluorescence intensities of the samples are plotted in these line graphs to show the reproducibility of the C4 and C3 deposition assays. Note the wide variation in the deposition of the various AIHA patient samples.
3.3.1. LAB MEDIA: Figure 2DE.pdf 

(Video Editor: with “of the C4” please highlight the left graph; 

with “and C3 deposition assays” please highlight the right graph; 

with “Note … samples” maybe highlight/otherwise indicate the data lines in both graphs?)
3.4. Finally, data from a hemolytic assay of an AIHA patient serum sample containing auto-antibodies to RBCs can be observed in these graphs. Titration with a serum sample yields a clear, reproducible curve. With a suitable complement inhibitor such as anti-C5, the hemolytic signal can be titrated away as demonstrated in this graph. 
3.4.1. LAB MEDIA: Figure 3 (1).pdf (Video Editor: with “Titration … curve” please outline the data line in the left graph; with “the hemolytic … graph” please outline the data line in the right graph)
4. Conclusion (said by authors on camera)
4.1. Diana Wouters: After watching this video, you should have a good understanding of how to measure complement activation by RBC-specific antibodies using flow cytometric analysis of C3 and C4 deposition or a quantitative hemolytic assay.

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.  

For the schematic overview:

Graphic_overview.pdf

For the results section:
Figure 2A.pdf

Figure 2BC.pdf

Figure 2DE.pdf

Figure 3 (1).pdf
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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