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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)__No___  
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)__No____ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) ______2.7, 2.8, 3.3, 3.4__________________________
D.  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.) _____2.8.4, 2.9.1_________________

E.  Will the filming need to take place in multiple locations? (Y/N) __Yes_ If yes, how far apart are the locations? ___2.5 miles______



1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 

A. Experimental Goal (read by voice talent at JoVE):

The overall goal of this protocol is to facilitate the isolation and purification of S100A12 in its active form so that it can be utilized for antimicrobial assays. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Jennifer Gaddy: This method can help answer key questions in the microbiology field, such as “what is the role of S100A12 as an antimicrobial peptide, which is produced in response to infection by pathogenic bacteria”. 
1.2. Steve Damo: The main advantage of this technique is that our optimized protocol provides high yields of stable, pure S100A12 dimers, which have the capacity to bind and sequester nutrient metals.   

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Emmanuel Jackson: Generally, individuals new to this method will struggle because S100A12 forms oligomers of varying sizes under certain conditions, and the oligomers have diminished antimicrobial activity in vitro.
1.4. Saffron Little: We first had the idea for this method, when we began purifying and studying the antimicrobial activity of a related S100A-family protein called “calprotectin”.
1.5. Dana Franklin: Visual demonstration of this method is critical as the sizing column final purification step and the antimicrobial assays are important to the success of the process.  

Protocol (read by voice talent at JoVE):
2. Expression of S100A12
2.1. To begin this procedure, transform competent BL21 DE3 cells as outlined in the text protocol [1-WIDE/MED]. Next, add 1 to 5 μL of plasmid to 50 μL of bacteria in a microcentrifuge tube on ice [2-MED-over the shoulder]. Incubate for 20 min [3-MED].
2.1.1. Talent approaches the lab bench with a vessel of pre-transformed BL21 DE3 cells.
2.1.2. Talent adds 1 – 5 μL of plasmid to a microcentrifuge tube, on ice, that contains 50 μL of bacteria.
2.1.3. Talent sets a timer while the tube is still in on ice.
2.2. After this, heat shock the cells at 42 °C for 30 s [1-MED-over the shoulder]. Incubate on ice for 2 min [2-MED]. Then, add 500 μL of SOC media [3-MED-over the shoulder-TXT].
2.2.1. Talent places the microcentrifuge tube into a water bath at 42 °C.
2.2.2. Talent places the tube on ice.
2.2.3. Talent adds 500 μL of SOC media to the tube, TEXT: SOC: Super Optimal Broth with Catabolite repression.
2.3. Incubate at 37 °C on an orbital shaker at 250 rpm for 1 h [1-MED]. Next, plate 150 μL of the transformation reaction on LB-agar medium supplemented with 100 μg/mL ampicillin [2-MED-over the shoulder-TXT]. Incubate for 12 to 16 h at 37 °C [3-MED].
2.3.1. Talent places the tube into an orbital shaker, and then adjusts the settings.
2.3.2. Talent plates the solution in the tube – the transformation reaction – on a plate with the media mentioned above, TEXT: LB: Luria broth
2.3.3. Talent places the plate into an incubator, and then adjusts the settings.
2.4. After incubation, pick a single colony and inoculate 2 mL of ampicillin supplemented LB medium [1-MED-over the shoulder]. Incubate at 37 °C on an orbital shaker at 300 rpm for 4 to 6 h [2-MED-TXT]. Next, add 500 μL of starter culture to 50 mL of ampicillin supplemented ZYM-5052 autoinduction media [3-MED-over the shoulder-TXT]
2.4.1. Talent picks a single colony from the plate, and then inoculates LB medium in a fresh tube.
2.4.2. Talent places the flask on an orbital shaker, and then turns it on, TEXT: Until OD600 = 1 – 3 absorbance units.
2.4.3. Talent adds the 500 μL of starter culture to a 250 mL baffled Erlenmeyer flask containing 50 mL of ampicillin supplemented ZYM-5052 autoinduction media TEXT: For details on autoinduction media composition, see text protocol.
2.5. Shake at 300 rpm for 24 h at 37 °C. Then, transfer the bacterial suspension to a centrifuge tube. Centrifuge at 4000 x g and 4 °C for 10 min.
2.5.1. Talent places the flask into an orbital shaker, and then turns it on.
2.5.2. Talent transfers the suspension to a centrifuge tube.
2.5.3. Talent places the tube into a centrifuge, and then turns it on.
2.6. After centrifugation, decant the media [1-MED]. Log the sample and store the cell paste at -80 °C [2-MED-over the shoulder].
2.6.1. Talent slowly pours out the media from the centrifuge tube.
2.6.2. Talent places the tube of cell paste into an -80 °C freezer.
3. Purification of S100A12 Using Low Pressure Chromatography 
3.1. To begin, re-suspend the cell paste in 30 mL of 20 mM Tris at pH 8.0 [1-MED-over the shoulder-TXT]. Next, sonicate the suspension on ice at 20 W – using a 5 s on and 5 s off cycle – for 5 min to lyse the cells [2-MED].
3.1.1. Talent re-suspends the cell paste by adding 30 mL of 20 mM Tris at pH 8.0 to the centrifuge tube, TEXT: Tris: tris(hydroxymethyl)aminomethane.
3.1.2. Talent sonicates the suspension as written above – at 20 W, with 5 s on and 5 s off. Make sure to capture at least one cycle of on/off. 
3.2. Transfer the sonicated solution to high-end centrifugation tubes [1-MED-over the shoulder]. Centrifuge at 20,000 x g and 4 °C for 30 min to clarify the cell lysate [2-MED]. After this, decant the supernatant into a clean 100 mL polypropylene beaker [3-MED-over the shoulder].
3.2.1. Talent transfers the solution to high-end centrifugation tubes.
3.2.2. Talent places the tubes into a centrifuge, and then turns it on.
3.2.3. Talent slowly pours the supernatant from one tube into a clean 100 mL polypropylene beaker.
3.3. Place the beaker on ice to cool the solution [1-MED]. Add a stir bar, and slowly add 11.20 g of ammonium sulfate [2-MED-over the shoulder]. Stir the solution on ice for 1 h [3-CU].
3.3.1. Talent places the beaker on ice.
3.3.2. Talent adds 11.20 g of ammonium sulfate to the beaker. Make sure the solution is visibly stirring during the shot.
3.3.3. Shot of the flask while it is stirring. Alternatively, film a MED shot of the talent setting a timer while the flask is stirring on ice.
3.4. Then, transfer the solution to centrifuge tubes, and centrifuge at 20,000 x g and 4 °C for 20 min to pellet the precipitated protein [1-MED]. Decant the supernatant into dialysis tubing [2-MED-over the shoulder-TXT]. Dialyze against 1 L of 20 mM Tris at 4 °C and pH 8.0 [3-MED].
3.4.1. Talent places centrifuge tubes containing the solution into a centrifuge, adjusts the settings, and then turns the centrifuge on.
3.4.2. Talent decants the supernatant into dialysis tubing, TEXT: Molecular weight cut-off: 3,500 kDa.
3.4.3. Talent places the dialysis tubing into a beaker containing 1 L of 20 mM Tris at 4 °C and pH 8.0.
3.5. Change the dialysis buffer twice, with 4 h between changes [1-MED-over the shoulder]. After this, equilibrate a 5 mL Sepharose column with 10 mL of 20 mM Tris [2-MED/WIDE]. Using the sample pump, load approximately 40 mL of S1A00A12 solution [3-MED-over the shoulder].
3.5.1. Talent changes the dialysis buffer by removing the tubing from one beaker, and places it into a new beaker containing fresh buffer.
3.5.2. Talent, at the column, adding 10 mL of 20 mM Tris.
3.5.3. Talent loads 40 mL of S1A00A12 into the column using the sample pump.
3.6. Collect the flow through [1-MED]. Next, wash the column with 10 mL of 20 mM Tris [2-MED-over the shoulder]. Develop the column using a 0 to 30% gradient over 19 column volumes [3-MED].
3.6.1. Talent collects the flow through in a flask.
3.6.2. Talent adds 10 mL of 20 mM Tris to the column, using the sample pump, to wash the column.
3.6.3. Talent adds one volume to the column, and continues working/observing the column, TEXT: For details on developing the column, see text protocol.
3.7. Collect 5 mL fractions [1-MED-over the shoulder]. Use MES-SDS PAGE with Coomassie staining to analyze a 10 μL aliquot of each fraction [2-MED-TXT]. Then, pool the fractions containing S100A12 [2-MED-over the shoulder-TXT].
3.7.1. Talent collects a 5 mL fraction in a tube.
3.7.2. Talent prepares an MES-SDS PAGE gel with a fraction. Any step in this process should suffice, as long as the gel and a tube of fraction are visible in the shot, TEXT: Run gel at 20 V/cm for 30 min.
3.7.3. Talent pools some fractions, TEXT: S100A12 ≅ 10 kDa on denaturing gel.
3.8. Using an ultrafiltration device, concentrate the fractions to 5 mL [1-MED-TXT]. After this, equilibrate a S75 column with a 120 mL solution of 20 mM Tris and 100 mM NaCl [2-MED-over the shoulder]. Inject the 5 mL sample of concentrated fractions [3-MED].
3.8.1. Talent, at an ultrafiltration device, loading the fractions – which are now in ultrafiltration tubes, TEXT: Molecular weight cut-off: 10 kDa.
3.8.2. Talent loads a 120 mL solution of 20 mM Tris and 100 mM NaCl into the column to equilibrate it.
3.8.3. Talent, using the sample pump, injects the concentrated fractions.
3.9. Next, develop the column at a flow rate of 1 mL/min over 120 mL [1-MED-over the shoulder]. Collect 5 mL fractions [2-MED]. Using SDS PAGE with Coomassie staining, analyze a 10 μL aliquot of each sample [3-MED-over the shoulder].
3.9.1. Talent, at the column, adjusts the flow rate settings.
3.9.2. Talent collects a 5 mL fraction from the column.
3.9.3. Talent prepares an SDS-PAGE gel with one of the fractions. Any step (even running the gel) will suffice, as long as both the gel and the vessel that originally contained the fraction are visible in the shot.
3.10. Then, validate the protein identity and pool the fractions as outlined in the text protocol [1-MED/WIDE].
3.10.1. Talent approaches a mass spectrometer with a fraction sample in hand.
4. Antimicrobial Activity Assays
4.1. To begin, streak H. pylori into Brucella broth supplemented with 1X cholesterol [1-MED-over the shoulder]. Culture overnight at 37 °C with shaking at 250 rpm with air supplemented with 5% carbon dioxide [2-MED].
4.1.1. Talent streaks the H. pylori into a plate of Brucella broth supplemented with 1X cholesterol and places the plate into an incubator, with shaking, and adjusts all the settings.
4.2. Dilute the H. pylori 1:10 into a mixture of 50% Brucella broth and 50% calprotectin, plus 1X cholesterol, and add S100A12 protein and/or exogenous metals as necessary. [1-MED-over the shoulder-TXT] [2-MED].
4.2.1. Talent adds the H. pylori to the media mixture mentioned above – contained in a flask, places the flask into an incubator with shaking, and adjusts the settings. TEXT: Culture overnight 37 °C with shaking at 250 in air supplemented with 5% carbon dioxide. 
4.2.2. Talent places the flask into an incubator with shaking, and adjusts the settings.
4.3. Jennifer Gaddy: The antimicrobial assays are a critical point.  It is important to utilize the calprotectin buffer to ensure the stability of the S100A12 dimers and to provide a metal-deficient mineral medium for bacterial growth assays, so the protein is not overwhelmed by excess micronutrients which are commonly present in rich, complex bacteriological media.

4.4. Interview style. The author saying the above.

4.5. The following day, serially dilute the samples [1-MED-over the shoulder]. Next, plate onto blood agar plates [2-MED]. Allow the bacterial colonies to grow for 2 to 3 days at 37 °C in air supplemented with 5% carbon dioxide [3-MED-over the shoulder].
4.5.1. Talent performed serial dilutions on one of the samples. Alternatively, show the talent diluting one of the samples once.
4.5.2. Talent plates a diluted sample onto a blood agar pate.
4.5.3. Talent places the plates into an incubator, and checks the settings.
4.6. After this, calculate bacterial growth as outlined in the text protocol [1-CU].
4.6.1. Shot of the plate, clearly showing the colony forming units. Alternatively, film a MED-over the shoulder shot of the talent counting the colony forming units on a plate, making sure that the view of the plate is clear.
5. Results: The Expression, Purification, and Antimicrobial Activity of S100A12
5.1. In this study, a refined method is presented for expressing and purifying S100A12 in its active, metal-binding configuration [1-LM]. The three-step purification process begins with an ammonium sulfate precipitation of endogenous E. coli proteins, which is followed by anion-exchange chromatography [2-LM].
5.1.1. 55557_Gaddy_Damo_fig1.png: Show only figure 1A. Show text next to the large peak at ~120 mL, saying “S100A12 protein”.
5.1.2. 55557_Gaddy_Damo_fig1.png: Still showing only figure 1A. Show text that says “(NH4)2SO4 precipitation of E. coli proteins” and “Anion-exchange chromatography” when each is mentioned in the VO. Highlight the pink line at “…by anion-exchange chromatography.”
5.2. [bookmark: _GoBack]After tracking the protein via an SDS-PAGE with Coomassie Brilliant Blue, the fractions containing S100A12 are pooled for size-exclusion chromatography [1-LM]. S100A12 is a homodimer, with 92 amino acids per subunit, and has a total molecular weight of about 21 kDa [2-LM].
5.2.1. 55557_Gaddy_Damo_fig2.png: Show only figure 2A.
5.2.2. 55557_Gaddy_Damo_fig2.png: Next to the highest peak, show text saying “92 amino acids per subunit” and “~21 kDa”.
5.3. The antimicrobial activity of S100A12 is then investigated via quantitative microbiological culture techniques [1-LM]. Enumeration of bacterial cells reveals that exposure to 100 µg/mL of S100A12 in the presence or absence of an exogenous source of nutrient zinc did not significantly inhibit bacterial viability [2-LM].
5.3.1. 55557_Gaddy_Damo_fig3.png
5.3.2. 55557_Gaddy_Damo_fig3.png: Highlight both of the data columns for 100 µg/mL (the middle data set).
5.4. However, exposure to 1000 µg/mL of S100A12 in medium alone results in a 69-fold decrease in bacterial viability [1-LM]. Adding an exogenous source of nutrient zinc reverses this result, which demonstrates that the antimicrobial activity of S100A12 is dependent upon its zinc sequestration activity [2-LM].
5.4.1. 55557_Gaddy_Damo_fig3.png: Highlight the medium-alone data column for 1000 µg/mL (the light gray column in the far right data set). Show text near the data that says “69-fold decrease”.
5.4.2. 55557_Gaddy_Damo_fig3.png: Remove the previous highlight and text. Highlight the medium+zinc data column for 1000 µg/mL (the black column in the far right data set). Show text near the data that says “Antimicrobial activity is dependent on zinc sequestration activity”

6. Conclusion (said by authors on camera)
Authors: Below are statements we would like you to complete that summarize and conclude the video. Please choose the statement(s) you wish to conclude the video and indicate the name of the author who will give the statement. Please restrict the length of each statement to no more than 40 words. You may revise the given prompts as necessary to better fit your protocol.

6.1. Dana Franklin: Once mastered, the protein expression and purification can be done in 3-4 days if it is performed properly.
6.2. Saffron Little: Following this procedure, other methods, like inductively coupled mass spectrometry, can be performed in order to answer additional questions, like how does metal sequestration restrict microbial growth.
6.3. Emmanuel Jackson: After its development, this technique paved the way for researchers in the field of microbiology to explore nutritional immunity H. pylori.
6.4. Emmanuel Jackson: After watching this video, you should have a good understanding of how to express, purify, and quantify the activity of the antimicrobial protein S100A12.
6.5. Saffron Little: Don't forget that working with H. pylori can be extremely hazardous, and precautions, such as working in a BSL2 certified space, should always be taken while performing this procedure. 
6.6. Jennifer Gaddy: The implications of this technique extend toward therapy of gastric diseases such ulcer, gastritis, or invasive gastric adenocarcinoma. By understanding these important processes, we will be better equipped to build novel antimicrobial molecules that target these processes.  
6.7. Steve Damo: Though this method can provide insight into the biochemistry of S100A-family proteins, it can also be applied to studying their role in immune signaling and numerous disease processes such as cancer, arthritis, and infectious diseases.
   

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 
6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.


General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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