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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)______N___  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: _____________________________________________
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____N____ 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 your protocol will viewers benefit most from having filmed? Please list 4-6 steps by their protocol numbers. Please do not list entire sections of the protocol. If your protocol contains highlighting, make sure these steps are highlighted. _2.5, 2.6, 3.3, 3.4, 4.1, 4.6_________________________________________

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 to be filmed by their protocol numbers. (Please do not list an entire section.) ___2.5, 4.6___________________

E.  Will the filming need to take place in multiple locations? (Y/N) ___N____ 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. Experimental Goal (read by voice talent at JoVE):
The overall goal of this experimental strategy is to resolve the distinct functional assemblies a protein may be involved in through blue native polyacrylamide gel electrophoresis fractionation of affinity-purified protein complexes and mass spectrometry correlation profiling. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Mercedes Pardo: This method can help add organizational information to the mono-dimensional protein lists generated by traditional affinity-purification-mass spectrometry experiments [1-MED]. 
1.1.1. Mercedes speaks toward the camera, interview style.
1.2. Daniel Bode: The main advantages of this procedure are that it is simple to perform, has good resolution and entails little more work than conventional geLC-MS/MS [1-MED].   

1.2.1. Daniel speaks toward the camera, interview style.
Protocol (read by voice talent at JoVE):

2. Isolation of native protein complexes by FLAG affinity purification
2.1. This protocol is optimized for the purification of protein complexes from 200 to 500 million cells expressing endogenous levels of a FLAG (pronounced as “flag”)-tagged protein [1-Title Card].
2.1.1. Title Card   
2.2. After thawing the cell pellet as described in the text protocol, add 5 milliliters of ice-cold lysis buffer containing DTT and protease inhibitors to the cell suspension and swirl to mix [1-MED].  Incubate the suspension on ice for 10 minutes [2-MED-over the shoulder].
2.2.1. Talent adds 5 mL of ice-cold lysis buffer containing DTT and protease inhibitors to the cell suspension and swirl to mix.
2.2.2. Talent leaves the cells on ice.
2.3. Transfer the cell suspension to a cold Dounce homogenizer [1-MED].  Lyse the cells with 20 to 30 strokes using the tight pestle until there is no noticeable viscosity [2-CU].  Then, transfer the homogenate to cold microcentrifuge tubes [3-MED-over the shoulder].
2.3.1. Talent transfers the lysate to a cold Dounce homogenizer.
2.3.2. Cells as talent lyses them with a tight pestle.
2.3.3. Talent transfers the homogenate to cold microcentrifuge tubes.
2.4. After centrifuging the tubes, transfer the cleared lysate to a clean cold tube, leaving approximately 50 microliters of lysate behind [1-CU-TXT].  Save a 35 microliter aliquot of lysate to measure protein concentration and monitor the purification [2-MED-over the shoulder].
2.4.1. Clean cold tube and centrifuged sample as talent transfers all of the cleared lysate except for 50 microliters to the clean cold tube.  TEXT Overlay (as “after centrifuging the tubes” is narrated): 18,000 x g for 15 min at 4 ºC
2.4.2. Talent pipettes a 35 microliter aliquot of lysate to a new tube.
2.5. Next, remove the buffer from the previously prepared beads [1-MED-TXT].  Resuspend the beads with 1 milliliter of the lysate and then mix with the rest of the lysate [2-CU].  Incubate the mixture in a rotating wheel at 4 degrees Celsius for 1 to 2 hours [3-MED-over the shoulder].
2.5.1. Talent removes the buffer from the previously prepared beads.  TEXT Overlay: see text for preparation of antibody-linked beads
2.5.2. Beads as talent resuspends in 1 mL of lysate and then mixes with the rest of the lysate.  Use labeled tubes.
2.5.3. Talent places the mixture on a rotating wheel at 4 degrees Celsius.
2.6. Collect the beads on the side of the tube with a magnet [1-CU].  Collect a 30 microliter aliquot of supernatant and discard the rest [2-MED-over the shoulder].  
2.6.1. Tube with beads as talent places on a magnet.
2.6.2. Talent collects a 30 microliter aliquot of the supernatant and discards the rest.
2.7. Resuspend the beads in 0.5 milliliters of IPP150 (pronounced as “I-P-P-one-fifty”) buffer by pipetting 4 to 6 times [1-CU-TXT]. Then, transfer the suspension to a 1.5 milliliter cold tube [2-MED-over the shoulder-TXT].   
2.7.1. Tube as talent resuspends the beads in 0.5 mL of IPP150 buffer by pipetting up and down.  TEXT Overlay: see text for IPP150 buffer
2.7.2. Talent transfers the suspension to a 1.5 mL cold tube.  TEXT Overlay: repeat IPP150 wash 2x
2.8. Next, wash beads three times with 0.5 milliliters of FLAG elution native buffer [1-MED-TXT].  With the last wash, transfer the beads to a new cold tube.  Remove the buffer thoroughly [2-CU].  
2.8.1. Talent pipettes 0.5 milliliters of FLAG elution native buffer over the beads from a labeled container.  TEXT Overlay: see text for buffer recipe
2.8.2. Tubes as talent transfers the beads to a new cold tube, removing the buffer thoroughly.
2.9. Resuspend the beads in 100 microliters of 200 microgram per milliliter 3x FLAG peptide in native elution buffer [1-MED-over the shoulder].  Then, incubate at 4 degrees Celsius for 10 minutes with gentle rotation [2-CU].
2.9.1. Talent resuspends the beads in 100 microliters of 200 microgram per milliliter 3x FLAG peptide in elution native buffer.  Use labeled containers.
2.9.2. Sample tube as talent starts it rotating at 4 degrees Celsius.
2.10. Collect the beads with the magnet and transfer the supernatant to a cold new tube [1-MED].  Repeat this step twice before pooling all the eluates [2-CU-TXT].
2.10.1. Talent collects the beads with the magnet and transfers the supernatant to a cold new tube.
2.10.2. Sample tubes as talent pools the eluates.  TEXT Overlay: repeat step 2x
2.11. Concentrate the eluate down to 25 microliters in a centrifugal filter unit by centrifugation at 10,000 x g at 4 degrees Celsius [1-MED-over the shoulder].
2.11.1. Talent places a centrifugal filter unit into a balanced centrifuge, shuts the lid, and turns on.   
3. Blue native PAGE
3.1. Prepare the sample by adding 4x native sample loading buffer and 0.5% G-250 (pronounced as “G-two-fifty”) sample additive to the 25 microliter concentrated eluate [1-MED-over the shoulder-TXT].
3.1.1. Talent adds 4x native sample loading buffer and 0.5% G-250 sample additive to the 25 microliter concentrated eluate.  Use labeled containers.  TEXT Overlay: final concentrations = 1x loading buffer and 0.005% G-250 sample additive
3.2. Load the sample and native molecular weight markers leaving an empty well between them [1-CU].  Then load 10 to 20 microliters of 1x native sample loading buffer in all the empty wells [2-MED-over the shoulder].
3.2.1. Gel as talent loads the sample and the native molecular markers leaving an empty well between them.
3.2.2. Talent loads 10 to 20 microliters of 1x native sample loading buffer in all the empty wells.
3.3. Fill the cathode chamber with 200 milliliters of 1x native PAGE Dark Blue Cathode Buffer carefully so as not to disturb the samples [1-CU].  Fill the anode chamber with 550 milliliters of 1x native PAGE Anode Buffer [2-MED].
3.3.1. Cathode chamber as talent fills with 200 milliliters of 1 x native PAGE Blue Cathode Buffer.  Use labeled containers.
3.3.2. Talent fills the anode chamber with 550 milliliters of 1x native PAGE Anode Buffer.  Use labeled containers.
3.4. Run the gel at 150 Volts for 30 minutes [1-MED-over the shoulder].  After stopping the run, remove the Dark Blue Cathode Buffer with a serological pipette… [2-CU] and replace with 1x Light Blue Cathode Buffer [3-MED].
3.4.1. Talent runs the gel at 150 Volts.
3.4.2. Chamber as talent removes the Dark Blue Cathode Buffer with a serological pipette. 3.4.2b. Chamber as talent finishes removing the dark blue cathode buffer.
3.4.3. Talent adds 1x Light Blue Cathode buffer from a labeled container.
3.5. After continuing the run for 60 minutes, open the gel cassette and discard one of the cassette plates [1-MED-over the shoulder].  The gel remains attached to the other cassette plate [2-CU]. 
3.5.1. Talent begins to open the gel cassette and discard one of the cassette plates. Continue action in next shot.
3.5.2. Gel cassette as talent opens and discards one of the cassette plates.
3.6. Place the gel in a tray containing enough fixative solution to cover it, and incubate for 30 minutes with gentle shaking [1-MED-over the shoulder-TXT].
3.6.1. Talent transfers the gel from the plate into a tray containing enough fixative solution to cover the gel and starts the gentle shaking.  TEXT Overlay: fixative solution = 40% methanol, 2% acetic acid
3.7. Then, remove the fixative solution and replace with water before scanning the gel [1-CU].
3.7.1. Talent pours fixative solution out and adds water to the tray containing the gel.
4. Preparation for mass spectrometry 
4.1. To prepare for mass spectrometry, first place a 96-well plate under a conical bottom 96-well plate to collect the waste [2-MED-over the shoulder]. Pierce the bottom of the wells of the conical bottom 96-well plate with a 21G needle [1-CU].
4.1.1. Conical bottom 96-well plate as talent pierces the bottom of the wells with a 21G needle.
4.1.2. Talent places another 96-well plate under the conical bottom 96-well plate to collect the waste. {Shot order reversed - Move shot 4.1.2 above shot 4.1.1}
4.2. Then, add 200 microliters of 50% acetonitrile-0.25% formic acid to the wells of the pierced plate [1-CU].  Incubate the plate stack in a shaker for 10 minutes [2-MED].
4.2.1. Plate as talent adds 200 microliters of 50% acetonitrile-0.25% formic acid to the wells of the pierced plate.  Use labeled containers.
4.2.2. Talent places the plate stack in a shaker.
4.3. Next, centrifuge the plate at 500 x g for 1 minute so that the liquid flows through the holes into the waste collection plate [1-MED-over the shoulder-TXT].   
4.3.1. Talent places the plate into the centrifuge, shuts lid and starts run.  TEXT Overlay: discard the waste liquid
4.4. After repeating the washing steps twice, fill the wells of the pierced 96-well plate with 150 microliters of 50 milliMolar ammonium bicarbonate [1-CU-TXT].
4.4.1. 96-well plate as talent fills the wells with 150 microliters of 50 milliMolar ammonium bicarbonate.  Use labeled containers.  TEXT Overlay: see text for plate washing
4.5. Next, place the gel on a clean surface [1-MED-over the shoulder].  
4.5.1. Talent places the gel on a clean surface.
4.6. Slice the lane containing the sample into 48 identical slices [1-CU-TXT].  Cut each slice into 2 or 3 smaller pieces, except the last five slices at the top of the gel [2-ECU].  Then, place each slice sequentially in one well of the pierced and washed 96-well plate [3-MED-over the shoulder].
4.6.1. Gel as talent slices it into 48 identical slices.  TEXT Overlay: 1.5 mm x 5 mm  
4.6.2. Slices of gel as talent cuts into smaller pieces.
4.6.3. Talent places each slice sequentially in one well of the pierced and washed 96-well plate.  
4.7. Add 50 microliters of acetonitrile to each well, and incubate the plate with shaking for 30 to 60 minutes [1-CU].  
4.7.1. Talent adding acetonitrile in the wells of the plate containing the gel pieces.
4.8. After removing the liquid by centrifugation, add 200 microliters of 2 milliMolar TCEP (pronounced as “t-sep”) in 50 milliMolar ammonium bicarbonate to each well [1-CU-TXT].  Incubate the plate with shaking for 30 minutes at room temperature before removing the liquid by centrifugation as before [2-MED-over the shoulder].
4.8.1. Plate as talent adds 2 milliMolar TCEP in 50 milliMolar ammonium bicarbonate to each well.  Use labeled containers.  TEXT Overlay: see text for incubation steps with additional buffers  
4.8.2. Talent starts the plate shaking at room temperature.
4.9. Dehydrate the gel pieces by adding 200 microliters of pure acetonitrile and incubate with shaking at room temperature for 20 minutes… [1-MED] until the gel pieces are white and opaque [2-ECU].
4.9.1. Talent adds 200 microliters of pure acetonitrile from a labeled container and starts it shaking.
4.9.2. Gel pieces showing they are white and opaque.
4.10. After removing the acetonitrile, add 150 microliters of trypsin in cold ammonium bicarbonate to each well [1-MED-over the shoulder-TXT].  Incubate the plate with shaking at 37 degrees Celsius for 2 hours [2-MED-TXT].
4.10.1. Plate as talent starts to add 150 microliter of 0.001 microgram per milliliter trypsin in cold 50 milliMolar ammonium bicarbonate to each well.  Use labeled container.  TEXT Overlay: 0.001 (g/ml of trypsin in cold 50 mM ammonium bicarbonate
4.10.2. Talent places the plate onto the shaker in the incubator.  TEXT Overlay: continue the digestion O/N at 25 ºC
4.11. Next, place a clean conical bottom plate under the gel-containing plate, ensuring correct orientation of the plates [1-CU].  Then, collect the liquid containing the peptides by centrifugation at 200 x g for 1 minute [2-MED-over the shoulder].
4.11.1. Gel-containing plate as talent places a clean conical bottom plate under it.
4.11.2. Talent places the plates into the centrifuge, shuts lid and starts run.
4.12. Place the peptides-containing plate in a centrifugal evaporator and evaporate the liquid whilst performing the next step [1-CU].  Add 150 microliters of 50% acetonitrile-0.25% formic acid to the gel pieces [2-MED-over the shoulder].  Incubate with shaking at 37 degrees Celsius for 30 minutes [3-MED].
4.12.1. Peptides-containing plate as talent places it in a centrifugal evaporator.
4.12.2. Talent adds 150 microliters of 50% acetonitrile-0.25% formic acid to the gel pieces.
4.12.3. Talent places the gel pieces-containing plate in the shaker.
4.13. Collect the liquid into the partially dried plate by centrifugation at 200 x g for 1 minute.  Continue evaporating the peptides-containing plate whilst performing the next step [1-MED-TXT].
4.13.1. Talent places the plate containing gel pieces onto the peptides plate.  TEXT Overlay: see text for additional steps
4.14. Transfer the peptide solutions to the washed centrifugal filtration plate [1-MED-over the shoulder].  Place a clean conical bottom plate underneath it to collect the peptides and centrifuge the plate stack as before [2-CU].
4.14.1. Talent transfers the peptide solutions to the washed centrifugal filtration plate.
4.14.2. Talent covers the filtration plate and places it on top of a clean peptides plate.
4.15. Evaporate the liquid in the conical bottom plate until the wells are completely dry [1-MED-over the shoulder].  Once dry, the plate can be covered with a silicone lid and stored at minus 20 degrees until performing mass spectrometry and data analysis as described in the text protocol [2-CU].
4.15.1. Talent leaves the plate to evaporate in the conical bottom plate.
4.15.2. Talent removes the plate from the evaporator and covers it with a silicone lid.
5. Results: Characterization of two distinct Mta2-containing NuRD complexes by ABC-MS 
5.1. Representative results from the hierarchical clustering of blue native-PAGE migration profiles of Mta2 (pronounced as “M-T-A-two”) and co-purifying proteins are shown here as a dendrogram (pronounced as “den-druh-gram”) and a heat-map representing protein intensities [1-LM].
5.1.1. 55498_JChoudhary_Figure8 – Authors, please provide this as a layered figure without the yellow box since we don’t talk about Wdr5 here. Author comment: We talk about Wdr5 in the text so I have left the yellow box.
5.1. The migration profile of Mta2 shows two peaks, indicative of two distinct complexes [1-LM].  Some NuRD (pronounced as “nerd”) subunits show a similar pattern, with highest abundance in the lower molecular weight assembly [2-LM].
5.1.1. 55498_JChoudhary_Figure9A – Authors, please provide figure 9A as a separate layered figure without the A label.  Editors, please highlight (or show by itself if possible) the light blue Mta2 plot. 
5.1.2. 55498_JChoudhary_Figure9A - Editors, please highlight (or add them in if Mta2 was shown by itself in the previous figure) the Mta1, Hdac2, and Mbd3 plots. 
5.2. By contrast, other NuRD subunits are more abundant in the higher molecular weight NuRD assembly [1-LM].
5.2.1. 55498_JChoudhary_Figure9B.pptx – Authors, please provide figure 9B as a separate layered figure without the B label.  Editors, please highlight the Chd4, Gatad2a, and Gatad2b plots.
5.3. On the other hand, the Mta2 interactor, Cdk2ap1 (pronounced as “C-D-K-two-A-P-one”), is only present in the higher molecular weight NuRD assembly [1-LM].
5.3.1. 55498_JChoudhary_Figure9C.pptx – Authors, please provide figure 9B as a separate layered figure without the C label.  Editors, please highlight the Cdk2ap1 plot.
6. Conclusion (said by authors on camera)

6.1. Daniel Bode: Once mastered, this technique can be done in two and a half days.  While attempting this procedure, it’s important to remember to keep all samples and reagents on ice to avoid disassociation of protein complexes [1-MED].
6.1.1. Daniel speaks toward camera, interview style.
6.2. Mercedes Pardo: This procedure can be applied to any protein of interest provided it can be eluted from the affinity media by competitive elution in native conditions [1-MED].  

6.2.1. Mercedes speaks toward camera, interview style.
6.3. Mercedes Pardo: Following this procedure, other methods like reverse or sequential co-immunoprecipitation can be performed to validate the identified subcomplexes [1-MED].
6.3.1. Mercedes speaks toward 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.  

Insert your media filenames here.
55498_JChoudhary_Figure8 – Authors, please provide this as a layered figure without the yellow box since we don’t talk about Wdr5 here.
55498_JChoudhary_Figure9A – Authors, please provide figure 9A as a separate layered figure without the A label.   
55498_JChoudhary_Figure9B.pptx – Authors, please provide figure 9B as a separate layered figure without the B label.   
55498_JChoudhary_Figure9C.pptx – Authors, please provide figure 9B as a separate layered figure without the C label.   
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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