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Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  No  

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes

3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☒ 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

4. Filming location: Will the filming need to take place in multiple locations?   No

Current Protocol Length

Number of Steps:  14
Number of Shots:  33 

Introduction
1. Introductory Interview Statements

REQUIRED: 
1.1. Pavel Pavlov: We built a homogenous bead-based assay to study chaperone-cochaperone Interactions. Using this technique, we can screen small molecules disrupting Hsp90-FKBP51 or FKBP52 interactions and identify potent and selective inhibitors. 
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

1.2. Liza Bergkvist: This high-throughput screening technique is robust and reliable. Results can be obtained within one hour, and small amounts of beads, protein, and compounds are required.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 


OPTIONAL: 
1.3. Lisha Wang: Hsp90 interaction with its co-chaperones was implicated in human disorders such as Alzheimer's disease, cancer, autoimmune diseases. This technique provides the opportunity to screen chaperone-cochaperone interaction inhibitors with high medical importance.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 











Additional information requested to be shown by the authors before protocol.
Video editor: These videos are requested by the authors to be shown here.
NOTE for VO: Please record statement 1.4 and 1.5.
1.4. Here is the basic principle of this assay: When the interaction between Hsp90 C-terminal peptide and TPR domain of co-chaperones brings the donor and acceptor beads into proximity, a highly amplified signal is generated.
1.4.1. LAB MEDIA: LAB MEDIA: 62762_screenshot_2.mkv: 00:00 to 00:06

1.5. When the interaction inhibitors are added, the donor and acceptor beads cannot reach proximity and no detectable signal is produced.
1.5.1. LAB MEDIA: LAB MEDIA: 62762_screenshot_3.mkv: 00:00 to 00:04



1.1. 

Protocol
2. Coupling of Hsp90 C-terminal Peptide to the Acceptor Beads
2.1. Begin by diluting the Hsp90 (H-S-P-ninety) peptide in PBS at 1 milligram per milliliter concentration [1]. After diluting the unconjugated acceptor beads in PBS at 1 milligram per milliliter concentration [2], transfer the beads into a 1.5-milliliter tube [3]. 
2.1.1. WIDE: Talent adding peptide in the PBS.
2.1.2. Talent adding beads in the PBS.
2.1.3. Talent transferring diluted beads into a 1.5 mL tube.

2.2. Centrifuge the diluted beads for washing [1-TXT] and then carefully remove the supernatant [2].
2.2.1. Talent placing the tube in the incubator. TEXT: Centrifugation: 16,000 x g, 15 min, RT
2.2.2. Talent removing the supernatant. 

2.3. For conjugating the peptides to the acceptor beads at a ratio of 10 to 1, to the pelleted beads, add PBS, diluted peptide, Tween-20, and sodium cyanoborohydride solution as described in the text manuscript [1] and incubate with end-over-end agitation on a rotary shaker [2]. Videographer: This step is important!
2.3.1. Talent adding reagents to the tube containing pelleted beads. 
2.3.2. Talent placing the tube in the rotary shaker TEXT: Incubation: 37 ˚C, 10-20 rpm, 24 h

2.4. To block the unreacted sites, add 20 microliters of 1 molar Tris-hydrochloride solution of pH 8.0 to the beads [1] and quench the reaction by incubating for 1 hour at 37 degrees Celsius [2]. 
2.4.1. Talent adding Tris-HCl to the beads.
2.4.2. Talent placing the tune in the incubator.

2.5. At the end of the incubation, wash the beads by centrifugation and [1-TXT] and resuspend the bead pellet in 1 milliliter of 100 millimolar tris HCl solution of pH 8.0 [2]. Repeat the washing two more times [3].
2.5.1. Talent placing the tube in the centrifuge. TEXT: Centrifugation: 16,000 x g, 15 min, RT
2.5.2. Talent resuspending the pellet in tris-HCL solution.
2.5.3. Talent discarding the supernatant.

2.6. After the last washing, resuspend the beads at 1 milligram per milliliter concentration in storage buffer [1-TXT] and store the conjugated acceptor bead solution at 4 degrees Celsius, protected from light [2].
2.6.1. Talent resuspending the pellet in storage buffer. TEXT: Storage buffer: 1 mL 0.5 × PBS with 0.01% sodium azide
2.6.2. Talent placing the tube in 4 ˚C fridge.
3. [bookmark: _Hlk72246939]Assay for Interaction Between GST-FKBP51 or GST-FKBP52 and Hsp90 C-terminal Peptide and Inhibition with Small Molecular Mass Compounds
3.1. Add glutathione donor beads at 10 micrograms per milliliter concentration in PBS [1-TXT]. Add GST-FKBP51 (G-S-T-F-K-B-fifty-one) or GST-FKBP52 (G-S-T-F-K-B-fifty-two) to a final concentration of 10 micrograms per milliliter [2] and incubate the reaction for 10 minutes at 25 degrees Celsius in the dark [3]. Videographer: This step is important!
3.1.1. Talent adding beads in PBS. TEXT: PBS: 0.5x, pH-7.4
3.1.2. Talent adding GST-tagged protein in a tube containing beads.
3.1.3. Talent placing the tube in the dark.

3.2. Make serial dilutions of the test compound in DMSO [1]. Add 0.25 microliters of test compound dilutions in triplicate in the corner of each well of a 384-well plate [2]. For negative control, add 0.25 microliters of DMSO [3], and for positive control, add 0.25 microliters of Hsp90 C-terminal peptide in the wells [4]. Videographer: This step is important!
3.2.1. Talent diluting test compound.
3.2.2. Talent adding test compound in wells.
3.2.3. Talent adding DMSO in the wells.
3.2.4. Talent adding peptide in the wells.

3.3. Add 22.5 microliters of the solution containing glutathione donor beads with GST-tagged proteins to each well [1]. Shake the plate thoroughly with hands [2] and incubate in the dark at 25 degrees Celsius for 15 minutes [3]. Videographer: This step is important!
3.3.1. Talent adding the mixture in the wells.
3.3.2. Talent shaking the plates with hand.
3.3.3. Talent placing the plate in the dark.

3.4. [bookmark: OLE_LINK22]Dilute the acceptor beads with attached Hsp90 C-terminal peptide at 100 micrograms per milliliter concentration in 0.5 times PBS [1]. Add 2.25 microliters of diluted acceptor beads to each well [2]. Shake and incubate the plate in the dark as demonstrated [3]. Videographer: This step is important!
3.4.1. Talent diluting acceptor beads.
3.4.2. Talent adding diluted beads in the wells.
3.4.3. Talent placing the plate in the dark.

3.5. Turn on the plate reader instrument [1], measure the signal of the plate, and analyze the data as described in the text manuscript [2].
3.5.1. Talent turning on the instrument.
3.5.2. Talent placing the plate in the plate reader instrument.
4. Dose-Response Curve Generation and IC50 Calculation
4.1. Create an XY data table in the Welcome dialog, select X Numbers, Y, and enter 3 replicate values in side-by-side columns [1]. Import the concentration values to the X column and the signal values to the Y column [2].
4.1.1. LAB MEDIA: 62762_screenshot_1.mp4: 00:02 to 00:09
4.1.2. LAB MEDIA: 62762_screenshot_1.mp4: 00:10 to 00:20 

4.2. Click Analyze, select Transform concentration (X) and then, select Transform to Logarithms [1]. Click Analyze and choose Nonlinear regression under XY analyses, open the Dose-Response-Inhibition option, and choose Log (inhibitor) vs. response -- Variable slope (Log versus response variable slope equation) [2]. 
4.2.1. LAB MEDIA: 62762_screenshot_1.mp4: 00:21 to 00:30.
4.2.2. LAB MEDIA: 62762_screenshot_1.mp4: 00:32 to 00:38

4.3. Click OK to view the Results containing IC50 (I-C-Fifty) value and Graphs [1].
4.3.1. LAB MEDIA: 62762_screenshot_1.mp4: 00:38 to 00:49. 

Results
5. Results: Inhibitory Effect of Small Molecular Weight Test Compound D10 
5.1. This assay was used for screening small molecules inhibiting interactions between Hsp90 and FKBP51 or FKBP52 [1]. The Z’ score of more than 0.8 and signal to background ratio of 13.35 demonstrate the robustness and reliability for high-throughput screening [2]. 
5.1.1. LAB MEDIA: Figure 3A
5.1.2. LAB MEDIA: Figure 3A Video editor: Please emphasize Z’=0.82 and S/B=13.35 in the graph.

5.2. The effect of small molecular weight test compound D10 (D-ten) on inhibition of chaperone-cochaperone interactions was assessed, and IC50 values were calculated where D10 showed dose-dependent inhibition [1]. 
5.2.1. LAB MEDIA: Figure 3B

5.3. The IC50 value for Hsp90-GST-FKBP51 interactions was 65 nanomolar [1], whereas, for Hsp90-GST-FKBP52 interactions, complete inhibition was not achieved with the highest compound concentration indicates that selective inhibition of protein-protein interaction with small molecules can be achieved [2].
5.3.1. LAB MEDIA: Figure 3B Video editor: Please emphasize the first line in the graph with (●) data points.
5.3.2. LAB MEDIA: Figure 3B Video editor: Please emphasize the second line in the graph with (○) data points.




Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

6.1. Lisha Wang: The critical step is the order of addition; we first form a complex between a small molecule and its TPR target. Otherwise, longer incubation and higher compound concentrations are required.

6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.2.4

6.2. Liza Bergkvist: We can use this technique to screen small molecules disrupting Hsp90-FKBP51 or Hsp90-FKBP52 interactions. It can be extended to any interactions between Hsp90/Hsp70 and TPR-motif co-chaperones for screening selective inhibitors.

6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 
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