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Author Questionnaire:
1. Microscopy: Does your protocol require JoVE to film through your microscope? N
2. Does your protocol demonstrate software usage? N
3. Which steps from the protocol section below are the most visually important? 
2.4., 2.8., 3.3., 3.4.
[bookmark: _Hlk27057345]4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.4. Identifying candidate colonies among fecal flora is difficult and requires practice
5. Will the filming need to take place in multiple locations (greater than walking distance)? N


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

1.1. [bookmark: _Hlk26880572]Janice Buss: The difficulty of Campylobacter culture has inhibited fundamental studies, such as how few bacteria are needed to produce illness. These combined analytical and contrived samples can address this issue [1].

1.1.1. [bookmark: _Hlk27036742]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.2. Janice Buss: This technique allows clinically relevant patient symptoms to be correlated with a positive fecal culture result and, for the first time, an actual number of bacteria [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. Michelle Santiago: Learning how many bacteria correlate with illness will provide diagnostics, an important goal for detection and a solid method for comparing virulence between strains or species of Campylobacter [1].

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

1.4. Michelle Santiago: Campylobacter culture is straight-forward but requires quick, organized preparation to maintain quantitative viability. Considerable judgement is also needed to identify Campylobacter colonies amongst competing fecal flora on a plate [1]. 

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





Section - Protocol
2. Campylobacter Enumeration in Contrived Human Fecal Specimens
2.1. Before starting a C. jejuni or C. coli culture, place a disposable protective sheet within a disinfected laminar flow safety hood [1] and put on gloves, a lab coat, and safety glasses [2]. 
2.1.1. WIDE: Talent placing sheet into hood
2.1.2. Talent putting on glasses, already wearing gloves and coat
2.2. Using sterile technique, streak a rehydrated or thawed bacterial stock onto a Campylobacter-specific agar plate [1] and place the plate at 37 degrees Celsius for 48 hours in an anaerobic jar containing a microaerobic atmosphere gas-generating sachet [2].
2.2.1. Talent streaking plate, with stock culture container visible in frame
2.2.2. Talent placing plate into jar and sealing jar

2.3. Twenty-four hours later, loosely cover a flask of BHI (B-H-I) broth [1-TXT] and place the flask into a new anaerobic jar with a sachet that will produce a microaerobic environment for an overnight incubation at 37 degrees Celsius [2]. 

2.3.1. Talent covering flask TEXT: BHI: brain-heart-infusion
2.3.2. Talent placing flask into jar

2.4. The next morning, use 3 milliliters of the pre-reduced broth and an inoculating loop to scrape the starter plate of Campylobacter culture [1].

2.4.1. Plate being scraped, with BHI broth flask visible in frame

2.5. Transfer the slurry to a sterile tube [1] and inoculate the remaining 97milliliters of the pre-reduced broth with the 3 milliliters of scraped slurry [2].

2.5.1. Talent adding slurry to tube
2.5.2. Talent adding slurry to flask

2.6. Place the broth in the jar with the gas sachet [1] and incubate the culture at 37 degrees Celsius and 115 revolutions per minute on a shaking incubator for 48-72 hours [2] until the culture reaches an optical density at 600 nanometers of no greater than 0.4 [3-TXT].

2.6.1. Talent placing broth into jar
2.6.2. Shot of jar on shaking incubator
2.6.3. Talent measuring OD600 TEXT: OD600 = 1 x 107-108 CFU/mL 

2.7. To establish the number of bacteria in this pure stock culture, perform eight, 10-fold dilution series of 100 microliters of broth in 900 microliters of dilution [1-TXT]. 

2.7.1. Talent adding broth to dilution buffer, with culture and dilution buffer containers visible in frame TEXT: Return flask to anaerobic jar after 100-microliter aliquot removal

2.8. Using sterile plating beads, spread 100 microliters of the 1 x 10-5 - 1 x 10-7 dilutions on duplicate pre-reduced Campylobacter-specific plates [1] and label plates with the dilution concentration [2] before placing the plates into a second anaerobic jar with a gas-generating sachet for 48-72 hours at 37 degrees Celsius [3].

2.8.1. Bacteria/beads being spread onto plate
2.8.2. Talent labeling plate
2.8.3. Talent placing plate(s) into jar

2.9. At the end of the growth period, select plates with between 30-300 colonies for counting [1]. 

2.9.1. Shot of plate Video Editor: please add numbers over colonies to suggest counting

2.10. After counting, use the counts to determine the colony forming units/milliliter of the stock broth culture according to the formula [1-TXT].

2.10.1. BLACK TEXT WHITE VIDEO:  CFU/mL in stock = Average # of colonies on chosen (duplicate) analytical plates ÷ (mL plated x dilution of plate)

2.11. Michelle Santiago: It is critical that the analytical colony counts are accurate, as this underpins all of the steps using spiked fecal pool [1].

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

3. Contrived Clinical Fecal Specimen Preparation and Enumeration
[bookmark: _Hlk26189035]
3.1. Immediately after plating for counting as demonstrated, mix equal volumes of broth and Campylobacter-negative fecal pool [1] and make nine subsequent, 2-fold dilutions in negative fecal pool [2], adding a control plate with broth containing no Campylobacter to the fecal pool to help identify the non-Campylobacter colonies [3].

3.1.1. WIDE: Talent mixing broth and NFP, with broth and NFP containers visible in frame
3.1.2. Talent adding dilution(s) to tube(s)
3.1.3. Talent adding broth w/o Campylobacter to plate, with broth container visible in frame

3.2. T-streak 10 microliters of each Campylobacter-stool dilution on duplicate pre-reduced Campylobacter-specific agar plates [1] and incubate the plates in an anaerobic jar with a gas-generating sachet at 37 degrees Celsius for approximately 48 hours [2].

3.2.1. Plate being streaked
3.2.2. Talent placing jar at 37 °C

3.3. At the end of the incubation, visually examine the streaked plates for colonies resembling those from pure Campylobacter cultures [1].

3.3.1. Shot of streaked plate and pure Campylobacter culture plate Video Editor: please emphasize Campylobacter colonies in streaked plate

3.4. To confirm that the colonies are actually Campylobacter, select multiple Campylobacter-like colonies for Gram staining [1] and visualize a thinly streaked area by light microscopy using an oil immersion lens to identify gram-negative curved, spiral, or cigar-shaped small bacteria [2]. 

3.4.1. Colonies being selected
3.4.2. LAB MEDIA: Figure 2B Video Editor: please emphasize curved, spiral, and/or cigar-shaped bacteria when mentioned as possible

3.5. A negative control plate without added Campylobacter is important for helping to identify other fecal flora [1].

3.5.1. Shot of negative control plate/colony being picked from negative control plate

3.5	Consider the last dilution that contains a visible Campylobacter-like gram-negative colony the limit of culture detection [1] and use the formula to calculate the colony forming units/milliliter of the positive dilution in contrived clinical fecal specimen [2-TXT].

3.5.2. Shot of plates, then dilution being selected
3.5.3. BLACK TEXT ON WHITE VIDEO: CFU/mL in fecal sample = Analytical CFU/mL ÷ Dilution with last positive colony 

4. Determination of Campylobacter Viability in Transport Medium

(Author Comment: Please add to narrator’s script: “An example of how this combination of analytical and contrived specimen techniques can be used to answer a question on Campylobacter viability follows.”) 

(Editor: This does not follow our style guidelines, and has not been added. Authors may request additional information or push back when seeing the rough cut)
[bookmark: _GoBack]
4.1. To establish the number of bacteria in this pure stock culture, perform eight, 10-fold dilution series of 100 microliters of broth in 900 microliters of dilution [1-TXT]. 

4.1.1. Talent adding broth to dilution buffer, with culture and dilution buffer containers visible in frame TEXT: Return flask to anaerobic jar after 100-microliter aliquot removal

4.2. Using sterile plating beads, spread 100 microliters of the 1 x 10-5 - 1 x 10-7 dilutions on duplicate pre-reduced Campylobacter-specific plates [1] and label plates with the dilution concentration [2] before placing the plates into a second anaerobic jar with a gas-generating sachet for 48-72 hours at 37 degrees Celsius [3].

4.2.1. Bacteria/beads being spread onto plate
4.2.2. Talent labeling plate
4.2.3. Talent placing plate(s) into jar

4.3. At the end of the growth period, select plates with between 30-300 colonies for counting [1]. 

4.3.1. Shot of plate Video Editor: please add numbers over colonies to suggest counting

4.4. After counting, use the counts to determine the colony forming units/milliliter of the stock broth culture according to the formula [1-TXT].

4.5. BLACK TEXT WHITE VIDEO:  CFU/mL in stock = Average # of colonies on chosen (duplicate) analytical plates ÷ (mL plated x dilution of plate)

4.6. To determine the viability of Campylobacter stored in transport medium, mix 1 milliliter of Campylobacter broth culture with 1 milliliter of negative fecal pool [1-TXT] and prepare ten, duplicate, two-fold serial dilutions in negative fecal pool [2].

4.6.1. WIDE: Talent adding broth to NFP, with broth and NFP containers visible in frame TEXT: Campylobacter spp. viability during handling and transfer can be erratic
4.6.2. Talent adding dilution(s) to tube(s), with NFP container visible in frame

4.7. Further dilute each dilution at an additional 1:4 ratio in Cary-Blair medium [1] and store the 20 dilution tubes and a negative control in Cary-Blair medium in capped tubes at 2-8 degrees Celsius for 96 hours [2].

4.7.1. Talent adding dilution to tube(s), with Cary-Blair medium container in frame
4.7.2. Talent placing tube(s) at 2-8 °C

4.8. Starting at time zero and every 24 hours after, streak 10 microliter aliquots of each dilution onto Campylobacter-selective agar plates [1] and incubate the plates at 37 degrees Celsius for 48 hours [2].

4.8.1. Plate being streaked
4.8.2. Talent placing plate at 37 °C

4.9. [bookmark: _Hlk27058851] [1-TXT].

4.9.1. Shot of plate with 30-300 colonies, then plate being separated into sections with marker on bottom of plate TEXT: Include 1:4 transport medium dilution when counting



Section – Results
5. Results: Representative Typical Numbers of Colonies on Plates of Spiked Fecal Samples

5.1. As there is no independent method for establishing accurate bacterial numbers from patient samples, two simultaneous measurements can be made with one pure bacterial stock [1].

5.1.1. [bookmark: _Hlk26969873]LAB MEDIA: Figures 2A and 2C

5.2. One test is used for the visual detection of Campylobacter colonies from serial dilutions of the stock bacteria in a fecal matrix, simulating clinical specimens [1]. 

5.2.1. LAB MEDIA: Figures 2A and 2C Video Editor: please emphasize Figure 2A

5.3. The other test is used analytically to quantify the colony forming units/milliliter present in the same bacterial stock culture used for spiking [1].

5.3.1. LAB MEDIA: Figures 2A and 2C Video Editor: please emphasize Figure 2C

5.4. A key parameter for success is identifying the pinpoint-sized colonies amongst the competing fecal flora [1], as illustrated by this representative plate of spiked stool culture [2].

5.4.1. LAB MEDIA: Figures 2C and 2D Video Editor: please emphasize colonies indicated by white arrows in Figure 2D

5.5. Here typical data from seven independent experiments can be observed [1].

5.5.1. LAB MEDIA: Table 2 Video Editor: please emphasize Calculated CFU/mL of spiked sample column


Section – Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1 Michelle Santiago: Simply identifying colonies that resemble Campylobacter within the fecal cultures not enough. All of the colonies should be confirmed with Gram stain or more advanced methods [1].

6.1.1 INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Step: 3.5.)

6.2 Janie Buss:  We use an enzyme immunoassay that is more accurate than culture to detect species such as C. upsaliensis or C. lari, which grow poorly on standard antibiotic-containing agar [1].

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

6.3 Janice Buss: This technique lays a necessary foundation for studying the non-symptomatic carriage of Campylobacter and whether high bacterial loads put a patient at higher risk for serious consequences of Campylobacter infection [1].

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

6.4 Michelle Santiago: Always wear PPE when working with C. jejuni bacteria, which are infectious and can be dangerous, and with negative fecal pool, which may contain unknown pathogens even from healthy donors [1].

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