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Author Questionnaire
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible.

3. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.

4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Enter Yes or No.

If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position

To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length
Number of Steps:  32
Number of Shots:  58 

Interviews
Videographer: Obtain headshots for all authors available at the filming location. 

Answers to these questions will become interview statements that you will deliver on camera.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
1.3. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
CONCLUSION:
What does this protocol allow researchers to study or measure?
1.4. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the most important consideration or challenge when performing this protocol.
1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Are there any additional methods or analyses that can be performed following this procedure?
1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.7. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.


Videographer: Obtain headshots for all authors available at the filming location.

Ethics Title Card
This research has been approved by the Institutional Biosafety and Chemical Safety Committee at The University of Texas at Dallas



Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) with purple font are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Preparation of Yeast Pre-culture for Electroporation
Demonstrator: Click here to enter name of demonstrator(s) 

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. To begin, prepare growth media, plates, electroporation buffer, and sterile water [1]. Store all prepared reagents at 4 degrees Celsius [2].
2.1.1. WIDE: Talent arranging the growth media, plates, electroporation buffer, and sterile water on the workbench. Videographer: Please obtain CU shot as well for this shot.
2.1.2. Talent placing the prepared reagents into 4 degrees Celsius storage.
2.2. Streak EBY100 yeast onto a Yeast Extract Peptone Dextrose or YPD (Y-P-D) agar plate from a glycerol stock [1]. Grow the plate at 30 degrees Celsius for 2 days [2].
2.2.1. Talent streaking EBY100 yeast onto a Yeast Extract Peptone Dextrose agar plate from a glycerol stock.
2.2.2. Talent placing the inoculated plate into an incubator.
2.3. Prepare 125 milliliters of 1x YPD in a 500-milliliter Erlenmeyer flask [1].
2.3.1. Talent preparing a 500 milliliter Erlenmeyer flask containing YPD on the workbench.
2.4. Prepare 25 milliliters of 1x YPD in a 50-milliliter conical tube [1]. Using a micropipette tip, collect EBY100 cells from the previously prepared plate [2]. Transfer the yeast cells from the micropipette tip into the conical tube containing 1x YPD [3].
2.4.1. Talent preparing 25 milliliters of 1x Yeast Extract Peptone Dextrose in a 50-milliliter conical tube.
2.4.2. Talent collecting EBY100 cells from the previously prepared plate with a micropipette tip.
2.4.3. Talent transferring the yeast cells into the conical tube containing 1x Yeast Extract Peptone Dextrose.
2.5. Remove the micropipette tip [1]. Vortex the conical tube to mix the yeast suspension thoroughly [2].
2.5.1. Talent removing the micropipette tip from the conical tube.
2.5.2. Talent vortexing the conical tube.
2.6. To prepare a 150-milliliter pre-culture, transfer the 25 milliliters of 1x YPD containing the yeast cells into the 500-milliliter flask containing 125 milliliters of 1x YPD [1]. Swirl the flask to mix [2].
2.6.1. Talent transferring the yeast suspension into the 500 milliliter Erlenmeyer flask containing 125 milliliters of YPD.
2.6.2. Talent swirling the flask to mix.
2.7. Take two 1-centimeter path length microcuvettes and add 1 milliliter of 1x YPD to one as the blank control and 1 milliliter of the pre-culture to the other [1]. Using a spectrophotometer, measure the optical density at 600 nanometers and achieve a value between 0.05 and 0.1 [2].
2.7.1. Talent filling a microcuvette with 1 milliliter of 1 × Yeast Extract Peptone Dextrose and a second microcuvette with 1 milliliter of the pre-culture.
2.7.2. Talent measuring the optical density at 600 nanometers with a spectrophotometer.
2.8. Grow the 150-milliliter pre-culture overnight at 30 degrees Celsius with orbital shaking at 270 rpm [1].
2.8.1. Talent placing the flask containing the pre-culture into the shaking incubator.

3. Preparation of Yeast Cells for Electroporation
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Dilute the overnight pre-culture 1 to 20 and, using a spectrophotometer, measure the optical density at 600 nanometers [1].
3.1.1. Talent measuring the optical density at 600 nanometers of the 1:20 diluted overnight pre-culture with a spectrophotometer.
3.2. Dilute the overnight pre-culture to the desired initial optical density at 600 nanometers in 100 milliliters of 2x YPD in a 500 milliliter Erlenmeyer flask [1]. Measure the optical density at 600 nanometers of the saturated overnight pre-culture [2].
3.2.1. Talent diluting the overnight pre-culture in 100 milliliters of 2 × Yeast Extract Peptone Dextrose in a 500 milliliter Erlenmeyer flask.
3.2.2. Talent measuring the optical density at 600 nanometers of the saturated overnight pre-culture with a spectrophotometer.
3.3. Calculate the volume of pre-culture required to inoculate a 100-milliliter subculture with an initial optical density at 600 nanometers of 3 to 4 [2].
3.3.1. Talent calculating the required pre-culture volume.
3.4. Incubate the 100-milliliter subculture at 30 degrees Celsius with orbital shaking at 270 rpm for 4 hours [1].
3.4.1. Talent placing the 100-milliliter subculture into the shaking incubator.
3.5. Obtain the previously prepared ice-cold electroporation buffer and sterile water [1].
3.5.1. Talent arranging the ice-cold electroporation buffer and sterile water on the laboratory bench.
3.6. Prepare 100 milliliters of conditioning buffer and store it at room temperature between 20 and 23 degrees Celsius [1].
3.6.1. Talent preparing 100 milliliters of conditioning buffer.
3.7. Prepare 50 milliliters of outgrowth medium by mixing 25 milliliters of 2x YPD with 25 milliliters of 1 molar sorbitol and store it at room temperature between 20 and 23 degrees Celsius [1].
3.7.1. Talent mixing 25 milliliters of 2 × Yeast Extract Peptone Dextrose with 25 milliliters of 1 molar sorbitol.

4. Preparation of Electrocompetent EBY100 Cells
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Split the 100-milliliter subculture into two 50-milliliter conical tubes [1]. Collect the cells by centrifugation at 1,500 g for 3 minutes at 4 degrees Celsius and decant the medium [2]. Keep the cells on ice until the conditioning step is complete [3].
4.1.1. Talent dividing the subculture into two 50-milliliter conical tubes.
4.1.2. Talent placing the tubes into the centrifuge.
4.1.3. Talent placing the tubes on ice.
4.2. Gently resuspend each cell pellet in 25 milliliters of ice-cold sterile water [1]. Centrifuge at 1,500 g for 3 minutes at 4 degrees Celsius [2]. Decant the medium and repeat the sterile water wash [3].
4.2.1. Talent resuspending each cell pellet with ice-cold sterile water.
4.2.2. Talent placing the tubes into the centrifuge.
4.2.3. Talent decanting the medium.
4.3. Gently resuspend each cell pellet in 25 milliliters of ice-cold electroporation buffer [1]. Centrifuge at 1,500 g for 3 minutes at 4 degrees Celsius and decant the medium [2].
4.3.1. Talent gently resuspending each cell pellet with ice-cold electroporation buffer.
4.3.2. Talent placing the tubes into the centrifuge.
4.4. Remove the cells from ice and gently resuspend each cell pellet in 10 milliliters of room temperature conditioning buffer [1]. Pool the cell suspensions into a single 125-milliliter Erlenmeyer flask [2]. Incubate at 30 degrees Celsius with orbital shaking at 270 rpm for 30 minutes [3].
4.4.1. Talent resuspending the cell pellet with conditioning buffer.
4.4.2. Talent pooling the cell suspensions into a 125 milliliter Erlenmeyer flask.
4.4.3. Talent placing the flask into the shaking incubator.
4.5. Transfer the cells into a 50-milliliter tube [1]. Centrifuge at 1,500 g for 3 minutes at 4 degrees Celsius and decant the medium [2].
4.5.1. Talent transferring the cell suspension into a 50-milliliter tube.
4.5.2. Talent placing the tube into the centrifuge.
4.6. Gently resuspend the cell pellet in 50 milliliters of ice-cold electroporation buffer [1]. Centrifuge at 1,500 g for 3 minutes at 4 degrees Celsius and decant the medium [2].
4.6.1. Talent gently resuspending the cell pellet with ice-cold electroporation buffer.
4.6.2. Talent placing the tube into the centrifuge.
4.7. Resuspend the cell pellet to a final volume of 1 milliliter by adding approximately 100 to 200 microliters of electroporation buffer [1]. Keep the cells on ice until electroporation [2].
4.7.1. Talent resuspending the cell pellet to a final volume of 1 milliliter with electroporation buffer.
4.7.2. Talent placing the cell suspension on ice.

5. Electroporation and Recovery of Transformed Yeast Cells
Demonstrator: Click here to enter name of demonstrator(s) 

5.1. Pre-chill 0.2-centimeter gap electroporation cuvettes on ice [1].
5.1.1. Talent placing the electroporation cuvettes on ice.
5.2. Transfer 380 microliters of the resuspended cell pellet into a sterile 1.5-milliliter tube [1]. Add 4 micrograms of plasmid DNA or 4 micrograms of linearized plasmid vector and 12 micrograms of insert [2]. Gently mix by pipetting [3].
5.2.1. Talent transferring the resuspended cell pellet into a sterile 1.5 milliliter tube.
5.2.2. Talent adding the DNA components to the tube.
5.2.3. Talent gently mixing the suspension by pipetting.
5.3. Transfer the cell suspension into the pre-chilled electroporation cuvette [1]. Keep the cuvette on ice for 5 minutes [2].
5.3.1. Talent transferring the cell suspension into the pre-chilled electroporation cuvette.
5.3.2. Talent placing the cuvette on ice.
5.4. Wipe the outside of the cuvette with a lint-free laboratory wipe to remove residual moisture and ensure that no bubbles or cells remain above the metal plates in the cuvette [1].
5.4.1. Talent wiping the outside of the cuvette with a lint-free laboratory wipe.
5.5. Prepare 8 milliliters of outgrowth medium in a 50-milliliter conical tube [1]. Electroporate the cells [2].
5.5.1. Talent preparing 8 milliliters of outgrowth medium in a 50-milliliter conical tube.
5.5.2. TEXT ON A PLAIN BACKGROUND:
Electroporation settings
Voltage: 2.5 kV
Capacitance: 25 μF
Resistance: 200 Ω
Time Constant: 2.8–4.5 ms
5.6. Immediately add approximately 200 microliters of outgrowth medium to the cuvette [1]. Transfer the electroporated cells into the 50-milliliter conical tube [2]. Add another 200 to 350 microliters of outgrowth medium until no visible liquid remains in the cuvette [3].
5.6.1. Talent adding outgrowth medium to the electroporation cuvette.
5.6.2. Talent transferring the electroporated cells into the 50-milliliter conical tube.
5.6.3. Talent rinsing the cuvette with additional outgrowth medium.
5.7. Incubate the electroporated cells in 8 milliliters of outgrowth medium at 30 degrees Celsius without shaking for 1 hour, inverting the tube every 15 minutes to mix [1].
5.7.1. Talent placing the conical tube into the incubator.
5.8. Collect the cells by centrifugation at 1,500 g and 25 degrees Celsius for 3 minutes, then decant the supernatant [1].
5.8.1. Talent placing the conical tube into the centrifuge.
5.9. Resuspend the cells in the appropriate yeast dropout medium to maintain selection for transformed cells [1]. For plasmids containing the TRP1 selection marker, resuspend the cells in 250 milliliters of Synthetic Dextrose Casamino Acids medium or SDCAA+ (S-D-C-A-A-plus) lacking tryptophan [2].
5.9.1. Talent resuspending the cell pellet in the appropriate yeast dropout medium.
5.9.2. Talent resuspending the cells in 250 milliliters of Synthetic Dextrose Casamino Acids Plus medium lacking tryptophan.
5.10. Incubate the culture overnight at 30 degrees Celsius with orbital shaking at 270 rpm [1].
5.10.1. Talent placing the culture into the shaking incubator.













Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 173.
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results 	Comment by Lakshmi Priya: Please check whether the shots are correctly matched with their corresponding narration. Also, verify that the key findings of the protocol described above are presented.

6.1. Yeast cultures subcultured at initial optical density at 600 nanometres values ranging from 1 to 4 remained within the mid-log growth phase after 4 hours of incubation [1].
6.1.1. LAB MEDIA: Figure 5A. Video editor: Highlight the shaded area labeled 'final subculture OD600 range after 4-hr incubation'.
6.2. Plasmid-only transformation efficiency was significantly higher at all initial optical density at 600 nanometres values above 1 [1], with the highest transformation efficiency observed at an initial optical density at 600 nanometres of 4 [2].
6.2.1. LAB MEDIA: Figure 5B. Video editor: Highlight the blue points from 1.5 to 4.0.
6.2.2. LAB MEDIA: Figure 5B. Video editor: Highlight the blue point above the x-axis label '4.0'.
6.3. Co-electroporation of a linearized vector and protease library insert showed significantly higher transformation efficiency at initial optical density at 600 nanometres values of 3.0 [1], 3.5 [2], and 4.0 [3], with the highest transformation efficiency observed at an initial optical density at 600 nanometres of 3.0 [4].
6.3.1. LAB MEDIA: Figure 5B. Video editor: Highlight the orange point above the x-axis label '3.0'.
6.3.2. LAB MEDIA: Figure 5B. Video editor: Highlight the orange point above the x-axis label '3.5'.
6.3.3. LAB MEDIA: Figure 5B. Video editor: Highlight the orange point above the x-axis label '4.0'.
6.3.4. LAB MEDIA: Figure 5B. Video editor: Highlight the orange point above the x-axis label '3.0' at the highest position on the orange line.
6.4. Co-electroporation of a linearized vector and protease library insert produced significantly higher transformation efficiencies than plasmid-only transformation across the tested initial optical density at 600 nanometres conditions [1], with a mean 121-fold increase in transformation efficiency [2].
6.4.1. LAB MEDIA: Figure 5B. Video editor: Highlight the orange line labelled 'vector + insert' and the blue line labelled 'plasmid'.
6.4.2. LAB MEDIA: Figure 5B. Video editor: Zoom in on the bracket at the right side labelled '121x'.
6.5. Applying a stringent gating strategy resulted in progressive enrichment of functional variants across successive rounds of sorting [1].
6.5.1. LAB MEDIA: Figure 6B. 
6.6. Electroporated, induced, unstained yeast cells [1] and the corresponding FITC and PE fluorescence histograms were shown as negative controls [2].
6.6.1. LAB MEDIA: Figure 6C. 
6.6.2. LAB MEDIA: Figure 6D. 
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