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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol include software usage? Y
3. Which steps from the protocol section below are the most important for viewers to see? 
3.5., 3.6., 4.5.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.6. To avoid bubbles I carefully push the pipetteman for releasing all the mixture. If bubbles formed, then put the plate in the incubator for extended period of time for getting rid of them. 
4.5. If 20 minutes waiting give you undesired staining in the core of aggregates, then incubate longer until you see signals from the core.
5. Will the filming need to take place in multiple locations? Y, same building different floors


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. Liang-Chun Wang: This technique allows us to measure antibiotic susceptibility under more clinically relevant conditions [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.2. Liang-Chun Wang: The technique also allows us to determine the true antibiotic concentration that can kill bacteria in aggregates [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.


1.3.  Jacob Wagner: This technique can be applied to determining the concentration needed for eliminating GC aggregates [1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.4. Jacob Wagner: The method can also be applied to measuring the antimicrobial susceptibility of any bacteria that is able to form aggregates [1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.5. Annabelle Capino: Pay careful attention to the lysis steps to ensure that the lysis is complete, otherwise the ATP measuring assay will underestimate the number of viable bacteria [1].

1.5.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera

1.6. Annabelle Capino: Visualization of this method will allow other researchers to follow and replicate this experiment with consistency [1].

1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Introduction of Demonstrator (Said by you on camera):

1.7. Liang-Chun Wang: Demonstrating the procedure will be Annabelle Capino and Jacob Wagner, undergraduate students from my laboratory [1][2]. 

1.7.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
1.7.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera


Section - Protocol
2. Neisseria gonorrhoeae (GC) Strain Maintenance 
2.1. Begin by streaking Neisseria gonorrhoeae, or GC (G-C), strains on GCK (G-C-K) agar supplemented with 1% Kellogg [1-TXT] for a 16-18-hour incubation at 37 degrees Celsius and 5% carbon dioxide [2].
2.1.1. WIDE: Talent streaking plate, with strain stock visible in frame TEXT: i.e., MS11Opa+, MS11deltaOpa, or MS11deltagtE strains
2.1.2. MED: Talent placing plate(s) into incubator 
2.2. The next morning, use a light microscope [1] to carefully select pili-negative colonies without dark edges [2] or pili-positive colonies with dark edges from each plate [3] and streak the picked colonies onto new GCK plates for a 16-18-hour culture at 37 degrees Celsius and 5% carbon dioxide [4].
2.2.1. MED: Talent placing plate onto microscope stage
2.2.2. LAB MEDIA: Pili-negative colony
2.2.3. LAB MEDIA: Pili-positive colony: JoVE Video Editor: please emphasize dark edge when mentioned
2.2.4. CU: Plate being streaked
3. [bookmark: _GoBack]GC Aggregate Quantification
3.1. The next morning, use a sterile applicator to collect GC colonies from each plate [1] and resuspend each swab in warm broth supplemented with 4.2% sodium bicarbonate and 1% Kellogg solution [2].
3.1.1. WIDE: Talent swabbing plate
3.1.2. MED: Talent adding swab to broth
3.2. Measure the optical density at 650 nanometers, or OD650 (O-D-six hundred fifty), to determine the concentration of the suspended bacteria [1] and adjust the GC concentration to about 1 x 108 colony forming units/milliliter [2].
3.2.1. MED: Talent loading sample onto spectrometer
3.2.2. MED: Talent adding medium to broth, with stock broth container visible in frame
3.3. Next, add 99 microliters of the GC suspension into individual wells of a 96-well plate [1] and allow the bacteria to aggregate at 37 degrees Celsius and 5% carbon dioxide for 6 hours [2].
3.3.1. MED: Talent adding GC to well(s)
3.3.2. MED: Talent placing plate into incubator
3.4. At the end of the incubation, add 1 microliter of serially-diluted ceftriaxone to each well, leaving some wells untreated to serve as controls [1] and return the plate to the incubator for another 24 hours [2].
3.4.1. CU: Ceftriaxone being added to well(s), with ceftriaxone dilution container labels visible in frame
3.4.2. MED: Talent placing plate into incubator
3.5. The next day, sonicate the suspension in each well three times at 144 watts and 20 kilohertz for 5 seconds per sonication [1] and add 100 microliters of commercially available ATP utilization glow reagent to each well [2]. 
3.5.1. CU: One suspension being sonicated
3.5.2. MED: Talent adding reagent to each well, with glow reagent container visible in frame
3.6. Carefully transfer 150 microliters of mixture from each well into individual wells of a new, 96-well black bottom microplate [1-TXT] and measure the absorbance of each well at 560 nanometers on a plate reader [2].
3.6.1. MED: Talent adding mixture to well(s), with both plates visible in frame TEXT: Caution: Avoid bubbles 
3.6.2. MED: Talent loading plate onto reader
3.7. Then calculate the survival rate by the ratio of the reading obtained after serial antibiotic treatment to the reading from the untreated wells. [1].
3.7.1. LAB MEDIA: Figure 1B
4. GC Live/Dead Aggregate Analysis
4.1. For visualization of the live-dead GC aggregates, use a sterile applicator to collect GC from the overnight-cultured plates [1] and resuspend the GC in pre-warmed GCP medium supplemented with 1% Kellogg [2].
4.1.1. WIDE: Talent swabbing plate
4.1.2. MED: Talent placing swab into medium, with medium container visible in frame
4.2. Measure the OD650 by spectrophotometry [1] and adjust the concentration to approximately 1 x 107 colony forming units/milliliter [2].
4.2.1. CU: Sample being loaded onto spectrophotometer
4.2.2. MED: Talent adding medium to GC, with medium container visible in frame
4.3. Next, add 198 microliters of GC suspension into 8-well coverslip-bottom chambers [1] and incubate the chambers at 37 degrees Celsius and 5% carbon dioxide for 6 hours [2].
4.3.1. MED: Talent adding GC to well(s)
4.3.2. MED: Talent placing chamber(s) into incubator
4.4. At the end of the incubation, treat the bacteria with 2 microliters of ceftriaxone per aggregation condition [1] and return the chambers to the incubator for the appropriate experimental incubation period [2-TXT].
4.4.1. CU: Ceftriaxone being added to well(s), with ceftriaxone container label visible in frame
4.4.2. MED: Talent placing chamber(s) into incubator 
4.5. At the end of the incubation, add 0.6 microliters of live-dead staining solution into each well [1] and return the chambers to the incubator for an additional 20 minutes [2].
4.5.1. CU: Live/dead staining solution being added to chamber, with live/dead staining solution container label visible in frame
4.5.2. MED: Talent placing chamber(s) into incubator
4.6. Then use a confocal microscope to obtain Z-series images [1].
4.6.1. MED: Talent placing chamber slide onto microscope stage
5. Image Analysis
5.1. For measurement of the size of the GC aggregates [1], open the first image in ImageJ and select Freehand Lines to circle the area of each aggregation in the image [2].
5.1.1. WIDE: Talent at computer, opening image(s), with monitor visible in frame
5.1.2. SCREEN: film script 5-1 to 5-2.mp4: Freehand lines being selected, then circle being drawn around one aggregate
5.2. Click Analyze and Measure. The size of the aggregates will be indicated under the Area column [1].
5.2.1. SCREEN: film script 5-1 to 5-2.mp4: Analyze and Measure being selected, then shot of Area column Video Editor: please indicate Area data in column when mentioned as possible/necessary
5.3. For quantification of the fluorescence intensity ratio of the live-to-dead staining in each aggregate, click Analyze and Set Measurements and check the integrated density in the pop-up window [1].
5.3.1. SCREEN: film script 5-3 to 5-7.mp4: Analyze and Set Measurements being set, then show of pop-up window Video Editor: please indicate integrated density in pop-up window when mentioned as possible/necessary
5.4. Click OK and click Image, Color, and Channels Tool. Select Color and Channel 1 as the fluorescence for live bacteria staining [1].
5.4.1. SCREEN: film script 5-3 to 5-7.mp4: OK being clicked, then Image, Color, Channels Tool, Select, and Channel 1 being clicked/selected
5.5. Select Freehand Lines to circle the area of each aggregation and click Analyze and Measure to obtain the fluorescence intensity ratio for each aggregate in the Integrated Density column [1].
5.5.1. SCREEN: film script 5-3 to 5-7.mp4: Freehand lines being selected, then at least one aggregate being circled, then Analyze and Measure being clicked, then shot of IntDen column Video Editor: please indicate IntDen data in column when mentioned as possible/necessary
5.6. Select Channel 2 for the fluorescence for the dead bacterial staining and measure the fluorescence intensity in each aggregate as just demonstrated [1].
5.6.1. SCREEN: film script 5-3 to 5-7.mp4: Channel 2 being selected, then at least one aggregate being circled Video Editor: please indicate Area data in column when mentioned as possible/necessary
5.7. Then divide the live fluorescence intensity data by the dead fluorescence intensity data to obtain the live-to-dead fluorescence intensity ratio [1].
5.7.1. SCREEN: film script 5-3 to 5-7.mp4: Live/Dead ratio being calculated/plotted



Section – Results
6. Results: Representative GC Aggregation Survival Before and After Antibiotic Treatment 

6.1. In this representative experiment, non-aggregated pili-positive [1], aggregated pili-positive [2], or aggregated and disrupted pili-positive bacteria [3] were treated with serial dilutions of ceftriaxone before measurement of their ATP levels [4].

6.1.1. LAB MEDIA: Figure 1A: JoVE Video Editor: please emphasize Non-Agg in figure key
6.1.2. LAB MEDIA: Figure 1A: JoVE Video Editor: please emphasize Pre-Agg in figure key
6.1.3. LAB MEDIA: Figure 1A: JoVE Video Editor: please emphasize Agg Disrupted in figure key

6.2. Pre-aggregated GC demonstrated a significantly higher survival [1] than non-aggregated [2] or aggregation-disrupted GC, when treated with equal concentrations of ceftriaxone or higher [3].

6.2.1. LAB MEDIA: Figure 1A: JoVE Video Editor: please emphasize green pre-agg data line
6.2.2. LAB MEDIA: Figure 1A: JoVE Video Editor: please emphasize red non-agg data line
6.2.3. LAB MEDIA: Figure 1A: JoVE Video Editor: please emphasize black agg disrupted data line

6.3. Pili-positive strains that form larger aggregates exhibited the highest ATP levels [1] after ceftriaxone treatment compared to the mutant strains [2].

6.3.1.  LAB MEDIA: Figure 1B: JoVE Video Editor: please emphasize green Opa+Pil+ data line
6.3.2. LAB MEDIA: Figure 1B: JoVE Video Editor: please emphasize red and black data lines

6.4. Regardless of strain tested, live-dead staining before antibiotic treatment revealed dead bacteria [1] largely located at the outer layers of the cultures [2] while live GC were identified mainly within the core of ceftriaxone-treated aggregates [3].

6.4.1. LAB MEDIA: Figure 2A: JoVE Video Editor: please outline/emphasize top row of images
6.4.2. LAB MEDIA: Figure 2A: JoVE Video Editor: please emphasize red signal in top row image(s)
6.4.3. LAB MEDIA: Figure 2A: JoVE Video Editor: please emphasize green signal in top row image(s)

6.5. As expected, pili-positive bacteria formed the largest aggregates [1], while pili-negative cultures formed the smallest [2].

6.5.1. LAB MEDIA: Figure 2A: JoVE Video Editor: please emphasize Opa+Pil+ images
6.5.2. LAB MEDIA: Figure 2A: JoVE Video Editor: please emphasize Opa+Pil- images

6.6. Notably, pili-positive aggregates were still alive in their core layers after antibiotic treatment [1] whereas GC in the small, loose, mutant aggregates were dead [2].

6.6.1. LAB MEDIA: Figure 2A: JoVE Video Editor: please emphasize green staining in Opa+Pil+ +CFX image
6.6.2. LAB MEDIA: Figure 2A: JoVE Video Editor: please emphasize red staining in middle delta stain +CFX images

6.7. Based on the size and survival of the GC, a correlation graph can be plotted to examine the relationship between the aggregation size and antibiotic survival of the bacteria [1].

6.7.1. LAB MEDIA: Figure 2D: JoVE Video Editor: please emphasize red correlation line 



Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.1. Liang-Chun Wang: (Step: 3.5) Sonication is important for making sure that ATP from each individual bacterium is released within the tightly-bound aggregates, otherwise the measurements will not be consistent [1].
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
7.2. Liang-Chun Wang: It is important to plate the bacteria after they aggregate and are treated with antibiotics to measure both the viable and replication-capable bacteria [1].
7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
7.3. Liang-Chun Wang: The technique measures the bacterial aggregation influence on antibiotic susceptibility, allowing researchers to develop better drugs for treating diseases [1].
7.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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