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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
Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/files_upload.php?src=20302068
Videographer: Please file the computer screen for 4.14.1, 4.14.3, 4.15.1 as a back up!
3. Filming location: Will the filming need to take place in multiple locations?   No

Current Protocol Length

Number of Steps:  30
Number of Shots:  61 (14 SCs) 

Interviews 
1. Video 1: Author Spotlight: Streamlining Protein Target Prediction and Validation via Molecular Docking and CETSA


Videographer: Obtain headshots for all authors. 

REQUIRED: What is the scope of your research? What questions are you trying to answer? 
1.1. Liuling Luo: Our research focuses on protein target prediction and validation of small molecule compounds. The experiment used here shows a method of molecular docking combined with cellular thermal shift assay to predict and validate the interaction between small molecules and protein targets.
1.1.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B roll: 2.7, 4.5.3

What are the current experimental challenges?
1.2. Liuling Luo: The steps of CETSA are complicated, and any step errors during the operation can have a great impact on the results.
1.2.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.

What advantage does your protocol offer compared to other techniques?
1.3. Liuling Luo: Our protocol combines prediction with verification, effectively reducing both time consumption and economic costs. Furthermore, the experimental instruments and materials are easy to obtain. Finally, The CETSA samples are easy to prepare and test, which ensures the reproducibility of the samples.
1.3.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B roll: Figure 2 and 3

Videographer: Obtain headshots for all authors.

Protocol Videos 
2. Video 2: Molecular Docking to Investigate the Interaction Between Xanthatin and Keap1 Protein
Demonstrator: Liuling Luo
Protocol
2.1. To begin, download the crystal structures of xanthatin and Keap1 (Keap-One) [1]. After processing the structures, navigate to Tasks and select the Ligand Docking option. Choose the Receptor Grid As from the file and click on Browse [2]. 
2.1.1. Talent in front of the computer screen scrolling through the crystal structures of xanthatin and Keap1. Videographer: Please take a still image of talent performing this action. Make sure that it is at least a half-body shot with the talent's face visible and zoom out so we have room for cropping
2.1.2. LAB MEDIA: 66564_screenshot_1.mp4: 00:03-00:14


2.2. Then, click Desktop, open the molecular docking folder, and double-click on the glide-grid_2FLU (Glide-Grid-Two-F-L-U) file. Select the Glide-grid_2FLU.zip (Glide-Grid-Two-F-L-U-Zip) file and click Open [1].
2.2.1. LAB MEDIA: 66564_screenshot_2.mp4: 00:03-00:12

2.3. Now, click on Use Ligands from Files, then click Browse and select Desktop [1]. Select the molecular docking folder and open the ligprep_1 (Lig-Prep-One) file. After that, select the Ligprep_1-out.maegz (Lig-Prep-One-Out-Meagz) file and click Open [2].
2.3.1. LAB MEDIA: 66564_screenshot_3.mp4: 00:04-00:09.
2.3.2. LAB MEDIA: 66564_screenshot_3.mp4 00:10-00:14

2.4. Access Settings and choose the Precision as XP (extra precision) (Precision-as-X-P-Extra-Precision) option. Modify the job name to glide-dock_XP_2FLU (Glide-Dock-X-P-Two-F-L-U), and then click Run [1].
2.4.1. LAB MEDIA: 66564_screenshot_4.mp4: 00:05-00:22 Video editor: Please speed it up, If required

2.5. To view docking results, click on File and select Import Structures options. Navigate to the Desktop and open the Molecular Docking folder [1]. Afterwards, select the glide-dock_XP_2FLU file. Choose the glide-dock_XP_1_pv.maegz (Glide-Dock-X-P-One-P-V-maegz) file and click Open [2].
2.5.1. LAB MEDIA: 66564_screenshot_5.mp4: 00:04-00:09
2.5.2. LAB MEDIA: 66564_screenshot_5.mp4: 00:11-00:15

2.6. Then, double-click on the dot in the workspace to select the ligand. Select sitemap_1_protein (Site-Map-One-protein), click on Table, and slide to the far right to view the docking score [1].
2.6.1. LAB MEDIA: 66564_screenshot_6.mp4: 00:04-00:22

2.7. To visualize the 2D results, select sitemap_1_protein as demonstrated earlier, click on Ligand Interaction, select View, and check the LID legend (L-I-D-Legend) box [1].
2.7.1. LAB MEDIA: 66564_screenshot_7.mp4:  00:02-00:15

2.8. Then, click File, choose Save Screenshot, and input 6000 for width. Uncheck the Transparent Background box and click OK. Save the file on the Desktop as 2D-xanthatin-2FLU [1].
2.8.1. LAB MEDIA: 66564_screenshot_8.mp4:  00:02-00:21 Video editor: Please speed it up!
Representative Results
2.9. Molecular docking analysis predicted the interaction between xanthatin and Keap1 protein [1].
2.9.1. LAB MEDIA: Figure 2
3. Video 3: Cell Culture and Cellular Thermal Shift Assay (CETSA) Sample Preparation for Western Blotting
Demonstrator: Liuling Luo

Protocol
3.1. To begin, add RAW264.7 (Raw-Two-Sixty-Four-Point-Seven) cells into a 100-millimeter culture dish [1-TXT]. Incubate with 6 milliliters of DMEM (D-M-E-M) at 37 degrees Celsius with 95% humidity and 5% carbon dioxide [2]. 
3.1.1. WIDE: Talent adding RAW264.7 cells to the culture dish. TXT: Cell count: 5 x 106 cells/mL
3.1.2. Talent places the cells in the incubator. 

3.2. Once the cells attain 80% confluency, aspirate the old medium [1]. Then, wash the cells two times with 2 milliliters of PBS warmed to room temperature [2].
3.2.1. Talent aspirates the old medium from the dishes.
3.2.2. Talent adds PBS to the cells and removes it. 

3.3. Next, add 2 milliliters of PBS to each dish containing cells and mix them [1]. Collect the cells into two 1.5-milliliter microcentrifuge tubes [2]. Then centrifuge at 377 g for 3 minutes at room temperature [3].
3.3.1. Talent adding PBS to the cells and mixing them.
3.3.2. Talent pipettes the cells and adds them to a 1.5 ml microcentrifuge tube.
3.3.3. Talent places the cells in the centrifuge.

3.4. After discarding the supernatant, resuspend the cells in 2 milliliters of PBS [1]. Divide the cells into individual microcentrifuge tubes with 1 milliliter of cell suspension in each tube [2].
3.4.1. Talent adds 2 ml of PBS to the cells and mixes it.
3.4.2. Talent aspirates 1 ml of cells and adds them to a new tube. This shot was not filmed-the PBS was already added to the cells and do not need to add to a new tube.

3.5. Now, freeze microcentrifuge tubes in liquid nitrogen until white solid forms [1] and immediately thaw in a 37 degrees Celsius water bath [2]. Centrifuge the tubes at 12,000 g for 10 minutes at 4 degrees Celsius [3].
3.5.1. Talent places the microcentrifuge tubes in liquid nitrogen.
3.5.2. Talent places the tube in a water bath. TXT: Repeat the freeze-thaw cycle 3x
3.5.3. Talent places the tubes in the centrifuge.

3.6. Next, take two microcentrifuge tubes, one with 100 micromolar xanthatin and one with an equal volume of dimethyl sulfoxide [1]. Add 450 microliters of the centrifuged supernatant to each tube [2] and incubate at 37 degrees Celsius for 30 minutes [3].
3.6.1. Shot of the labeled tubes with xanthatin and DMSO.
3.6.2. Talent adds 450 ul of centrifuged supernatant to the tube.
3.6.3. Talent placing the tube in the incubator.

3.7. Then, transfer 60 microliters of supernatant from each microcentrifuge tube to 14 PCR tubes [1]. Heat the tubes simultaneously at varying temperatures for 3 minutes, with two PCR tubes at each temperature [2-TXT]. Then place the tubes in the centrifuge [3]
3.7.1. Talent adds 60 ul of the supernatant into a PCR tube. Authors: Please add the supernatant to the remaining tubes in advance and keep them in the rack 
3.7.2. Talent places the PCR tube in the thermocycler. TXT: Cool the tubes at RT for the heated group
3.7.3. Added shot: Talent places the tubes in the centrifuge.

3.8. After centrifuging the tubes, take 48 microliters of supernatant from each tube to a new 1.5-milliliter microcentrifuge tube [1]. Add 12 microliters of SDS-PAGE (S-D-S-Page) protein loading buffer to each tube [2]. Heat the vortexed samples in a water bath at 100 degrees Celsius for 5 minutes [3].
3.8.1. Talent pipettes 48 ul of supernatant and adds to a new 1.5 ml tube.
3.8.2. Talent adds 12 ul of SDS-PAGE protein loading buffer to the tube.
3.8.3. Talent places the tube in the water bath.
4. Video 4: Verification of the Interaction Between Xanthatin and Keap1 Protein Using Western Blotting
Demonstrator: Liuling Luo

Protocol
4.1. To begin, prepare the SDS-PAGE (S-D-S-Page) gel [1]. Spin the thawed marker and the prepared cellular thermal shift assay samples [2]. Add 2.5 microliters of marker to the first well and 20 microliters of samples to each of the remaining wells [3]. Run the gel at 80 volts [4].
4.1.1. WIDE: Talent at the bench with the SDS-PAGE set up in front of him.
4.1.2. Talent places the maker and samples in the centrifuge. 
4.1.3. Talent adding 20 ul of sample to the well. Authors: Please load the marker in advance.
4.1.4. Talent adjusts the voltage to 80 V and starts the electrophoresis.

4.2. Next, add 850 milliliters of ultrapure water, 100 milliliters of anhydrous ethanol, and 50 milliliters of rapid transfer buffer to a beaker and stir well [1]. Cut the Polyvinylidene Fluoride or PVDF (P-V-D-F) membrane according to the size of the gel and mark it [2]. Then soak it in methanol for 30 seconds to activate it [3].
4.2.1. Talent adds 50 milliliters of rapid transfer buffer to the beaker containing anhydrous ethanol and water and stirs it. Authors: Please keep all the required reagents in the frame.
4.2.2. Talent cuts the PVDF membrane as per the gel size and marks it.
4.2.3. Talent places the membrane in ethanol.

4.3. Next, place the transfer clamps, sponge pad, and three layers of transfer filter paper in a tray containing the transfer buffer [1].
4.3.1. Shot of the transfer components placed in the tray containing the transfer buffer.

4.4. Once the electrophoresis is complete, pour out the electrophoresis solution from the electrophoresis device, and remove the plate [1]. Gently remove the gel with a plastic knife and cut it to clearly visualize the protein marker and the target proteins [2].
4.4.1. Talent pours out the electrophoresis solution and removes the plate.
4.4.2. Talent removes the gel with a plastic knife and cuts it.

4.5. After washing the gel in the transmembrane solution, lay it flat on filter paper [1]. Dip the activated PVDF membrane into the transfer solution [2], hold the labeled side with tweezers, and cover the gel face-down [3].
4.5.1. Talent places the gel on a filter paper.
4.5.2. Talent places the activated PVDF membrane into the transfer solution.
4.5.3. Talent holds the labeled side of the membrane with tweezers and places it on the gel.

4.6. Then, place the assembled transfer setup into the transfer tank [1]. Add the remaining transmembrane solution to the transmembrane cassette [2]. Adjust the current and time and press 'Run' to start the transfer at room temperature [3].
4.6.1. Talent places the assembly into the transfer tank.
4.6.2. Talent adding the transmembrane solution to the transmembrane cassette.
4.6.3. Talent adjusts the time and voltage and presses run.

4.7. Now, add 6 milliliters of 5% BSA solution with TBST (T-B-S-T) to the incubation box [1].
4.7.1. Talent adding BSA solution to the incubation box.

4.8. Once the transfer is complete, remove the PVDF membrane from the setup while clamping the marker side and place it in the incubation box [1-TXT]. 
4.8.1. Talent clamps the marker side of the PVDF membrane and places it in the incubation box TXT: Incubation: RT; 1.5 h; Shaking 

4.9. After removing the BSA solution from the incubator box, add 6 milliliters of primary antibody [1-TXT]. Place the incubation box in a foam box with ice packs overnight while shaking [2].
4.9.1. Talent adds 6 ml primary antibody to the incubation box. TXT: Primary Ab:  1:1000 in 5% BSA
4.9.2. Talent places the incubation box in a foam box with ice packs.

4.10. The next day, collect the primary antibody in a tube [1]. Then, wash the membrane with 6 milliliters of TBST solution [2-TXT].
4.10.1. Talent aspirates the primary antibody and adds it to a tube.
4.10.2. Talent adds TBST solution to the incubation box and removes it. TXT: Wash 5x; 5 min; Shaking

4.11. Afterward, add 6 milliliters of secondary antibody to the incubation box [1-TXT]. At the end of the incubation, collect the secondary antibody and wash the membrane five times with TBST, as shown earlier [2-TXT].
4.11.1. Talent adding the secondary antibody to the incubation box. TXT: Secondary Ab: 1:5000 in 5% BSA; Incubation: RT; 1.5 h, Shaking
4.11.2. Talent pipettes the secondary antibody and adds TBST. TXT: Retain the TBST solution after the last wash
Exposing the Strips
4.12. Mix equal volumes of chemiluminescent reagents A and B [1-TXT].
4.12.1. Talent adds reagents A and B to the tube and mixes it. TXT: Keep the solution in the dark

4.13. Open the gel imaging system, click on Samples, check the calibration, and wait for calibration to complete. Then click on Marker and check the calibration [1].
4.13.1. SCREEN: The gel imaging system is being opened, Samples are being clicked, and calibration is being checked. The marker is being clicked, and the calibration is being checked. Videographer: Please film the computer screen as a back up!
Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/files_upload.php?src=20302068


4.14. Now, pick up the marker side of the strip with tweezers and fully immerse in the chemiluminescent reagent solution [1]. Clamp one side of the marker to place the strip face down in the imager and close the lid of the imager [2]. Click on Exposure and set the exposure time to 1 second [3].
4.14.1. Talent picks up the marker side of the strip with tweezers and immerses in the chemiluminescent reagent.
4.14.2. Talent places the strip in the imager and closes the imager lid.
4.14.3. SCREEN: Exposure is being clicked and the exposure time is being set to 1s. Videographer: Please film the computer screen as a back up!

4.15. Click Save, name the image, and save it as a .tif (Tif) file. Analyze the optical density of the western blot [1].
4.15.1. SCREEN: Save is being clicked. Image is being named and saved as .tif file. The optical density is being checked. This shot was not filmed-practically, we proceed to the step of saving the image.
Videographer: Please film the computer screen as a back up!


Representative Results
4.16. The cellular thermal shift assay showed that xanthatin remarkably shifts the thermal stability of Keap1 protein [1] within the temperature range of 48 to 57 degrees Celsius, as compared to the dimethyl sulfoxide group [1].
4.16.1. LAB MEDIA: Figure 3A and B
4.16.2. LAB MEDIA: Figure 3A and B Video editor: please highlight the bands from 48 to 57 in figure 3A and highlight the blue curve in figure 3B
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