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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? NO 

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? 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.) 2.3, 3.3, 3.5, 5.2, 6.1
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

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.) 5.2 & 6.1
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

E.  Will the filming need to take place in multiple locations? YES If yes, how far apart are the locations? Filming will be in our main lab and a side room leading from it. The interview section will take place in an office next door to the lab.

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.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Francesca: This method can help answer key questions in the Klebsiella field, such as which genes are used to regulate capsule and associated virulence [1-MED]. 
1.1.1. Named author states the above, looking slightly off to the side. 
1.2. Francesca: The main advantages of this technique are that it provides a means to separate capsule and non-capsulated cells, and allows easy comparison of capsule production between strains [1-MED].   
1.2.1. Named author states the above, looking slightly off to the side.
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Francesca: Though this method can provide insight into Klebsiella capsule production and regulation, it can also be applied to other bacterial species [1-MED].
1.3.1. Named author states the above, looking slightly off to the side.
1.4. Francesca: Generally, individuals new to this method will struggle because the techniques of pouring the gradients and adding the cells to the gradient can be difficult [1-MED].
1.4.1. Named author states the above, looking slightly off to the side.
1.5. Theresa: Visual demonstration of this method is critical as we show the techniques that are difficult to master, providing suggestions and tips to help the user [1-MED]. 
1.5.1. Named author states the above, looking slightly off to the side.
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
Authors: Theresa has a speaking part in the introduction. She does not need to be introduced here. 

D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
Protocol: (read by voice talent at JoVE)
2. Preparation of Bacterial Strains or Mutant Libraries 
2.1. To begin, select a single colony from a stock plate with a sterile loop [1-CU]… and inoculate 10 milliliters of an appropriate broth [2-CU-TXT].

2.1.1. Talent uses a sterile loop to remove a colony from a stock plate. 

2.1.2. Talent inoculates broth with the colony on the sterile loop. TEXT: Alternative: 10 μL random mutant library stock Videographer: Obtain multiple takes. This is repeated.
2.2. Incubate the culture overnight [1-MED-TXT]. Then, transfer the culture to a 15 milliliter tube  [2-CU]… and centrifuge [3-MED].
2.2.1. Talent places the culture into the incubator. TEXT: See text for strain specific incubation instructions Videographer: Obtain multiple takes. This is repeated.
2.2.2. Talent transfers the bacterial culture to a new tube. 

2.2.3. Talent shuts the centrifuge lid and starts the spin. Videographer: Obtain multiple takes. This is repeated.
2.3. Next, discard the supernatant and resuspend the pellet in 2 milliliters of P-B-S [1-CU]. Repeat the centrifugation [2-MED]… and discard the resultant supernatant. Then, resuspend the pellet in 2 milliliters of P-B-S [3-CU].


2.3.1. Talent uses a pipette to remove the supernatant and adds PBS to the pellet.  Videographer: Obtain multiple takes. This is repeated.
2.3.2. Use 2.2.3.

2.3.3. Use 2.3.1. 
3. Preparation of Gradient Dilutions and Mini-Gradient Test 
3.1. To create the density gradient dilutions, combine density gradient medium with P-B-S [1-CU]. Then, aliquot 500 microliters of the each gradient dilution into individual 2 milliliter tubes [2-CU].
3.1.1. Talent makes the 80%. The other dilutions should be labeled clearly and visible on the lab bench. 
3.1.2. Talent removes some of the 20% dilution and sets it aside in a new tube. 

3.2. Take up 100 microliters of cells with a 200 microliter pipette [1-CU]… and place the pipette tip on the side of the tube just below the meniscus of one of the mini-gradients [2-CU].
3.2.1. Talent uses a pipette to take up cells from the resuspended bacterial culture. 

3.2.2. Talent positions the tip of the pipette in the tube containing the mini gradient. 

3.3. Aspirate the bacterial cells onto the gradient very slowly, taking care not to mix the interface [1-ECU-TXT].
3.3.1. Show detail of the talent dispensing the cells on top of the density gradient. TEXT: Repeat with each mini-gradient. 

3.4. Centrifuge the prepared tubes for 10 minutes at 8,000 g’s [1-MED].

3.4.1. Talent puts the density gradient tubes into the microcentrifuge, shuts the lid, and starts the spin. 

3.5. After this, transfer the tubes to a rack [1-MED] to visualize the minimum gradient dilution required to retain the cells just above the gradient layer [2-ECU-TXT].

3.5.1. Talent transfers the tubes to a rack. 

3.5.2. Show detail of the tubes with their differing density gradients. TEXT: Repeat with 5% density gradient dilutions as needed 

3.5.3. Additional footage: Per the authors: “Each strain set result has been filmed as per the protocol, and also with 15% and 35% mini gradients included should you want to use. The gradients in step 5 are made up of 15%, 35% and 50%”

4. Preparation of Cells for the Main Experiment
4.1. After preparing fresh bacterial cultures as previously described [1-CU], incubate the cultures overnight [2-MED].
4.1.1. Use 2.1.2.

4.1.2. Use 2.2.1.

4.2. Then, pellet the overnight culture [1-MED]… and wash the cells as previously described [2-CU].
4.2.1. Use 2.2.3.

4.2.2. Use 2.3.1.

4.3. After this, discard the supernatant and suspend the pellet in 2 milliliters of P-B-S [1-CU].

4.3.1. Talent adds PBS to the pellet and pipets up and down to resuspend the pellet. Videographer: Please do not reuse 2.3.1 here. 
5. Preparation of Discontinuous Density Gradients 
5.1. First, transfer 1 milliliter of the most dilute density gradient dilution into a 5 milliliter round bottom tube [1-CU-TXT].
5.1.1. Talent transfers some of the previously prepared density gradient dilution to a round bottom tube. TEXT: Avoid taking up air bubbles

5.2. Using a syringe with a 1.5-inch needle, take up 1 milliliter of the next most concentrated density gradient [1-CU]. Place the needle at the bottom of the tube and aspirate the contents of the syringe very slowly [2-ECU-TXT].
5.2.1. Talent draws up the next density gradient into a syringe with needle. Authors: Please use bromophenol blue to make the interfaces easier to see. 
5.2.2. Talent carefully positions the needle at the bottom of the tube and slowly aspirates the density gradient. TEXT: Avoid mixing the interface

5.3. Francesca: There must be a clear interface at each step of the density gradient preparation. If the layers of the gradient mix, you will not achieve clean separation of bacteria [1-MED].

5.3.1. Named author states the above, looking slightly off to the side. 
5.4. Remove the needle from the gradient gently, so as not to disturb the interface between the gradient dilutions [1-ECU]. Then, place the tube in a rack [2-MED-TXT].
5.4.1. Talent slowly withdraws the needle from the tube. 

5.4.2. Talent places the tube into a rack. TEXT: Repeat layering of density gradients as needed 
5.4.3. Additional footage of the repeated layering of density gradients. 

6. Adding Prepared Cells to Gradients and Separation by Centrifugation
6.1. Carefully, add 600 microliters of the prepared cells to the top of the gradient in the tube [1-CU]. Then, place the tube in a tube adaptor [2-CU]… and weigh the tube with the adaptor to ensure balance [3-CU].

6.1.1. Talent slowly adds prepared cells to the top of the gradient. 

6.1.2. Talent places the tube into a tube adaptor. 

6.1.3. Talent weighs the tube with the adaptor. Videographer: This step occurs in the side room of the lab. 
6.2. After this, place the tube adaptor in a fixed angle rotor within a benchtop centrifuge [1-CU]… and centrifuge the tube for 30 minutes at 3,000 g’s [2-MED].
6.2.1. Talent places the tube adaptor/tube apparatus into the centrifuge. Videographer: This step occurs in the side room of the lab.
6.2.2. Talent shuts the lid of the centrifuge and starts the spin. Videographer: This step occurs in the side room of the lab.
6.3. Finally, after centrifugation, remove the tube carefully, place it in a rack, [1-MED] and photograph the results [2-LM].

6.3.1. Talent slowly removes the tube from the centrifuge. 

6.3.2. Figures 2B and 2D Authors: To upload original images. Author note: As we used Bromophenol blue in the gradient, we filmed the equivalent of results figures 2B and 2D with the blue gradient should you want to use it.
7. Results: Density Gradient Centrifugation Used to Separate Bacterial Strains Based on Capsule Production 
7.1. In this protocol, density gradient centrifugation was used to separate bacterial strains based on how much capsule they produce [1-LM]. 
7.1.1. Figure 2A
7.2. Though the exact results depend upon the bacterial species [1-LM], most strains will migrate to a single location within the gradient [2-LM].
7.2.1. Figure 2A
7.2.2. Figure 2D Video editor: Show only the results for K. pneumonia. Retain the figure labels.
7.3. Application of this method to a bacterial mutant library should produce a major band above the gradient [1-LM], a less dense band through the uppermost layer of the gradient [2-LM], and a minor acapsular fraction at the bottom [3-LM]. 
7.3.1. Figure 2Bi Video editor: Indicate the band above the gradient. 
7.3.2. Figure 2Bi Video editor: Indicate the band within the upper layer of the gradient. 
7.3.3. Figure 2Bi Video editor: Indicate the fraction at the bottom of the tube. 
8. Conclusion (said by authors on camera)

8.1. Theresa: While attempting this procedure, it is important to remember that the gradient interfaces should not be mixed, and the gradient should not contain air bubbles [1-MED].

8.1.1. Named author states the above, looking slightly off to the side. Video editor: Representative clips from 5.2 or 6.1 may be shown here. 
8.2. Francesca: Following this procedure, validation methods such as Uronic Assay and microscopy can be performed in order to confirm capsule amounts. This is especially important for new species [1-MED].
8.2.1. Named author states the above, looking slightly off to the side.
8.3. Theresa: Don't forget that working with Hazard Group 2 Pathogens can be dangerous. Precautions such as the correct protective equipment, adhering to risk assessments, and disposing of cultures correctly should always be taken while performing this procedure [1-MED].   
8.3.1. Named author states the above, looking slightly off to the side.
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.

6.2 - 58679_Short_Script_fig2_D.png-WT, slyA, rfaH, NUTH TRaDIS Lib
6.2 - 58679_Short_Script_fig2_Bi.tiff-NUTH TraDIS Lib
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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