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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? (N)
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. 
4.2.2, 5.1.3, 5.2.1, 5.3.2
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. 
The overall procedure is simple; however, to prepare the fluorogenic developing solution, we need to be extra careful when adjusting the pH. To ensure success, carefully adjust the fluorogenic developing solution to pH 7-9 with 0.001 N NaOH or 1% acetic acid drop by drop since this is not a buffered system. Use a minimal amount of NaOH or acetic acid as possible. 
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. Sijie Chen: This is a novel gel staining method that utilizes a fluorogenic silver probe to convert the traditional silver staining into a fluorescent silver staining.
1.1.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.

1.2. Sijie Chen: This method shows improved performance compared with conventional silver nitrate staining and SYPRO Ruby staining while using a simple and straightforward protocol without aldehydes [1].

1.2.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.

Introduction of Demonstrator: (Said by you on camera)

1.3. Sijie Chen: Demonstrating the procedure will be Alex Wong, a research assistant from my laboratory [1] [2]. 

1.3.1. Interview style: Author saying the above 
1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.





Section - Protocol
2. Preparation of the Gel
2.1. To begin this procedure, dilute the protein samples with a solution containing distilled water, LDS buffer, and a sample-reducing agent [1-TXT]. Set up a mini gel tank filled with MES buffer to perform SDS-PAGE with 4 – 12 percent Bis-Tris protein gel [2-TXT].
2.1.1. MED: Talent approaches the laboratory bench and dilutes the samples with the described solution. TEXT: LDS: Lithium dodecyl sulfate.
2.1.2. MED: Talent begins to set up a mini gel tank to perform SDS-PAGE. Any action in this preparation process can be filmed for this shot. TEXT: MES: 2-(N-morpholino)ethanesulfonic acid.
2.2. Load the wells with the prepared protein sample [1]. [2][3] Then, run the gel at a constant voltage of 200 volts for 30 minutes [4].
2.2.1. CU: Close up as the talent loads the first lane.
2.2.2. MED: Talent loads the second lane.
2.2.3. MED: Talent continues to load the remaining lanes in the gel.
2.2.4. MED: Talent turns on the voltage to run the gel.

3. Fixation of the Gel
3.1. After electrophoresis, submerge the gel in 100 milliliter solution containing ethanol and acetic acid [1-TXT] on an orbital shaker, and incubate twice for 30 minutes each at room temperature while shaking at 50 rpm [2-TXT].
3.1.1. MED: Talent submerges the gel in the ethanol/acetic acid solution. TEXT: Ethanol: 40%; Acetic acid: 10%.
3.1.2. MED: Talent turns on the orbital shaker to let the gel incubate. TEXT: Alternatively, incubate overnight at 4 °C.
3.2. Next, wash the gel three times with ultrapure water in a clean container, with each wash lasting 10 minutes [1-TXT].
3.2.1. MED: Talent washes the gel with ultrapure water in a clean container. TEXT: Important: Washing steps must be completed thoroughly. 

4. Preparation of the AgNO3 Solution and Silver Impregnation of the Gel 
4.1. First, dissolve 0.01 grams of silver nitrate in 10 milliliters of ultrapure water to prepare a stock solution with a concentration of 0.1 percent [1]. Add 100 microliters of this stock solution into 100 milliliters of ultrapure water to make the silver nitrate working solution [2-TXT].
4.1.1. MED: Talent adds silver nitrate to ultrapure water to silver nitrate.
4.1.2. MED: Talent adds an aliquot of the silver nitrate stock solution to more ultrapure water to create the working solution. TEXT: Store the AgNO3 solution in the dark before use.
4.2. In a fume hood, submerge the gel in 100 milliliters of the silver nitrate working solution in a sealed glass chamber [1]. Use aluminum foil to protect the gel from light during impregnation [2], and incubate for 1 hour while shaking at 50 rpm on an orbital shaker [3].
4.2.1. MED: Talent, in a fume hood, submerges the gel in the silver nitrate working solution (which is on an orbital shaker).
4.2.2. MED: Talent wraps the container (which holds the silver nitrate working solution and the gel) with aluminum foil. 
4.2.3. MED: Talent turns on the orbital shaker to allow the gel to incubate.
4.3. After this, wash the gel twice with ultrapure water in a clean container, with each wash using approximately 100 milliliters of water and lasting 60 seconds [1].
4.3.1. MED: Talent washes the gel with ultrapure water in a clean container.
4.4. Alex Wong: It is important to use ultrapure water to wash the gel after the silver impregnation step to minimize background staining [1].
4.4.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.
5. Fluorogenic Development of the Gel
5.1. First, add 50 milliliters of ultrapure water to 3.0 milligrams of the TPE-4TA (“T-P-E four-T-A”) dye [1]. Sonicate the solution for 3 minutes [2] add 5 microliters of a 1 molar sodium hydroxide solution in between each sonication session to help dissolve the dye, usually up to 3 times [3].
5.1.1. MED: Talent adds ultrapure water to the TPE-4TA dye to ultrapure water.
5.1.2. MED: Talent turns on the sonicator to sonicate the solution.
5.1.3. MED: Talent adds a few drops of a NaOH solution to the ultrapure water/dye solution.
5.2. Then, check the fluorescence of the solution under a 365 nanometer UV lamp to ensure that the dye is fully dissolved [1]. Only weak or nonemissive solutions indicate full dissolution [2].
5.2.1. MED: Talent uses a UV lamp to check the fluorescence of the solution.
5.2.2. CU: Close up of a fully dissolved solution, showing what it should properly look like.
5.2.3. CU: Close up of a fully dissolved solution, showing what it should properly look like under a UV lamp.
5.3. To prepare the fluorogenic developing solution, add 10 milliliters of the TPE-4TA stock solution to 90 milliliters of ultrapure water [1]. Use a pH meter to check the pH of the solution [2]. Tune the solution to a pH between 7 and 9 using diluted sodium hydroxide solution or acetic acid if the pH is out of range [3].
5.3.1. MED: Talent dilutes the TPE-4TA stock solution in more ultrapure water.
5.3.2. MED: Talent uses a pH meter to check the pH of the solution.
5.3.3. MED: Talent adjusts the pH using sodium hydroxide or acetic acid.
5.4. Next, transfer the gel to a clean and sealable container with 100 milliliters of the fluorogenic developing solution [1] and ensure the gel is completely immersed [2]. Seal the container [3] and cover it to protect it from light [4].
5.4.1. MED: Talent transfers the gel to a clean/sealable container that contains the fluorogenic developing solution.
5.4.2. CU: Close up showing that the gel is completely immersed.
5.4.3. MED: Talent seals the container.
5.4.4. MED: Talent covers the container to protect it from light.
5.5. Shake the container overnight on an orbital shaker at 50 rpm and at room temperature [1-TXT].
5.5.1. MED: Talent places the container on an orbital shaker and turns the orbital shaker on. TEXT: See text for details on shortening the incubation. 
6. Destaining and Imaging
6.1. Transfer the gel to a clean container [1] and destain it in 100 milliliters of 10 percent ethanol for 30 minutes [2].
6.1.1. MED: Talent transfers the gel to a clean container.
6.1.2. MED: Talent destains the gel with 10% ethanol.
6.2. Then, rinse the gel in ultrapure water for 5 minutes [1]. Use a gel documentation machine to image the gel at the 365 nanometer channel or the 302 nanometer channel [2].
6.2.1. MED: Talent rinses the gel in ultrapure water.
6.2.2. MED: Talent images the gel, at a UV bench transilluminator (part A) and gel documentation machine (part B) , images the gel. Alternatively, show the talent reviewing previously obtained data. (Editor: This shot is representative, so pick whichever looks best. If both seem clear, both can be used in a side-by-side)


Section – Results
7. Results: Comparison of the Fluorescent Silver Staining to Other Staining Methods
7.1. In this study, a novel fluorescent silver staining method is used to stain proteins in polyacrylamide gels [1]. The protein bands stained by the fluorescent silver stain exhibit an intense green under at 365 nanometer UV lamp. All 14 protein bands are clearly visible and correlate well [2] with the red-colored bands stained by the SYPRO Ruby dye [3-TXT].
7.1.1. LAB MEDIA: Figure 2. Video Editor: Show only Figure 2B.
7.1.2. LAB MEDIA: Figure 2. Video Editor: Still show only Figure 2B. Emphasize the left image (the one with the green bands) or emphasize the green bands.
7.1.3. LAB MEDIA: Figure 2. Video Editor: Still show only Figure 2B. Emphasize the right image (the one with the red bands) or emphasize the red bands. TEXT: Angewandte Chemie International Edition. (2018).
7.2. This fluorescent silver staining method [1] appears to have a high resolution. For some protein bands, the sensitivity of the fluorescent silver stain is also slightly better than that of the fluorescent SYPRO Ruby stain [2]. 
7.2.1. LAB MEDIA: Figure 3.
7.2.2. LAB MEDIA: Figure 3. Video Editor: Emphasize Figure 3B, which represents the fluorescent silver stain.
7.3. In particular, the performance of this stain is improved for the protein bands between 10 and 40 kilodaltons, which indicates that the new method is particularly useful for the detection of proteins with a low molecular weight [1]. As can be seen, the data also suggests that the fluorescent silver stain gives a good and uniform linearity for all 14 proteins over a relatively broad range for protein quantification [2-TXT].
7.3.1. LAB MEDIA: Figure 3. Video Editor: In Figure 3B, in the left-most image (the plot), emphasize the data lines for bands 9 – 14 (these should represent the protein bands at 10 – 40 kDa). 
7.3.2. LAB MEDIA: Figure 3. Video Editor: In Figure 3B, in the left-most image (the plot), emphasize all of the data lines to indicate that they are all close and linear. TEXT: Xie, S. et al. Angewandte Chemie International Edition. (2018).
7.4. While the silver nitrate strain gave a high level of background signal and distorted peaks [1], the fluorescent silver stain detected the bands with a good contrast and uniform intensity distribution [2] comparable to the SYPRO Ruby stain across all 14 proteins [3].
7.4.1. LAB MEDIA: Figure 3. Video Editor: Emphasize all of Figure 3A.
7.4.2. LAB MEDIA: Figure 3. Video Editor: Emphasize all of Figure 3B. Hold this emphasis for 7.4.3.
7.4.3. LAB MEDIA: Figure 3. Video Editor: Hold the emphasis on Figure 3B, and emphasize Figure 3C differently (so that it is emphasized and to show that both methods are comparable in terms of quality).
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Section - Conclusion
8. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
8.1. Alex Wong: Washing steps are important, as they prevent the residual fixation solution from disrupting silver impregnation or fluorogenic development [1] [2].
8.1.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.
8.1.2. Show parts of the washing steps from 3.1 or 4.3, whichever shows the process most clearly.
8.2. Alex Wong: When using silver nitrate, avoid skin contact and clean any spillages immediately. Wear protective clothing and gloves and dispose as chemical waste [1].
8.2.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.
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