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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:  12
Number of Shots:  42 

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.


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. Expression of Hydrophobin SC16 in E. coli
Demonstrator: Click here to enter name of demonstrator(s) 

2.1. To begin, transform SHuffle T7 (T seven) Express Escherichia coli cells by heat shock at 42 degrees Celsius for 45 seconds using a pET-21 (P-E-T twenty-one) expression plasmid encoding H-GB1-SC16 (H-G-B-1-S-C-16) [1-TXT]. Inoculate 2 milliliters of lysogeny broth containing 100 micrograms per milliliter ampicillin with a single colony [2]. Incubate overnight at 37 degrees Celsius with shaking [3].

2.1.1. WIDE: Shot of the talent performing heat shock transformation of Escherichia coli cells with a plasmid in a laboratory setup. TXT: H-GB1-SC16: hexahistidine-tagged B1 domain of protein G fused to SC16
Videographer: Please obtain CU shot as well for this shot.

2.1.2. Talent picking a single colony and inoculating lysogeny broth.
2.1.3. Talent placing the culture in a shaking incubator.

2.2. Add 1 milliliter of the overnight culture to 1 liter of lysogeny broth in a 2.8 liter baffled round-bottom flask [1]. Grow the culture at 37 degrees Celsius with shaking at 120 to 135 rotations per minute and a 19 millimeter orbit until the optical density at 600 nanometers reaches 0.6 with a tolerance of plus or minus 0.1 [2].
Authors: The narration for shot [2] is too long. 
1. Is “at 120 to 135 rotations per minute and a 19 millimeter orbit” a critical detail, or can it be omitted in shot [2]?
2. Is “with a tolerance of plus or minus 0.1” a critical detail, or can it be omitted in shot [2]

2.2.1. Talent transferring overnight culture into a large flask of lysogeny broth.
2.2.2. Talent placing the flask in an incubator shaker.

2.3. Add isopropyl-β-D-1-thiogalactopyranoside (isopropyl-beta-D-1-thiogalactopyranoside) to a final concentration of 0.5 millimolar [1]. Incubate overnight at 20 degrees Celsius with shaking [2]. Centrifuge the tube at 4000 g for 20 minutes [3]. Pour off the supernatant [4].

2.3.1. Talent adding inducer to the culture flask.
2.3.2. Talent placing the flask in a shaking incubator set at 20 °C.
2.3.3. Talent placing culture tubes into a centrifuge.
2.3.4. Talent decanting the supernatant from the pellet.

3. Purification of Hydrophobin SC16

Demonstrator: Click here to enter name of demonstrator(s)

3.1. Resuspend the cell pellet in 30 milliliters of lysis buffer containing 20 millimolar tris hydroxymethyl aminomethane at pH 8 and 250 millimolar sodium chloride [1]. Incubate the suspension in an 80 degrees Celsius water bath for 15 minutes [2]. Mix gently every 5 minutes during incubation [3].

3.1.1. Talent resuspending the pellet in buffer by pipetting or gentle mixing.
3.1.2. Talent placing the tube in a water bath.
3.1.3. Talent gently mixing the tube during incubation.

3.2. Centrifuge the cell lysate at 25000 g for 20 minutes at 4 degrees Celsius [1]. Load the supernatant onto a gravity column containing 2 to 3 milliliters nickel ion charged immobilized metal affinity chromatography resin [2]. Wash the column with lysis buffer containing 30 millimolar imidazole [3]. Elute protein using 10 milliliters of lysis buffer containing 300 millimolar imidazole [4].

3.2.1. Talent placing lysate into a centrifuge 
3.2.2. Talent loading supernatant onto a chromatography column.
3.2.3. Talent adding wash buffer to the column.
3.2.4. Talent collecting eluted protein fractions.

3.3. Dialyze the eluted fraction [1] against 1 liter of buffer under specific conditions [2]. Add thrombin protease at 20 units per milligram fusion protein directly to the dialysis bag [3]. After replacing the buffer, continue dialysis overnight at 4 degrees Celsius [4].

3.3.1. Talent placing the dialysis bag into a stirred buffer container.
3.3.2. TEXT ON A PLAIN BACKGROUND
Dialysis Conditions
· Buffer:  20 mM Tris buffer (pH 8) with 50 mM NaCl 
· Duration: 3 hours
· 3500 kDa MWCO dialysis tubing 
· Continuous stirring at 100 rpm
3.3.3. Talent adding protease into the dialysis bag.
3.3.4. Talent placing the setup for overnight dialysis.

3.4. Reload the dialyzed sample onto the nickel ion charged immobilized metal affinity chromatography column [1]. Wash with buffer containing 30 millimolar imidazole and elute with buffer containing 300 millimolar imidazole [2].

3.4.1. Talent loading sample onto the column again.
3.4.2. Talent collecting wash and elution fractions.

3.5. Analyze collected fractions by SDS PAGE (S-D-S-page) with beta mercaptoethanol in the loading buffer [1]. Check for a band at approximately 10 kilodaltons to identify SC16 (S-C-16) [2]. Repeat dialysis of the wash fraction against 1 liter of Tris buffer for 3 hours [3]. Measure the absorbance at 280 nanometers to quantify SC16 [4].  Collect samples throughout purification for SDS PAGE analysis [5].
Authors: Please confirm whether absorbance will be used to quantify SC16 during the demonstration in [4]. 
Authors: Please clarify if there are any specific checkpoints for sample collection during purification in [5].

3.5.1. Shot of the talent loading samples onto a gel.
3.5.2. Shot of gel bands indicating protein separation.
3.5.3. Shot of the dialysis of the wash fraction being performed.
3.5.4. SCREEN: Show spectrophotometer reading absorbance values.
3.5.5. Talent labeling and storing sample aliquots.

4. Endpoint and Kinetic Fluorescence Assays of SC16 Self-Assembly

Demonstrator: Click here to enter name of demonstrator(s)

4.1. Prepare reaction mixtures [1] in triplicates [2]. Add protein and sodium chloride immediately before the assay [3].

4.1.1. Talent preparing buffer mixtures.
4.1.2. TEXT ON A PLAIN BACKGROUND
-     50 micrograms per milliliter SC16 
· 50 millimolar sodium chloride 
-     20 millimolar each of: 
         -  MES, Tris hydroxymethyl aminomethane and sodium phosphate 
         -  pH 6.5
4.1.3. Talent adding protein and NaCl to the reaction mixtures.

4.2. Transfer the mixtures into 2 to 5 milliliter tubes [1]. Rotate the tubes end-over-end at 20 revolutions per minute for 2 hours and transfer 100 microliters of each sample into an opaque-bottomed black 96-well plate [2]. Add filtered thioflavin T to a final concentration of 20 micromolar to all samples [3]. Set the microplate reader to appropriate excitation and emission wavelengths for thioflavin T fluorescence, with gain set to 55 and integration time set to 20 microseconds [4]. Measure fluorescence intensity [5].
Authors: Please specify whether a 2-mL or a 5-mL tube will be used for the demonstration in [1].

4.2.1. Talent transferring solutions into tubes.
4.2.2. Talent placing tubes on a rotator and then pipetting samples into a plate.
4.2.3. Talent adding filtered thioflavin T into wells.
4.2.4. SCREEN: Setting excitation and emission wavelengths for thioflavin T fluorescence, gain to 55 and integration time to 20 microseconds.
4.2.5. SCREEN: Measuring fluorescence intensity. 

4.3. For kinetic analysis, add 100 microliter reaction mixtures in triplicates in a black 96-well plate [1]. Adjust the buffer pH to 5.5, 6.5, 7.5, or 8.5 prior to the addition of SC16 and thioflavin T [2].

4.3.1. Talent adding 100 µL reaction mixtures to wells.
4.3.2. Shot of the talent adjusting pH using acid or base.

4.4. Place the plate in the microplate reader [1]. Set excitation and emission wavelengths [2] and program cyclic measurements every 70 seconds, with 60 seconds orbital shaking at 432 revolutions per minute followed by 10 seconds rest [3]. Set integration time at 20 microseconds and gain at 55 [4]. Run for 120 cycles [5].
Authors: Please specify the excitation and emission wavelengths in [2].

4.4.1. Talent inserting the plate into the reader.
4.4.2. SCREEN: Set excitation and emission wavelengths.
4.4.3. SCREEN: Programming cyclic measurements for every 70 seconds, with 60 seconds of orbital shaking at 432 revolutions per minute followed by 10 seconds of rest.
4.4.4. SCREEN: Setting the integration time to 20 microseconds and the gain to 55.
4.4.5. SCREEN: Starting the run for 120 cycles.


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: 177.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. In the first immobilized metal affinity chromatography eluate, a band at approximately 18 kilodaltons corresponding to H-GB1-SC16 was observed before thrombin cleavage [1].
5.1.1. LAB MEDIA: Figure 1. Video editor: Highlight the lane labeled “E” under “First IMAC” and point to the dark band around the 18 kDa mark labeled “H-GB1-SC16 (18 kDa)”

5.2. After thrombin cleavage, no protein was observed in the second immobilized metal affinity chromatography flow-through fraction [1].

5.2.1. LAB MEDIA: Figure 1. Video editor: Highlight the lane labeled “F” under “Second IMAC” and show that there is no visible band in this lane

5.3. After thrombin cleavage, a band at approximately 10 kilodaltons corresponding to SC16 was observed in the wash fraction [1].

5.3.1. LAB MEDIA: Figure 1. Video editor: Highlight the lane labeled “W” under “Second IMAC” and point to the band around the 10 kDa mark labeled “SC16 (10 kDa)”

5.4. In the second immobilized metal affinity chromatography eluate, residual SC16 at approximately 10 kilodaltons [1] and a smaller band at approximately 8 kilodaltons corresponding to H-GB1 were observed [2].

5.4.1. LAB MEDIA: Figure 1. Video editor: Highlight the lane labeled “E” under “Second IMAC” and point to the band around the 10 kDa mark labeled “SC16 (10 kDa)”
5.4.2. LAB MEDIA: Figure 1. Video editor: In the same “E” lane under “Second IMAC,” point to the lower band around the 8 kDa mark labeled “H-GB1 (8 kDa)”

5.5. Successful purification of SC16 was confirmed by the presence of the expected molecular weight band [1] and separation from the H-GB1 fusion partner following thrombin cleavage [2].

5.5.1. LAB MEDIA: Figure 1. LAB MEDIA: Figure 1. Video editor: Highlight the “W” lane under “Second IMAC” and point to the band labeled “SC16 (10 kDa)”
5.5.2. LAB MEDIA: Figure 1. Video editor: Highlight the “E” lane under “Second IMAC” and point to the separate lower band labeled “H-GB1 (8 kDa)”

5.6. SC16 samples showed increasing fluorescence intensity over time under agitation across all tested pH conditions [1].

5.6.1. LAB MEDIA: Figure 2. Video editor: Highlight the black SC16 curves in all four panels labeled pH 5.5, pH 6.5, pH 7.5, and pH 8.5 as they rise over time

5.7. Suboptimal kinetic self-assembly data obtained using linear shaking showed little change in fluorescence intensity over time for SC16 samples [1].

5.7.1. LAB MEDIA: Figure 3. Video editor: Highlight the black SC16 line across the graph showing it stays nearly flat from start to end

5.8. The ThT fluorescence intensity increased 11-fold after 2 hours of rotation in SC16 samples compared to non-rotated protein-containing controls [1].

LAB MEDIA: Table 1. Video editor: Highlight the SC16 row showing the value after 2 hours of rotation and then highlight the SC16 row showing the value without rotation
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