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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? Y 
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 from the protocol section below will viewers benefit most from having filmed? 

2.5.-2.8.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.5. the inoculation step in the microplate is difficult because following the wells that are inoculated can be a problem. To ensure the appropriate inoculation, a paper template that is placed under the plate with different colors and numbers can be used.
E. Will the filming need to take place in multiple locations? N
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance. Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Luis Alberto Madrigal-Perez: This method can help answer key questions in the biotechnological and biomedical fields, such as what are the molecular bases behind the Warburg and Crabtree effects?
1.2. Luis Alberto Madrigal-Perez: The main advantage of this technique is that allows the high-throughput study of the effects of certain substances in respiratory and fermentative metabolism.
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)     
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
Protocol: (read by voice talent at JoVE)
2. Inoculum Preparation and Growth Curves
2.1. Begin by inoculating a 15-mL conical tube containing 3 mL of cool, sterile 2% yeast extract-peptone-dextrose, or YPD, broth with 250 microliters of S. cerevisiae cells preserved in glycerol at -20 °C [1-WIDE-TXT].
2.1.1. Talent adding yeast to tube (TEXT: See text for all medium/reagent/S. cerevisiae culture preparation details)
2.2. Incubate the yeast overnight in an orbital shaker at 30 °C and 200 rpm [1-MED] for streaking onto a 60-mm, 2% YPD agar-filled Petri dish the next morning [2-CU]. 
2.2.1. Talent placing tube onto shaker

2.2.2. Yeast being streaked onto plate, with conical tube visible in frame

2.3. Culture the dish at 30 °C until isolated colonies are observed [1-CU].

2.3.1. Shot of dish with colonies

2.4. Then inoculate a single isolated colony in a new conical tube containing 10 mL of cool, sterile 2% YPD broth [1-MED] for overnight culture at 30 °C with shaking [2-CU].

2.4.1. Talent adding colony to tube

2.4.2. Shot of tube on shaker
2.5. For microplate growth curve setup, add 145 microliters of an appropriate experimental culture medium to each well of a sterile 10 x 10-well microplate with a lid [1-MED-over the shoulder] and inoculate each well with 5 microliters of the overnight culture [2-CU-TXT].
2.5.1. Talent adding medium to well(s), with medium container visible in frame

2.5.2. Inoculate being added to well(s), with yeast container visible in frame (TEXT: Optional: Add compound of interest to appropriate wells)

2.6. Then incubate the multi-well plate in a microplate reader at 30 °C with constant agitation at 200 rpm for 48 hours [1-MED-TXT], measuring the optical density at 600 nm every 30 or 60 minutes [2-CU].

2.6.1. Talent adding place to reader (TEXT: Optional: Incubate plate in orbital shaker)
2.6.2. Optical density being measured

2.7. For shaken conical flask growth curve setup, inoculate 20-mL conical flasks containing 4.8 mL of an appropriate sterile culture medium [1-MED] with 200 microliters of pre-inoculum culture at a 600-nm optical density of 2 for incubation at 30 °C and 250 rpm [2-CU].

2.7.1. Talent adding yeast to flask, with yeast culture container visible in frame

2.7.2. Shot of flask(s) shaking
2.8. Luis Alberto Madrigal-Perez: “Agitation at 250 rpm is critical to achieve a suitable growth in low concentrations of carbon sources that exert respiratory growth, as we have observed a reduced yeast growth in respiratory conditions at lower agitation speeds.” [1-MED-interview style]
2.8.1. Luis Alberto Madrigal-Perez, speaking the above interview style (looking just off-camera)
2.9. To allow measurement of the optical density at 600 nm every 2 hours for 24 hours, dilute 100 microliters of the shaken conical flask culture [1-MED] in 900 microliters of distilled water in a 1 mL spectrophotometer cuvette and gently mix by pipet [2-CU-TXT].
2.9.1. Talent adding yeast to cuvette, with conical flask visible in frame

2.9.2. Cuvette being mixed, with spectrophotometer visible in frame as possible (TEXT: Multiply OD x 10 to obtain actual OD)

3. Data Processing and Kinetic Parameter Calculation

3.1. For data processing, in an appropriate statistical package software, create a new project file [1-WIDE], open the “New table and graph” menu, and select “XY” [2-SCREEN].
3.1.1. Talent creating project file, with monitor visible in frame

3.1.2. 3.1.2.mp4: 00:04-00:13
3.2. Under the “Sample data” menu, select “Start with an empty data table” and a “Points and connecting line” graph [1-SCREEN].
3.2.1. 3.2.1.mp4: 00:04-00:14
3.3. Leave the “X” section unselected in “Subcolumns for replicates or error values”. In the “Y” section, select “Enter 10 replicate values in side by side subcolumns and plot Mean and Error SD”. Then click “create” [1-SCREEN].
3.3.1. 3.3.1.mp4: 00:03-00:18
3.4. Enter the time at which the OD measurements were obtained in the X column [1-SCREEN] … and the OD values obtained from the cultures in the Y column [2-SCREEN].
3.4.1. 3.4.1.mp4: 00:38-00:44

3.4.2. 3.4.2.mp4: 00:19-00:26 

3.5. To identify the exponential growth phase transforming the Y column data into logarithms, click “Analyze” and select the “Transform” analysis [1-SCREEN].

3.5.1. 3.5.1.mp4: 00:06-00:14
3.6. Use Y = LogY to select the Y values and open the “Gallery of results” [1-SCREEN].

3.6.1. 3.6.1.mp4: 00:02-00:08
3.7. Select the “Transform” data table, click “Analyze”, and select the “Linear regression” analysis, excluding the optical density values that do not follow a linear trend by selecting the values in the table and depressing control and E [1-SCREEN].
3.7.1. 3.7.1.mp4: 00:02-00:23
3.8. In the “Data Tables gallery”, select the “Data 1” table and click “Analyze” [1-SCREEN].

3.8.1. 3.8.1.mp4: 00:03-00:08
3.9. Select the “Nonlinear regression curve fit” analysis and the data sets to analyze and click “OK” [1-SCREEN].
3.9.1. 3.9.1.mp4: 00:03-00.08
3.10. Under the “Fit” tab, open the “Exponential equation” menu and select the “Exponential growth equation” [1-SCREEN].
3.10.1. 3.10.1.mp4: 00:06-00:12
3.11. Then apply “Least squares fit” to the data, leaving the interpolate section unselected, and click “OK” [1-SCREEN].
3.11.1. 3.11.1.mp4: 00:07-00:15
3.12. Next, open a new project file, and in the “New table and graph” menu [1-MED-over the shoulder], select the column choice, “Start with an empty data table”, and the desired graph [2-SCREEN].
3.12.1.  Talent opening new project file, with monitor visible in frame

3.12.2. 3.12.1.mp4: 00:03-00:10
3.13. Set the graph to plot the mean with the standard deviation and click “Create” [1-SCREEN].
3.13.1. 3.13.1.mp4: 00:03-00:09
3.14. Copy the mean or delta time values from the nonlinear fit results tab in the “Gallery of results” and paste the data in a column [1-SCREEN].
3.14.1. 3.14.1.mp4: 00:03-00:18
3.15. Finally, click “Analyze” and select the analysis of interest in the “Column analyses” menu to compare the kinetic parameters of the different nutrimental conditions [1-SCREEN].
3.15.1. 3.15.1.mp4: 00:07-00:19
3.16. Luis Alberto Madrigal-Perez: “The growth kinetics threshold values vary between strains and must be validated according to the conditions to be used in the analysis.” [1-MED-interview style]
3.16.1.  Luis Alberto Madrigal-Perez, speaking the above interview style (looking just off-camera)
4. Results: Representative Exponential Growth Kinetic Analysis
4.1. Cultures demonstrating a fermentative phenotype have a small lag phase [1-LM] and an exponential phase with a high growth rate [2-LM].

4.1.1. Figure 1.tif: Video Editor: please emphasize data lines from 0 to about 2 hours

4.1.2. Figure 1.tif: Video Editor: please emphasize data lines from about 2 to 8 hours

4.2. Cultures that obtain energy mainly by oxidative phosphorylation exhibit a longer lag phase [1-LM] with a slow rate of growth during the exponential phase [2-LM].

4.2.1. Figure 2.tif: Video Editor: please emphasize data lines from 0 to about 8 hours
4.2.2. Figure 2.tif: Video Editor: please emphasize data lines from about 8 to 24 hours
4.3. Calculation of the specific growth rate [1-LM] and doubling time of the growth curves using the exponential growth equation [2-LM] allows for the setting of thresholds for the respiratory [3-LM] and fermentative growth values [4-LM].
4.3.1. 4.3.1.FIGURE 3 (script).psd: Video Editor: please emphasize bottom/mean graph

4.3.2. 4.3.1.FIGURE 3 (script).psd: Video Editor: please emphasize top/delta graph
4.3.3. 4.3.1.FIGURE 3 (script).psd: Video Editor: please emphasize dotted Respiration lines and accompanying texts as in original Figure 3

4.3.4. 4.3.1.FIGURE 3 (script).psd: Video Editor: please emphasize dotted Fermentation lines and accompanying texts as in original Figure 3
4.4. For example, in these representative experiments, the effects of different resveratrol concentrations on S. cerevisiae BY4742 (B-Y-four-seven-four-two) cells [1-LM] revealed a modification of the cell energetic status in response to varying glucose concentrations [2-LM].
4.4.1. 4.4.1.FIGURE 4 (script).psd: Video Editor: please emphasize RSV concentrations

4.4.2. 4.4.1.FIGURE 4 (script).psd: Video Editor: please emphasize 10% glucose graph/data lines then 1% glucose graph/data lines

4.5. Here supplementation with 10% glucose demonstrates that lower concentrations of ammonium favor fermentative metabolism [1-LM], as evidenced by an extended exponential growth phase in these cultures [2-LM], while a higher concentration induces a respiro-fermentative metabolism [3-LM], as evidenced by an extended lag phase [4-LM] and a slower growth rate during the exponential phase [5-LM].
4.5.1. Figure 5.tif: Video Editor: please emphasize green, light blue, and yellow data lines

4.5.2. Figure 5.tif: Video Editor: please encircle/outline green, light blue, and yellow data lines from about 4-12 hours

4.5.3. Figure 5.tif: Video Editor: please emphasize red data line

4.5.4. Figure 5.tif: Video Editor: please encircle/outline red data line from about 0-8 hours

4.5.5. Figure 5.tif: Video Editor: please encircle/outline red data line from about 8-20 hours
4.6. Finally, robust differences in fermentative doubling time values can be observed between these two different yeast strains grown under the same growth conditions [1-LM], highlighting the necessity of validating the doubling time threshold for each strain analyzed [2-LM].
4.6.1. 4.6.1.FIGURE 6 (script).psd: Video Editor: please add dotted line in top and then bottom graph as in original Figure 6

4.6.2. Figure 6: no animation
5. Conclusion (said by authors on camera):
5.1. Luis Alberto Madrigal-Perez: While attempting this procedure, it’s important to remember that this protocol is only used to screen a phenotype. The specific effects on fermentation and respiration must be confirmed by oxygen consumption assays or by the accumulation of fermentation by-products, respectively.
Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

3.1.2. Figure2.tif - dual color imaging of tumor angiogenesis at 100X

Formats: For static images, we prefer .tiff, .eps, Illustrator, PowerPoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi. The higher resolution, the better. Likewise, any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files. 
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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 in the email accompanying the finalized script.
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