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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 

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: 2.9., 3.4., 3.6., 4.1. and 4.2.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? 

4-5 and 5-2, but we are used to do this and we will train the week before filming to ensure everything will be OK
E. Will the filming need to take place in multiple locations? Y If yes, how far apart are the locations? 2 different floors, same building

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 analyze the phenotype of human pro-inflammatory M1 and anti-inflammatory M2 macrophage subsets by 2D-differential in gel electrophoresis. (Intro) This is accomplished by first labeling proteins extracted from primary M1 and M2 macrophage cultures with Cyanine dyes. (P1) In the second step, the proteins are mixed together and isoelectrofocusing by rehydration is carried out on the samples. (P2) Next, second dimension electrophoresis is performed with an immobilized pH gradient, or IPG, strips in the dark, (P3) and then the gels are scanned with a differential in gel electrophoresis scanner. (P4) Ultimately, analysis of the numerised images is performed to detect the differences in the polypeptidic spots between M1 and M2 macrophage subsets. (P5)

From Graphicoverview-Bouvet.ppt

(P1) show macrophage culture petri dish, and have some macrophages leave plate and enter “M1” tube and some enter “M2” tube; then have Cy3 appear above M1 tube and have “cells” turn red and Cy5 appear above M2 tube and have “cells” turn green
(P2) have “cells” leave both tubes and enter new tube and turn purple, AND please show 3.4.2. isoelectrofocusing 
(P3) please show top colored strip under “2D-Electrophoresis principle” text and have colors streak down grey SDS-PAGE rectangle and spot the “gel” as illustrated in graphic
(P4) please show totally red and totally green gel images from Graphicoverview-Bouvet.pptx
(P5) Figure 3-Bouvet.TIF

B.  Interview: (Said by you on camera. Don’t forget to smile!)  

1.1. Florence Pinet: The main advantage of this technique over existing methods, like classical 2D-gel electrophoresis, is that this technique is more sensitive, requiring only 5 micrograms of proteins, which is important for samples obtained from human patients.   Take 2 or 3
1.2. Florence Pinet: Demonstrating the procedure will be Marion Bouvet, a PhD student, Olivia Beseme and Maggy Chwastyniak, technicians, from my laboratory.  

1.2.1. Interview style: Author saying the above  called 1.2
1.2.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera. Called 1.2B (MED 
Protocol (read by voice talent at JoVE):

2. Extraction of M1 (pro-inflammatory) and M2 (anti-inflammatory) macrophage proteins for 2D electrophoresis
2.1. To prepare primary cultures of monocyte-derived macrophages, begin by diluting 25 ml of buffy coat in 25 ml of PBS. Then carefully load the diluted blood onto a separation gradient and centrifuge the cells for 20 minutes at 1600 x g and room temperature. 
2.1.1. WIDE: Few seconds Talent adding blood to PBS. Empty the blood bag into a tube (2.1.1b CU)
2.1.2. MED: Few seconds Talent loading blood onto separation gradient with PBS
2.1.3. MED: Talent placing tube(s) into centrifuge

2.2. When the cells have finished spinning, collect the monocytes at the interface layer followed by 3 successive washes of the harvested cells in 10 ml of PBS containing 0.1% EDTA. 
2.2.1. CU: Shot of layers, then few seconds monocytes being collected (2.2.1 and 2.2.2 in one shot (take 1 CU, take 2 MED))
2.2.2. MED: Talent adding PBS + EDTA to cells, with PBS+EDTA container label visible in frame if possible (TEXT: 1000 x g ( 370 x g ( 160 x g, 10 min, RT) 

2.3. After the 3rd wash, spin the cells down one more time in PBS alone, and then resuspend the pellet in 5 ml of RPMI-1640 medium without serum. 
2.3.1. CU: Tube(s) being placed into centrifuge (TEXT: 160 x g, 10 min, RT) 
2.3.2. CU: Shot of pellet if visible, then remove the supernatant and media being added to cells, with media container label visible in frame if possible (TEXT: See text for all reagent/media preparation). (take 2 MED)
2.4. Seed the cells in 35 mm dishes at a density of 1 x 106 cells per dish, and then, after a 90 minute sedimentation, discard the supernatant and wash the adherent monocytes 3 times with 1 ml of PBS.
2.4.1. MED: Talent adding cells to at least one dish (incubator step could be inserted after.)
2.4.2. MED: Talent discarding supernatant (shot with 2.4.3, take 2)
2.4.3. MED: Few seconds Talent washing dish with PBS

2.5. Next, culture the cells in 10 ml of fresh medium containing 10% volume/volume of human serum for 6 days at 37°C and 5% CO2.
2.5.1. MED: Talent placing plate(s) into incubator

2.6. Then, to yield anti-inflammatory M2 macrophages, supplement some of the cultures with 15 ng/ml of IL-4 on day 6 of culture.  
2.6.1. LAB MEDIA: Figure 1-Bouvet.TIF (Video Editor: Please highlight the right top and bottom images)
2.6.2. CU: IL-4 being added to at least one culture, with IL-4 container label visible in frame if possible (2 takes in a row)
2.7. To yield pro-inflammatory macrophages, on day 12, treat the other cultures of differentiated macrophages with 100 ng/ml of LPS for 4 hours.
2.7.1. LAB MEDIA: Figure 1-Bouvet.TIF (Video Editor: Please highlight the left top and bottom images)
2.7.2. CU: LPS being added to at least one culture, with LPS container label visible in frame if possible (2 takes in a row)
2.8. To isolate the macrophage subsets for 2D electrophoresis, next wash the culture of interest 3 times with 25 mM Tris and then release the cells from the bottoms of the plates with CHAPS extraction buffer. 
2.8.1. MED: Few seconds Talent washing at least one plate with Tris, with container label visible in frame if possible

2.8.2. MED: Talent adding extraction buffer to at least one plate, with container label visible in frame if possilbe (shot with 2.9.1, take 1 MED, take 2 CU)
2.9. Next, transfer the cells into a 1.5 ml microcentrifuge tube and lyse them at 4°C.
2.9.1. CU: Cells being added to tube

2.9.2. CU: Cells being placed at 4°C

2.10. After 5 minutes, transfer the cells in 100 microliter aliquots to -20°C storage until the protein concentration analysis. 
2.10.1. MED: Talent placing tube(s) in -20°C storage
3. Isoelectrofocusing and second dimension electrophoresis
3.1. For isoelectrofocusing of the macrophage subsets, first adjust the samples to 9 microliter aliquots and then reduce the cell solutions with lysis buffer supplemented with 2 mM of TCEP at 37 °C.
3.1.1. WIDE: Few seconds Talent adjusting at least one sample to 9 microliter aliquot (TEXT: Perform all labelling in dark) (shot with 3.1.2, take 1 MED take 2 CU)
3.1.2. MED: Talent adding TCEP to at least one sample (TEXT: TCEP = Tris(2-carboxyethyl)phosphine) 
3.2. After 1 hour, incubate the extracts with Cy3 and Cy5 at 37°C, stopping the reaction after 30 minutes with the addition of an equal volume of sample buffer.

3.2.1. CU: Cy3 being added to M1 labeled tube, with Cy5 container and M2 labeled tube visible in frame if possible (shot with 3.2.2)
3.2.2. CU: Shot of sample buffer being added to at least one tube

3.3. Then create two separate mixtures of equal volumes of Cy3-labeled M1 proteins with Cy5-labeled M2 proteins.
3.3.1. CU: Shot of Cy3- and then Cy5-labeled samples being added to at least one tube, with other tube for mixing samples visible in frame (called 3.2.2)
3.4. Next, rehydrate an IPG strip with 450 microliters of the labelled mixed samples in CHAPS extraction buffer on an isoelectric focusing cell system for 24 hours without applying any current.
3.4.1. MED: Talent adding IPG strip onto isoelectric focusing cell system

3.4.2. CU: Few seconds isoelectric focusing/IPG strip running rack placed into the device
3.5. The next day, initiate the focusing at 300 volts for 3 hours. Then set up a gradient to 1000 V for 6 hours, followed by two 8000 V gradients for 3 hours each.
3.5.1. MED: Few seconds Talent starting focusing

3.5.2. CU: Shot of gradient set to 1000 V

3.5.3. CU: Shot of gradient set to 8000 V 

3.6. To perform second dimension electrophoresis, incubate the IPG strips in equilibration buffer. After 10 minutes, transfer the strips onto 12.5% PAGE gels and seal them with low-melting agarose. 
3.6.1. MED: Talent adding IPG strip(s) to equilibration buffer

3.6.2. MED: Talent adding strip(s) to PAGE gel

3.6.3. CU: Few seconds strips being sealed with agarose

3.7. Then use an Ettan-Daltsix system at a constant voltage of 70 V to carry out the electrophoresis at 20°C overnight, followed by a 300 V run until the bromophenol blue front reaches the bottom of the gel. 
3.7.1. MED: Talent setting voltage to 70 V

3.7.2. CU: Shot of system set to 300 V (cut before the alarm goes off at the end)
3.7.3. CU: Shot of bromophenol blue front at bottom of gel
4. Image acquisition and bioinformatic analysis
4.1. To acquire images of the gels, place them between the 2 low-fluorescence glass plates of a differential in gel electrophoresis imager scanner and scan the gels at excitation/emission wavelengths of 532/580 nm for Cy3 and 633/670 nm for Cy5 to yield images with a pixel size of 100 micrometer.
4.1.1. WIDE: Talent placing one gel between glass plates into the scanner
4.1.2. SCREEN: 532/580 nm wavelength being selected (one shot with the following ones, and screen shot will be sent by the lab) 

4.1.3. SCREEN: 633/670 nm wavelength being selected

4.1.4. SCREEN: Pixel size being set to 100 micrometer the figure is named Scanner1-Bouvet.tiff (screen shot with the wavelength selected for Cy3 and Cy5 as well the pixel size of 100 micrometer.
4.1.5. OR SCREEN: image of scanned gel. Two figures named Scanner-Cy3-Bouvet.tiff and Scanner-Cy5-Bouvet.tiff presenting the screen shot of respectively Cy3 and Cy5 gel.
4.2. Analyze the images with the appropriate software, and then calculate and normalize the spot volumes in each image, assigning a normalized spot volume as a proportion of the total value of each spot detected in the gel.
4.2.1. MED – over the shoulder: Few seconds Talent analyzing images on computer

4.2.2. SCREEN: Few seconds a spot volume being calculated/normalized file 4.2.2.avi
4.2.3. SCREEN: Few seconds normalized spot volume being assigned file 4.3.1.avi
4.3. Analyze the differences in protein spot volumes for each type of macrophage by comparing the normalized spot volume value between the two macrophage groups, considering the difference between the spot volumes to be significant if the change is 1.5 fold.
4.3.1. SCREEN: Shot of comparison of normalized spot volume values between 2 macrophage groups
4.3.2. LAB MEDIA: Figure 3-Bouvet.TIF

5. Results: Bioinformatic analyses of M1 and M2 2D protein patterns
5.1. In this experiment, the 2D protein patterns of the two subtypes of macrophages, M1 pro-inflammatory and M2 anti-inflammatory, were determined by 2D differential in gel electrophoresis. The same pattern of proteins was observed for either M1 or M2 independently of the cyanine dyes used.
5.1.1. LAB MEDIA: Figure 2-Bouvet.TIF 
(Video Editor: with “M1 pro-inflammatory” please highlight the left top and bottom images; 

with “MS anti-inflammatory” please highlight the right top and bottom images; 

with “independently … used” please highlight the “Cy3” and “Cy5” texts)
5.2. Interestingly, bioinformatic analysis of the gel revealed 20 areas containing spots. Increases and decreases between the spot volumes were quantified, as visualized by the yellow, blue and green colouring. Spots were considered to have a significant differential expression if the fold-change of the normalized spot volume was greater than 1.5 with a p-value < 0.05. 
5.2.1. LAB MEDIA: Figure 3-Bouvet.TIF 
(Video Editor: with “20 areas containing spots” please highlight the black text numbers [1-20] or the 20 box outlines; 

with “increases .. colouring’ please highlight the figure legend on the bottom of the figure AND/OR the colored areas within the image; 

with “Spots … < 0.05” please highlight the “More than 2-fold increase” part of figure legend AND/OR green areas in image and “More than 2-fold decrease” part of figure legend and yellow areas)
6. Conclusion (said by authors on camera)
6.1. Florence Pinet: Following this procedure, other methods like quantitative mass spectrometry or additional proteomic analyses, can be performed to answer additional questions, such as what types of proteins are differentially expressed between the two macrophage subsets in response to various stimuli?
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.  

Graphicoverview-Bouvet.ppt

Figure 1-Bouvet.TIF

Figure 2-Bouvet.TIF

Figure 3-Bouvet.TIF

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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