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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) N 
2. Does your protocol include software usage? (Y/N) 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. 
Steps 2.7, 2.9, 2.10, 2.11, 2.12, 2.13.
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. 
Step 2.2 and 2.11. 
5. Will the filming need to take place in multiple locations? (Y/N) Y
If yes, how far apart are the locations? We may need to record in the main laboratory and in the cell culture room. Both rooms are in the same corridor (few meters away).


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. Igor Cestari: Inositol phosphates and phosphoinositides are metabolites that have several regulatory functions in eukaryotes, including the control of gene expression, protein trafficking, signal transduction and cell development. They perform this regulatory activity by binding to proteins, thereby changing protein conformation, catalytic activity, or protein interactions [1].

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

1.2. Igor Cestari: The identification of proteins that bind to inositol phosphates or phosphoinositides is essential to understand how these metabolites perform their regulatory function [1].

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

1.3. Igor Cestari: The protocol has a simple workflow that is sensitive, non-radioactive, liposome-free, and reagents are commercially available. In this method, affinity chromatography with biotinylated inositol phosphates or phosphoinositides is used to isolate interacting proteins which are then identified by Western blot or mass spectrometry [1].

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





Section - Protocol
2. Cell Growth, Lysis, and Affinity Chromatography
2.1. For bloodstream forms, grow T. brucei cells to mid-log phase in HMI-9 media supplemented with 10 percent FBS [1] at 37 degrees Celsius with 5 percent carbon dioxide [2]. Keep the cell density between 800 thousand and 1.6 million cells per milliliter [3].
2.1.1. Talent approaches the work area with a vessel of cells in hand, in the appropriate media. Alternatively, the talent can be shown preparing the cells and adding the HMI-9 media. [Shots 2.1.1 and 2.1.2 combined]
2.1.2. Talent places the vessel of cells into an incubator.
2.1.3. Talent checks the cells density. Any action in this process can be filmed for this shot.
2.2. When ready, centrifuge the cells at 1,600 x g and at room temperature for 10 minutes [1]. Discard the supernatant and gently re-suspend the pellet in 10 milliliters of PBS-G preheated at 37 degrees Celsius to wash the cells [2-TXT].
2.2.1. Talent places the tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
2.2.2. Talent re-suspends the pellet in pre-heated PBS-G. TEXT: PBS-G: PBS pH 7.4 supplemented with 6 mM glucose.
2.3. Centrifuge the cells at 1,600 x g and at room temperature for 5 minutes to complete the wash [1]. Repeat this washing procedure twice more [2].
2.3.1. Talent places the tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
2.3.2. Talent retrieves the tube from the centrifuge and discards the supernatant. Alternatively, and action in the washing process can be filmed for this shot.
2.4. Then, re-suspend the pellet in 1 milliliter of PBS-G [1]. Transfer this suspension to a 1.5 milliliter tube [2] and centrifuge at 1,600 x g for 5 minutes [3].
2.4.1. Talent re-suspends the pellet in pre-heated PBS-G
2.4.2. Talent transfers the cell suspension to a 1.5 mL tube.
2.4.3. Talent places the tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
2.5. Discard the supernatant [1] and re-suspend the pellet in 0.5 milliliters of lysis buffer, supplemented with 1.5x protease inhibitor cocktail and 1x phosphatase inhibitor cocktail, that has been pre-chilled in ice to lyse the cells [2].
2.5.1. Talent discards the supernatant.
2.5.2. Talent re-suspends the pellet in lysis buffer. TEXT: See text for buffer composition; Caution: Buffer contains a toxic substance.
2.6. Centrifuge the lysate at 14,000 x g and at 4 degrees Celsius for 10 minutes [1]. After this, collect the supernatant – which contains the extracted parasite proteins – into a new 1.5 milliliter tube for the binding assays [2]. Set aside 5 percent of the total lysate for Western blotting analysis [3].
2.6.1. Talent places the tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
2.6.2. Talent collects the supernatant into a new tube.
2.6.3. Talent sets aside some of the lysate for Western blotting analysis.
2.7. Collect 50 microliters of inositol phosphates or phosphoinositides conjugated to agarose beads and add them to 500 milliliters of binding buffer [1].
2.7.1. Talent collects either IPs or PIs conjugated to beads. TEXT: IPs: Inositol phosphates; PIs: Phosphoinositides.
(2.8.1 and 2.8.2 come before 2.7.2. I’ve moved 2.7.2 and 2.7.3 down to reflect this).
2.7.2. Talent places the tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
2.7.3. Talent re-suspends the beads in binding buffer.
2.8. Use non-conjugated beads as a control [1], and use beads with different phosphate configurations – including non-phosphorylated forms – to control for unspecific interactions [2].
2.8.1. Talent prepares non-conjugated beads as a control. Any action in the preparation process for these beads can be filmed for this shot. [Shots 2.8.1 and 2.8.2 combined]
2.8.2. Talent prepares additional beads with different phosphate configurations. Any action in the preparation process for these beads can be filmed for this shot.
2.7A. 	Centrifuge at 1,000 x g for 1 minute [2.7.2]. Discard the supernatant and re-suspend in 50 microliters of binding buffer to equilibrate the beads [2.7.3].
2.7.2. Talent places the tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
2.7.3. Talent re-suspends the beads in binding buffer.
2.9. [bookmark: _GoBack]Next, add 50 microliters of IP- or PI-beads to the cell lysate or the purified proteins. Keep the volume of beads within 10 percent of the total lysate. If necessary, use binding buffer to adjust the volume of the binding reaction [1].
2.9.1. Talents adds beads to the cell lysate. Videographer: Ensure that this shot is long enough to cover the lengthy voiceover narration.
2.10. Incubate the reaction either for 1 hour or overnight at 4 degrees Celsius while rotating at 50 rpm [1]. After this, centrifuge the mix at 1,000 x g and at 4 degrees Celsius for 1 minute [2]. Remove the supernatant and keep the pellet, making sure to keep 5 percent of the supernatant for Western blot analysis [3].
2.10.1. Talent transfers the tube, containing the reaction, to a rotator into a refrigerator or cold room.
2.10.2. Talent places the tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
2.10.3. Talent discards the supernatant and keeps the pellet.
2.11. Then, add 1 milliliter of washing buffer [1] and tap or swirl the tube to re-suspend the resin [2-TXT]. Centrifuge the reaction at 1,000 x g and at 4 degrees Celsius for 1 minute and discard the supernatant [3]. Repeat this process for a total of five washes [4].
2.11.1. Talent adds washing buffer to the pellet. TEXT: See text for buffer composition; Caution: Buffer contains a toxic substance.
2.11.2. Talent taps or swirls the tube to re-suspend the resin. TEXT: Do not use a pipette to resuspend.
2.11.3. Talent places the tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
2.11.4. Talent adds washing buffer to the pellet. Alternatively, any action in this washing process can be filmed for this shot.
2.12. After this, add 50 microliters of 2x Laemmli buffer – supplemented with 710 millimolar 2-mercaptoethanol – to the beads [1-TXT]. Tap or vortex to mix and elute the proteins [2].
2.12.1. Talent adds 2x Laemmli buffer to the beads. TEXT: See text for alternate elution procedure; Caution: 2-mercaptoethanol is toxic. Video Editor: Show the first sentence of this text overlay for all of 2.12 and 2.13. The caution statement only needs to be shown for 2.12.1.
2.12.2. Talent taps or vortexes the tube containing the beads to mix.
2.13. Next, heat at 95 degrees Celsius for 5 minutes [1] and centrifuge at 10,000 x g for 1 minute [2]. Collect the supernatant [3] and either freeze the eluate at -80 degrees Celsius [4] or proceed to Western blot analysis [5].
2.13.1. Talent places the reaction into an heat block to heat it.
2.13.2. Talent places the tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
2.13.3. Talent collects the supernatant.
2.13.4. Talent transfers the eluate into a freezer.
2.13.5. Talent performs a Western blot analysis. Alternatively, the talent can be shown at a workstation computer, reviewing an image of a previously performed analysis.

Section – Results
3. Results: Identification of Inositol Phosphate or Phosphoinositide Interacting Proteins
3.1. The method presented here is used to analyze the binding of PIs by repressor-activator protein 1 from T. brucei lysate or by recombinant T. brucei repressor-activator protein 1 protein [1-TXT]. As RAP1 (“wrap-one”) lacks canonical PI binding domains, the binding assays are performed with PIs that are non-phosphorylated or that are phosphorylated at different positions of the inositol ring, and with non-conjugated agarose beads [2].
3.1.1. LAB MEDIA: Figure 3. Video Editor: Show only Figure 3A. TEXT: RAP1: Repressor-activator protein 1.
3.1.2. LAB MEDIA: Figure 3. Video Editor: Still show only Figure 3A.
3.2. Western analysis shows that RAP1 binds preferentially to PI(3,4,5)P3-beads (“P-I-three-four-five P-three beads”) [1], but that it also binds to a lesser extent to PI(4,5)P2-beads (“P-I-four-five P-two beads”)  [2]. However, it did not bind to any other PIs or agarose beads [3].
3.2.1. LAB MEDIA: Figure 3. Video Editor: Still show only Figure 3A. Emphasize the RAP1-HA band in the lane labeled “PI(3,4,5)P3”.
3.2.2. LAB MEDIA: Figure 3. Video Editor: Still show only Figure 3A. Emphasize the RAP1-HA band in the lane labeled “PI(4,5)P2”. There is a black spot roughly in/near this lane as well, but do not emphasize that. Only emphasize the band.
3.2.3. LAB MEDIA: Figure 3. Video Editor: Still show only Figure 3A.
3.3. To test whether RAP1 binds directly to PIs, a C-terminally tagged 6x-his recombinant RAP1 protein is expressed and purified to homogeneity from E. coli [1]. Western blotting shows that increasing the concentration of PI(3,4,5)P3, but not PI(4,5)P2, inhibits the interaction of recombinant RAP1 with PI(3,4,5)P3-beads [2].
3.3.1. LAB MEDIA: Figure 3. Video Editor: Show only Figure 3B.
3.3.2. LAB MEDIA: Figure 3. Video Editor: Still show only Figure 3B. Emphasize the 3 left-most bands (under 5, 20, and the left-most 50) under the header “PI(3,4,5)P3”.
3.4. The addition of T. brucei purified PIP5Pase enzyme to the reaction restored PI(3,4,5)P3-binding by recombinant RAP1 [1]. This is due to PIP5Pase dephosphorylation of free PI(3,4,5)P3, and thus indicates that the phosphorylation pattern of this metabolite is essential for rRAP1 binding [2].
3.4.1. LAB MEDIA: Figure 3. Video Editor: Still show only Figure 3B. Emphasize the right-most band (under the right-most 50) under the header “PI(3,4,5)P3”.
3.4.2. LAB MEDIA: Figure 3. Video Editor: Still show only Figure 3B. Hold the emphasis from 3.4.1.
3.5. T. brucei proteins that bind to Ins(1,4,5)P3 (“Inns-one-four-five P-three”) are then identified by affinity chromatography followed by mass spectrometry [1]. SDS/PAGE analysis shows enrichment in proteins eluted from Ins(1,4,5)P3-beads compared to proteins eluted from the control agarose beads [2].
3.5.1. LAB MEDIA: Figure 4. Video Editor: Show only Figure 4A. 
3.5.2. LAB MEDIA: Figure 4. Video Editor: Still show only Figure 4A. Emphasize the lane for “Ins(1,4,5,)P3” under the Elution header.
3.6. Mass spectrometry analysis of the eluted proteins identified over 250 proteins [1], of which 84 were enriched with Ins(1,4,5)P3 beads compared to control beads [2]. The enrichment of proteins bound to Ins(1,4,5)P3 compared to control beads correlates with the protein signal detected by SDS/PAGE [3].
3.6.1. LAB MEDIA: Figure 4. Video Editor: Show only Figure 4B.
3.6.2. LAB MEDIA: Figure 4. Video Editor: Still show only Figure 4B. Emphasize the red data points, which correspond to the enriched proteins.
3.6.3. LAB MEDIA: Figure 4. Video Editor: Still show only Figure 4B. Hold the emphasis from 3.6.2.



Section - Conclusion
4. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
4.1. Igor Cestari: A critical step in this protocol is the use of appropriate controls to discriminate specific from non-specific interactions. We recommend using non-conjugated agarose beads and beads conjugated with inositol phosphates or phosphoinositides with various phosphate configurations, including non-phosphorylated forms [1].
4.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
4.1.2. Use shots from 2.8 (2.8.1 might be best, as it should show the talent preparing a control).

4.2. Igor Cestari: This method can be applied to other single-celled protozoan parasites such as Trypanosoma cruzi, Leishmania, or Plasmodium. It can also be easily adapted to other organisms such as yeast or mammalian cells [1].

4.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
4.3. Igor Cestari: This method can also be coupled to quantitative mass spectrometry such as stable isotope labelling with amino acids in cell culture to study dynamic changes in interactions of proteins with inositol phosphates or phosphoinositides. The method can also be combined with subcellular fractionation to identify organelle-specific proteins that bind to these metabolites [1].
4.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
4.4. Igor Cestari: This approach has helped to identify proteins that bind to inositol phosphates and phosphoinositides in T. brucei, mammalian cells and yeast. It has helped in the identification of new protein domains that bind to phosphoinositides. It has paved the way to understand the regulatory function of these metabolites, their role in cell metabolism, development, and signal transduction in eukaryotes [1].
4.4.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
4.5. Igor Cestari: Some of the reagents in this protocol are toxic or flammable. Use appropriate personal protective equipment and when necessary work in a fume hood [1].
4.5.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
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