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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? 
2.1., 2.2., 2.11., 2.13.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.13. timepoint of feed disc addition
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 significance of your method to the viewer. 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. Jasmin Elgin Fischer: This method can help in the pre-selection of promising clones of Pichia pastoris strains expressing recombinant proteins of interest under de-repressed conditions by simple shake flask cultivations prior to upscaling.
1.2. Jasmin Elgin Fischer: The main advantage of this technique is that high-level, methanol-free protein expression can be achieved using Pichia pastoris, which is supported by exact online-monitoring of important cultivation parameters.   

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Anna-Maria Hatzl/Christian Schmid Jasmin Elgin Fischer: Generally, individuals new to this method may struggle, because the timepoint for starting the disc glycerol feed has to be adapted to the growth characteristics of the specific production strain.

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
(Author Comment: Demonstrator (the person doing the lab work) was Christian Schmid)
(Editor: I’m not sure if an introduction of demonstrator comment was filmed for Christian, since his interview line was reassigned)
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. Main Culture Cultivation and Harvesting
2.1. Before setting up the main culture, seed a single, fresh colony of the expression strain of interest into 5 mL of Yeast-Peptone-Dextrose broth in a 50-mL conical tube [1-WIDE-TXT], leaving the lid slightly open to allow proper aeration [2-CU].
2.1.1. Talent adding colony to tube (TEXT: See text for all medium/reagent preparation details)

2.1.2. Shot of lid being slightly unscrewed 

2.2. Then place the culture in a shaker at 28 degrees Celsius, 80% humidity, and 100-130 rpm overnight [1-MED].
2.2.1. Talent placing tube onto shaker

2.3. The next morning, start the software for connecting the devices via Bluetooth [1-MED-over the shoulder-TXT].

2.3.1. Talent opening software, with monitor visible in frame (TEXT: See text for full system setup details)
2.4. Next, press the silver button on the front of the biomass measuring device to turn on the Bluetooth connection of the device [1-CU] and click “Find Devices” in the computer monitoring software [2-SCREEN].
2.4.1. Button being pressed

2.4.2. *To be provided by Authors: Devices and Find Devices being clicked (Author Comment: After a software update, it isn’t necessary anymore to click devices, as it is already on this tab when opening the software)
2.5. Then drag and drop the found devices to the squares in the “Measurement Tray” and click “Connect”. When a successful connection is made, a control screen will appear [1-SCREEN].
2.5.1. Device being placed in Measurement tray, Connect being clicked, Control screen appearing

2.6. To set up an experiment, click “Start Measurement”, name the experiment, and check if all parameters required for the monitoring are enabled [1-SCREEN].
2.6.1. *To be provided by Authors: Start Measurement being clicked, experiment being named, parameter(s) being enabled check if parameters are enabled (Author Comment: Same here, after the new software update all parameters are already enabled.)
2.7. Set the “Interval” to 3 minutes and the “Average Measurement Points” to 11 [1-SCREN].

2.7.1. *To be provided by Authors: Interval being set, Average Measurement Points being set

2.8. Enter the names for the samples and skip the angle calibration [1-SCREEN].
2.8.1.  *To be provided by Authors: Name(s) being entered, then angle calibration being skipped

2.9. Measure the cell density of the overnight culture diluted at a 1:20 ratio in cultivation medium in a spectrophotometer at a 600-nm wavelength [1-MED] and inoculate 50 mL of the medium with the overnight culture to an optical density at 600-nm to 0.05 [2-CU].
2.9.1.  Talent adding sample to spectrophotometer
2.9.2.  Talent adding medium to culture culture to medium
2.10. Then place the flasks in the detectors at 28 degrees Celsius, 130 rpm, and 80% humidity for 5 minutes [1-MED] and click “Start Measurement” in the software [1-MED-over the shoulder].
2.10.1.  Talent placing flask(s) into detector

2.10.2.  Talent clicking “Start Measurement”

2.11. Four hours after the inoculation, use a 0.2 mL sample for cell density measurement as just demonstrated [1-MED-TXT].
2.11.1. Talent adding sample to spectrophotometer (TEXT: Pause measurement before removing flasks/stopping shaker)

2.12. When the oxygen concentration is approaching zero and the cells are in the exponential growth phase [1-SCREEN], add four glycerol feed discs to each flask under sterile conditions [2-CU].
2.12.1.  *To be provided by Authors: Shot of oxygen concentration approaching zero/cells in exponential growth phase

2.12.2. Disc(s) being added to one flask

2.13. Then return the flasks to the shaking incubator for an additional 60-90 hours [1-MED], taking samples every 24 hours to monitor the cell density [2-CU] and the protein expression by the assay of choice [3-MED-TXT].

2.13.1.  Talent placing flask(s) onto shaker

2.13.2.  Sample being added to spectrophotometer
2.13.3.  Talent adding dye to sample or similar representative shot (TEXT: e.g., Bradford assay, SDS PAGE, or activity assays) 
2.14. At the end of the cultivation, transfer the cultures into 50-mL conical tubes for centrifugation [1-CU-TXT] and export the online measurement data as a spreadsheet file from the software for further analysis [2-MED-over the shoulder].
2.14.1.  Culture being added to tube (TEXT: 10 min, 4000 x g, 4 °C)

2.14.2.  Talent at computer, exporting data into spreadsheet, with monitor visible in frame
3. Results: Representative De-Repressed Protein Expression Analysis 
3.1. In this representative cultivation, the starting glycerol concentration was 0.5 % [1-LM]. Although the feed discs were added when the biomass was increasing exponentially [2-LM], the oxygen decreased to nearly zero [3-LM].
3.1.1. Figure1A.ai: no animation

3.1.2. Figure1A.ai: JoVE Video Editor: please add/emphasize “Feed disc addition” text and arrow

3.1.3. Figure1A.ai: JoVE Video Editor: please emphasize yellow dotted data line from after red arrow to end of graph
3.2. Lower glycerol concentrations reduce the effect of the short-term oxygen limitations [1-LM] and are therefore recommended for de-repressed protein expression [2-LM].
3.2.1. Figure1B.ai: JoVE Video Editor: please add/emphasize Feed disc addition text an arrow

3.2.2. Figure1B.ai: no animation
3.3. In this representative experiment in which human growth hormone was expressed under the control of a carbon source repressed promoter [1-LM], upon glycerol depletion, the protein expression by derepression was ensured by the addition of 4 feed discs per flask [2-LM].
3.3.1. Figure2.pdf: no animation

3.3.2. Figure2.pdf: Video Editor: please add/emphasize red arrow and Feed discs addition text
3.4. As expected, the human growth hormone expression and the biomass development increased over time in the presence of the glycerol feed discs [1-LM], while the protein expression decreased over time [2-LM] and the biomass remained constant in the absence of the glycerol supplement [3-LM].

3.4.1. Figure2.pdf: Video Editor: please emphasize dark blue triangles and dark blue data line

3.4.2. Figure2.pdf: Video Editor: please emphasize light blue triangles

3.4.3. Figure2.pdf: Video Editor: please emphasize light blue data line

4. Conclusion (said by authors on camera):
4.1. Jasmin Elgin Fischer: While attempting this procedure, it’s important to remember to carefully observe the cultivation parameters to determine an optimal expression start time.

4.2. Jasmin Elgin Fischer: Following this procedure, other methods, like protein concentration determination, western blot, and activity assays, can be performed for protein yield evaluation as well as small-scale bioreactor cultivations to answer additional questions about the individual strain performances on a larger scale.
4.3. Jasmin Elgin Fischer: After its development, this technique paved the way for researchers in the field of methanol free, recombinant protein expression to explore a promising alternative to the commonly-used methanol-dependent AOX1 promoter in Pichia pastoris.

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. 
Figure 1A.ai
Figure 1B.ai

Figure 2.pdf
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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