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A.  Will you require JoVE to record video microscopy through a microscope? N
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) N 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps:

Step 1.1.3, 1.1.4, 3.3.1,3.3.4,3.3.6

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  The single most difficult aspect would be the pipetting the overlay mixture before it begins to solidify. To ensure success, the overlay mixture should be made in advance and the molten agar should be added last.
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to visualize the bacteriocin activity of Streptococcus pneumoniae using the overlay assay. (Intro) 
This is accomplished by first stabbing the producer strain onto a TSA (Pronounce: T-S-A) plate. (P1) 
In the second step, the overlay strain mixture is prepared, (P2) and then pipetted slowly onto the TSA plate containing the stabbed producer strain. (P3) 
In the final step, bacterial activity is assessed. (P4) 
Ultimately, the overlay assay can be used to show bacteriocin activity or pheromone production by the stabbed strain of interest. (P5)
From ProceduralOverview Dawid.pptx

(P1) show yellow petri dish like P1, then have pipette tip make a few stabs/holes into yellow part of plate (so dish looks like P3)
(P2) show conical tube (P2) and accompanying text, have texts turn vertical and enter the tube one by one and spin or dissolve or similar into yellow solution
(P3) show P3/stabbed petri dish, then have pipette and dispense a few drops of yellow mixture onto plate
(P4) Show P4 petri dishes without accompanying text
(P5) with “bacterioricin activity” please show Figure 1A (Authors: please provide image); with “pheromone production” please show Figure 2A (Authors: please provide image)
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Suzanne Dawid: The main advantage of this technique over existing methods, like the direct purification of bacteriocins, is that this method is a rapid way to establish a range of bacteriocin activity and to screen multiple strains for bacteriocin production.   

1.2. Suzanne Dawid: Demonstrating the procedure will be Natalie Maricic, a graduate student from my laboratory. 

1.2.1. Interview style: Author saying the above 

1.2.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
Protocol (read by voice talent at JoVE):
2. Preparation of the Producer Strain
2.1. To prepare the bacteriocin producer, begin by streaking the pneumococcal strain of interest on a 5% sheep blood TSA plate and incubate the plate overnight at 37°C in 5% CO2.
2.1.1. WIDE: Few seconds Talent streaking plate (TEXT: TSA = tryptic soy agar)
2.1.2. MED: Talent placing plate at 37°C
2.2. The next morning, pipette 3,000-4,000 units of catalase onto plates containing 25 ml of TSA and use sterile glass beads to spread the catalase across the plates. 
Move step 2.2.2 above 2.2.1
2.2.1. MED: Talent adding catalase onto at least one plate

2.2.2. CU: Few seconds beads being used to spread catalase 
2.2.3. Added shot WIDE: After shaking, beads were deposited into glass container

2.3. After letting the plates dry for about ten minutes under a biological safety cabinet, collect a visible quantity of bacteria onto a pipette tip and stab the pipette tip into the dried TSA plate.
2.3.1. MED: Talent placing plate(s) in cabinet

2.3.2. CU: Pipette tip picking up bacteria

2.3.3. CU: Pipette stabbing TSA
2.4. If possible, include a known bacteriocin producer as a positive control, and the strain to be used in the overlay as a negative control, providing adequate space between the stabs so the growth halos will not overlap.  
2.4.1. CU: Shot of positive control being stabbed to 2.3.3. plate 

2.4.2. CU: Shot of negative control being satbbed to 2.3.3./2.4.1. plate 

2.4.3. CU: Shot of plate with stab holes visible (TEXT: + and - strains available upon request, see text) (Video Editor: If possible/appropriate, please add lines/brackest between stabs to indicate „adequate space“ when mentioned)

2.5. Then incubate the stab cultures at 37°C with 5% CO2 for six hours.
2.5.1. CU: Plate(s) being placed at 37°C
3. Overlay Assay

3.1. The day before the overlay assay, inoculate 5-10 colonies of the pneumococcal strain to be tested, in glass tubes containing 5 ml of THY (Pronounce: T-H-Y) medium containing 0.5% yeast extract. Then close the lids of these glycerol strain cultures and incubate them in a 37°C water bath without shaking.
3.1.1. WIDE: Few seconds Talent inoculating at least one glass tube (TEXT: THY = Todd-Hewitt)
3.1.2. CU: Few seconds one lid being tightly closed  (TEXT: BlpC inducible reporter strains available upon request, see text)

3.1.3. MED: Talent placing tube(s) into water bath

3.2. After 4-5 hours, gently invert the tubes a few times and then measure the OD. 

3.2.1. MED: Talent inverting at least one tube a few times

3.2.2. MED: Talent placing cuvette glass tube into spectrophotometer
3.3. When the cultures have reached an OD260 of 0.3 to 0.5, add glycerol to a final concentration of 20%. 
3.3.1. CU: Shot of OD260 of 0.3 to 0.5 on readout

3.3.2. [combined with 3.4.1] MED: Talent adding glycerol to at least one tube

3.4. Then aliquot the cultures into 1.5 ml microcentrifuge tubes and store the tubes at -80°C. 

3.4.1. [combined with 3.3.2] MED: Talent adding bacteria to at least one microcentrifuge 

3.4.2. MED: Talent placing tube(s) into -80°C storage

3.5. The next morning, thaw an aliquot of glycerol stock at room temperature. Then, just prior to the overlay application, mix 5 ml of THY, 3,000-4,000 units of catalase, and 200 microliters of the glycerol stock in a 15 ml conical tube.

3.5.1. MED: Talent placing aliquot at RT

3.5.2. CU: Shot of 15 ml tube, then THY being added, with THY container label visible in frame

3.5.3. CU: Shot of 15 ml tube, then catalase being added, with catalase container label visible in frame

3.5.4. CU: Shot of 15 ml tube, then glycerol tock being added, with glycerol stock container label visible in frame

3.6. For reporter bacterial strains, add 50 microliters of X-gal to the overlay mixture, using one conical tube per plate.

3.6.1. CU: Shot of tube, then x-gal being added to tube, with x-gal container label visible in frame

3.7. Place the overlay mixture at room temperature. While the mixture is equilibrating, melt solid TSA in a microwave and then place it in a 55°C water bath. 
3.7.1. MED: Talent placing mixture at RT

3.7.2. MED: Talent placing TSA in microwave

3.7.3. MED: Talent placing TSA in water bath

3.8. When the melted TSA has cooled to 55°C, quickly add 3 ml of the TSA to the overlay mixture and pipet up and down several times with a 5 ml pipet, taking care not to introduce bubbles. 
3.8.1. MED: Talent adding TSA to overlay mixture

3.8.2. CU: Few seconds TSA/mixture being triturated

3.9. Then slowly pipette the overlay mixture directly onto the stabbed TSA plate. 
3.9.1. CU: Few seconds mixture being added to plate

3.10. After a few minutes, when the plate has hardened and without rotating the plate, carefully place the overlayed stab culture back into the incubator for overnight culture.

3.10.1. CU: Shot of hardened plate

3.10.2. CU: Plate being placed into incubator
3.11. The next morning, observe the overnight growth. The plates should appear opaque from the growth of the overlay strain except in the areas where inhibition or pheromone signaling has occurred.

3.11.1. MED: Talent holding plate up to look at it or looking at plate on bench or other apporpiate

3.11.2. CU: Shot of a representative plate
4. Results: Representative overlay outcomes
4.1. There are two possible outcomes for the overlay assay. In this representative experiment, after overnight culture a zone of clearance was observed surrounding the stabbed strain, indicating that this overlay strain is sensitive to the bacteriocins being produced. Note also the swirling of the stabbed strain into the overlay mixture.
4.1.1. LAB MEDIA: Please provide Figure1A as its own .ai, .psd, or .tif file (Video Editor: with “note the zone of clearance surrounding the stabbed strain” please add/flash/otherwise indicate the arrow)

4.2. In this experiment, the overlay strain was immune to the bacteriocins being secreted, as indicated by the absence of a halo surrounding the stab. It is also possible that the stabbed strain does not secrete bacteriocins.
4.2.1. LAB MEDIA: Please provide Figure1A as its own .ai, .psd, or .tif file
4.3. For the signaling assay, two different outcomes are possible. In this experiment, the stabbed strain secreted a pheromone that interacted with the histidine kinase of the overlay strain, as observed by the blue zone indicating the breakdown of X-gal in this image.
4.3.1. LAB MEDIA: Please provide Figure2A as its own .ai, .psd, or .tif file
4.4. If the pheromone does not activate the transcription of the blp (Pronounce: B-L-P) locus in the reporter strain, or if the stabbed strain does not secrete a pheromone, the breakdown of X-gal will not occur, as observed in this image. 

4.4.1. LAB MEDIA: Please provide Figure2B as its own .ai, .psd, or .tif file
5. Conclusion (said by authors on camera)
5.1. Natalie Maricic: Following this procedure, other methods, like mutational analysis or sequencing, can be performed to answer additional questions, like whether any appreciable inhibitory activity is attributable to blp bacteriocins or whether the lack of activity is a result of a mutation in the transporter gene.
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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, 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.  
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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, as well as an introduction to your videographer, closer to your filming date.
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