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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (N)  
2. Does your protocol include software usage? (N)
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.
2.1 / 2.3 / 2.4 / (2.6/2.7) / 2.9 / (maybe most crucial part of the suspension pulse chase as well?)
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. 
2.1 / 2.3
5. Will the filming need to take place in multiple locations? (N)
If yes, how far apart are the locations? 


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. Bertrand Kleizen: The radioactive pulse chase, using 35-S labeled methionine and cysteine, is a rather old, but still the only biochemical method to investigate protein biosynthesis with time in live cells.

1.1.1. INTERVIEW: Named author stays the statement above while looking slightly off-camera

1.2. Bertrand Kleizen: Protein biosynthesis covers protein translation, folding and assembly, trafficking, and degradation. Combining the radioactive pulse chase with analysis of co- and posttranslational protein modifications, such as disulfide-bond formation and N-linked glycosylation, provides a sensitive and quantitative assay to investigate a protein’s fate over time [1].

1.2.1. INTERVIEW: Named author stays the statement above 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. Guus van Zadelhoff: Good focus and experimental handling is required to for this procedure. Good preparation is crucial such as buffers, your radioactive workspace, and a clear pulse chase schedule [1].

1.3.1. INTERVIEW: Named author stays the statement above while looking slightly off-camera

1.4. Guus van Zadelhoff: This video provides an ‘over-the-shoulder-view’ of the radioactive pulse chase [1].

1.4.1. INTERVIEW: Named author stays the statement above while looking slightly off-camera






Introduction of Demonstrator: (Said by you on camera)

1.5. Bertrand Kleizen: Demonstrating the procedure will be Hui Ying Yeoh, a PhD candidate from our laboratory.
  
1.5.1. Interview style: Author saying the above 
1.5.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.


Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.6. All radioactive reagents and procedures were handled in accordance with local Utrecht University radiation rules and regulations.
1.7. 

Section - Protocol
2. Pulse Chase for Adherent Cells
2.1. To begin this procedure, seed, transfect, and culture cells as outlined in the text protocol. Before the pulse chase inspect your cells through the microscope [1]. Next, wash the dishes with 2 milliliter of wash buffer [2-TXT]. Add 2 milliliter of starvation medium to the cells [3], and place the dishes in a humidified incubator at 37 degrees Celsius with 5 percent carbon dioxide for 15 minutes [4].
2.1.1. WIDE: Establishing shot of the talent approaching the microscope with 6 dishes  of previously cultured cells in hand, and then they put dish under the microscope. 
2.1.2. MED: Talent washes dishes with wash buffer in flow cabinet. TEXT: See text for the compositions of all buffers and media. Video editor: Keep this text overlay up for 2.1.2 and 2.1.3.
2.1.3. MED: Talent aspirates medium and adds starvation medium to the dish, and starts timer.
2.1.4. MED: Talent transfers the dishes to a humidified incubator.
2.1.5. [bookmark: _GoBack][Added Shot]: MED: Overview pulse chase setup (shot list videographer 2.1.5) (Editor: The authors will need to provide additional VO if they want to use this shot) 
2.2. Transfer the dishes to the racks in the water bath – which has been prewarmed to 37 degrees Celsius [1] – so that they are in contact with water but do not float [2]. Then, start a timer [3].
2.2.1. MED: Talent begins transferring the dishes to the racks of a water bath.
2.2.2. CU: Close up of the dishes in the water bath, showing that they are in contact with the water but are not floating.
2.2.3. MED: Talent starts a timer. Videographer: Make sure this timer is clearly visible in any shot that mentions timing (i.e., shots 2.3.1, 2.4.1, and 2.6.1)
2.3. At 40 seconds, aspirate the starvation medium [1]. Using a pipette, draw up 600 microliters of pulse solution [2]. At exactly one minute, gently add the pulse solution to the center of the dish [3]. Repeat this process – of removing the starvation medium and adding the pulse solution – for the remaining dishes at 1 minute intervals [4].
2.3.1. MED: Talent aspirates the starvation medium from the dish.
2.3.2. MED: Talent uses a pipette to draw up the pulse solution.
2.3.3. MED: Talent gently adds the pulse solution directly to the center of the dish.
2.3.4. MED: Talent, with a different dish, aspirates the medium and adds the pulse solution.
2.4. At exactly 11 minutes, and for all following dishes according the pulse chase scheme, except for the 0-minute chase sample, add 2 milliliter of chase medium directly to the dish [1]. Aspirate the chase medium and replace it with 2 milliliter of fresh chase medium [2]. Repeat this process for all remaining dishes at 1-minute intervals [3].
2.4.1. MED: Talent takes the lid from dish 1 and adds chase medium directly to it, and gently swirls. [Shots 2.4.1 – 2.4.3]
2.4.2. MED: Talent aspirates the chase medium and replaces it with fresh chase medium.
2.4.3. MED: Talent aspirates the following dish on the water bath, and adds chase medium directly to it.
2.5. When the timer reads exactly 16 minutes, add 2 milliliter of chase medium directly to the 0-minute chase dish on top of the pulse medium to stop labeling [1]. Immediately aspirate the medium [2]. Transfer the dish to a cooled aluminum plate [3], and add 2 milliliter of ice-cold stop buffer [4].
2.5.1. CU: Close up as the talent adds chase medium directly to the dish on top of the pulse medium.
2.5.2. MED: Talent aspirates the medium.
2.5.3. MED: Talent transfers the plate to a cooled aluminum plate.
2.5.4. MED: Talent adds ice-cold stop buffer to the dish.
2.6.  Transfer all other dishes to an incubator 37 degree Celsius [1].
2.6.1. MED: Talent transfers the dishes to an incubator.
2.7. Transfer each chase dish, back from the incubator to the water bath 2 minutes before the end of each chase time [1]. At the exact chase time for each dish, aspirate the chase medium [2] and transfer the dish to a cooled aluminum plate [3]. Add 2 milliliter of ice-cold stop buffer [4].
2.7.1. MED: Talent transfers one dish back to the water bath.
2.7.2. MED: Talent aspirates the chase medium from a dish. TEXT: See text for details if following protein secretion.
2.7.3. MED: Talent transfers a dish to the cooled aluminum plate.
2.7.4. MED: Talent adds ice-cold stop buffer to the dish.
2.8. Incubate all dishes on ice in stop buffer [1]. Then, aspirate the stop solution and wash all dishes, 3 at the same time, with 2 milliliter of ice-cold stop solution [2].
2.8.1. MED: Talent shows all the dishes on the cooled aluminum plate
2.8.2. MED: Talent aspirates the stop solution from 3 dishes, and then washes those dishes with ice-cold stop solution.
2.9. Aspirate the stop solution completely, and add 600 microliters of lysis buffer to two dishes at a time [1]. Using a cell scraper, scrape the surface of the dish thoroughly, but gently, to mix the lysate [2]. Transfer lysate from each dish to a fresh 1.5 ml microcentrifuge tube [3]. Centrifuge at 15,000 - 20,000 x g at 4 degrees Celsius for 10 minutes to pellet the nuclei [4].
2.9.1. MED: Talent aspirates the solution of 3 tilted dishes at a time, aspirates quickly once more, and adds lysis buffer to these dishes. Videographer: If this shot is too long, film only the lysis buffer being added (the aspiration can be performed prior to the shot if necessary).
2.9.2. MED: Talent scrapes the dish containing lysis buffer with a cell scraper.
2.9.3. MED: Talent transfers the lysate from a dish to a microcentrifuge tube.
2.9.4. MED: Talent places the 6 tubes into a centrifuge, closes the centrifuge lid, and turns on the centrifuge.

3. Pulse Chase for Suspension Cells
(Author Comment: Yellow marked sections were removed on the day of shooting due to time. In communication with Anthony on the day of shooting we decided to shorten this section to only 3.4 and 3.5 and changed narrative and shot-list accordingly. Question: How is the overview from item 2 to 3?)
(Editor: I’m not sure what the author means when they’re asking about the overview from 2 to 3.)
3.1. [1] [2] [3] [4]
3.1.1. MED: Talent loads the tube in the centrifuge, closes the centrifuge lid, and turns the centrifuge on. Videographer: This shot will be used once more. Please capture a second take.
3.1.2. MED: Talent washes the pellet with starvation media in flowcabinet and starts timer
3.1.3. Use a take from shot 3.1.1.
3.1.4. MED: Talent re-suspends the pellet in starvation media in flow cabinet.
3.2. [1][2]
3.2.1. MED: Talent places the tube into a water bath.
3.2.2. MED: Talent agitates the tube in the water bath.
3.3. For the pulse chase on suspension cells, collect 5 million cells per time point in one 50 millilter tube [1]. Perform the starvation procedure as previously described [2-TXT]. After the dishes have been in the water bath for 15 minutes, start the timer [3]. At exactly 1 minute, add 275 micro-Curies of undiluted label directly to the tube containing cells, and swirl to mix [4].
3.3.1. [Added Shot]: WIDE: overview shot workspace and talent approaching bench
3.3.2. MED: Talent swirls the tube in the water bath.
3.3.3. MED: Talent starts a timer.
3.3.4. MED: Talent adds the undiluted label directly to the tube, and swirls the tube. (Author Comment: PLEASE USE TAKE 4 of this shot)
3.4. At exactly 11 minutes, add 4 milliliters of chase media to stop the labeling and start the chase [1]. Swirl the tube, and immediately transfer 1 milliliter to a 15 milliliter tube on ice that contains 9 milliliters of ice-cold stop solution to stop labeling [2-TXT]. Repeat this process of transferring 1 milliliter of chase to a tube on ice containing 9 milliliter stop solution for each successive chase time point [3]. 
3.4.1. MED: Talent adds chase media to the tube.  TEXT: This is the 0 min chase sample.
3.4.2. MED: Talent swirls the tube and transfers 1 mL of the sample to a 15 mL tube, that’s on ice and that contains 9 mL of ice-cold stop solution. TEXT: This is the 0 min chase sample. Video Editor: Keep this text overlay up for 3.4.2 and 3.4.3.
3.4.3. MED: Talent transfers 1 mL of the sample to a tube on ice for the next chase time point
(Author Comment: PLEASE REMOVE/CUTT ALL TIME-INDICATION FROM THE WATER BATH TIMER FROM ALL SHOTS 3.4.1, 3.4.2, 3.4.3 and use the TXT instead. THIS BECAUSE THE TIMER COULD NOT BE SET RIGHT DURING SHOOTING)
(Editor: I’m not sure if the author wants additional text overlays for the time points. Since the information is all given in the VO, I don’t feel we need to add so many overlays)
3.5. [1][2-TXT][3].
3.5.1. MED: Talent loads all the tubes in a centrifuge, closes the centrifuge lid, and turns the centrifuge on. Videographer: This shot will be used once more. Please capture a second take.
3.5.2. [bookmark: _Hlk531958163]MED: Talent aspirates and washes the cells with stop solution. TEXT: Transfer supernatant to a new 15 mL tube if following protein secretion. Videographer: If this shot is too long, film only the medium buffer being added (the aspiration can be performed prior to the shot if necessary).
3.5.3. Use a take from 3.5.1.
3.6. [1][2][3][4][5].
3.6.1. MED: Talent aspirates the stop solution.
3.6.2. MED: Talent dissolves cell pellet in ice-cold lysis buffer.
3.6.3. MED: Talent vortexes the tubes.
3.6.4. MED: Talent transfers the lysates to a microcentrifuge tubes.
3.6.5. MED: Talent loads the tubes in a centrifuge, closes the centrifuge lid, and turns the centrifuge on.

4. Immunoprecipitation
4.1. [1] [2][3-TXT]
4.1.1. MED: Talent approaches the lab bench with a vessel of prepared beads in hand.
4.1.2. MED: Talent adds lysate to the beads. 
4.1.3. MED: Talent places the tube on a shaker at 4 degrees Celsius. TEXT: See text if the immunoprecipitation requires >1 h.
4.2.  [1] [2] [3] [4]
4.2.1. MED: Talent loads the tubes in a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
4.2.2. MED: Talent adds immunoprecipitation wash buffer to the beads. The supernatant can be aspirated prior to this shot.
4.2.3. MED: Talent places the tubes in a shaker at room temperature for 5 min.
4.2.4. MED:  Talent loads the tubes in the centrifuge again, and turns the centrifuge on.
4.3. After the immunoprecipitation, aspirate the last wash completely [1-TXT] and re-suspend the beads in 20 microliters of TE buffer at pH 6.8 [2-TXT]. Add 20 microliters of 2x sample buffer without the reducing agent [3]. Vortex the samples [4], and then heat them at 95 degrees Celsius for 5 minutes [5]. Vortex the samples again [6].
4.3.1. MED: Talent aspirates the wash buffer (with a needle-tip) of 2 eps at a time, and repeats to remove the last remaining wash buffer. TEXT: See text for details on immunoprecipitation. (Author Comment: PLEASE USE TAKE 4)
4.3.2. MED: Talent re-suspends the beads in TE buffer. TEXT: See text for buffer composition.
4.3.3. MED: Talent adds 2x sample buffer to the tubes
4.3.4. CU: Talent vortexes the samples.
4.3.5. MED: Talent places the tube into a heat block to heat it.
4.3.6. MED: Talent vortexes the samples.
4.4. Centrifuge at 12,000 x g and at room temperature for 1 minute [1]. Transfer 19 microliters of the non-reduced supernatant to a fresh microcentrifuge tube that contains 1 microliter of 500 millimolar DDT [2].
4.4.1. Use a take from 4.2.1. MED: Talent loads the tubes in a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
4.4.2. MED: Talent transfers some of the non-reduced supernatant to a fresh microcentrifuge tube that contains DDT.
4.5. If, needed centrifuge the sample quickly so all liquids are at the bottom [1], and heat it at 95 degrees Celsius for 5 minutes [4].
4.5.1. Use a take from 4.2.1. MED: Talent loads the tubes in a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
4.5.2. Use a take from 4.2.1.
4.5.3. MED: Talent vortexes the sample.
4.5.4. MED: Talent places the tubes into a heat block to heat it.
4.6. Let the reduced-sample cool down, and then vortex [1]. Centrifuge both the reduced and non-reduced samples at 12,000 x g and at room temperature for 1 minute [2], and then add 1.1 microliter of 1 molar NEM to all the samples [3-TXT]. Now the samples are ready for SDS-PAGE followed by final analysis by autoradiography or phosphor-imaging as outlined in the text protocol [4].
4.6.1. MED: Talent vortexes the tubes. Use shot 4.3.4
4.6.2. MED: Talent vortexes the tubes. MED: Talent loads both reduced and non-reduced samples in a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
4.6.3. Use a take from 4.2.1. MED: Talent adds NEM to both samples. TEXT: NEM: N-ethylmaleimide.
4.6.4. MED: Talent shows an SDS-PAGE set-up that is on the same bench where shot 4.6.3 was taken. (Editor: I’m not sure if anything was provided for this shot. If nothing was provided, please omit the corresponding VO. This VO is not necessary, so if there is no shot, there is no reason to keep it)



Section – Results
5. Results: Analysis of the Radioactive Pulse Chase
5.1. In this study, a radioactive pulse-chase approach is used to analyze protein folding and transport in intact cells [1]. The folding and secretion of HIV-1 gp120 from an adherent pulse chase is shown here [2].
5.1.1. LAB MEDIA: Figure 2.
5.1.2. LAB MEDIA: Figure 2.
5.2. The nonreducing gel shows the oxidative folding of gp120 [1]. Immediately after the pulse labeling it appears as a diffuse band higher in the gel [2]. As the chase progresses, the band migrates down the gel through even more diffuse folding intermediates [3] until it accumulates in the tight band that represents natively folded gp120 [4].
5.2.1. LAB MEDIA: Figure 2. Video Editor: Focus on the gel titled “Cells NR” for 6.2 and 6.3.
5.2.2. LAB MEDIA: Figure 2. Video Editor: In the gel titled “Cells NR”, in lane 0, emphasize the diffuse band that is labeled by the brackets “IT”.
5.2.3. LAB MEDIA: Figure 2. Video Editor: In the gel titled “Cells NR”, in lanes 15 and 30, emphasize the diffuse band that is labeled by the brackets “IT”.
5.2.4. LAB MEDIA: Figure 2. Video Editor: In the gel titled “Cells NR”, in lanes 60,120, and 240, emphasize the small band that is labeled “NT”.
5.3. This occurs as the formation of disulfide bonds increases the compactness of the protein, causing it to migrate faster than the fully reduced protein [1].
5.3.1. LAB MEDIA: Figure 2. Video Editor: Hold the focus on the gel titled “Cells NR” for this voiceover narration.
5.4. On the reducing gel, the disulfide bonds in all molecules have been reduced and do not affect mobility. As such, differences in mobility are only the result of changes in molecular mass [1].
5.4.1. LAB MEDIA: Figure 2. Video Editor: Focus on the gel titled “Cells R” for 6.4 and 6.5.
5.5. The shift over time from the reduced, signal-peptide-uncleaved form, to the reduced, signal-peptide-cleaved form, represents the posttranslational signal-peptide cleavage of gp120 [1]. The mobility increases due to the loss of the signal peptide, which increases during the chase as more proteins attain the native fold and lose their signal peptide [2].
5.5.1. LAB MEDIA: Figure 2. Video Editor: Emphasize the bands labeled “Ru” (The only band in lane 0, and the top band in lanes 15, 30, and 60) when “…the reduced signal-peptide-uncleaved…” is mentioned in the voiceover narration. Emphasize the bands labeled “Rc” (The lower band in lanes 15, 30 and 60, and the only band in lanes 120 and 240) when “…the reduced signal-peptide-cleaved…” is mentioned in the voiceover narration.
5.5.2. LAB MEDIA: Figure 2. Video Editor: Hold the focus on the gel titled “Cells R” for this voiceover narration.
5.6. On both the nonreducing and reducing gel [1], the signal begins to decrease from approximately 1 hour onward due to the secretion of gp120 [2]. This can be monitored by analyzing the media [3].
5.6.1. LAB MEDIA: Figure 2. Video Editor: Show the entire Figure 2 on screen.
5.6.2. LAB MEDIA: Figure 2. Video Editor: In the gels titled “Cells NR” and “Cells R”, emphasize lanes 60, 120, and 240.
5.6.3. LAB MEDIA: Figure 2. Video Editor: Emphasize the gel titled “Medium”.



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

6.1. Bertrand Kleizen: This method is applicable to any cell line, including organoid cell models, but success greatly depends on expression levels of the protein of interest [1].

6.1.1. INTERVIEW: Named author stays the statement above while looking slightly off-camera.
6.2. Bertrand Kleizen: Before beginning this procedure, order your dishes and keep this throughout the entire experiment. Also make sure everything is ready before adding starvation medium. This is the start of the pulse chase and your lab-timer is your friend, but can be your biggest foe when you are not prepared! [1]
6.2.1. INTERVIEW: Named author stays the statement above while looking slightly off-camera
6.3. Bertrand Kleizen: The pulse chase can be combined with limited proteolysis to determine the folded-state of proteins with time. Also different electrophoresis methods will allow analysis of for instance oligomerization or charge differences [1].
6.3.1. INTERVIEW: Named author stays the statement above while looking slightly off-camera
6.4. Bertrand Kleizen: To protect the researcher and apparatus, local radiation safety rules must be obeyed and all protective measures should be taken as mentioned in the protocol. Note that the Acrylamide for SDS-PAGE is neurotoxic [1].
6.4.1. INTERVIEW: Named author stays the statement above while looking slightly off-camera
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