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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? No
2. Does your protocol include software usage? Yes (optional)
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.
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot.
Embedding and slicing of gel sections, steps 2.2.1, 2.2.2, 2.2.3, 2.2.7, 2.2.8
4. 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. 
To maintain correct orientation/alignment during embedding/slicing of gel sections (in order to avoid loss of resolution during sampling), steps 2.2.2 and 2.2.7
5. Will the filming need to take place in multiple locations? Yes; both rooms are on the same floor.

Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.1. Bernd Fakler: The central goal for the development of csBN-MS was getting comprehensive access to the organization and assembly of protein complexes that underly signal transduction at and across the plasma membrane in various types of tissue and organs [1].

1.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

1.2. Uwe Schulte: csBN-MS currently provides the highest resolution and versatility for analyzing native protein complexes and their subunit composition, in particular with respect to membrane proteins [1].

1.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.3. Catrin Müller: Although the csBNMS technique was developed for analyzing complex mixtures of membrane protein assemblies in rodent brain, it can be easily adapted to the analysis of any type of biological sample [1].

1.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

1.4. Catrin Müller: One of the key steps of our method is the embedding of the gel piece before slicing and its correct alignment to the cutting plane. Be careful not to tear or compress the gel and make sure that it is not tilted to the cutting plane since this would drastically decrease effective resolution [1].

1.4.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

1.5. Catrin Müller:  Our csBNMS method has several practical steps that are crucial for good results. It is easier to teach it by showing how to perform those steps in detail than by just describing them [1].

1.5.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
Section - Protocol
(Editor: The authors made a number of changes here, including moving shots and adding VO. I’m don’t know if the slating and shotlist numbering match)
2. Preparative BN-PAGE
2.1. To begin this procedure, use a stirring two-chamber gradient mixer driven by a pump to cast a linear or hyperbolic pore gradient gel [1].
2.1.1. Talent approaches the work area and casts a linear pore gradient gel.
2.2. Prepare solutions for the front mixing chamber and reservoir chamber as outlined in the text protocol [1]. Start the stirrer and add 30 microliters of APS (“A-P-S”) and 2.5 microliters of TEMED (“Tea-med”) to the solution in the front chamber [2]. 
2.2.1. Talent prepares the solutions for the front mixing chamber and reservoir chamber. Any action in these preparation processes can be filmed for this shot.
2.2.2. Talent starts the stirrer and adds APS and TEMED to the solution in the front chamber.
2.2.3. Talent adds APS and TEMED to the solution in the reservoir chamber. (Move below 2.3.2)
2.3. Then, start the pump [1], and open the front valve [2]. After approximately one minute, add 90 microliters of APS and 5 microliters of TEMED to the reservoir chamber [2.2.3] and open the chamber connection [2.3.3].
2.3.1. Talent starts the pump.
2.3.2.   Talent opens the front valve.

2.2.3. Talent adds APS and TEMED to the solution in the reservoir chamber.

2.3.3. Talent opens the chamber connection.
2.3.4 [Added Shot]: Gel is poured (Author Comment: additional shot, duration: 10 min) (Editor: The authors may need to provide additional VO if they want to use this shot)
2.4. Allow the gel to polymerize slowly by thoroughly for at least 24 hours at room temperature to generate a homogenous pore size gradient [1]. If kept moist, the polymerized gel can be stored upright at 4 degrees Celsius for up to 1 week [2].
2.4.1. Close up shot a completely polymerized gel. One should be prepared in advance, and can be used for this shot.
2.4.2. Talent places the moist gel into a refrigerator to store it.
2.5. Next, prepare the loading slots by inserting the appropriate spaces between the glass plates for separating between 0.5 and 2.0 milligrams of protein [1]. The slots should be at least 3 centimeters wide [2]. 
2.5.1. Talent inserts the appropriate spaces between the glass plates to prepare the loading slots.
2.5.2. Close up shot showing the slot size.
2.6. Solubilize approximately 2.5 milligrams of membrane in 2 milliliters of solubilization buffer containing 1 percent non-denaturing detergent on ice for 30 minutes [1-TXT]. Then, ultracentrifuge at 130,000 x g for 11 minutes [2].
2.6.1. Talent adds membrane to solubilization buffer. TEXT: See text for details on membrane and detergent.
2.6.2. Talent places the tube of solubilized membrane into an ultracentrifuge, closes the ultracentrifuge lid, and turns the ultracentrifuge on.
2.7. Concentrate the solubilisate on a short 50 percent 20 percent sucrose step gradient [1] by ultracentrifugation at 400,000 x g for 1 hour [2].
2.7.1. Talent transfers the solubilisate to a new tube and sublayers it with two sucrose solutions (20 %, 50%)
2.7.2. Talent places the tube of solubilized membrane on the sucrose gradient into an ultracentrifuge, closes the ultracentrifuge lid, and turns the ultracentrifuge on.
2.8. After this, harvest the sucrose gradient from the bottom of the tube, add 0.05 percent Coomassie G-250 to the solubilisate [1] and load the sample on the gel [2-TXT].
2.8.1. Talent harvests the sucrose gradient and adds Coomassie G-250 to the solubilisate.
2.8.2. Talent loads the sample on the gel. TEXT: Limit protein load to a 10 – 15 µg/mm2 gel lane cross-section.
2.9. For running buffers, prepare a standard cathode buffer consisting of 50 millimolar tricine, 15 millimolar Bis-Tris, and 0.01 percent Coomassie G-250 [1]. Prepare a standard anode buffer consisting of 50 millimolar Bis-Tris [2].
2.9.1. Talent prepares the standard cathode buffer. Any action in this preparation can be filmed for this shot. Buffer is added to the inner chamber of the electrophoresis apparatus.
2.9.2. Talent prepares the standard anode buffer. Any action in this preparation can be filmed for this shot. Buffer is added to the outer chamber (tray) of the electrophoresis apparatus.
2.10. Run a preparative BN-PAGE at 10 degrees Celsius overnight using a three-step voltage protocol as outlined in the text protocol [1-TXT].
2.10.1. Talent sets up the preparative BN-PAGE gel. Alternatively, any action taken when setting up or running the gel can be filmed for this shot. Talent checks the programmed settings of the voltage supply and starts electrophoresis. TEXT: Schägger, H., et al. The EMBO Journal. (2000).

3. Gel Sampling and Digestion 
3.1. After the gel is run, scan the gels for documentation purposes while keeping it between the glass plates [1]. Next, disassemble the plates [2] and excise the lane sections of interest [3].
3.1.1. Talent scans the gels.
3.1.2. Talent disassembles the plates.
3.1.3. Talent excises a lane section of interest.
3.1A. Inspect the quality of the gel separation [1].
	(Editor: The authors marked the added VO here as “x.x” and the shots below as numbered. I’m not sure how they’re slated, but I’ve left the author “numbering” for the shots, and numbered the VO so that the VO talent has a number to use)
x.x.1 	[Added Shot]: Talent analyzes the quality of the gel separation by visual inspection of protein bands and artifacts on the gel strip (scanned image provided). 
x.x.2 	[Added Shot]: Talent reviews silver stained 2D-BN-PAGE/SDS-PAGE analysis of a reference strip on a light table.
3.2. Fix the lanes twice with 30 percent ethanol and 15 percent acetic acid for at least 30 minutes [2]. 
3.2.1. Talent analyzes the strip. Any action in these processes can be filmed for this shot. Alternatively, film the talent as they review previously obtained data. 
3.2.2. [bookmark: _GoBack]Talent fixes the lane with ethanol and acetic acid. Any action taken during the 
fixing process can be filmed for this shot.
3.3. Transfer the sample to embedding medium and allow it to soak and equilibrate at for at least 2 hours [1] while keeping the gel slab in slow motion on an orbital shaker [2].
3.3.1. Talent transfers the sample to embedding medium.
3.3.2.  Talent places the gel slab on an orbital shaker.
3.4. Then, cut the fixed gel lanes into sections exactly parallel to the protein migration front or band pattern [1]. Place each section on a plastic film support with equal dimensions for easier handling [2].
3.4.1. Talent cuts the fixed gel lanes into sections.
3.4.2. Talent places the sections on plastic film support.
3.5. Transfer the lanes into an open tube with stoppers that are closed on the bottom and centrally perforated on the top, both precisely aligned with the upper and lower ends of the gel section [1]. Dip the cylinder into liquid nitrogen briefly to rapidly initiate the solidification [2]. The transparent embedding medium solidifies within seconds and becomes white in color [3].
3.5.1. Talent transfers the lanes into an open tube as described.
3.5.2. Talent dips the cylinder into liquid nitrogen briefly.
3.5.3. Close up shot on the embedding medium, showing that it has solidified and become white in color. Videographer: Also capture a shot of the embedding medium when it is transparent, so that these shots can be compared before-and-after style.
3.6. Then, fill the cavity with embedding medium [1] and freeze the cylinder at -20 degrees Celsius for several hours [2].
3.6.1. Talent fills the cavity with embedding medium and dips it several times in liquid nitrogen.
3.6.2. Talent places the cylinder into a freezer.
3.7. After disassembly, remove the plastic film [1] and transfer the block with the embedded gel section to a cooled metal cylinder – which is larger in diameter and sealed on the outside with embedding medium – that is placed on a flat support [2]. Fill the cylinder with embedding medium and freeze thoroughly [3].
3.7.1. Talent removes the plastic film.
3.7.2. Talent transfers the block with the embedded gel section to a cooled metal cylinder.
3.7.3. Talent fills the cylinder with embedding medium.
3.8. Repeat this procedure with the other side of the cylinder to obtain a solid block with a coplanar bottom surface [1]. Then, remove the block from the cylinder [2], and use embedding medium to glue it to a precooled metal holder [3]. Insert the metal holder into the cryoslicing machine that is carefully aligned with respect to the slicing plane [4].
3.8.1. Use parts of shots 3.9.2 and 3.9.3, which show the slicing cycles.
3.8.2. Talent removes the block from the cylinder.
3.8.3. Talent glues the block to a precooled metal holder.
3.8.4. Talent inserts the metal holder into the cryoslicing machine.
3.9. Allow the block to equilibrate to the optimum temperature for the slicing process [1]. After this, harvest the gel slices one after another, with a final desired thickness of 0.25 millimeter step size [2], and transfer them individually to reaction tubes with low protein binding properties [3].
3.9.1. Talent sets the temperature on the cryoslicing machine (or a timer to show that they are waiting).
3.9.2. Talent harvest the gel slices.
3.9.3. Talent transfers a gel slice to a reaction tube.




Section – Results
4. Results: High-Resolution Complexome Profiling 
4.1. This protocol extends the application of high-resolution complexome profiling to non-mitochondrial membranes expressing low-abundant proteins [1]. Complex separation shows strongly stained protein bands with very little migration artifacts [2].
4.1.1. LAB MEDIA: Figure 1. Video Editor: Show only Figure 1B.
4.1.2. LAB MEDIA: Figure 1. Video Editor: Still show only Figure 1B. Emphasize the middle image (the one with the blue bands).
4.2. Deviations of peptide signals in mass and retention time indicate a very low rate for false-positive PV assignment [1].
4.2.1. LAB MEDIA: Figure 2. Video Editor: Show only Figure 2A and Figure 2B.
4.3. Run-to-run variations are easily eliminated by rescaling of the PV datasets [1]. The resulting peptide intensity information is then used to reconstruct 2,545 protein relative abundance profiles. [2].
4.3.1. LAB MEDIA: Figure 2. Video Editor: Show only Figure 2C.
4.3.2. LAB MEDIA: Figure 2. Video Editor: Show only Figure 2D.
4.4. The relevance of gel sampling step size for the resolution of protein complexes was assessed by joining of datasets [1]. 
4.4.1. LAB MEDIA: Figure 3.
4.5. At 0.25 millimeters, size separation of TPC1-associated complex populations is nicely in agreement with the results from western blot analysis [1].
4.5.1. LAB MEDIA: Figure 3. Video Editor: Emphasize Figure 3A.
4.6. Joining of more than two slices abolishes discrimination of TPC1 complex subpopulations [1].
4.6.1. LAB MEDIA: Figure 3. Video Editor: Emphasize Figure 3B.
4.7. Finally, the analysis provides information on well-characterized complexes and demonstrates the existence of novel subunits and complex assemblies [1]. 
4.7.1. LAB MEDIA: Figure 5.
4.8. For ferritin, the subunit profiles suggest the existence of at least three complex isoforms with distinct heavy/light chain stoichiometries [1]. In contrast, nicalin-nomo1 complexes, the gamma-secretase core complex, and the GPI-transamidase machinery show fixed abundance ratios of their core subunits over the entire size range and independent from association with additional proteins [2].
4.8.1. LAB MEDIA: Figure 5. Video Editor: Continue emphasizing Figure 5A.
4.8.2. LAB MEDIA: Figure 5. Video Editor: Emphasize Figure 5D, 5B, and 5E.


Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Uwe Schulte: The key parameter of csBN-MS analysis is the effective resolution of complexes which is determined by sample biochemistry, BN gel quality, proper alignment during embedding and slicing and quality of the MS data [1].
5.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
5.2. Uwe Schulte: Combining csBN-MS with isotope labelling of proteins in samples will allow for direct comparison of complexomes at different (patho)physiological, biological or developmental states [1].
5.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
5.3. Bernd Fakler: csBN-MS performed on membranes of the rodent brain revealed the diversity of receptors, ion channels and transporters with respect to their subunit composition and their function and will be instrumental for analyzing their 3D structures from native preparations [1].
5.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
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