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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. Software: Does the part of your protocol being filmed demonstrate software usage?  N

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N


Introduction	Comment by Bridget Colvin: Authors: Each author can give a maximum of two Introduction statements.

1. Introductory Interview Statements

REQUIRED: 
1.1. Satoru Shinkawa: This method can greatly accelerate the speed of research in the field of heterologous protein production using Aspergillus oryzae [1].

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

REQUIRED: 

1.2. Shigenobu Mitsuzawa: The main advantage of this technology is that the heterologous protein acquisition can be completed in less than 10 days compared to the three weeks required for conventional methods [1].

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

OPTIONAL: 

1.3. Shigenobu Mitsuzawa: This method provides a more efficient production system for using Aspergillus oryzae as a heterologous protein production host [1].

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

OPTIONAL: 

1.4. Satoru Shinkawa: Because protoplasts are sensitive, take care to perform the relevant experimental operations gently and be sure to pay attention to the osmotic pressure of the medium [1].

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



Protocol
2. Fresh Spore Suspension Preparation
2.1. To prepare a fresh spore suspension, inoculate 20 microliters of a 1 x 107 spores/milliliter stock spore suspension into the center of a Czapek-Dox medium culture plate supplemented with 20-millimolar uridine [1-TXT].
2.1.1. WIDE: Talent adding suspension to plate TEXT: See text for all medium and solution preparation details
2.2. Incubate the culture for 7 days at 30 degrees Celsius to promote spore formation [1] before adding 1.5 milliliters of 0.01% Tween 20 solution to the culture plate [2].
2.2.1. Talent placing plate at 30 °C
2.2.2. Talent adding Tween 20 to plate

2.3. Use a cell spreader to suspend the spores [1] and use a pipette to transfer the spore suspension into a sterile, 1.5-milliliter microcentrifuge tube [2].

2.3.1. Spores being scraped
2.3.2. Talent adding spores to tube

2.4. Then store the spores at 4 degrees Celsius until their use [1].

2.4.1. Talent placing tube(s) at 4 °C

3. Spore Suspension Preculture

3.1. To set up a preculture, add 100 milliliters of polypeptone-dextrin medium to a 500-milliliter Erlenmeyer flask [1] and autoclave the medium for 20 minutes at 121 degrees Celsius [2].

3.1.1. WIDE: Talent adding medium to flask
3.1.2. Talent adding flask to autoclave

3.2. When the medium and flask have cooled, add filter-sterilized uridine solution to the medium to a 20-millimolar final concentration [1].

3.2.1. Talent adding solution to flask

3.3. Then add 200 microliters of the prepared spore suspension to the flask [1] and incubate the spores for 36 hours at 30 degrees Celsius and 120 revolutions per minute [2].

3.3.1. Talent adding spores to flask
3.3.2. Talent placing flask onto shaking incubator

4. Protoplast Preparation 

4.1. To prepare the protoplasts, at the end of the incubation, harvest the fungal biomass onto a glass filter with a 30-micrometer pore size [1] and add 100 milliliters of distilled water to the filter [2].

4.1.1. WIDE: Talent scraping fungus onto filter
4.1.2. Talent adding water to filter

4.2. Stir the solution several times with a spatula [1] before adding 100 milliliters of sodium chloride buffer [2].

4.2.1. Talent stirring solution
4.2.2. Talent adding NaCl to filter, with NaCl container visible in frame

4.3. After stirring, use the spatula to transfer 1-2 milliliters of the cells to a 50-milliter conical tube [1] and add 15 milliliters of enzyme to the tube [2].

4.3.1. Talent adding cells to tube, with cell container visible in frame
4.3.2. Talent adding enzyme to tube, with enzyme container visible in frame

4.4. Bring the total volume in the tube up to 30 milliliters with fresh sodium chloride solution [1], close the lid [2], and seal the tube with paraffin [3].

4.4.1. Talent adding NaCl to tube, with NaCl container visible in frame Videographer: Important/difficult step
4.4.2. Talent closing lid Videographer: Important/difficult step
4.4.3. Talent sealing tube Videographer: Important/difficult step

4.5. After a 2-hour incubation at 30 degrees Celsius and 60 revolutions per minute [1], decant the resulting solution through a 70-micrometer strainer into a new 50-milliliter tube to remove the unreacted mycelia [2].

4.5.1. Tube shaking in shaking incubator Videographer: Important step
4.5.2. Talent adding solution through strainer into tube Videographer: Important step

4.6. Collect the protoplast solution by centrifugation [1-TXT] and carefully discard the supernatant without dislodging the pellet [2].

4.6.1. Talent adding tube(s) to centrifuge Videographer: Important step TEXT: 20 min, 2150 x g, 4 °C
4.6.2. Shot of pellet if visible, then supernatant being discarded Videographer: Important step

4.7. Add 1 milliliter of ice-cold sterilized solution B to the pellet with gentle pipetting [1] and transfer the resuspended protoplasts into a sterile 1.5-milliliter tube [2].

4.7.1. Talent adding solution to tube, with solution container visible in frame
4.7.2. Talent adding suspension to tube

4.8. Then collect the protoplasts with a second centrifugation [1-TXT] and wash the pellet two times with 1 milliliter of fresh, ice-cold solution B per wash [2].

4.8.1. Talent adding tube(s) to centrifuge TEXT: 5 min, 2220 x g, 4 °C, x2
4.8.2. Talent adding solution to tube, with solution container visible in frame

4.9. After the second wash, use a hemocytometer to count the protoplasts [1] and resuspend the cells at a 1-3 x 107 protoplasts/milliliter of solution B concentration on ice [2].

4.9.1. Talent at microscope, counting cells
4.9.2. Talent adding solution to tube, with solution container visible in frame

5. DNA Introduction for Secretory Protein Production 

5.1. For secretory protein production, use a plasmid containing a DNA cassette as a template to amplify the DNA fragment of interest [1] and add 1 milliliter of the protoplast solution [2], 200 microliters of solution C [3], and 50 microliters of the DNA sample to a sterile, precooled 15-milliliter conical tube [4].

5.1.1. WIDE: Talent selecting cassette
5.1.2. Talent adding protoplast solution to tube, with protoplast container visible in frame
5.1.3. Talent adding solution C to tube, with solution C container visible in frame
5.1.4. Talent adding DNA to tube, with DNA container visible in frame

5.2. Mix the solution with gentle but thorough pipetting [1] and incubate the protoplasts on ice for 30 minutes [2].

5.2.1. Solution being mixed
5.2.2. Talent placing tube on ice

5.3. At the end of the incubation, gently mix an additional 1.5 milliliters of solution C to the tube [1] and incubate the solution at room temperature for another 20-30 minutes [2].

5.3.1. Talent adding solution C to tube, with solution C container visible in frame
5.3.2. Talent setting timer, with tube at RT visible in frame

6. Direct Liquid Culture (DLC) Screening: 200-mL Erlenmeyer Flask

6.1. For direct liquid culture screening using a 200-milliliter Erlenmeyer flask, add 50 milliliters of polypeptone-dextrin medium supplemented with 0.8-molar sorbitol to the flask [1] and autoclave sterilize the medium as demonstrated [2].

6.1.1. WIDE: Talent adding medium to flask
6.1.2. Talent placing flask into autoclave

6.2. After cooling, add the protoplast solution to a final concentration of 1 x 105 protoplasts/milliliter [1] and incubate the culture for 6 days at 30 degrees Celsius with shaking at 120 revolutions per minute [2].

6.2.1. Talent adding protoplasts to flask Videographer: Important step
6.2.2. Talent placing flask into shaking incubator Videographer: Important step

6.3. At the end of the incubation, transfer 1 milliliter of the medium into a 1.5-milliliter tube for 4-degree Celsius storage [1-TXT] and mix a 20-microliter aliquot of the sample with 20 microliters of SDS (S-D-S) sample buffer in a different 1.5-milliliter tube [2-TXT].

6.3.1. Talent adding supernatant to tube, flask TEXT: Optional: Store long term at -20 °C 
6.3.2. Talent adding sample to tube, with flask and SDS container visible in frame TEXT: SDS: sodium dodecyl sulfate

6.4. Boil the sample for 5 minutes at 95 degrees Celsius [1] and cool the solution on ice [2].

6.4.1. Sample boiling at 95 °C
6.4.2. Talent placing sample onto ice

6.5. After cooling, load 20 microliters of the boiled sample and 5 microliters of pre-stained protein standard on a precast gel [1] and analyze the secretory production of the target heterologous protein by SDS-PAGE (page) [2-TXT].

6.5.1. Talent adding sample to gel, with sample and pre-stained protein containers visible in frame Videographer/Video Editor: shot will be used again
6.5.2. LAB MEDIA: Figure 3B TEXT: PAGE: polyacrylamide gel electrophoresis

7. DLC Screening: 24-Well Microplate

7.1. To prepare a direct liquid culture in a 24-well plate, dilute the protoplast suspension to a 1 x 105 protoplasts/milliliter of polypeptone-dextrin medium supplemented with 0.8-molar sorbitol concentration with gentle mixing [1] and add 1 milliliter of protoplast suspension to each well of the 24-well plate [2].

7.1.1. WIDE: Talent adding medium to protoplasts, with medium container visible in frame Videographer: Important step
7.1.2. Talent adding protoplasts to well(s) Videographer: Important step

7.2. After covering the plate, incubate the cultures for 10 days at 30 degrees Celsius and 175 revolutions per minute [1].

7.2.1. Talent placing plate onto shaker Videographer: Important step

7.3. At the end of the incubation, transfer 1 milliliter of supernatant from each well into individual 1.5-milliliter tubes for storage at 4-degrees Celsius [1-TXT]. 

7.3.1. Talent adding supernatant to tube(s), with plate and tubes visible in frame TEXT: Optional: Store long term at -20 °C

7.4. Then boil and analyze 20-microliter samples from each culture by SDS-PAGE analysis as demonstrated [1].

7.4.1. Use 6.5.1. Talent adding sample to gel 


Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? 
4.4.-4.6., 6.2., 7.1., 7.2.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
4.4.



Results
8. Results: Representative Aspergillus oryzae HO4 DLC Transformation

8.1. As the enzymatic reaction proceeds, the aggregated mycelia dissolve and the solution becomes cloudy, indicating the formation of protoplasts [1].

8.1.1. LAB MEDIA: Figure 2A

8.2. In this representative analysis, after 6 days of incubation, prolific cell growth was observed in medium supplemented with 0.8-molar sorbitol [1], whereas less growth was observed in the presence of 1.6-molar sorbitol [2] and no growth was observed in the absence of sorbitol [3].

8.2.1. LAB MEDIA: Figure 3A Video Editor: please emphasize 0.8 M sorbitol image
8.2.2. LAB MEDIA: Figure 3A Video Editor: please emphasize 1.6 M sorbitol image
8.2.3. LAB MEDIA: Figure 3A Video Editor: please emphasize 0 M sorbitol image

8.3. The secretion of CBH (C-B-H) into the culture supernatant in the 0.8-molar sorbitol culture was confirmed by SDS-PAGE [1-TXT].

8.3.1. LAB MEDIA: Figure 3B Video Editor: please emphasize red box/band in red box TEXT: CBH: Talaromyces cellulolyticus cellobiohydrolase

8.4. On day 6 after mixing with DNA, growth was observed in all four of the wells [1].

8.4.1. LAB MEDIA: Figure 4A Video Editor: please emphasize 6 days row of wells

8.5. On day 10, however, an increase in the amount of mycelia was observed in wells 1 and 2 [1] while the growth in wells 3 and 4 appeared to have ceased after day 6 [2].

8.5.1. LAB MEDIA: Figure 4A Video Editor: please emphasize 10 days wells 1 and 2
8.5.2. LAB MEDIA: Figure 4A Video Editor: please emphasize 10 days wells 3 and 4

8.6. From these results, it is predicted that wells 1 and 2 had the true transformants and that wells 3 and 4 were false positives [1], as confirmed by the detection of CBH in the well 1 and 2 culture supernatants [1].

8.6.1. LAB MEDIA: Figure 4A
8.6.2. LAB MEDIA: Figure 4B Video Editor: please emphasize red box/bands in red box
Conclusion
9. [bookmark: _Hlk27388131]Conclusion Interview Statements

9.1. Satoru Shinkawa: Protoplasts are very delicate, so take care to perform the procedure gently, paying attention to the osmotic pressure of the solution [1].

9.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (6.2., 7.1., 7.2.) 

9.2. Shigenobu Mitsuzawa: If the heterologous protein is an enzyme, the specific activity can be determined following this method in a shorter period of time by measuring the enzyme activity [1].

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

9.3. Satoru Shinkawa: This method will dramatically increase the speed of research and development for protein engineering projects using Aspergillus oryzae as a protein production host [1].

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