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

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

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.) _________the following steps: 2.3 , 2.6, 4.2, 4.5-4.6, 5.2 __________________________________
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.) The most difficult step is 4.8 because it is important to be careful not to aspirate slices of gel when performing the various wash steps. This step should be performed cautiously to ensure success. 
E.  Will the filming need to take place in multiple locations? (Y/N) __ No _____ If yes, how far apart are the locations? ___________________________________________________

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. Arnaud Millet: This method can help answer key questions in the macrophage biology field, such as how to characterize various states of activation under various cellular environments at the proteome level [1-MED]. 

1.1.1. Arnaud speaks towards camera (looking just off-camera), interview style.
1.2. Arnaud Millet: The main advantage of this technique is that it gives the opportunity to obtain differential expression of various proteins in human macrophages by a label free quantification method [1-MED].   
1.2.1. Arnaud speaks towards camera (looking just off-camera), interview style.
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. **Arnaud Millet: [1-MED] Demonstrating the procedure will be Marie Malier… [2-MED] and Magali Court, from my laboratory [3-MED]. 

1.3.1. Arnaud speaks towards camera (looking just off-camera), interview style.  Video editors, please use this as the audio for 1.3, and 1.3.2 and 1.3.3 as the visuals.
1.3.2. Marie looks up from workbench or desk and acknowledges the camera.
1.3.3. Magali looks up from workbench or desk and acknowledges the camera.
Protocol: (read by voice talent at JoVE)
2. Isolation of Peripheral Blood Mononuclear Cells (PBMCs) from Leukoreduction System Chamber (LRSC)
2.1. To begin, add 15 milliliters of density gradient cell separation solution into each of two 50 milliliter centrifugation tubes so that the solution can warm to room temperature before receiving the LRSC [1-MED].  This is essential as density depends on temperature [2-CU] [1-MED].
2.1.1. Talent motions to put 15 mL of shows density gradient cell separation solution (15mL) in a 50 mL centrifugation tube.  Continue action in next shot.
2.1.2. Centrifugation tube as talent puts 15 mL of density gradient cell separation solution in a 50 mL centrifugation tube. 
2.2. Empty the LRSC into a 50 milliliter centrifugation tube, add 1x PBS up to 50 milliliters, and mix [1-MED].  
2.2.1. Talent empties the LRSC into a 50 mL centrifugation, adds the PBS and mixes.
2.3. Then, very slowly, add 25 milliliters of the mix on top of 15 milliliters of equilibrated density gradient solution [1-CU].  Be careful not to mix the phases during this step.  The blood must be added on the density gradient solution without any disturbance of this phase [2-ECU].
2.3.1. Equilibrated density gradient solution as talent begins to add 25 mL of the mixture to the top of the 15 mL.  Continue action in next step. (Editor: Shots 2.3.1 and 2.3.2 might be combined. The authors were not clear on this, but their notes suggest it)
2.3.2. Top of the density gradient solution as talent very carefully adds the blood.
2.4. Centrifuge both centrifugation tubes for 25 minutes at 700 x g without breaks [1-MED].  
2.4.1. Talent places the centrifuge tubes into the centrifuge.  
2.5. At the end of the density gradient centrifugation, the layers from bottom to top are [1-LM]: the erythrocytes and granulocytes (pronounced as “ih-rith-ruh-sahyts” and “gran-yuh-loh-sahyts”) forming the pellet… [2-LM], the density gradient solution phase… [3-LM], a layer of PBMCs… [4-LM], and the plasma [5-LM]. 
2.5.1. ficoll.jpg
2.5.2. ficoll.jpg - Video editors, please highlight the dark pellet as the bottom of the tube.
2.5.3. ficoll.jpg - Video editors, please highlight the liquid above the pellet up to the next layer (~15 mL mark).
2.5.4. ficoll.jpg - Video editors, please highlight the thin layer at about the 15 mL mark.
2.5.5. ficoll.jpg - Video editors, please highlight the liquid above the thin layer at about 15 mL.
2.6. With a pipette, pass through the plasma phase without aspirating it [1-ECU].  Then, collect the PBMC layer into a new 50 milliliter centrifugation tube [2-CU].  
2.6.1. Centrifuge tube as talent uses a pipette to pass through the plasma phase without aspirating. (Editor: Shots 2.6.1 and 2.6.2 might be combined. The authors were not clear on this, but their notes suggest it)
2.6.2. Tube as talent transfers the PBMC layer into a new 50 mL centrifugation tube.
2.7. Add up to 50 milliliters of 1x PBS to the PBMCs as a washing step and centrifuge for 10 minutes at 300 x g [1-MED].  Aspirate the supernatant… [2-MED] and resuspend the pellet in 40 milliliters of macrophage medium [3-CU-TXT].
2.7.1. Talent adds PBS to the centrifuge tube from a labeled container.  It is not necessary to show putting the sample into the centrifuge here.
2.7.2. Talent removes the tube from the centrifuge and begins to aspirate the supernatant.
2.7.3. Tube as talent resuspends the pellet in macrophage medium. TEXT: See text for preparing macrophage medium
3. Magnetic Labeling and Isolation of CD14+ Cells (Monocytes)
3.1. After counting the PBMCs in a Malassez chamber, transfer the amount of PBMCs necessary for conducting the experiment to a centrifugation tube [1-MED-TXT].  Centrifuge the cells for 10 minutes at 300 x g [2-MED].
3.1.1. Talent transfers the PBMCs into a centrifugation tube.  TEXT: Typically 100-300 x 106 cells
3.1.2. Talent places the tube into the centrifuge, shuts lid and turns on.
3.2. Aspirate the supernatant and resuspend the pellet in 80 microliters of the sorting buffer per 10 million PBMCs [1-CU-TXT].  Then, add 20 microliters of CD-fourteen microbeads per 10 million PBMCs [2-MED].  Mix well and incubate for 15 minutes at 4 degrees Celsius under constant agitation [3-CU].
3.2.1. Centrifuged tubes as talent aspirates the supernatant and resuspends the pellet in the sorting buffer.  TEXT: See text for preparing sorting buffer
3.2.2. Talent adds 20 microliters of CD14 microbeads per 107 PBMCs.
3.2.3. Sample tube as it mixes at 4 degrees Celsius.
3.3. Following incubation, add 1 milliliter of sorting buffer per 10 million PBMCs as a washing step and centrifuge as before [1-MED].  Then, aspirate the supernatant and resuspend the pellet in 500 microliters of sorting buffer per 100 million PBMCs [2-CU].
3.3.1. Talent adds sorting buffer to the tube.
3.3.2. Tube with pellet as talent aspirates the supernatant and resuspends the pellet in sorting buffer.
3.4. Now, place a column in the magnetic field of the separator [1-MED]. Prepare the column by rinsing it with 3 milliliters of sorting buffer [2-CU].
3.4.1. Talent places a column in the magnetic field of the separator.
3.4.2. Column in the magnetic field as talent rinses it with sorting buffer.
3.5. Apply the cell suspension onto the column [1-CU-TXT].  Then, collect the flow-through containing unlabeled cells [2-CU].
3.5.1. Column as talent adds the cell suspension there.  TEXT: LS columns are used for up to 109 PBMCs
3.5.2. Column as talent collects the flow-through containing the unlabeled cells.
3.6. Wash the column 3 times with 3 milliliters of sorting buffer by adding sorting buffer only when the column reservoir is empty [1-MED].  Then, place a collection tube under the column and remove it from the separator [2-CU].
3.6.1. Talent adds sorting buffer to the empty column reservoir.  Use labeled containers.
3.6.2. Column as talent places a collection tube underneath and then removes it from the separator. 
3.7. Following wash, pipette 5 milliliters of sorting buffer into the column [1-MED].  Immediately flush out the magnetically labeled cells by firmly pushing the plunger into the column [2-CU].
(Editor: These might be slated as 3.6.3 and 3.6.4. The authors “combined” 3.6 and 3.7 as the actions are continuous and they said there should be no break between them. I’ve reverted the shotlist to how it was original written as the authors changes didn't change how the video will be put together)
3.7.1. Column as talent pipettes 5 mL of sorting buffer there.
3.7.2. Column as talent firmly pushes the plunger into the column.
3.8. Finally, repeat these steps with a new column before plating the monocytes and performing the macrophage polarization as described in the text protocol [1-MED].
3.8.1. Talent begins washing the new column use 3.4.2 because these are the same steps.
4. Lysis and In-Gel Digestion 
4.1. Maintain the monocytes and then macrophages in an oxygen-controlled environment to perform hypoxic condition analysis.  Use a hypoxia working station in order to maintain cells under the desired oxygen partial pressure during the experiment [1-WIDE].
4.1.1. Talent sets-up/works in the hypoxia working station. 
4.2. When working under low oxygen pressure, it is important to prepare all media and washing buffers under the station and wait sufficiently to obtain the correct partial pressure in the liquid [1-CU]. 
4.2.1. Medium as talent inserts the probe to measure the oxygen concentration directly. Show the reading that appears on the probe display.
4.3. Perform cell lysis in Laemmli buffer under an adapted hood [1-MED-TXT]. Load the protein equivalent of 300,000 cells for each sample on 4-to-12-percent bis-Tris acrylamide gels [2-CU].
4.3.1. Talent performs the cell lysis in Laemmli buffer.  TEXT: See text for preparing Laemmli buffer
4.3.2. Gel as talent loads the sample there.
4.4. Control the duration of the electrophoretic migration to allow each protein sample to be split into 6 gel bands, as shown here [1-LM].
4.4.1. 58727_MILLET_Figure3.tif
4.5. After fixing and staining the as described in the text protocol, excise the protein bands with a clean scalpel [1-CU-TXT]. 
4.5.1. Gel as talent excises one of the protein bands with a clean scalpel.  TEXT: Clean glass surface with 5% SDS solution, beforehand
4.6. Dice each excised band before placing them into 500 microliter tubes [1-ECU].
4.6.1. Excised band as talent dices it up.  
4.7. Now, wash the gel slices 3 times in 200 microliters of 25 milliMolar ammonium bicarbonate for 20 minutes at 37 degrees Celsius, discarding the ammonium bicarbonate between each step [1-MED-over the shoulder]. Follow this with one wash in 25 milliMolar ammonium bicarbonate and acetonitrile [2-MED].
4.7.1. Talent leaves the gel slices to wash at 37 degrees Celsius.
4.7.2. Talent discards the previous solution and then adds 25 milliMolar ammonium bicarbonate and acetonitrile to the gels from a labeled container.
4.8. Then, dehydrate the gel pieces with 200 microliters of 100% acetonitrile for 10 minutes [1-CU-TXT].
4.8.1. Tube of gel pieces as talent adds 100% acetonitrile from a labeled container. TEXT: Remember: Discard ammonium bicarbonate and acetonitrile before adding pure acetonitrile
4.9. Incubate each gel piece with 10 milliMolar DTT in 25 milliMolar ammonium bicarbonate for 45 minutes at 56 degrees Celsius [1-MED-TXT].  Then, discard the DTT and incubate the gel piece with 55 milliMolar iodoacetamide in 25 milliMolar ammonium bicarbonate for 35 minutes in the dark at room temperature [2-CU].
4.9.1. Talent adds 10 milliMolar dithiothreitol in 25 milliMolar ammonium bicarbonate to the gel pieces.  Use labeled containers.  TEXT: DTT = dithiothreitol
4.9.2. Sample tube as talent adds 55 milliMolar iodoacetamide in 25 milliMolar ammonium bicarbonate from a labeled container and covers the tube with foil to protect from light. 
4.10. To stop alkylation, discard the used solution and incubate each gel piece with 200 microliters of 10 milliMolar DTT in 25 milliMolar ammonium bicarbonate for 10 minutes at room temperature [1-MED-over the shoulder].  
4.10.1. Talent adds 200 microliters of 10 milliMolar DTT in 25 milliMolar ammonium bicarbonate to the sample tube and starts a timer to count down from 10 minutes.  Use labeled containers.
4.11. Wash the gel pieces in 200 microliters of 25 milliMolar ammonium bicarbonate [1-CU-TXT].  Then, dehydrate with 200 microliters of 100% acetonitrile for 10 minutes [2-MED].
4.11.1. Sample tube as talent washes the gel pieces in 200 microliters of 25 milliMolar ammonium bicarbonate.  Use labeled containers. TEXT: Remember: Discard previous solution before adding the next (Editor: Please keep this text overlay up for all of 4.11. The author has made a point to include these discarding instructions on every step.)
4.11.2. Talent dehydrates the gel pieces with 200 microliters of 100% acetonitrile.  Use labeled containers.
4.12. Digest the proteins overnight at 37 degrees Celsius with Trypsin-Lys-C mix according to the manufacturer’s instructions [1-MED].
4.12.1. Talent leaves the sample at 37 degrees Celsius. 
4.13. Extract the resulting peptides from gel pieces by adding 50 microliters of 50% acetonitrile for 15 minutes in low-adsorption tubes [1-CU].  After adding 50 microliters of 5% formic acid for 15 minutes, add 50 microliters of 100% acetonitrile for 15 minutes [2-MED].
4.13.1. Sample tube as talent adds 50 microliters of 50% acetonitrile and starts timer to count down from 15 minutes.
4.13.2. Talent removes the 5% formic acid and adds 50 microliters of 100% acetonitrile.  Use labeled containers.
4.14. Pool and dry each fraction in low-absorption tubes to limit adsorption of peptides and sample loss [1-CU].  Store the samples at minus 80 degrees Celsius until further analysis, as detailed in the text protocol [2-WIDE-TXT].
4.14.1. Low-adsorption tubes as talent pools each fraction there. Talent dries samples using a vacuum concentrator
4.14.2. Talent places the dried samples into the -80 degree Celsius freezer.  TEXT: See text for alternative in-solution digestion and isoelectric focusing fractionation
5. Results: Proteomic Analysis of Human Macrophage Polarization Under a Low Oxygen Environment
5.1. Shown here is the representative purity assessed by flow cytometry following magnetic bead selection of CD-fourteen-positive monocytes [1-LM]. 
5.1.1. 58727_MILLET_Figure1.tif – Video editors, towards the end of the narration, please highlight the red dashed-line box in the bottom figure.
5.2. Phase contrast imaging of differentiated human macrophages show the heterogeneity of obtained morphologies for two different polarizations after 9 days of culture [1-LM]. 
5.2.1. 58727_MILLET_Figure2.tif

5.3. An example of an off gel digestion using silver stained SDS page gels is shown [1-LM].  Evaluation of protein from cell lysis… [2-LM] and after in-solution digestion [3-LM] shows the absence of degradation during lysis and the efficiency of the digestion [4-LM].

5.3.1. 58727_MILLET_Figure4.tif
5.3.2. 58727_MILLET_Figure4.tif – Video editors, please highlight the lane labeled “2 µg total proteins.”
5.3.3. 58727_MILLET_Figure4.tif – Video editors, please highlight the lane labeled “2 µg of digested protein.”
5.3.4. 58727_MILLET_Figure4.tif
5.4. Shown here is an example of a collision induced dissociation spectrum of a peptide found at a mass-to-charge ratio of 597.29 on the MS spectrum, with an electric charge of positive 2.  From this spectrum, the corresponding sequence was determined [1-LM]. 
5.4.1. 58727_MILLET_Figure5.tif

5.5. The final result after analysis is a heat-map representing the hierarchical clustering of all polarization states using differentially expressed proteins [1-LM].  Analysis reveals a cluster of proteins overexpressed in all polarizations in the 3% Oxygen condition [2-LM]. 
5.5.1. 58727_MILLET_Figure6.tif
5.5.2. 58727_MILLET_Figure6.tif – Video editors, please highlight the red rectangle at the bottom of the figure.
6. Conclusion (said by authors on camera)

6.1. Arnaud Millet: While attempting this procedure, it’s important to remember to decide first the type of fractionation that you will perform on your samples to adapt the protocol accordingly [1-MED].
6.1.1. Arnaud speaks towards camera (looking just off-camera), interview style.
6.2. Arnaud Millet: The proteomic approach described in this work is complementary to genomic approaches that have been used during recent years in the field of human macrophage polarization studies [1-MED]. 
6.2.1. Arnaud speaks towards camera (looking just off-camera), interview style.
6.3. [1-MED].
6.3.1. Arnaud speaks towards camera (looking just off-camera), interview style.

6.4. Arnaud Millet: After its development, this technique paved the way for researchers in the field of immunology to explore the various state of activation of immune cells at the proteome level in humans or in other mammals [1-MED].
6.4.1. Arnaud speaks towards camera (looking just off-camera), interview style.
6.5. Arnaud Millet: Don't forget that working with Dithiothreitol and 2-mercaptoethanol can be extremely hazardous and precautions such as manipulation under an adapted hood should always be taken while performing this procedure [1-MED].   
6.5.1. Arnaud speaks towards 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.  

LAB MEDIA:

ficoll.jpg
58727_MILLET_Figure1.tif
58727_MILLET_Figure2.tif

58727_MILLET_Figure3.tif

58727_MILLET_Figure4.tif

58727_MILLET_Figure5.tif

58727_MILLET_Figure6.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 are included in the email accompanying the finalized script.
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