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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 (through a camera port or one of the oculars). Please list the make and model of your microscope.
Enter make and model of microscope.

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: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☐ 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements. JoVE can provide support for this option.

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

☐ 	Author interview statement opt out. Statements removed completely.

4. 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.
 


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

Current Protocol Length

Number of Steps:  14
Number of Shots:  30

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.

OPTIONAL: Why is visual demonstration of this method critical?
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 30 or fewer words.

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.

1.7. 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.  
1.7.1. INTERVIEW: Author saying the above. 
1.7.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

1.8. 

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. Generation of Plasmid pSD1 and Chemical Transformation of E. coli Dh5α
2.1. To begin, generate plasmid pSD1 by performing a ligation following the pGEMT-easy system 1 manufacturer instructions [1]. Incubate the reaction overnight at 4 degrees Celsius [2].
2.1.1. Talent adding ligation reagents to a tube.
2.1.2. Talent putting the tube in the refrigerator.
2.2. [bookmark: _Ref45706900]On the next day, transform chemically competent E. coli Dh5α (pronounce ‘D-H-5-alpha’) with pSD1 [1]. Incubating 50 microliters of the cells with 3 microliters of pSD1 ligation reaction for 15 minutes on ice [2], then expose the cells to thermic shock [3-TXT] and place the cells on ice for 2 minutes [4].
2.2.1. Talent combining the plasmid with the cells. 
2.2.2. Talent putting the reaction on ice. 
2.2.3. Talent heat shocking the cells. TEXT: 42 °C, 30 seconds
2.2.4. Talent transferring the cells to ice.
2.3. Remove the cells from ice and add 350 microliters of S.O.C media [1], then incubate the culture for 2 hours at 37 degrees Celsius and 120 rpm [2].
2.3.1. Talent adding SOC to the cells. 
2.3.2. Talent putting the cells in the incubator and closing the door.
2.4. Plate the transformation on Luria Bertani Agar supplemented with 0.4 millimolar IPTG, 0.24 milligrams per milliliter X-Gal for blue-white selection, and 100 micrograms per milliliter ampicillin to ensure all colonies growing on the plate have the plasmid backbone [1].
2.4.1. Talent plating the cells. 
2.5. Pick three white colonies, which contain pSD1, and set up overnight growths in 10 milliliters of LB supplemented with 100 micrograms per milliliter ampicillin [1]. Incubate the cultures overnight at 37 degrees Celsius with shaking [2].
2.5.1. Talent picking a white colony. 
2.5.2. Talent adding the colony to the media. 
2.5.3. Talent putting the culture tube in the incubator and closing the lid.
2.6. On the next day, centrifuge the cultures at 3,082 x g and use the pellet for plasmid extraction [1].
2.6.1. Talent taking the tube with pelleted cells out of the centrifuge.
3. Plasmid DNA Extraction, Restriction Digestion of pSD1 and Spectinomycin Gene, and Assembly of pSD2
3.1. After extracting the plasmid DNA, set up a BamHI (pronounce ‘bam-hi’) -restriction digestion for both pSD1 plasmid and the spectinomycin cassette [1]. Incubate the restriction digestion reactions and controls at 37 degrees Celsius for 3 hours [2].
3.1.1. Talent setting up the restriction reaction. Video Editor: Show table 1 as an inset or split screen here.
3.1.2. Talent putting the reaction in the incubator.
3.2. When the restriction is finished, analyze the products by electrophoresis, then excise the correct band and purify it using a commercial kit [1]. Next, run a ligation reaction using the BamHI-digested pSD1 and spectinomycin. This will generate the plasmid pSD2 [2].
3.2.1. Talent adding restriction product to the gel. 
3.2.2. Talent mixing ligation reagents.
3.3. Transform pSD2 into chemically competent E. coli Dh5α as previously described [1], then select the transformants carrying plasmid pSD2 based on their ability to grow in LBA supplemented with 100 micrograms per milliliter of spectinomycin and ampicillin and extract the plasmid DNA [2]. 
3.3.1. Talent streaking transformed cells onto a plate.
3.3.2. Colonies on a plate.

4. Transformation of S. pneumoniae Strain 519/43
4.1. Prepare an overnight culture of S. pneumoniae 519/43 in BHI and allow it to grow statically at 37 degrees Celsius and 5% carbon dioxide [1]. 
4.1.1. Talent putting the culture in the incubator and closing the door.
4.2. On the next day, dilute the cultures 1 to 50 and 1 to 100 in 10 milliliters of fresh BHI broth [1]. Incubate the cultures statically at 37 degrees Celsius until the OD at 595 nanometers is between 0.05 and 0.1 [2].
4.2.1. Talent diluting the culture. 
4.2.2. Talent putting the diluted culture in the incubator and closing the door.
4.3. Once the appropriate OD is reached, take 860 microliters of culture and transfer it into a microcentrifuge tube [1]. Add 100 microliters of 100 millimolar sodium hydroxide, 10 microliters of 20% BSA, 10 microliters of 100 millimolar calcium chloride, 2 microliters of 50 nanograms per milliliter CSP1 and 500 nanograms of pSD2 [2].
4.3.1. Talent transferring culture to a microcentrifuge tube. 
4.3.2. Talent adding reagents to the microcentrifuge tube. 
4.4. Incubate the reaction statically at 37 degrees Celsius for 3 hours [1]. Then, plate 330 microliters onto 5% blood agar plates supplemented with 100 micrograms per milliliter spectinomycin every hour over a 3-hour incubation period [2]. Then, incubate the plates overnight at 37 degrees Celsius and 5% carbon dioxide [3].
4.4.1. Talent putting the tube in the incubator. 
4.4.2. Talent plating cells. 
4.4.3. Talent putting the plates in the incubator and closing the door.
4.5. Patch spectinomycin resistant colonies onto another blood agar plate supplemented with 100 micrograms per milliliter spectinomycin and onto blood agar plates supplemented with 100 micrograms per milliliter of ampicillin, which tests for the presence of the plasmid backbone [1]. Incubate both sets of plates overnight [2].
4.5.1. Talent patching colonies onto a spectinomycin plate. 
4.5.2. Talent patching colonies onto an ampicillin plate.
4.5.3. Talent putting both plates in the incubator.




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

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
Click here to list 1 or 2 individual steps, using the step 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. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 

5. Results: Confirmation of Mutagenesis 
5.1. Correct assembly of pSD2 was confirmed by restriction digestion. pSD2 was then used to transform 519/43 wild type cells. Colonies growing on spectinomycin after an overnight incubation were considered positive transformants [1]. Authors: How do you pronounce 519/43? Five hundred and nineteen-forty three, or some other way?
5.1.1. LAB MEDIA: Figure 2 A. 
5.2. Phenotypic confirmation of the pneumolysin mutation was performed by assessing haemolytic activity for D39, 519/43 wild type, and mutant 519/43Δply [1]. This was compared to haemolysis of red blood cells by 0.5% saponin, which is considered 100% [2]. The mutant lost its ability to lyse red blood cells [3]. Authors: How do you pronounce 519/43Δply?
5.2.1. LAB MEDIA: Figure 2 B. 
5.2.2. LAB MEDIA: Figure 2 B. Video Editor: Emphasize the black saponin bar.
5.2.3. LAB MEDIA: Figure 2 B. Video Editor: Emphasize the 519/43Δply bar.
5.3. All positive colonies were further confirmed by sequencing to assess the location of the insertion. Primers with binding sites outside of the homology region were used [1].
5.3.1. LAB MEDIA: Figure 2C.




Conclusion
6. [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.
6.1. 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?
6.2. 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?
6.3. 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.

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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