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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. 

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 to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured video files to your project page as soon as possible.

3. Interview statements: Please select one.
☐ 	Interviewees self-record interview statements. 

☐ 	Interview Statements are read by JoVE’s voiceover talent. 


[bookmark: Text5]4. Proposed filming date: To help JoVE process and publish your video in a timely manner, please indicate the proposed date that your group will film here: MM/DD/YYYY
When you are ready to submit your video files, please contact our Content Engineer, Devon Halley. 

· To ensure that your video paper meets our publication requirements, the protocol is restricted to 55 shots. 

Current Protocol Length

Number of Steps:  25
Number of Shots:  57 

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help 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 30 or fewer words.

REQUIRED: What is the main advantage of this technique?
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 30 or fewer words.

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. 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 30 or fewer words.

OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?
1.4. 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 30 or fewer words.

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?
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 30 or fewer words.

Is each interview statement 30 words or fewer? ☐ Yes
Has any author been assigned more than two statements? ☐ No


Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.6. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.  
1.6.1. INTERVIEW: Author saying the above. 
1.6.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

1.7. 

Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.

2. Heat Shock Transformation of Chemically Competent E. coli Cells
2.1. To begin, add 1 to 3 microliters of the PCR products from each Bifidobacterial strain into tubes containing 40 microliters of chemically competent E. coli cells [1-TXT]. Then, add 2 microliters of the vector DNA to each tube [2], and using a pipette tip, gently stir the mixtures and transfer them to 15-milliliter centrifuge tubes [3]. 
2.1.1. WIDE: Establishing shot of talent adding PCR product into tube containing E. coli cells TEXT: Perform this step on ice
2.1.2. Talent adding vector DNA to the tube
2.1.3. Talent stirring the mixture and transferring it to a 15-mL tube.

2.2. Next, incubate the tubes containing the competent cells and DNA on ice for 30 minutes [1]. Then, heat shock the cells in a 42-degree Celsius water bath for 45 seconds [2] and immediately place the tubes back on ice [3].
2.2.1. Talent incubating the tubes on ice.
2.2.2. Talent placing the tubes in the water bath.
2.2.3. Talent placing the tubes on ice.

2.3. After 2 minutes, add 960 microliters of the Recovery Medium to the cells [1] and incubate the tubes at 250 rpm and 37 degrees Celsius in a shaking incubator [2].
2.3.1. Talent adding medium to the cells in the tubes.
2.3.2. Talent placing the tubes in the incubator.

2.4. After 1 hour, plate 100 microliters of the transformed cells on LB agar plates containing 30 micrograms per milliliter of kanamycin [1-TXT] and incubate all the plates overnight at 37 degrees Celsius [2].
2.4.1. Talent plating the cells on LB agar plates. TEXT: Use chemically competent E. coli cells as a negative control
2.4.2. Talent placing the plates in the incubator. 

3. Screening of Transformants by Colony PCR
3.1. The next day, to screen transformants by colony PCR, use a pipette tip to transfer half of a randomly selected colony to a PCR tube [1-TXT] and the other half of the colony into a 15-milliliter tube containing 5 milliliters of LB-Kanamycin liquid medium [2-TXT].
3.1.1. WIDE: Talent transferring half of the colony to a PCR tube. TEXT: Pre-chill all PCR tubes and 15 mL tubes before use
3.1.2. Talent transferring other half of the colony into a 15-mL tube. TEXT: Repeat for --- colonies 
Authors: How many colonies do you usually screen per transformation?

3.2. After vortexing, incubate the 15-milliliter tubes at 250 rpm and 37 degrees Celsius overnight in a shaking incubator [1]. 
3.2.1. Talent placing the 15-mL tubes into the incubator.

3.3. Next, put 50 microliters of PCR reaction mixture into all the PCR tubes [1-TXT], disperse the cells by gently pipetting up and down [2] and run the PCR [3-TXT]. Check the PCR products by gel electrophoresis at 100 Volts for 60 minutes using a 1% agarose gel [4]
3.3.1. Talent adding PCR reaction mixture to the PCR tubes. TEXT: See text for details on PCR reaction mixture
3.3.2. Talent mixing the cells by pipetting.
3.3.3. Talent placing the tubes in the PCR machine and closing the lid, monitor of the machine visible on the screen. TEXT: See text for details on PCR program
3.3.4. Talent loading the gel/shot of gel running.

3.4. [bookmark: _Hlk67932638]After identifying successful transformants from the gel image, prepare 15% glycerol stocks by adding 500 microliters of 60% glycerol stock in cryotubes [1] and 1.5 milliliters of the liquid culture of the successful transformants [2]. 
3.4.1. Talent adding 60% glycerol stock in the cryotubes.
3.4.2. Talent adding liquid culture of transformants to the cryotubes.

4. L-rhamnose Induction of Protein Expression 

4.1. To induce protein expression using L-rhamnose, prepare 1 liter of LB liquid medium containing 30 micrograms per microliter of kanamycin [1], then put 8 milliliters of the LB medium in 50-milliliter centrifuge tubes [2-TXT]. 
4.1.1. WIDE: Talent adding kanamycin to the LB liquid medium.
4.1.2. Talent adding 8 mL LB medium to 50 mL tubes. TEXT: 1 tube: Negative control containing only medium

4.2. Next, put 10 microliters of the bacterial stocks into the 50-milliliter centrifuge tubes [1] and vortex gently before incubating the tubes at 37 degrees Celsius overnight in the shaking incubator [2].
4.2.1. Talent adding bacterial stocks to the centrifuge tubes.
4.2.2. Talent vortexing the tubes 

4.3. The next day, inoculate 2.5 milliliters of the overnight liquid culture into a 2-liter Erlenmeyer flask containing 250 milliliters of LB liquid medium [1] and incubate at 37 degrees Celsius and 150 rpm for 4 hours [2]. 
4.3.1. Talent inoculating overnight liquid culture into a 2-L flask.
4.3.2. Talent incubating the flask.

4.4. When the cells reach an optical density between 0.5 and 0.6 [1], add 2.5 milliliters of 20% rhamnose to the LB culture and incubate at 37 degrees Celsius overnight at 250 rpm [2-TXT].
4.4.1. Talent measuring the OD on a spectrophotometer, spectrophotometer monitor visible in frame, showing an OD between 0.5-0.6.
4.4.2. Talent adding rhamnose to LB culture. TEXT: See text for rhamnose preparation and storage details

4.5. The following day, transfer the liquid culture into five 50-milliliter tubes [1], then centrifuge the samples [2], discard the supernatant, and store the pellets at -20 degrees Celsius until the purification step [3].
4.5.1. Talent transferring the culture to 50-mL tubes.
4.5.2. Talent placing the tubes in the centrifuge. TEXT: 15 min, 3724 x g at 4 °C 
4.5.3. Talent is discarding the supernatant/shot of pellet 


5. Cell Lysis of Chemically Competent E. coli Cells Containing His-tagged Enzymes 

5.1. For cell lysis, place the 50-milliliter tubes containing the cell pellets at -80 degrees Celsius for 15 minutes [1], then thaw the pellets at room temperature [2].
5.1.1. WIDE: Talent placing the tubes at -80 °C.
5.1.2. Shot of tubes incubating at room temperature.

5.2. After the pellets have thawed, resuspend them by pipetting up and down using 5 milliliters of distilled water [1], then centrifuge the pellets and discard the supernatant [2-TXT].
5.2.1. Talent dissolving the pellets by pipetting.
5.2.2. Talent placing the tubes in the centrifuge. TEXT: 15 min, 3724 x g at 4 °C 

5.3. Next, add 6.3 milliliters of lysis buffer and 63 microliters of EDTA-free halt protease inhibitor cocktail into the pellets [1-TXT]. After resuspending the pellets by pipetting up and down [2], incubate them on ice for 30 minutes with vortexing every 10 minutes [3].
5.3.1. Talent adding lysis buffer and protease inhibitor cocktail to the pellets. TEXT: See text for lysis buffer preparation details
5.3.2. Talent dissolving the content by pipetting.
5.3.3. Shot of tubes incubating on ice.

5.4. Next, place the tube in a beaker containing ice and sonicate the pellet [1-TXT].
5.4.1. Talent sonicating the pellet in the tube placed in a beaker containing ice. TEXT: 6 pulses for 10 s with 1 min cooling

5.5. After sonicating all pellets, centrifuge the samples [1-TXT] and combine all the supernatants in one tube [2]. Authors: Is this correct? Please confirm that the lysate from all pellets is combined in one tube.
5.5.1. Talent placing the tubes into the centrifuge TEXT: 45 min, 3,724 x g at 4 °C
5.5.2. Talent collecting all supernatant in one tube. 

5.6. Centrifuge the combined lysate once again [1-TXT], collect the supernatant into a new tube [2-TXT], and measure the protein concentration using a fluorometer [3].
5.6.1. Talent placing the tube with the combined supernatant into the centrifuge TEXT: 5 min, 3,724 x g at 4 °C
5.6.2. Talent transferring supernatant into a fresh tube. TEXT: Take a 100 µL sample for SDS-PAGE
5.6.3. Talent measuring the protein concentration. 


6. Purification of His-tagged Enzymes by Batch Method 

6.1. For purification of His-tagged enzymes, centrifuge 1 milliliter of Nickel-NTA (N-T-A) resin [1-TXT] and discard the supernatant [2].
6.1.1. WIDE: Talent centrifuging the resin TEXT: 2 min, 700 x g
6.1.2. Talent discarding the supernatant

6.2. Next, add 2 milliliters of the equilibration buffer into the tube and mix well until the resin is fully suspended [1]. Centrifuge the tube again and carefully discard the buffer [2].
6.2.1. Talent adding the equilibration buffer to the tube and mixing the resin. TEXT: Buffer volume = 2X resin volume
6.2.2. Talent discarding the buffer

6.3. Next, mix the protein extract and equilibration buffer in a centrifuge tube in a 1 to 1 ratio [1]. Then, add this mixture to the tube containing resin [2] and put it on a shaker at 150 rpm for 30 minutes [3]. 
6.3.1. Talent adding protein extract and equilibration buffer to the tube.
6.3.2. Talent adding the mixture to the tube containing resin.
6.3.3. Talent placing the tube on a shaker.

6.4. Centrifuge the tube [1], discarding the supernatant and wash the resin with 5 milliliters of wash buffer [2]. Centrifuge the tube again and repeat the washing step until the concentration of the supernatant decreases to the baseline [3]. Authors: What do you mean by the concentration of the supernatant decreases to the baseline? Concentration of what in the supernatant and how is it measured?
6.4.1. Talent placing the tube in the centrifuge
6.4.2. Talent washing the resin with wash buffer
6.4.3. Talent placing the tube in the centrifuge

6.5. Next, elute the bound His-tagged proteins by adding 1 milliliter of elution buffer and centrifuging the tube [1]. Collect the supernatant and repeat the elution step three more times [2-TXT]. 
6.5.1. Talent adding elution buffer to the tube
6.5.2. Talent collecting the supernatant. TEXT: Take a 100 µL sample from each elution for SDS-PAGE analysis; Measure protein concentration in each elution

6.6. After the last elution step, combine all supernatants in a 10-kilodalton cut-off tube [1] and centrifuge until the volume of the supernatant decreases to 200 microliters [2].
6.6.1. Talent combining all supernatants in a 10kDa cut-off tube.
6.6.2. Talent centrifuging the tube. 
6.6.3. 


Protocol Script Questions
Authors: Please use the step and shot numbers from the script above (not step numbers from the manuscript) when answering the questions below. Do not include steps that will be screen-captured and do not list entire sections.

1) Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps (steps are indicated with the 2-digit numbers, like 2.1, 2.2, etc.). 

[bookmark: Text1]Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

2) If a dissection or stereo microscope is required for your protocol, please list all shots that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).

[bookmark: Text3][bookmark: Text2]Click here to list microscope shots, using the shot numbers from the protocol section of the video script.     



Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 122. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 
7. Results: Recombinant Production of Glycosyl Hydrolase Member Enzymes from Different Bifidobacterial Strains
7.1. PCR amplification of the targeted genes by three different vector primer sets [1], N-His (N-His) [2], C-His (C-His) [3] and N-His SUMO (N-His-sumo) [4], was visualized by DNA gel electrophoresis to control the concentration and the purity of the inserts [5]. 
7.1.1. LAB MEDIA: Figure 1. 
7.1.2. LAB MEDIA: Figure 1. Video Editor: Please emphasize Figure 1A
7.1.3. LAB MEDIA: Figure 1. Video Editor: Please emphasize Figure 1B
7.1.4. LAB MEDIA: Figure 1. Video Editor: Please emphasize Figure 1C
7.1.5. LAB MEDIA: Figure 1. 

7.2. The gel images showed that each amplification was successfully completed as there was only one clear band for each insert [1].
7.2.1. LAB MEDIA: Figure 1. 

7.3. After transformation of the His-tagged PCR products and vectors into chemically competent E. coli cells, successful transformants were confirmed using colony PCR [1]. The gel image obtained after colony PCR showed that almost all colonies were positive for the target genes [2].
7.3.1. LAB MEDIA: Figure 2.
7.3.2. LAB MEDIA: Figure 2. Video Editor: Please emphasize the bands present in all lanes (1-18)

7.4. SDS-PAGE analysis showed [1] that the N-His [2], C-His [3], and N-His-SUMO tagged enzymes [4] were successfully purified with a high yield using the batch purification method [5].
7.4.1. LAB MEDIA: Figure 3.
7.4.2. LAB MEDIA: Figure 3. Video Editor: Please emphasize the top row (N1-N5)
7.4.3. LAB MEDIA: Figure 3. Video Editor: Please emphasize the middle row (C1-C5)
7.4.4. LAB MEDIA: Figure 3. Video Editor: Please emphasize the bottom row (S1-S5)
7.4.5. LAB MEDIA: Figure 3.

7.4.6. 

Conclusion
8. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver each statement. 
What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
1.1. Enter author name: (Enter step numbers referred to.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
1.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
1.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

Is each interview statement 30 words or fewer? ☐ Yes
Thank you for addressing our questions. We will incorporate your answers and suggestions, and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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