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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? No
2. Does your protocol include software usage? Yes
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.
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot.
This is a tough question, however, perhaps 2.1, 3.3, 3.4, 4.2, 4.5 and 5.2. 
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. 
An even tougher choice, perhaps 4.5. Being completely dry is critical, however, do not over-dry the selective agar; the agar must not be allowed to crack.
5. Will the filming need to take place in multiple locations? No


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

1. REQUIRED Interview Statements: (Said by you on camera)

1.1. Rok Krašovec: The protocol allows mutation rate estimation in microbes.  It can determine how an organism's environmental context, for instance rich or minimal media, affects its probability of spontaneous mutation [1].

1.1.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.

1.2. Chris Knight: The main advantage of this protocol is that it is cheap and efficient: many individual mutation rate estimates can be made in parallel [1].

1.2.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.

OPTIONAL Interview Statements: (Said by you on camera)

1.3. Rok Krašovec: The mutations this protocol measures, which are mutations to antibiotic resistance and antimicrobial resistance, are some of the world’s biggest challenges [1].

1.3.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.

1.4. Chris Knight: This method can provide insight into how cells’ ecological context affects the emergence of antimicrobial resistance [1].

1.4.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera. 

1.5. Rok Krašovec: This protocol estimates mutation rates in a monoculture of a laboratory strain. But we have applied it to clinical strains and co-cultures of two strains distinguished by a neutral marker [1].

1.5.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.

1.6. Rok Krašovec: While performing this procedure, make sure to check that your cells are growing well – they should be growing to a uniform density across parallel cultures with the same environment [1].

1.6.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.
Section - Protocol
2. Day 1: Inoculation and acclimation of cultures
2.1. To begin this procedure [1], inoculate 3 milliliters of liquid lysogeny broth with a scrape of ice from the E. coli K-12 glycerol stock [2]. Shake the LB culture at 120 rpm and at 37 degrees Celsius for approximately 7 hours [3].
2.1.1. Establishing shot of the talent approaching the work area.
2.1.2. Talent inoculates the LB with a scrape of ice.
2.1.3. Talent places the inoculated broth into a shaker in an incubator.
2.2. After this, dilute the culture 2,000-fold with a saline solution [1]. Add 10 milliliters of liquid Davis minimal medium to each tube, with each containing a different concentration of glucose as shown here [3-TXT]. Add 100 microliters of the diluted culture to three 50 milliliter screen cap conical bottom polymer tubes [2]. 
2.2.1. Talent dilutes the culture with a saline solution. 
2.2.2. Talent adds the diluted culture to three screen cap conical bottom polymer tubes. (Move below 2.2.3. The slating for 2.2.2 and 2.2.3 might be flipped) 
2.2.3. Talent adds medium to each tube. TEXT: Tube 1: 80 mg/L glucose; Tube 2: 125 mg/L glucose; Tube 3: 250 mg/L glucose.
2.2.2. Talent adds the diluted culture to three screen cap conical bottom polymer tubes

3. Day 2: Generation of mutants in parallel cultures 
3.1. Prepare 22 milliliters of 5 different solutions of liquid Davis minimal medium with glucose – each in its own 50 milliliter tube – as outlined in the text protocol [1]. [2]
3.1.1. Talent prepares the media/glucose solutions as described.
3.1.2. Talent prepares the inocula for the environments. 
3.2. To prepare inocula for the environments, first measure the optical density of the overnight cultures at 600 nanometers [1]. Dilute the cultures with saline solution [2], and add between 22,000 and 110,000 cells to each environment [3]. Make sure that the inoculum for 1 milliliter of the environment contains between 1,000 and 5,000 cells [4].
3.2.1. Talent measures the OD600 of the cultures.
3.2.2. Talent dilutes the cultures with the saline solution.
3.2.3. Talent adds cells to the environments.
3.2.4. Added Shot: Voice (Editor: Given the VO and the shot description, I suspect that no shot was added, and that the authors want this VO said over nothing. If 3.2.3 is long enough to also use this VO, please do so. Otherwise, remove this VO.)
3.3. Next, create a random layout of parallel cultures for one 96 deep well plate [1-TXT]. Position each parallel culture on the plate according to the layout [2] and transfer 1 milliliter of inoculated media into each well of the plate according to the layout [3].
3.3.1. Talent creates a random layout of parallel cultures. TEXT: See Figure 1B for an example. (Author Comment: Shot provided by author.)
3.3.2. Talent positions the parallel culture on the plate according to the layout.
3.3.3. Talent transfers the inoculated media into the wells of the plate according to the layout.
3.4. Then, fix the lid of the plate with tape [1-TXT] and weigh the entire plate with the lid and tape [2]. Shake the plate at 250 rpm and at 37 degrees Celsius for 24 hours [3].
3.4.1. Talent fixes the lid of the plate with tape. TEXT: Do not fix the lid tightly.
3.4.2. Talent weighs the plate.
3.4.3. Talent places the plate into a shaker in an incubator.
3.5. After this, place 2 liters of distilled water in the incubator to stabilize the amount of evaporation among the experimental sets [1]. Determine the inoculum size by plating 10 microliters of each of the inoculated media on a non-selective TA agar plate [2-TXT]. Use a sterile L-shaped spreader until the agar surface is dry [3].
3.5.1. Talent adds distilled water to the incubator.
3.5.2. Talent plates the inoculated media on a non-selective TA agar plate. TEXT: TA: Tetrazolium.
3.5.3. Talent uses an L-shaped spreader on the agar.
3.6. Then, prepare selective TA agar containing rifampicin in 6 well plates [1-TXT]. Pipet 5 milliliters of the selective TA agar into each well of the 6 well plates [2-TXT].
3.6.1. Talent prepares L-shaped spreader in 6 well plates. TEXT: Prepare rifampicin just before adding to agar.
3.6.2. Talent pipets the selective TA agar into each well of the 6 well plates. TEXT: Prepare rifampicin just before adding to agar.


4. Day 3: Plating cultures on selective and non-selective agar plates 
4.1. Count the colony forming units on the non-selective agar plates and determine the size inocula [1-TXT]. After 24 hours of incubation, weigh the entire deep well plate to determine the amount of evaporation, which is likely around 10 percent [2].
4.1.1. Talent counts the colony forming units on the non-selective agar plates. TEXT: Inocula size = colony forming units x 100.
4.1.2. Talent weighs the deep well plate.
4.2. Transfer three randomly chosen cultures per assay into labeled microcentrifuge tubes [1]. Plate the remaining 81 parallel cultures from the deep well plate onto the selective TA agar containing rifampicin [2].
4.2.1. Talent transfers three randomly chosen cultures into labeled microcentrifuge tubes.
4.2.2. Talent plates a remaining culture onto a selective TA agar plate.
4.3. Next, remove the lids from the selective agar plates, and leave them uncovered in sterile conditions to dry out all of the liquid on the surface of the agar [1]. Determine the number of colony forming units by diluting the cultures from the microcentrifuge tubes using five 10-fold dilution steps by mixing and vortexing 900 microliters of saline solution with 100 microliters of the culture per dilution step [2].
4.3.1. Talent removes the lid from a selective agar plate, and sets it aside to dry.
4.3.2. Talent adds saline solution to an aliquot of culture, mixes, and vortexes.
4.4. Plate 40 microliters of the final dilution on the non-selective TA agar [1] and place the lid on the plates [2]. Incubate overnight at 37 degrees Celsius [3].
4.4.1. Talent plates some of the final dilution on the non-selective TA agar. [Shots 4.4.1 and 4.4.2 combined]
4.4.2. Talent places the lids on the plate.
4.4.3. Talent places the plates into an incubator.
4.5. Once all of the wells on a 6 well plate are free of the culture liquid, place the lid back on [1] [2]. Then, incubate the plates, with the lid on, at 37 degrees Celsius for 44 – 48 hours [3].
4.5.1. Talent places the lid back on the plate.
4.5.2. Talent sets the plate aside on the bench.
4.5.3. Talent places the plate into an incubator.
5. [bookmark: _GoBack]Day 4 & Day 5
5.1. On day 4, count the colony forming units on the non-selective agar plates [1]. [2]
5.1.1. Talent counts the colony forming units on the non-selective agar plates.
5.1.2. Talent places the plates into an incubator.
5.2. On day 5, count the number of colonies that are resistant to the antibiotic on the selective TA agar plates [1]. Record the distribution among parallel cultures of the observed number of mutants for a particular assay [2].
5.2.1. Talent count the number of colonies that are resistant to the antibiotic on the selective TA agar plates.
5.2.2. Talent records the distribution among parallel cultures of the observed number of mutants for a particular assay in a laboratory notebook.
5.3. Open the appropriate software on the computer [1].
5.3.1. Talent opens the software on the computer.
5.4. In the Hypothesis Testing tab, leave the values at their defaults. Click Browse and select the text file with the distribution of observed mutants [1].
5.4.1. SCREEN: *To be provided by authors: Show the default values being left in the Hypothesis Testing tab. Click Browse and select the text file with the distribution of observed mutants. Authors, please upload all screen capture videos to you project page.
5.5. After uploading the file, click on Perform Test. On the right side under the Result of the Test, under the One Sample ML-Test, find the Mutation Number. This is m, the expected number of mutational events [1].
5.5.1. SCREEN: *To be provided by authors: Click Perform Test. Show the Mutation Number.  Authors, please upload all screen capture videos to you project page.
5.6. Then, estimate the mutation rate of a particular genotype in a particular environment as outlined in the text protocol [1].
5.6.1. Talent estimates the mutation rate of a particular genotype in a particular environment. This can be done either in a lab notebook or on a workstation computer.



Section – Results
6. Results: Analysis of the Fluctuation Assay
6.1. The MG1655 (“M-G sixteen fifty-five”) mutation rates of three different phenotypic markers, cycloserine, rifampicin, and nalidixic acid are shown here [1]. Mutation rates are assessed in Davis minimal medium with glucose concentrations of 80 milligrams per liter, 125 milligrams per liter, and 250 milligrams per liter [2].
6.1.1. LAB MEDIA: Figure 2. Video Editor: In Figure 2A, emphasize the dark blue circles when “cycloserine” is mentioned, emphasize the light blue circles when “rifampicin” is mentioned, and emphasize the red circles when “nalidixic acid” is mentioned.
6.1.2. LAB MEDIA: Figure 2.
6.2. In one case, a glucose concentration of 1,000 milligrams per liter is used [1]. As expected [2], mutation rates are higher for cycloserine resistance [3], lowest for nalidixic acid resistance [4], and the rate of rifampicin resistance is in the middle [5].
6.2.1. LAB MEDIA: Figure 2. Video Editor: In Figure 2B, emphasize the data set.
6.2.2. LAB MEDIA: Figure 2.
6.2.3. LAB MEDIA: Figure 2. Video Editor: In Figure 2A, emphasize the dark blue circles (representing cycloserine).
6.2.4. LAB MEDIA: Figure 2. Video Editor: In Figure 2A, emphasize the red circles (representing nalidixic acid).
6.2.5. LAB MEDIA: Figure 2. Video Editor: In Figure 2A, emphasize the light blue circles (representing rifampicin).
6.3. The fluctuation assay clearly shows which strain is a constitutive mutator and which has normal mutation rates [1], as the ΔmutT strain has a mutation rate to nalidixic acid resistance that is approximately 50x higher [2] than as MG1655 [3].
6.3.1. LAB MEDIA: Figure 2.
6.3.2. LAB MEDIA: Figure 2. Video Editor: In Figure 2B, emphasize the data set.
6.3.3. LAB MEDIA: Figure 2. Video Editor: In Figure 2A, emphasize the red circles (representing nalidixic acid).




Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.1. Rok Krašovec: This protocol brings together many “small but essential” technicalities that can go wrong. So, make sure to use aseptic techniques throughout the protocol and try to minimize the number of technical errors [1].
7.1.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.
7.2. Chris Knight: One follow-up to this procedure is to obtain the nucleotide sequence of the rpoB gene in resistant cells to determine how the spectrum of mutations conferring rifampicin resistance varies with environment or microbial genotype [1].
7.2.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.
7.3. Chris Knight: Fluctuation assays in the twentieth century originated a whole field of mutation research. Now they are shedding new light on mutation rates as environmentally, ecologically, and even socially-dependent traits [1].
7.3.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.
7.4. Rok Krašovec: The most hazardous reagents used in this protocol are the antibiotic rifampicin and methanol, so make sure to use protective gloves and goggles when rifampicin is dissolved in methanol [1].
7.4.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.
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