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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) No  
2. Does your protocol include software usage? (Y/N) Yes, but this will only be to show the gel in the final step of the protocol
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. 
Steps 3.3-3.6, 4.3, and 4.4
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.)
Preparation of the multi-layer gel in steps 4.3 and 4.4 may be the most difficult for a reader to visualize as most electrophoresis gels are only two layers (resolving + stacking gel).
5. Will the filming need to take place in multiple locations? (Y/N) No
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. Jennifer Leight: Current zymographic techniques detect a limited number of proteases. Fluorescent peptide zymography uses fluorescent peptides as the degradable substrate, enabling measurement of a greater range of proteases [1].

1.1.1. INTERVIEW: Named talent says the statement above while looking slightly off-camera. 

1.2. Jennifer Leight: The main advantage of this method is its modular design. The sequence of the fluorescent peptide determines which proteases are detected, and the fluorescent peptide can easily be swapped with a peptide with a different sequence and ability to detect other proteases [1].

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


OPTIONAL Interview Statements: (Said by you on camera) 

1.3. Jessica Weist: This technique can help inform the design of peptides used as degradable crosslinkers in engineered biomaterials, such as those used for drug delivery or tissue engineering applications. Incorporation of these peptides into this technique can identify tissue-secreted proteases responsible for biomaterial degradation [1].

1.3.1. INTERVIEW: Named talent says the statement above while looking slightly off-camera. 

1.4. Jessica Weist: Demonstration of this technique is important in order to visualize the multi-layer approach that is unique compared to other zymography techniques.

1.4.1. INTERVIEW: Named talent says the statement above while looking slightly off-camera. 






Introduction of Demonstrator: (Said by you on camera)

1.5. Jennifer Leight: Demonstrating the procedure will be Ameya Deshmukh, a Graduate Student from my laboratory [1] [2]. 

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






Section - Protocol
2. Preparation of the Resolving Gel Layer
2.1. To begin, prepare a 10 percent polyacrylamide resolving gel solution as outlined in Table 1 of the text protocol [1]. Immediately prior to pouring the gel, add the TEMED and APS [2].
2.1.1. MED: Establishing shot of the talent approaching the lab bench and beginning to prepare the resolving gel. Any action in this preparation process can be shown here.
2.1.2. MED: Talent adds the TEMED and APS to the gel. TEXT: TEMED: Tetramethylethylenediamine; APS: Ammonium Persulfate.
2.2. Then, fill an empty 1.5 millimeter mini-gel cassette half way with the resolving gel solution [1]. Add a thin layer of isopropanol to the top of the polyacrylamide gel to produce a level gel and prevent bubbles [2].
2.2.1. MED: Talent fills the mini-gel cassette half way with the gel solution. TEXT: Layer of isopropanol  500 µL.
2.2.2. CU: Close up shot as the talent adds the isopropanol layer.
2.3. Use the leftover polyacrylamide solution to track the progress of the polymerization reaction [1-TEXT]. When the polyacrylamide in the tube has completely solidified, the reaction is complete []. 
2.3.1. MED: Talent picks up and sets aside the tube that contains the left over polyacrylamide solution. TEXT: Reaction time  40 min. Video Editor: Keep this text overlay up for all of 2.3
2.3.2. CU: Close up of the tube after the polyacrylamide has completely solidified. (Author Comment: This shot was taken later, right after 3.6.1 – but it’s fine to have it in the order here for the video.)
3. Preparation of the Azido-PEG3-maleimide Linker Molecule
3.1. While the first resolving gel layer is polymerizing, retrieve the azido-PEG3-maleimide kit from storage at -20 degrees Celsius [1] and allow the components to reach room temperature [2].
3.1.1. MED: Talent retrieves the azido-PEG3-maleimide from the freezer.
3.1.2. MED: Talent sets the kit components out to warm them to room temperature.
3.2. Then, dissolve the components of Vial 2 in the manufacturer recommended volume of DMSO [1] and vortex for 30 seconds to ensure the liquids are well mixed [2].
3.2.1. MED: Talent dissolves the components of Vial 2 in DMSO. TEXT: Vial 2: azido-PEG3-amine.
3.2.2. MED: Talent vortexes the tube that contains the Vial 2 components in DMSO.
3.3. Transfer the contents of Vial 1 into a clean, dry 100 milliliter round-bottom flask that contains a stir-bar [1-TXT]. Immediately insert a rubber septum stopper, with a diaphragm that can be punctured with a syringe, into the mouth of the flask [2].
3.3.1. MED: Talent transfers the contents of Vial 1 into the round-bottom flask. TEXT: Vial 1: maleimide-NHS ester.
3.3.2. MED: Talent inserts the described diaphragm into the mouth of the flask.
3.4. Next, insert two 18 gauge syringe needles into the diaphragm [1-TXT]. Connect one of the syringe needles to an inert gas tank [2], and allow the gas to fill the round-bottom flask for 3 minutes [3].
3.4.1. CU: Close up as the syringe needles are inserted into the diaphragm. TEXT: Important: One of the needles provides a vent.
3.4.2. MED: Talent connects one of the needles to an insert gas tank.
3.4.3. MED: Talent turns on the flow of inert gas, and then sets a timer for 3 minutes.
3.5. Then, shut off the inert gas and detach it from the needle [1]. Using a syringe, inject the full contents of Vial 2 into the flask [2]. Remove both of the needles and the syringe [3].
3.5.1. MED: Talent turns off the inert gas and detaches the inert gas tank from the needle.
3.5.2. MED: Talent uses a syringe to inject the contents of Vial 2 into the round-bottomed flask. [Shots 3.5.2 and 3.5.3 combined] (Author Comment: These were combined into one shot because the syringe isn’t left in the vial, so there was no natural “pause” point between the two actions.)
3.5.3. MED: Talent removes the needles and the syringe from the flask.
3.6. Allow the components to mix for 30 minutes at room temperature while stirring [1]. After this, remove the rubber septum stopper and transfer the contents to a clean 5 milliliter centrifuge tube [2-TXT].
3.6.1. CU: Close up of the flask as the components inside mix at room temperature.
3.6.2. MED: Talent removes the septum stopped and pours the flask’s contents into a clean 5 mL tube. TEXT: Solution must be used within 1 h. (Author Comment: This was filmed after shot 4.3.1) (Editor: The authors did not indicate that this shot needed to be moved, so I would leave it here and assume this note is informational)
4. Preparation of the Peptide Resolving Gel Layer 
4.1. Once the first resolving gel layer has polymerized, pour off the isopropanol layer [1]. Pipet 1 milliliter of deionized water on top of the gel [2], and then pour the water off to rinse the gel [3].
4.1.1. MED: Talent pours off the isopropanol layer.
4.1.2. MED: Talent adds 1 mL of deionized water on top of the gel.
4.1.3. MED: Talent pours the water off the gel.
4.2. Retrieve the thiol-functionalized fluorescent peptide from storage at -80 degrees Celsuis [1], and allow it to thaw at room temperature [2]. 
4.2.1. MED: Talent retrieves the thiol-functionalized fluorescent peptide from a freezer.
4.2.2. MED: Talent sets the peptide out to thaw.
4.3. Prepare a 10 percent resolving gel solution containing the azido-PEG3-maleimide linker molecule and the fluorescent peptide as outlined in Table 1 of the text protocol [1-TXT]. Immediately prior to pouring the gel, add the TEMED and APS [2].
4.3.1. MED: Talent prepares the resolving gel as described. Any action in this preparation process can be shown here. TEXT: Keep gel protected from light.
4.3.2. MED: Talent adds the TEMED and APS to the gel
4.4. Next, fill half of the remaining portion of the gel cassette with the peptide resolving gel solution [1]. Add a thin layer of isopropanol to the top of the polyacrylamide gel to produce a level gel and prevent bubbles [2-TXT]. Use the leftover polyacrylamide solution to track the progress of the polymerization reaction [3-TXT]. 
4.4.1. CU: Close up as the remaining portion of the gel cassette is filled.
4.4.2. MED: Talent adds of isopropanol to the top of the polyacrylamide gel. TEXT: Layer of isopropanol  500 µL.
4.4.3. CU: Close up of the leftover polyacrylamide solution in the tube as it solidifies. TEXT: Reaction time  40 min.
4.5. After the reaction is complete, pour off the isopropanol layer [1]. Pipet 1 milliliter of deionized water on top of the gel [2], and then pour the water off to rinse the gel [3].
4.5.1. MED: Talent pours off the isopropanol layer.
4.5.2. MED: Talent adds 1 mL of deionized water on top of the gel.
4.5.3. MED: Talent pours the water off the gel.
4.6. If not using the gels immediately, store them by immersing them in a plastic box filled with 100 milliliters of 1x PBS at 4 degrees Celsius [1]. Wrap the box in aluminum foil to prevent photobleaching [2].
4.6.1. MED: Talent transfers the gels into a plastic box filled with PBS.
4.6.2. MED: Talent wraps the box in aluminum foil.
5. Preparation of the Stacking Gel
5.1. First, prepare a 5 percent stacking gel solution as outlined in Table 1 of the text protocol [1]. Immediately prior to pouring the gel, add the TEMED and APS [2].
5.1.1. MED: Talent prepares the stacking gel solution as described. Any action in this preparation process can be shown here. 
5.1.2. MED: Talent adds the TEMED and APS to the gel [Shots 5.1.2, 5.2.1, and 5.2.2 combined] (Author Comment: The solution solidifies quickly, so we had to combine these steps into one shot)
5.2. Fill the remaining empty portion of a gel cassette with the stacking gel solution [1]. Quickly insert a 1.5 millimeter gel comb into the stacking gel layer [2], making sure no bubbles remain trapped under the wells [3].
5.2.1. MED: Talent fills the empty portion of a gel cassette with the stacking gel solution.
5.2.2. MED: Talent inserts a 1.5 mm gel comb into the stacking gel layer.
5.2.3. CU: Close up of the gel comb in the gel, showing that no bubbles remain trapped under the wells.
5.3. Use the leftover polyacrylamide solution to track the progress of the polymerization reaction [1-TXT]. When the reaction is complete, gently remove the comb and the tape from the back of the gel cassette [2].
5.3.1. MED: Talent sets aside the tube of leftover polyacrylamide solution. TEXT: Reaction time  10 min.
5.3.2. MED: Talent gently removes the comb and the tape from the back of the gel cassette.
6. Electrophoresis of Biological Samples in Peptide Zymography Gels
6.1. To begin, dissolve samples in conventional zymography sample buffer [1-TXT]. Add 400 milliliters of 1x Tris-Glycine SDS running buffer to the gel apparatus [2]. Load up to 35 microliters of sample per well [3].
6.1.1. MED: Talent dissolves the samples in in conventional zymography sample buffer. Cell/tissue samples: ~30 µg total protein/well; MMP standards: 50-100 ng protein/well.
6.1.2.  MED: Talent adds running buffer to the gel apparatus.
6.1.3. MED: Talent loads samples into the wells.
6.2. Run the samples at 120 volts at 4 degrees Celsius for 1.5 hours [1] or until the molecular weight standards indicate that the proteases of interest are within the peptide resolving gel layer [2].
6.2.1. MED: Talent turns on the voltage, running the gel.
6.2.2. CU: Close up on the gel as it runs. Alternatively, a close up of a completed gel showing how the molecular weight standards indicate that the proteases of interest are within the peptide resolving gel layer.
6.3. After this, remove the gels from the plastic cassette [1]. Wash the gels three times in in renaturing buffer at room temperature under gentle agitation, with each wash lasting 10 minutes [2-TXT].
6.3.1. MED: Talent removes the gels from the plastic cassette.
6.3.2. MED: Talent washes the gels with renaturing buffer. TEXT: See text for buffer composition. (Author Comment: For 6.3.2 – 6.4.3, we did these twice because the gels should be covered with foil but we weren’t sure if it was important to include that or not.) (Editor: Since the gels should be covered, use any shots that show that clearly. Better to show the procedure as it should be done)
6.4. Transfer gels to a developing buffer solution for 15 minutes [1-TXT]. Then, replace the solution with fresh developing buffer [2-TXT] and incubate at 37 degrees Celsius under gentle agitation for 24 hours [3-TXT].
6.4.1. MED: Talent transfers the gels to a developing buffer. TEXT: See text for buffer composition.
6.4.2. MED: Talent replaces the buffer with fresh developing buffer. TEXT: Ensure gels are fully immersed.
6.4.3. MED: Talent transfers the gels – in developing buffer – to an incubator.
6.5. After this, use a fluorescent gel scanner/imager with the appropriate excitation and emission filters to image the gels [1]. 
6.5.1. MED: Talent approaches a fluorescent gel scanner/imager and images the gels. Alternatively, show the talent reviewing previously obtained images. (Author Comment: We filmed both suggestions – both the talent at the scanner, and the talent reviewing the previous images.) (Editor: Use whichever looks best)


Section – Results

7. Results: Detection of Protease Activity
7.1. In this study, two fluorescent protease-degradable peptides are incorporated into polyacrylamide gels [1]. QGIW (“Q-G-I-W”) is a collagen-I derived sequence designed to detect cellular collagenases [2-TXT], while LACW (“L-A-C-W”) is a sequence that has been optimized for the detection of MMP-14 (“M-M-P-fourteen”) and MMP-11 (“M-M-P-eleven”) [3-TXT].
7.1.1. LAB MEDIA: Figure 2. Video Editor: Show only Figures 2A – 2F. Do not show 2G.
7.1.2. LAB MEDIA: Figure 2. Video Editor: Still show only Figures 2A – 2F. Emphasize Figures 2D, 2E, and 2F – which is the row of QGIW gels. TEXT: Nagase, H., et al. Biopolymers. (1996).
7.1.3. LAB MEDIA: Figure 2. Video Editor: Still show only Figures 2A – 2F. Emphasize Figures 2A, 2B, and 2C – which is the row of LACW gels. TEXT: Mucha, A. et al. Journal of Biological Chemistry. (1998).
7.2. Fluorescent imaging reveals numerous bands within the LACW peptide gels [1], while only a single band is seen in the QGIW gels [2].
7.2.1. LAB MEDIA: Figure 2. Video Editor: Still show only Figures 2A – 2F. Emphasize the bands in Figure 2A.
7.2.2. LAB MEDIA: Figure 2. Video Editor: Still show only Figures 2A – 2F. Emphasize the band in Figure 2D.
7.3. When compared to gelatin zymography [1], LACW gels are able to detect more proteolytic bands – which demonstrates the ability of peptide zymography to detect a wider range of proteases present within biological samples than traditional methods using native substrates [2].
7.3.1. LAB MEDIA: Figure 2. Video Editor: Show Figure 2G next to Figures 2A – 2F.
7.3.2. LAB MEDIA: Figure 2. Video Editor: Still show only Figures 2A – 2F. Emphasize Figures 2A, 2B, and 2C – which is the row of LACW gels.
7.4. Peptide zymography gels are then incubated in development buffer – containing either GM6001 (“G-M-six-zero-zero-one”), a broad-spectrum MMP inhibitor, or E-64 (“E-sixty four”), a general cathepsin inhibitor [1]. Treatment of the LACW peptide gels with GM6001 decreases the intensity of the bands [2], while treatment with E-64 has no discernable effect [3].
7.4.1. LAB MEDIA: Figure 2. Video Editor: Remove all previous emphasis.
7.4.2. LAB MEDIA: Figure 2. Video Editor: Emphasize Figure 2B.
7.4.3. LAB MEDIA: Figure 2. Video Editor: Emphasize Figure 2C.
7.5. Treatment of the QGIW peptide gels with GM6001 results in complete ablation of the previously seen bands [1], while E-64 has no effect [2].
7.5.1. LAB MEDIA: Figure 2. Video Editor: Emphasize Figure 2E.
7.5.2. LAB MEDIA: Figure 2. Video Editor: Emphasize Figure 2F.
7.6. Gelatin zymography, is conducted using purified, activated MMP-9 to compare the sensitivity of peptide zymography to the current gold standard [1]. LACW gels are able to detect the smallest concentrations of MMP-9 [2].
7.6.1. LAB MEDIA: Figure 3.
7.6.2. LAB MEDIA: Figure 3. Video Editor: Emphasize the data for LACW in both images. This is the middle-image in Figure 3A, and the black line with circles in Figure 3B.


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

8.1. Ameya Deshmukh: Proteases require specific conditions to renature and become activated [1]. Carefully prepare the buffer solutions to ensure that the composition and pH are correct [2].

8.1.1. INTERVIEW: Named talent says the statement above while looking slightly off-camera.

8.1.2. Use shots from 6.3 and 6.4.
8.2. Ameya Deshmukh: This method can be complemented by existing techniques to verify the identity and perform further analysis of the measured proteases. This includes western blotting, real time-PCR or mass spectrometry [1].

8.2.1. INTERVIEW: Named talent says the statement above while looking slightly off-camera. 
8.3. Ameya Deshmukh: Be cautious when handling polyacrylamide. Unpolymerized solution is considered a potent neurotoxin and appropriate personal protective equipment should always be worn when handling it [1].

8.3.1. INTERVIEW: Named talent says the statement above while looking slightly off-camera. 
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