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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N
2. Does your protocol include software usage? Y (Fluorskan/Excel)
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? 
2.5_Lyse bacteria using passive lysis buffer.
2.6 & 2.7_Adding substrate and measure firefly signal and renilla signal respectively.
3.3_Setting up the experiment.
3.4_Steps to avoid evaporation.
3.6 & 3.7_Mmeasuing GFP/Nluc differs from theRen/FF protocol. It involves different 96-well plate (Black bottom 96-well plate to measure GFP and white bottom 96-well plate to measure Nluc) and does not require a lysis step.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.5_Lyse bacteria using passive lysis buffer. To get reliable readout, mix the lysis buffer by thoroughly pipetting and do not incubate for more than 30 min.
2.6 & 2.7_We recommend to use multichannel pipette to avoid pipetting errors.
5. Will the filming need to take place in multiple locations? Y
If yes, how far apart are the locations? Within 10 meters.


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

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

1.1. Yu-Xiang Chen: Protein synthesis is error-prone. However, errors may be adaptive under physiological stress. We’ve previously shown that specific translational errors in mycobacteria contribute to antibiotic tolerance. Being able to measure specific error rates allows us to target this bacterial adaptive mechanism [1].
1.1.1. INTERVIEW

1.2. Yu-Xiang Chen: The main advantages of these techniques are that gain-of-function reporters can be exquisitely sensitive in measuring small error rates that are not easy to detect by mass-spectrometry. The Nluc/GFP assay allows for medium throughput screening since it avoids excessive handling and lysis of the bacteria [1].
1.2.1. INTERVIEW


Introduction of Demonstrator: (Said by you on camera)

1.3. Yu-Xiang Chen: Demonstrating the procedure will be Ph.D student Yue-Meng Chen. Today, we will demonstrate the procedure of using these two reporters through this video [1] [2].
1.3.1. Interview style: Yu-Xiang Chen saying the above 
1.3.2. Yue-Meng Chen looks up from workbench or desk or microscope and acknowledges the camera.






Section - Protocol
2. Renilla-Firefly Dual-luciferase Reporter
2.1. To begin, inoculate 2 milliliters of 7H9 (pronounced: “seven·h·nine”) medium with wild type and mutated mycobacterial reporter strains [1-TXT]. Shake at 37 °C for 1 to 2 days or until OD at 600 nanometers reaches the stationary phase [2-TXT].
2.1.1. MED: Talent inoculate mycobacterial reporter strains in 2 ml of 7H9 medium. Show the name of the strains on the flasks. TEXT: Use -80 °C stock Video editor: Please show text overlay when VO says, “mycobacterial reporter strains”. TEXT: See Figure 2 Videographer: Please obtain multiple takes, this is repeated.
2.1.2. MED: Talent transfers the flasks to an incubator shaker. TEXT: OD > 3 
2.2. Aliquot and dilute to obtain OD at 600 nanometers around 0.5 to 1 [1-TXT]. Then, add ATC (pronounced: “a·t·c”) to a final concentration of 50 nanograms per milliliter [2-TXT]. 
2.2.1. MED: Talent does few actions to make aliquots and to dilute. TEXT: Use at least three independent cultures to improve the reliability of the measurements
2.2.2. MED: Talent adds ATC. TEXT: ATC: Anhydrotetracycline is used with tetracycline-controlled gene expression systems 
2.3. Immediately add different doses of ksg (pronounced: “k·s·g”) to the culture, according to the manuscript to measure its effects on mistranslation rates [1-TXT]. Incubate at 37 °C with shaking for 4 to 6 hours [2].
2.3.1. MED: Talent adds kasugamycin TEXT: ksg: Kasugamycin Video editor: Please show text overlay when VO says, “ksg”. TEXT: Include non-induced controls for each reporter 
2.3.2. MED: Talent transfers the cultures to an incubator.
2.4. Next, transfer the bacterial cultures to a 2-milliliter tube [1], and centrifuge at 3,220 x g at room temperature for 5 minutes to pellet down the bacteria [2]. 
2.4.1. MED: Talent transfers the culture into a 2 ml tube.
2.4.2. MED: Talent closes the centrifuge lid and presses the start button. 
2.5. After the centrifugation step, discard the supernatant and disrupt the bacteria by adding 40 microliters of 1x passive lysis buffer [1-TXT]. Transfer the resuspended bacterial lysate to a white 96-well plate, one well per sample [2], and shake at room temperature for 20 minutes [3-TXT]. 
2.5.1. CU: Talent discards the supernatant and adds the lysis buffer. TEXT: Supplied by a dual-luciferase kit; Dilute 1:1 in ddH2O Video editor: Please show text overlay when VO says, “40 microliters of 1x passive lysis buffer”.
2.5.2. CU: Talent transfers the re-suspended lysate to few wells of a 96-well plate.
2.5.3. MED: Talent transfers the plate to an incubator. Show a timer set to count down from 20 minutes in the shot. TEXT: Do not over incubate the bacteria in lysis buffer
2.6. Add 80 microliters of firefly substrate to each well [1-TXT], shake for 15 seconds [2], and measure the luminescence by a luminometer [3-TXT]. 
2.6.1. CU: Talent adds the substrate to few wells. TEXT: Use an automated injector or a multichannel pipette to avoid pipetting errors Videographer: Please obtain multiple takes, this is repeated.
2.6.2. MED: Talent transfers the plate to a shaker. Videographer: Please obtain multiple takes, this is repeated.
2.6.3. MED: Talent does few actions to measure the luminescence. TEXT: Integration time: 1,000 ms Videographer: Please obtain multiple takes, this is repeated.
2.7. [bookmark: _GoBack]Then, add 80 microliters of Renilla (pronounced: “re·​nil·​la”) substrate to each well [1], shake for 15 seconds [2], and measure the luminescence by the luminometer [3-TXT].
2.7.1. Reuse 2.6.1 
2.7.2. Reuse 2.6.2
2.7.3. Reuse 2.6.3 TEXT: Integration time: 1,000 ms
2.8. [1-TXT] Use the corrected values to calculate the mistranslation rates of each condition [2-TXT].
2.8.1. MED: Show the measured luminescence of the WT or the uninduced lysate. TEXT: WT M. smegmatis or uninduced reporter lysate
2.8.2. MED Over the Shoulder: Talent works out the equation. TEXT:  ; DN: activity in the mutated reporter strain
3. Nluc/GFP Reporter
3.1. To begin, inoculate 2 milliliters of 7H9 medium with the bacterial reporter strain [1-TXT]. Shake at 37 °C for 1 to 2 days or until OD at 600 nanometers reaches the stationary phase [2-TXT].
3.1.1. Reuse 2.1.1 TEXT: Use -80 °C stock Video editor: Please show text overlay when VO says, “bacterial reporter strains”. TEXT: See Figure 3
3.1.2. MED: Talent transfers the flasks to the incubator shaker. TEXT: OD > 3 
3.2. Then, subculture in 50 milliliters of 7H9 medium [1] and grow until OD at 600 nanometers reaches the late stationary phase [2-TXT]. 
3.2.1. MED: Talent prepares the subcultures.
3.2.2. MED: Talent transfers the subcultures to the incubator shaker. TEXT: OD > 4
3.3. Before aliquoting the bacteria to a 96-well plate, add ATC at a final concentration of 50 nanograms per milliliter and mix well [1]. Add100 microliters per well to a clear, round-bottomed 96-well plate [2]. 
3.3.1. MED: Talent adds ATC to the flask and mixes the content. 
3.3.2. CU: Add 100 μL of the bacteria to few wells of a 96-well plate.
3.4. Next, add different doses of ksg to selected wells to screen its effects on the mistranslation rates [1-TXT]. Add 200 microliters of sterile water to edge wells of the plate to limit the evaporation from the sample wells [2]. Seal the plate [3], shake and induce the samples at 37 °C for 16 to 20 hours [4]. 
3.4.1. CU: Talent adds ksg to few wells. TEXT: Include 2 biological replicates for each experimental group if performing a screen
3.4.2. CU: Talent adds water to few edge wells of the plate.
3.4.3. MED: Talent seals the plate.
3.4.4. MED: Talent does few actions to induce samples and transfers the plate to the incubator shaker.
3.5. Use a multichannel pipette to take 80 microliters from each well, transfer the samples to a black-bottomed 96-well plate [1-TXT], and measure the GFP signal by the luminometer [2-TXT].  
3.5.1. CU: Talent takes 80 μL of the sample form few wells using a multichannel pipette and transfers them to a black 96-well plate. TEXT: To maximize the fluorescence signal measurement Video editor: Please show text overlay when VO says, “to a black 96-well plate”.
3.5.2.   Reuse 2.6.3 TEXT: Integration time: 20 ms 
3.6. After measuring the GFP signal, centrifuge the plate at 3,220 x g for 10 minutes [1]. Then, transfer 50 microliters of the supernatant to a white-bottomed 96-well plate [2-TXT]. Then, add 50 microliters of Nluc (pronounced: “en·​luck”) substrate to each well, mix well [3], and measure the luminescence by the luminometer [4-TXT].
3.6.1. MED: Talent closes the centrifuge lid and presses the start button. 
3.6.2. CU: Talent takes 50 μL of the supernatant from few wells using a multichannel pipette and transfers them to a white-bottomed 96-well plate. TEXT: To maximize the luminescence signal measurement Video editor: Please show text overlay when VO says, “a white-bottomed 96-well plate”.
3.6.3. CU: talent adds 50 μL Nluc to few wells. 
3.6.4. Reuse 2.6.3 TEXT: Integration time: 1,000 ms 
3.7. Finally, determine the Nluc/GFP ratio by dividing the corrected Nluc luminescence values by GFP fluorescence [1-TXT].
3.7.1. MED: Talent calculates the ratio. TEXT: Relative measure of aspartate for asparagine mistranslation




Section – Results
4. Results: Measuring Rates of Translational Error using Gain-of-function Reporter Systems
4.1. In this work Renilla-Firefly reporter system was used to measure the mistranslation rate in the presence of kasugamycin in wild-type [1] and in a strain of M. smegmatis in which ksgA (pronounced: “k·s·g·a”) was deleted [2-TXT]. Results showed a clear dose-dependent manner of ksg decreasing mistranslation rate while in ksgA deletion strain, ksg was less potent and the baseline of mistranslation rate was higher, due to the resistant to modulation by kasugamycin [3]. 
4.1.1. LM: Figure 4A. 
4.1.2. LM: Figure 4B. TEXT: KsgA is an rRNA dimethyl transferase
4.1.3. LM: Figure 4. 
4.2. Kasugamycin action on mistranslation was also measured using the Nluc-GFP reporter [1].
4.2.1. LM: Figure 5. 



Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) 
5.1. Yu-Xiang Chen: Both Renilla-Firefly and Nluc-GFP reporter involve measuring luciferase activity. Small pipetting errors could cause big fluctuations in readout. For starters, we suggest increasing the number of each replicate (4 might be suitable) to minimize the chance of getting unreliable readout [1] [2] [3].
5.1.1. INTERVIEW
5.1.2. Reuse 2.6.1
5.1.3. Reuse 3.6.2
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