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Authors, please check the answers to the brief questionnaire below.   

A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)__N_______  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: _____________________________________________
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)__N______ 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.
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps using the step numbers listed in this document. 2.5 – 2.12, 2.15, 3.2 – 3.12
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the steps using the step numbers listed in this document. 2.15, 3.12
E.  Will the filming need to take place in multiple locations? (Y/N) __N_____ If yes, how far apart are the locations? ___________________________________________________




1. Introduction (Schematic Overview and Interview)

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

Conceptual Narrative:

Video editor:  graphics are in ‘53105_Bardy_Schematic.pptx’

The overall goals of the following experiments are to determine the effects of NTBC on pyomelanin production and sensitivity to oxidative stress, as well as antibiotic minimum inhibitory concentrations, or MICs. (Intro) 

This is achieved by adding NTBC to bacterial cultures to determine the concentration that reduces pyomelanin production. (Video editor: make the tubes appear one at a time starting with the darkest color) (C1)

As a second step, bacterial cultures are treated with NTBC and antibiotics, which will allow the user to determine if NTBC treatment has an effect on antibiotic MICs. (Video editor: show C2 graphic) (C2)  

Next, NTBC treated cultures are exposed to hydrogen peroxide in order to determine sensitivity to oxidative stress with NTBC treatment. (Video editor: show C3 graphic of plate with spots) (C3) 

Results are obtained that show treating pyomelanogenic bacteria with NTBC leads to a reduction in pigment production and increases sensitivity to oxidative stress, while having no effect on antibiotic MICs, based on oxidative stress response spot plates, (Video editor: show the two round plates in C4 and ‘Ketelboeter_Figure 3.pdf’) and microtiter MIC assays, respectively. (Video editor: show rectangular 96-well plates from C4 graphic) (C4)



B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Laura Ketelboeter: The main advantage of the oxidative stress spot plate technique over existing methods, like viable counts and disc diffusion assays, is that lower concentrations of H2O2 can be used, rather than the high concentrations of H2O2 used in other assays.   
1.2. Laura Ketelboeter: Generally, individuals new to our method of determining antibiotic MICs will struggle because a lack of precision in pipetting technique introduces variability between replicates. This variability can make it difficult to accurately determine the antibiotic MIC.





Protocol (read by voice talent at JoVE):

2. Antibiotic minimum inhibitory concentration (MIC) assay in 96-well plates

2.1. One day prior to the MIC assay, prepare cultures of the strains to be tested in LB with and without 2-[2-nitro-4-(trifluoromethyl) benzoyl]-1,3-cyclohexanedione, or NTBC. [2.1.1 – MED]  This demonstration uses the representative level of 300 μM of NTBC. The titration method for determining the appropriate concentration of NTBC is described in the protocol text. [2.1.2 – MED-multiple takes] 

2.1.1. General shot of talent setting out culture tubes and media, etc.
2.1.2. Multiple takes from different angles of talent inoculating a tube.

2.2. Incubate the cultures overnight at 37 °C with aeration. [2.2.1 – MED- multiple takes-TXT] 

2.2.1. Multiple takes from different angles of talent putting tubes into a tissue culture rotator in an air incubator. TEXT: overnight; 37°C

2.3. On the following day, make LB + NTBC and LB + DMSO master solutions for the MIC assay. [2.3.1 – MED] To test one antibiotic for one strain, add 600 μM of NTBC to 2 ml of LB and mix to make the NTBC master solution. NTBC is added at a concentration of 600 μM because it will be diluted two fold when the inoculum is added, yielding a final concentration of 300 μM. [2.3.2 – CU]

2.3.1. General shot of talent setting up to make master solutions.
2.3.2. NTBC being added to LB and then mixed to make the LB + NTBC master solution.

2.4. Add an equivalent volume of the vehicle, DMSO, to 2 ml of LB and mix to make the ‘no NTBC’ master solution. These two master solutions will be used for creating antibiotic stock solutions, as well as for setting up the dilution series in 96-well plates. [2.4.1 – MED]

2.4.1. Talent adding DMSO to LB to make the no NTBC master solution and then sets it down next to the LB + NTBC master solution.

2.5. Next prepare the antibiotic solutions in the LB + NTBC or LB + DMSO master solutions. [2.5.1 – MED] 

2.5.1. Talent setting out the antibiotic stock solutions

2.6. Prepare the gentamicin +/- (Voiceover: “plus or minus”) NTBC stock solution at 64 μg/ml. [2.6.1 – CU-TXT]

2.6.1. Gentamicin being added to one of the master solutions. TEXT: 0.288 μl of 100 mg/ml gentamicin + 450 μl master solution

2.7. Make the kanamycin +/- NTBC stock solution at 256 μg/ml. [2.7.1 – CU- TXT] 

2.7.1. Kanamycin being added to one of the master solutions. TEXT: 3.84 μl of 30 mg/ml kanamycin + 450 μl master solution

2.8. Prepare the tobramycin +/- NTBC stock solution at 8 μg/ml. [2.8.1 – CU-TXT] 

2.8.1. Tobramycin being added to one of the master solutions. TEXT: 0.36 μl of 10 mg/ml tobramycin + 450 μl master solution

2.9. After the 2X antibiotic solutions have been made, add 100 μl of each antibiotic solution to four wells in a 96-well plate in row A. [2.9.1 – CU] For example, gentamicin should be placed in A1 through A4, kanamycin should be placed in A5 through A8, and tobramycin should be placed in A9 through A12. [2.9.2 – LM]

2.9.1. Talent adding an antibiotic solution (gentamicin) to wells A1-A4 in a 96-well plate.
2.9.2. 53105_Bardy_Figure1A.pptx

2.10. Add 50 μl of the LB + NTBC or LB + DMSO master solution to rows B through H of the 96-well plate. [2.10.2 –MED] Ensure that one plate is LB + NTBC and one plate is LB + DMSO. [2.10.2 –LM] 

2.10.1. Talent adding LB + NTBC to rows B through H of the 96-well plate.
2.10.2. 53105_Bardy_Figure1A.pptx

2.11. Using a micropipettor, perform two fold serial dilutions of the antibiotics by transferring 50 μl of the solution from row A to row B. Mix the solution and transfer 50 μl of the solution from row B to row C. Repeat for the remaining rows. [2.11.1 – CU]

2.11.1. *film as written.

2.12. After diluting row G, remove 50 μl of the solution from that row and discard. Use row H as a ‘no antibiotic’ control for bacterial growth. [2.12.1 – CU] 

2.12.1. *film as written.

2.13. Retrieve the overnight cultures. [2.13.1 – MED] After washing all cultures to eliminate pyomelanin present in the media, measure the OD600 of the cultures. [2.13.2 – MED-multiple takes] 

2.13.1. Talent taking out cultures from incubator.
2.13.2. Multiple takes from different angles of talent measuring OD of cultures.

2.14. Dilute the overnight cultures in LB. [2.14.1 – TXT] 

2.14.1. *film as written. TEXT: 2.75 x 105 CFU/ml



2.15. Using a multi-channel micropipettor, add 50 μl of the diluted bacterial culture to the appropriate wells. Add bacteria to three wells for each strain and antibiotic concentration. [2.15.1 – CU] Add 50 μl of LB to the fourth well to act as a control for bacterial contamination. [2.15.2 – CU] [2.15.3 – LM]

2.15.1. *film as written.
2.15.2. *film as written.
2.15.3. 53105_Bardy_Figure1B.pptx

2.16. Cover the 96-well plates with parafilm [2.16.1 – CU] and incubate for approximately 24 hours at 37 °C. [2.16.2 – MED-TXT]

2.16.1. *film as written.
2.16.2. Talent putting 96-well plates statically in an air incubator. TEXT: 24 h; 37 °C

2.17. On the following day, examine the plates visually for bacterial growth in the wells. The MIC is the lowest concentration of antibiotic in which no bacterial growth is seen for all three replicates of each strain. [2.17.1 – MED]

2.17.1. Talent examining plates visually.

3. Spot plate assay for oxidative stress response

3.1. To begin this procedure, set up overnight cultures of the strains to be tested in LB with and without NTBC as shown before. [3.1.1. – reuse shot] [3.1.2 – reuse shot-TXT] 

3.1.1. Use shot from 2.1.2.
3.1.2. Use shot from 2.2.1. TEXT: overnight; 37°C

3.2. On the following day, prepare LB agar plates containing hydrogen peroxide as an oxidative stressor: first melt the LB agar flasks [3.2.1. – MED] and cool the media to approximately 50°C at room temperature. [3.2.2 – MED-TXT]

3.2.1. Talent melting LB agar in a microwave.
3.2.2. Talent setting out the flasks of LB agar to cool at room temperature. TEXT: Cool to 50 °C

3.3. Next add hydrogen peroxide directly to the cooled media at the desired concentrations. Swirl the flask to mix. A range of hydrogen peroxide concentrations from 0 to 1 mM is a good starting point. [3.3.1 – MED-TXT] 

3.3.1. Talent adding hydrogen peroxide to a flask and then swirling the flask. TEXT: Refer to Table 2 in manuscript for H2O2 concentrations and volumes.

3.4. Pour the plates immediately and flame the surface to remove bubbles. The yield is 4 plates per 100 ml of LB agar. [3.4.1 – MED] Mark the plates with the hydrogen peroxide concentration. [3.4.2 – MED]

3.4.1. *Talent pouring plates and flaming the surface (at lab bench). 
3.4.2. *film as written.

3.5. Place the plates uncovered in a biological flow hood [3.5.1 – MED] with the fan running for 30 minutes to remove excess moisture from the plates.  The plates should be used on the same day they are prepared. [3.5.2 – MED]

3.5.1. Talent putting plates in the hood.
3.5.2. Talent switching on hood fan and then walking away. 

3.6. While the plates are drying, wash and measure the OD600 of the overnight cultures. [3.6.1. – reuse shot] 

3.6.1. Use shot from 2.13.2.

3.7. Normalize the OD600 of all the overnight cultures to the lowest value for the set of strains being tested.  [3.7.1. – MED] To do this, determine the volume of culture needed to dilute the culture to the lowest OD600 in a total volume of 1 ml. For example, if a culture has an OD600 of 3 and the lowest OD600 for the set of strains is 2.5, perform the following calculation, which will result in 0.833 ml as the volume of culture needed. [3.7.2- LM]

3.7.1. Talent performing calculation with a handheld calculator.
3.7.2. 53105_calculations for step 3.7.pptx 

3.8. Place 0.833 ml of culture in a microfuge tube. [3.8.1. – CU]

3.8.1. *film as written.

3.9. Next calculate the amount of LB + NTBC or LB + DMSO needed to bring the culture volume to 1 ml. In this example, the amount would be 0.167 ml. [3.9.1. – CU] Mix by vortexing. [3.9.2 – MED]

3.9.1. Talent adding 0.167 ml of master solution to the 0.833 ml of culture in the microfuge tube.
3.9.2. *film as written.

3.10. To maintain cultures in a constant concentration of NTBC or DMSO, perform ten-fold serial dilutions of the normalized overnight cultures in PBS + NTBC or PBS + DMSO. [3.10.1 – MED] Make stock solutions of PBS + NTBC and PBS + DMSO, scaling up or down depending on how many strains are tested. For one set of dilutions for one strain, mix 300 μM of NTBC or an equivalent volume of DMSO with PBS to yield a total volume of 720 μl. [3.10.2 – MED]

3.10.1. Talent labeling microfuge tubes for making serial dilutions.
3.10.2. Talent making appropriate amounts of stock solutions of PBS + NTBC and PBS + DMSO.


3.11. Add 90 μl of PBS + NTBC or PBS + DMSO to the appropriate microfuge tubes labeled for 10-1 through 10-7 serial dilutions. [3.11.1 – MED] Add 10 μl of culture to the appropriate 10-1 dilution tube. Mix by vortexing and transfer 10 μl of the 10-1 dilution to the 10-2 dilution tube. [3.11.2 – MED] Changing pipet tips between dilutions, repeat until all dilutions have been performed. [3.11.3 – MED]

3.11.1. *film as written.
3.11.2. *film as written.
3.11.3. *film as written.

3.12. Spot 5 μl of the 10-3 through 10-7 dilutions on LB + hydrogen peroxide plates in duplicate for each strain. Use one pipet tip if spots are plated from most dilute to least dilute. Do not tip or tilt the plate until the liquid has dried into the plate. [3.12.1 – CU]

3.12.1. Dilutions being spotted onto a LB + hydrogen peroxide plate.

3.13. Incubate the plates at 37 °C for 24-48 hours, depending on the strain. [3.13.1 – MED-TXT]

3.13.1. Talent putting spotted plates into an air incubator. TEXT: 37 °C; 24-48 h

3.14. Once good sized colonies have appeared, photograph the plates using a CCD camera above a transilluminator. [3.14.1 – MED]

3.14.1. Talent photographing a plate using a computer.


4. Results: inhibition of pyomelanin production increases sensitivity to oxidative stress 

4.1. NTBC titrations were used to determine if NTBC was able to reduce pyomelanin production in P. aeruginosa, and to identify the concentration of NTBC that eliminates or reduces pyomelanin production for use in additional assays. [4.1.1 – LM] 

4.1.1. 53105_Bardy_Figure2.pptx

4.2. [bookmark: _GoBack]As shown here, NTBC reduced pyomelanin production in a dose dependent manner in pyomelanin producers, [4.2.1 – LM] but had no effect on pigment production in strains that do not produce pyomelanin. [4.2.2 –LM] 

4.2.1. 53105_Bardy_Figure2arrows.pptx.  Add blue arrows pointing to PA1111 and hmgA::tn 
4.2.2. 53105_Bardy_Figure2arrows.pptx.  Add red arrows pointing to PAO1 and hpd::tn

4.3. This table shows MIC assay results for different P. aeruginosa strains treated with and without NTBC and various antibiotics. MICs were recorded as the lowest concentration of antibiotic that inhibited bacterial growth. NTBC treatment had no effect on the antibiotic MICs for the strains tested. [4.3.1 – LM] 

4.3.1. 53105_Bardy_Table3.pptx

4.4. A spot plate assay for oxidative stress response was performed on pyomelanin and non-pyomelanin producing strains treated with and without NTBC. [4.4.1 – LM] The 0 mM hydrogen peroxide plate showed that all the strains were diluted properly. [4.4.2 – LM] 

4.4.1. Show 53105_Bardy_Figure3greenbox.pptx without the green box.
4.4.2. 53105_Bardy_Figure3greenbox.pptx.  Add the green box.

4.5. An increased sensitivity to oxidative stress was observed when pyomelanin producing bacteria were treated with NTBC. [4.5.1 – LM] Strains that do not produce pyomelanin were more sensitive to oxidative stress than strains that produce pyomelanin. [4.5.2 – LM] 

4.5.1. Show 53105_Bardy_Figure3blueredboxes.pptx without blue and red boxes and then add the blue boxes.
4.5.2. 53105_Bardy_Figure3blueredboxes.pptx. Add red boxes.


5. Conclusion (said by authors on camera)

5.1. Laura Ketelboeter: After watching this video, you should have a good understanding of how to determine the effects of NTBC treatment on pyomelanin production by testing sensitivity to oxidative stress and antibiotic MICs.

       

Provided Media
1A. 53105_Bardy_Schematic.pptx
2.9 – 2.10. 53105_Bardy_Figure1A.pptx
2.15. 53105_Bardy_Figure1B.pptx
3.7. 53105_calculations for step 3.7.pptx 
4.1. 53105_Bardy_Figure2.pptx
4.2. 53105_Bardy_Figure2arrows.pptx
4.3. 53105_Bardy_Table3.pptx
4.4. 53105_Bardy_Figure3greenbox.pptx
4.5. 53105_Bardy_Figure3blueredboxes.pptx

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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