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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___No______  (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)___No_____ 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. ___________2.4, 3.2, 3.3, 3.4, 3.5, 3.7 ______________________________

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.) ___3.7
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. Experimental Goal (read by voice talent at JoVE):
The overall goal of this protocol is to enable researchers to capture, separate, and analyze native protein complexes extracted from tissue lysates using polyacrylamide gel electrophoresis. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Tyler Rhinesmith: This method can aid researchers who study proteins because it is able to stabilize otherwise labile protein associations under near-native conditions, allowing for their identification and subsequent analysis [1-MED]. 
1.1.1. Tyler speaks toward the camera, interview style.
1.2. Akhil Sharma: The main advantage of this technique is that it uses common biological methods, so it is widely applicable and can be tailored to the goals of the individual researcher [1-MED].   
1.2.1. Akhil speaks toward the camera, interview style.
Protocol (read by voice talent at JoVE):
2. Cross-linking
2.1. To begin this procedure, prepare for blue native polyacrylamide gel electrophoresis as described in the text protocol [1-MED-TXT].
2.1.1. Talent loads the BN-PAGE gel.  TEXT Overlay: BN-PAGE
2.2. Connect the electrodes to the power supply, and electrophorese the proteins in the gel at 150 volts… [1-MED-over the shoulder-TXT] until the dye band progresses approximately 2 centimeters into resolving layer [2-ECU or CU].  At this point, stop and disconnect the power supply [3-MED].
2.2.1. Talent connects the electrodes to the power supply and turns on 150 Volts.  TEXT Overlay: 150 V
2.2.2. Gel showing the dye band progressing 2 cm into the resolving layer.
2.2.3. Talent stops and disconnects the power supply.
2.3. After disassembling the electrophoresis apparatus, separate the glass panes of the gel cassette [1-CU].  Remove and discard the stacking layer [2-MED-over the shoulder]. 
2.3.1. Glass panes as talent separates them.
2.3.2. Talent removes the discards the stacking layer.
2.4. Carefully cut the gel just below the bottom edge of the dye front, taking care to make this cut as smooth and straight as possible [1-CU].  Then, discard the unused piece of gel [2-MED-over the shoulder].
2.4.1. Gel as talent carefully cuts just below the bottom edge of the dye front.
2.4.2. Talent discards the unused piece of gel.
2.5. Trim away any unused portions along the edges of the gel strip [1-CU].  Carefully place the strip into 10 milliliters of phosphate buffered saline in a small container, and gently mix by nutation for 30 minutes to equilibrate [2-MED-over the shoulder-TXT].
2.5.1. Gel strip as talent trims away any unused portions.
2.5.2. Talent carefully places the strip into 10 milliliters of phosphate buffered saline in a small container and gently nutates.  TEXT Overlay: equilibrate for 30 min
2.6. After equilibration, discard and replace the PBS with another 10 milliliters [1-MED].  Pipette 500 microliters of 25 milliMolar DSP dissolved in dimethyl sulfoxide into the PBS, and continue mixing as before for 30 minutes [2-CU-TXT].
2.6.1. Talent discards the replaces the PBS with another 10 mL. Use labeled containers.
2.6.2. Solution with gel as talent pipettes the DSP there and then continues mixing.  TEXT Overlay: DSP = dithiobis(succinimidyl propionate)
2.7. After 30 minutes, pour off the DSP solution [1-MED-over the shoulder].  Add 10 milliliters of 0.375 Molar Tris-HCl, pH 8.8, containing 2% sodium dodecyl sulfate to quench the unreacted DSP [2-MED].  Continue the nutation for 15 minutes [3-MED-over the shoulder].
2.7.1. Talent pours off the DSP solution.
2.7.2. Talent adds 10 milliliters of 0.375 Molar Tris-HCl, pH 8.8, containing 2% sodium dodecyl sulfate from a labeled container.  
2.7.3. Talent starts the nutation back up and then starts and adjacent timer to count down from 15 minutes.
3. Sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE)
3.1. While the gel strip is quenching, prepare SDS-PAGE (pronounce PAGE as a word, not letters) gel solutions according to standard methods.  Do not add the polymerization reagents [1-MED-over the shoulder].
3.1.1. Talent prepares SDS-PAGE gel solutions.  

3.2. After quenching, return the blue native gel strip to room temperature, and cast the strip into a new gel cassette [1-MED].  To do this, carefully pick up the gel and place it onto a clean gel cassette spacer plate [2-CU].
3.2.1. Talent returns the blue native gel strip to room temperature.
3.2.2. Gel as talent carefully picks it up and places it onto a clean gel cassette spacer plate. 
3.3. Orient the strip so that it is flipped from its prior orientation and the bottom of the dye front is nearest to the top of the new cassette [1-MED-over the shoulder].   
3.3.1. Talent orients the strip so the bottom of the dye front is nearest to the top of the new cassette.   
3.4. Place the strip such that its top edge lies even with where the top edge of the cover plate will be.  Make sure the dye front is parallel to the horizontal edges of the glass plate [1-CU][2-MED-over the shoulder].
3.4.1. Strip so that the top edge lies even with where the top edge of the cover glass will be. Talent makes sure that the dye front is parallel to the horizontal edges of the glass plate. {comment: shot 3.4.1 and 3.4.2 combined}
3.4.2. Talent makes sure that the dye front is parallel to the horizontal edges of the glass plate. 
3.5. Push one side of the excised strip against one of the spacer walls, leaving room on the other side for the gel to be poured and a protein standard or ladder to be loaded [1-CU].  If the bottom edge of the gel strip contains any jagged or uneven areas, carefully cut them away [2-MED-over the shoulder].
3.5.1. Excised strip as talent pushes one side against one of the spacer walls, leaving room on the other side.
3.5.2. Talent cuts any jagged or uneven areas from the bottom edge of the gel strip away. {Comment: there are medium and close up versions of this shot}
3.7. Once the gel strip is positioned correctly, lay the cover plate over the spacer plate [1-CU].  Apply gentle pressure to push out any trapped air bubbles [2-MED-over the shoulder].  Continue to assemble the gel-pouring apparatus according to the manufacturer instructions [3-MED].
3.7.1. Gel strip as talent lays the cover plate over the spacer plate.
3.7.2. Talent applies gentle pressure onto the cover plate to push out any trapped air bubbles.
3.7.3. Talent assembles the gel-pouring apparatus.
3.6. Tyler Rhinesmith: The gel strip sometimes shifts when the top plate is being placed.  It helps to let the strip hang over the edge of the top plate a little, so it can be adjusted with a spatula to correct any shifts [1-MED].
3.6.1. Tyler speaks toward the camera, interview style. {COMMENT: We moved this interview shot AFTER 3.7, instead of before.}
3.8. Add polymerization reagents to the resolving gel buffer, and pour it into the prepared gel cassette, using a serological pipette [1-CU].  Fill the gel cassette to approximately 2 centimeters below the excised blue native-PAGE (pronounce PAGE as a word, not letters) gel strip, to leave room for the stacking layer [2-MED-over the shoulder].
3.8.1. Resolving gel buffer as talent adds the polymerization reagents there. 
3.8.2. Talent pours buffer into the gel cassette to ~2 cm below the excised blue native-PAGE gel strip to leave room for the stacking layer. 
3.9. Then, add 100 microliters of butanol over the top of the poured gel, and allow 30 minutes for polymerization of the resolving layer before pouring off the butanol [1-CU-TXT].
3.9.1. Poured gel as talent pipettes 100 microliters of butanol over the top of the poured gel.  TEXT Overlay: polymerize for 30 min
3.9.2. Talent pours off butanol. {Comment: Based on my notes, we marked this shot as 3.10.2 during filming. This is either a mistake in my notes or a mistake during filming. In any case, the butanol pour-off shot should be placed here. In the shot, you will see the plastic frame being tilted, and the talent dabbing a corner with a tissue.}
3.10. Next, add the polymerization reagents to the stacking gel solution [1-MED].  Using a serological pipette, pour the stacking layer to fill all remaining empty space in the gel cassette [2-MED-over the shoulder].
3.10.1. Talent adds the polymerization reagents to the stacking gel solution.  Use labeled containers.
3.10.2. Gel cassette as talent uses a serological pipette to pour the stacking gel layer.  Continue action in next shot. {Comment: Based on my notes, this shot marker number was used for 3.9.2 above. However, this may be a mistake in my notes. See bolded comment in 3.12.1 below.}
3.11. Tilt the gel cassette as the stacking layer is poured so it fills the space below the gel strip, and air bubbles are not trapped.  As the stacking gel buffer fills the empty space below the gel strip, gradually return the gel cassette to level footing [1-CU][2-MED-over the shoulder]. 
3.11.1. Gel cassette as talent tilts it as the stacking layer is poured so that it fills the space below the gel strip and air bubbles are not trapped. Talent gradually returns the gel cassette to level footing.
3.11.2. Talent gradually returns the gel cassette to level footing. {Comment: combined with above step}
3.12. Continue to fill the empty space next to the excised gel strip with the stacking gel buffer, until it nearly overflows [1-CU].  Then, allow the stacking layer to polymerize for 30 minutes [2-MED-over the shoulder].
3.12.1. Gel as talent continues to fill the empty space next to the excised gel strip with the stacking gel buffer until it nearly overflows. {COMMENT: steps 3.10.2 – 3.12.1 were filmed in a single take with two cameras. In the take, you will see more liquid being dispensed into the glass pane, which is tilted during pouring to let air escape. The shot numbers in the video may not match up exactly to those listed here, but follow the description of the each shot to correctly match the video to with the narration. In essence, the last sentence of narration in 3.10 should match up with the start of pouring the liquid, then flow in sequence until the take ends.}
3.12.2. Talent starts a timer to count down from 30 minutes.
3.13. After the stacking layer has polymerized, remove the gel cassette from the pouring apparatus, rinse it with distilled water [1-MED], and assemble the electrophoresis apparatus according to the manufacturer instructions [2-?].
3.13.1. Talent removes the gel cassette from the pouring apparatus and begins to rinse with water. 
3.13.2. Talent assembles the gel electrophoresis apparatus. {Comment: this shot was added during filming. The electrophoresis apparatus has two green plastic hinge clasps that snap shut to hold the glass panes in place. In the shot, the talent is seen positioning the glass pieces and snapping the clasps shut.}
3.14. Fill the inner chamber completely with 1X SDS-PAGE (pronounce PAGE as a word, not letters) running buffer [1-CU-TXT].  Then, fill the outer chamber to the level indicated by the manufacturer [2-MED]. 
3.14.1. Electrophoresis apparatus as talent fills the inner chamber with 1x SDS-PAGE running buffer from a labeled container.  TEXT Overlay: see text for preparing 1X SDS-PAGE running buffer
3.14.2. Talent fills the outer chamber to indicated level.  Use labeled containers.
3.15. Load the space next to the excised gel strip with a molecular weight ladder or the appropriate protein standard [1-CU].
3.15.1. Talent loads the space next to the excised gel strip with a molecular weight ladder. {Comment: This shot is an extreme close up, and no shot marker was used during filming. The shot is marked audibly. In the shot, you will see a plastic tip coming into frame and dispensing a viscous blue liquid onto the surface of the gel.}
3.16. Attach the electrodes to the power supply, and electrophorese the samples at 120 volts [1-CU-TXT].  When the Coomassie dye runs off the gel, stop the run, and disconnect the power supply [2-MED].
3.16.1. Power supply as talent attaches the electrodes there and electrophoreses the sample at 120 volts.  TEXT Overlay: 120 V
3.16.2. Talent stops and disconnects the power supply.
3.17. Analyze the gel using standard methods of electroblotting and antibody based protein detection [1-MED-over the shoulder].
3.17.1. Talent analyzes the gel.
4. Results: Cross-linking and detection of complexes in rat brain homogenate
4.1. Validation of multimer-PAGE (pronounce PAGE as a word, not letters) is shown here via immunoblot [1-LM].  The captured kinesin complex [2-LM] is cleaved by dithiothreitol [3-LM], showing that the high-molecular weight aggregates [4-LM] are formed by cross-linking smaller substituents [5-LM].
4.1.1. 55341_Moszczynska_Figure1a.tif – Authors, please provide a separate, layered version of figure 1a without the “A” label.
4.1.2. 55341_Moszczynska_Figure1a.tif – Editors, please highlight lane 1.
4.1.3. 55341_Moszczynska_Figure1a.tif – Editors, please highlight lane 2.
4.1.4. 55341_Moszczynska_Figure1a.tif – Editors, please highlight the top (high molecular weight) band in lane 2.
4.1.5. 55341_Moszczynska_Figure1a.tif – Editors, please highlight the bottom (lower molecular weight, 126 kDa) band in lane 2.
4.2. Depicted here, brain lysates treated with increasing concentrations of SDS… or Triton… increase detection of monomeric alpha-synuclein while decreasing the detection of the soluble oligomer/tetramer [1-LM].
4.2.1. 55341_Moszczynska_Figure1b.tif – Authors, please provide a separate, layered version of figure 1b without the “B” label. – Editors, please highlight the leftmost figure as “SDS” is narrated and the rightmost figure as “Triton” is narrated.  Then highlight the bands ~50-75 kDa throughout each blot if possible.
4.3. Here, representative results of multimer-PAGE (pronounce PAGE as a word, not letters) used to capture soluble complexes in rat brain lysate are shown [1-LM].  Proteins were detected via immunoblot [2-LM].  The expected monomeric weight of each protein is shown below the lanes [3-LM]. 
4.3.1. 55341_Moszczynska_Figure2a.tif – Authors, please provide a separate, layered version of figure 2a without the “A” label.
4.3.2. 55341_Moszczynska_Figure2a.tif – Editors, please highlight the protein names at the top of the blot.
4.3.3. 55341_Moszczynska_Figure2a.tif – Editors, please highlight the “mass of monomer” at the bottom of the blot.
4.4. Similarly, capture of membrane-bound complexes is shown here [1-LM].
4.4.1. 55341_Moszczynska_Figure2b.tif – Authors, please provide a separate, layered version of figure 2b without the “B” label.
4.5. Multimer-PAGE (pronounce PAGE as a word, not letters) occasionally fails to capture a complex, as is shown on the SDHA- respiratory-complex-two blot.  A discussion of possible explanations for this can be found in the text protocol [1-LM]. 
4.5.1. 55341_Moszczynska_Figure2b.tif – Editors, please highlight the SDHA blot or the bands within it as this is narrated.
5. Conclusion (said by authors on camera)

5.1. Akhil Sharma: Once mastered, this technique can be done in about eight hours if it is performed properly [1-MED].
5.1.1. Akhil speaks toward camera, interview style. 
5.2. Tyler Rhinesmith: After watching this video, you should have a good understanding of how to perform in-gel crosslinking of native protein complexes, followed by gel re-casting and separation by secondary SDS-PAGE [1-MED].
5.2.1. Tyler speaks toward camera, interview style. 
5.3. Akhil Sharma: Don't forget that working with acrylamide can be extremely hazardous and personal protective equipment should be worn while casting the gel [1-MED]. 
5.3.1. Akhil speaks toward camera, interview style. 
5.4. Tyler Rhinesmith: Following this procedure, the separated, stabilized complexes can be eluted or cut from the gel, and can be analyzed by many means, including immunodetection or mass spectrometry, depending on the researcher’s needs [1-MED].
5.4.1. Tyler 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.  

55341_Moszczynska_Figure1a.tif – Authors, please provide a separate, layered version of figure 1a without the “A” label.
55341_Moszczynska_Figure1b.tif – Authors, please provide a separate, layered version of figure 1b without the “B” label.
55341_Moszczynska_Figure2a.tif – Authors, please provide a separate, layered version of figure 2a without the “A” label.
55341_Moszczynska_Figure2b.tif – Authors, please provide a separate, layered version of figure 2b without the “B” 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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