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Authors, please fill out the brief questionnaire below.   
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique?_____N____ If yes, please list make and model of your microscope: ______________________________

B.   Does your protocol include detailed, step-by-step, descriptions of software usage?____N____ 

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps. Steps 1.2.2 (removing spent supernatant), 1.2.4 (adding antibiotic to wells), 1.3.1 (removing spent supernatant) and 1.4.2 (sterilizing the multiprong device and transfering planktonic culture to an LB agar plate). 
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? The most difficult aspect of this procedure is to prevent contamination of adjacent wells. To ensure success, I proceed through each step carefully, changing tips as needed. 
1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  
Procedural Narrative:

This procedure directly compares planktonic and biofilm resistance for a bacterial strain that can form a biofilm (Intro). First, establish a biofilm (LAB MEDIA: left  show biofilm , plate, innoculate and arrow with 24hrs.). Replenish the media, and apply serial dilutions of the antimicrobial agent of choice (LAB MEDIA: upper left , first two rows). Then allow the cells to recover in fresh medium (add third row). Now  assay for viability of the cells by plating on LB agar (LAB MEDIA: left side – whole panel). Ultimately, determining the minimal bactericidal concentration of planktonic and biofilm cells is used to show the increase in resistance that results from growth in a biofilm (LAB MEDIA:full figure).
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  

Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.   

· Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    

· Enter the name of the individual who will say each line. 

· Please choose and fill out the statement(s) that convey the most important fact(s) about your protocol. You may revise the given prompts as necessary to improve the sentence flow.

· If any individuals will be doing demonstrations on camera but are not assigned a speaking part in this interview section, please use statement 1.8 to introduce these demonstrators (for example, the PI introduces students)

1.1. Thien-Fah Mah: Generally, individuals new to this method will struggle because they contaminate adjacent wells or they fail to let the prongs of the multiprong device cool down enough so that they don’t kill the bacteria.

Protocol (read by voice talent at JoVE):

Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

2. Minimal Bactericidal Concentraion of Biofilm cells (MBC-B)
2.1. Culture  the wild-type or mutant strain of bacteria for 16 hours in a rich medium at 37°C. Dilute the saturated overnight cultures [Text over video: 1:100] into a fresh medium, like M63 minimal medium supplemented with magnesium sulfate and arginine.
2.1.1. MED: Talent removes culture from 37°C. 
2.1.2. CU: Talent dilutes the saturated overnight into a fresh M63 medium.
2.1.3. LAB MEDIA: Table 1. 
2.2. Then aliquot 100 (L per well, alloting 24 wells for each strain. Incubate for 24 hours at 37°C. 
2.2.1. CU: Talent aliquots 100 (L per well  in a 96-well microtitre dish. 
2.2.2. MED/CU: Talent places the plate at 37°C. 
2.3. Next, prepare 10X stock solutions of a  dilution series of antibiotic for 7 wells, and  store on ice.  Using a multichannel pipette, remove the spent supernatant that contains planktonic cells.  

2.3.1. MED/CU: Talent prepares last of 10X stock solutions of a  dilution series of antibiotic and  stores on ice.  
2.3.2. CU: Using a multichannel pipette, Talent removes the spent supernatant that contains planktonic cells.  

2.4. Then add 90 (L of M63 to all of the wells, and add 10 (L of the appropriate  antibiotic stock solution. To the no antibiotic control well for each replicate and strain,  add 10 (L  of water. Incubate the microtitre plate for 24 hours at 37°C.
2.4.1. CU: Talent adds 90 (L M63 to two rows of the plate with a multichannel pipette, 
2.4.2. ECU: Talent adds 10 (L of the appropriate  antibiotic stock solution.
2.4.3. CU:  To the no antibiotic control well for each replicate and strain,  Talent adds 10 (L  of water. 
2.4.4. MED/CU: Talent incubates the microtitre plate for 24 hours at 37°C.
2.5. Using a multichannel pipette, remove the spent supernatant that contains planktonic cells. Add 115 (L of M63 to all wells and continue to grow the cultures for 24 hours at 37°C.
2.5.1. CU: Using a multichannel pipette, Talent removes the spent supernatant.
2.5.2. ECU: Talent adds 115 (L of M63 to a few rows.
2.5.3. MED/CU: Talent places plate at 37°C.
3. Assay for live cells
3.1. Label one LB agar plate per one-half 96-well microtitre plate.
3.1.1. MED: Talent labels one LB agar plate.
3.2.  To sterilize the multiprong device, dip it in 100% ethanol and pass the prongs across the open flame of a bunsen burner. [Text over video: Repeat once]. Let the prongs cool slightly.  Using the tips of the prongs, transfer  planktonic culture [Text over video: ~3 (L] from each well of the microtitre plate to the surface of an LB agar plate.  
3.2.1. CU/ECU: Talent dips the multiprong device in 100% ethanol, and passes the prongs across the open flame of a bunsen burner, lets the prongs cool slightly.
3.2.2. ECU: Using the tips of the prongs, Talent transfers  planktonic culture from each well of the microtitre plate to the surface of an LB agar plate.  
3.3. Place  the LB agar plates at 37°C for 16 hours.  Then visually determine the cut-off for bacterial growth as the minimal bactericidal concentration of the antibiotic.
3.3.1. CU: Talent removes the LB agar plates at 37°C for 16 hours.  
3.3.2.  LAB MEDIA: Figure 1.
4. Minimal Bactericidal Concentraion of Planktonic cells (MBC-P)
4.1.  Culture  the wild-type or mutant strain of bacteria for 16 hours in a rich medium at 37°C.
4.1.1.  MED/CU: Talent approaches workbench with culture of   the wild-type or mutant strain of bacteria in a rich medium.
4.2. Dilute the saturated overnight cultures 1:100 into fresh medium for antibiotic resistance assays. [Text over video: P. aeruginosa in M63 (Mg/Arg) ]. To each well of a 96-well microtitre dish , add 90 (L of the bacterial dilution [Text over video: 24 wells per strain]. 
4.2.1. CU: Talent dilutes the saturated overnight cultures 1:100 into fresh medium. 

4.2.2. ECU: To a couple of wells of a 96-well microtitre dish , Talent adds 90 (L of the bacterial dilution. 
4.3. Now to expose the planktonic cells to a concentration gradient of antibiotic, start with 10X stock solutions of a dilution series of antibiotic, like tobramycin. 
4.3.1. CU/ECU: Talent prepares 10X stock solutions of a dilution series of tobramycin, on ice
.  
4.4. Add 10 (L of the antibiotic stocks as per experimental design, then add 10 (L of water to the no antibiotic control wells for each replicate and strain. Incubate the microtitre plate for 24 hours at 37°C.
4.4.1. ECU: Talent adds 10 (L of one antibiotic stock to a row of 6 wells. 
4.4.2. CU: Talent adds 10 (L of water to the no antibiotic control wells for each replicate and strain. 
4.4.3. MED-over-the-shoulder: Tlaent places the microtitre plate at 37°C.
4.5. To assay for live cells, start by labeling one LB agar plate for each half of a 96-well microtitre plate.
4.5.1. MED/CU: Talent labels one LB agar plate.
4.6. Sterilize the multiprong device by flaming with 100% ethanol. Then, using the multiprong device, transfer ~3 (L of planktonic culture from each well of the microtitre plate to the surface of an LB agar plate.  
4.6.1. CU/ECU: Talent sterilizes the multiprong device by flaming with  100% ethanol, and then transfers  ~3 (L of planktonic culture from each well of the microtitre plate to the surface of an LB agar plate.  
4.7. Incubate the plates at 37°C for 16 hours. 
4.7.1. MED: Tlaent places the plate at 37°C.
4.8. Then determine the minimal bactericidal concentration of the antibiotic by identifying, by eye, the cut off for bacterial growth.
4.8.1. CU/ECU: Talent indicates the minimal bactericidal concentration of the antibiotic by identifying the cut off for bacterial growth. Use LAB MEDIA
5. Results: MBC-P and MBC-B assays 
5.1. In this experiment the two different Minimal Bactericidal Concentraion assays were used to  compare the sensitivity of PA14 wild type with a mutant strain that lacks  the antibiotic resistance gene, ndvB. 
5.1.1. LAB MEDIA: Figure 1 and 2.

5.2. Here, the minimal bactericidal concentrations of the antibiotic tobramycin were measured for the biofilm. The MBC-B for PA14 is 100 (g/mL, compared to 12.5 (g/mL for the mutant.
5.2.1. LAB MEDIA: Figure 1.

5.3. By contrast, the minimal bactericidal concentrations of tobramycin for the planktonic cells was 8 (g/mL for both PA14 wild-type and mutant.
5.3.1. LAB MEDIA: Figure 2.
INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown

5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    

        uninjected control at 48 hours post fertilization looks normal, as expected 

        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms

                     containing the first of two EGF-like repeats, exhibit brain edema.


        -LAB MEDIA: 0123_PIname_Figure2.tif


5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

        the heads of the uninjected controls look normal 

        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     

                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:

http://www.jove.com/video/1597/results-example-mably?access=ksw0bprj
6. Conclusion (said by authors on camera)

Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line. You may revise the given prompts if necessary to better fit your protocol.
6.1. Thien-Fah Mah: Once mastered, this technique can be done in an hour, split up over 5 days, if it is performed properly.

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, 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, as well as an introduction to your videographer, closer to your filming date.

�Antibiotic dilution series can be prepared before the bacteria are dispensed into wells. 
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