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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (N)  
Can you record movies/images using your own microscope camera? (Y) 
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.

2. Does your protocol include software usage? (N)
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. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
Step 3.1，3.3，3.4
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. (Please do not list entire sections.)
Step 3.3
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.

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.

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

1.1. Min Cui: Drug Affinity Responsive Target Stability (DARTS) is a robust method for detection of novel small molecule protein targets. It can be used to verify known small molecule-protein interactions and to find potential protein targets for natural products [1].
1.1.1. INTERVIEW


1.2. Aubryanna: In this study, we further enhanced the data analysis capabilities of the DARTS experiment by monitoring the changes in protein stability and estimating the affinity of protein-ligand interactions. The protein-ligand interactions can be plotted into two curves: a proteolytic curve and a dose-dependence curve. We have used the mTOR-rapamycin interaction as an exemplary case for establishment of our protocol [1].
1.2.1. INTERVIEW


Section - Protocol
Author comment:   try not to let the mess background show up in the movie.  I am stressful because my boss is seriously cared about this.
2. Collect and Lyse Cells
2.1. Grow 293T (pronounce as two-ninety three-T) cells using DMEM with 10% fetal bovine serum, 2 millimolar glutamine and 1% antibiotics [1]. Incubate the cultures at 37 degrees Celsius under 5% carbon dioxide [2]. 
2.1.1. Talent shows the cells in a dish.
2.1.2. Talent places the flask into an incubator.
2.2. When the culture reaches 80‒90% confluence [1], wash the cells twice with cold PBS [2-TXT]. Use a cell scraper to collect the cells into an appropriate amount of cold cell lysis buffer [3] and transfer the lysing cells into a 1.5-milliliter tube [4].
2.2.1. Talent shows the culture with 80-90% confluence. (2.2.1 293t cell.tiff) Videographer comment: lab will supply a photo illustrating this shot. I filmed a wide shot of talent at scope as well.
2.2.2. Talent adds PBS into the culture, and discards. TEXT: Wash 2x
2.2.3. Talent adds lysis buffer to the dish, then scrapes cells, and transfers them into a tubeon ice.
2.2.4. 
2.3. Invert to mix the lysis buffer and lysing cells well and incubate the tube on ice for 10 minutes [1]. Centrifuge the tube at 18,000 times g for 10 minutes at 4 degrees Celsius [2]. Transfer the supernatant into a new 1.5 milliliter tube [3] and keep chilled on ice [4].
2.3.1. Talent inverts the tube, and places onto ice.
2.3.2. Talent places the tube into a centrifuge.
2.3.3. CU: Talent transfers supernatant into a new tube.
2.3.4. Talent places the tube on ice.
2.4. Perform BCA assay to approximate the protein concentration of lysates [1], and calculate the dilution of the pronase based on the protein concentration [2].
2.4.1. Talent shows the BCA assay.
2.4.2. [bookmark: _GoBack]Talent does calculation on a paper (2.4.2 Calculation.docx) Author comment: I will send a word to explain how to calculate.
3. Incubate Protein Lysates with the Small Molecule and Perform Proteolysis
3.1. First, transfer the lysate into two 1.5 milliliter tubes, 99 microliters each. Add 1 microliter of small molecule stock solution to each aliquot of lysate [1]. And incubate the two tubes for 30‒60 minutes at room temperature with shaking [2].
3.1.1. Talent transfer the lysates into two tubes, and adds solution.
3.1.2. Talent places the tubes onto a shaker.
3.2. On ice, establish serial dilutions of freshly thawed pronase solution in 1x TNC (pronounce as T-N-C) [1-TXT]. 
3.2.1. Shot of the diluted solutions. TEXT: 1:200, 1:400, 1:800 and 1:1600 pronase : TNC (Tris, NaCl, CaCl2) and 1X TNC as control. Videographer comment: 3.3.2 and 3.4.1 are merged into one shot labeled 3.3.2
3.3. Following the incubation with the small molecule, divide each aliquot into 20 microliters of samples in 5 tubes [1]. To ensure same digestion time, at specific intervals of every 30 seconds, add 2 microliters of the prepared pronase solutions to the samples accordingly. For the one control group, add 2 microliters of TNC buffer [2].
3.3.1. Talent divides the solution into 5 tubes.
3.3.2. Talent starts the timer, and adds solution into each tube. Author comment: the IX TNC buffer is also added
3.4. After 5‒20 minutes, halt the digestion of the 6 tubes via addition of 2 microliters of cold 20x protease inhibitor cocktail at 30-second intervals [2]. Mix well and incubate on ice for 10 minutes [3].
3.4.1. 
3.4.2. Talent starts the timer, and adds solution into the tube and then pipettes to mix.
3.4.3. Talent places the tube on ice.
3.5. Dilute each sample with 6 microliters of 5x SDS-PAGE (pronounce as S-D-S-page) loading buffer [1] and boil the samples in a water bath at 70 degrees Celsius for 10 minutes [2].
3.5.1. Talent adds solution into the tube. Videographer comment: 3.5.1 was mislabeled as 3.4.3
3.5.2. Talent places the tube into a water bath.
4. Western Blot Analysis
4.1. Now, to perform western blot, load equal amounts of protein into the wells of an 8% SDS-PAGE gel, along with an appropriate molecular weight marker [1].
4.1.1. CU: Talent loads protein into wells of a gel.
4.2. Run the gel for 30 minutes at 80 volts [1], then adjust the voltage to 120 volts and continue running for 1‒2 hours [2]. verify that the small molecule can bind directly to the potential target proteins [3].
4.2.1. Talent turns on the power supply, and starts timer.
4.2.2. CU: Talent shows the timer beeps, and adjusts the voltage.


Section – Results
5. Results: Rapamycin Inhibition 
5.1. In this protocol [1], incubation with the small molecule confirmed the protection against proteolysis [2]. Three bands were found to be protected by incubation with rapamycin over vehicle control [3]. 
5.1.1. Figure 1
5.1.2. Figure 2
5.1.3. Figure 2 – Video editor: emphasize the three bands indicated by red squares.
5.2. Western blotting illustrated the presence of mTOR (pronounce as /mətɔː/r) protein at low pronase to protein ratios and its reduction and loss with increasing ratios [1-TXT].
5.2.1. Figure 3 – Video editor: emphasize Figure 3A, and the mTOR row. TEXT: mTOR: mammalian target of rapamycin
5.3. Proteolysis of mTOR by pronase [1] was clearly inhibited by the presence of rapamycin and the addition of rapamycin generated an obvious shift in the proteolytic curve [2]. 
5.3.1. Figure 3 – Video editor: emphasize Figure 3A
5.3.2. Figure 3 – Video editor: emphasize Figure 3B, and emphasize the red trace.
5.4. Rapamycin dose-dependently enhanced the level of mTOR, suggesting the rising stability of mTOR with rapamycin treatment [1]. Quantification of the target protein band intensities suggested that mTOR is the target protein of rapamycin [2].                                                         
5.4.1. Figure 4 – Video editor: emphasize Figure 4A, and the mTOR row.
5.4.2. Figure 4 – Video editor: emphasize Figure 4B.




Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Min Cui: In order to get the best step-wise effect, this experiment may have to be repeated several times to obtain a suitable range of pronase:protein ratios [1] [2].     
6.1.1. Use 3.3.1
6.1.2. INTERVIEW   
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