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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.

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:  25
Number of Shots:  52

Introduction
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.
· Answer the 1st REQUIRED question and at least 2 other questions (1.2 – 1.10) below. Up to 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· 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: What is the scope of your research? What questions are you trying 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 30 or fewer words.

What are the most recent developments in your field of research?
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.
What technologies are currently used to advance research in your field?
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 30 or fewer words.
What are the current experimental challenges?
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 30 or fewer words.

What significant findings have you established in your field?
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.

What research gap are you addressing with your protocol?
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.

What advantage does your protocol offer compared to other techniques?
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 30 or fewer words.
How will your findings advance research in your field?
1.8. 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.
What new scientific questions have your results paved the way for?
1.9. 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.
What research questions will your laboratory focus on in the future?
1.10. 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.


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

Testimonial Questions (OPTIONAL): 

Videographer: Please ensure that all testimonial shots are captured in a wide-angle format, while also maintaining sufficient headspace, given that the final videos will be rendered in a 1:1 aspect ratio.

Answers to these questions will not appear in the video but may be featured in our journal's promotional materials.
· Enter the full name of the author who will deliver the statement. Add your title (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) as this will included in the promotional materials.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Answers will be mildly edited for clarity.
· Limit the length of each statement to 50 words or fewer.


How do you think publishing with JoVE will enhance the visibility and impact of your research?
1.11. Enter author name, Enter author title: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.
Can you share a specific success story or benefit you’ve experienced—or expect to experience—after using or publishing with JoVE? (This could include increased collaborations, citations, funding opportunities, streamlined lab procedures, reduced training time, cost savings in the lab, or improved lab productivity.)
1.12. Enter author name, Enter author title: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.


Ethics Title Card

This research has been approved by the Biosafety Committee at the University of California San Francisco (UCSF)



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.) 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. 

2. Preparation of Samples for Mycobacterial DNA Extraction
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, combine sodium chloride, Tris-HCl, Triton X-100, and EDTA to make Triton buffer [1-TXT]. Add ultrapure water to reach a final volume of 100 milliliters [2]. Filter sterilize the buffer before use [3].
2.1.1. WIDE: Talent measuring and combining reagents into a beaker. TXT: 2 mL of 5 M NaCl, 1 mL of 1 M Tris-HCl (pH 8), 1 mL of Triton X-100, and 0.2 mL of 0.5 M
2.1.2. Talent pouring ultrapure water to reach the 100 milliliters mark.
2.1.3. Talent filter sterilizing the buffer.

2.2. Next, prepare 100 milliliters of Low EDTA Tris-EDTA buffer by combining 1 milliliter of 1 molar Tris-HCl at pH 8 and 0.02 milliliters of 0.5 molar EDTA [1]. Add ultrapure water to reach a final volume of 100 milliliters [2].
2.2.1. Talent pipetting Tris-HCl and EDTA into a flask.
2.2.2. Talent adding ultrapure water to complete the volume.

2.3. To prepare the lysis tubes, use a scalpel blade to carefully cut the bottom off a 1.5-milliliter screw cap tube just below the inflection point [1].
2.3.1. Talent holding a tube and slicing the bottom with a scalpel.

2.4. Cut the tip off a P1000 (P-One-Thousand) pipette tip and make a V-shaped wedge near the end [1]. Wedge the cut bottom of the screw cap tube into the V-shaped pipette tip to form a scoop [2].
2.4.1. Talent trimming a pipette tip and making a V-wedge with scissors.
2.4.2. Talent inserting the tube bottom into the V-wedge to create a scoop.

2.5. Fill a sterile container with 0.1-millimeter Zirconia-Silicate Beads [1]. Using the prepared scoop, transfer approximately 200 milligrams of beads into 1.5-milliliter screw cap tubes [2].
2.5.1. Talent pouring beads into a sterile container.
2.5.2. Talent scooping and dispensing beads into labeled screw cap tubes.

2.6. For the preparation of the bacterial cell culture, transfer 5 milliliters of Mycobacterium tuberculosis culture into a 15-milliliter conical centrifuge tube [1]. Centrifuge it at maximum speed for 10 minutes [2].
2.6.1. Shot of Mycobacterium tuberculosis culture being pipetted into a 15-milliliter conical centrifuge tube
2.6.2. Talent placing the culture tube into the centrifuge.

2.7. Now use a 10-milliliter serological pipette to carefully remove all but 500 microliters of the supernatant without disturbing the pellet [1]. Use a P1000 pipette to remove the remaining supernatant [2].
2.7.1. Talent removing the upper layer of liquid with a serological pipette.
2.7.2. Talent removing remaining liquid carefully with a micropipette.

2.8. Resuspend the pellet in 350 microliters of custom Triton buffer [1] then mix well by pipetting up and down [2-TXT]. 
2.8.1. Talent adding 350 µL of custom Triton buffer to the tube. 
2.8.2. Talent mixing the buffer with the pellet using a pipette. TXT: If required, inactivate the sample

2.9. To prepare the sputum, transfer 1 to 5 milliliters of sputum sample into a sterile 50-milliliter centrifuge tube [1].
2.9.1. Talent transferring sputum into labeled sterile tube.

3. Liquefaction of Sample for Extraction of Mycobacterial DNA 
Demonstrator: Click here to enter name of demonstrator(s) 
3.1. To perform dithiothreitol liquefaction, add four volumes of 100 millimolar dithiothreitol to the sputum sample [1]. Then vortex thoroughly for 30 seconds [2]. After incubating the sample at room temperature for 7 minutes, vortex again for 30 seconds [3-TXT].
3.1.1. Talent pipetting dithiothreitol into sputum sample.
3.1.2. Talent vortexing the tube vigorously.
3.1.3. Talent vortexing again after incubation. TXT: Repeat DTT liquefaction 1 more time; For viscous samples perform upto 5 incubation - vortex cycles

3.2. Centrifuge the sample at maximum speed for 10 minutes [1]. Then use a 10-milliliter serological pipette to discard all but 500 microliters of the supernatant [2]. Remove the rest of the supernatant with a P1000 pipette without disturbing the pellet [3].
3.2.1. Talent placing sample tube into centrifuge.
3.2.2. Talent discarding upper liquid layer using a serological pipette.
3.2.3. Talent using micropipette to remove remaining liquid.

3.3. Resuspend the pellet in 350 microliters of custom Triton buffer [1].
3.3.1. Talent mixing pellet with buffer using pipette.

3.4. To perform the NALC-sodium hydroxide liquefaction, first prepare the NALC- sodium hydroxide solution according to manufacturer’s instructions [1]. Add four volumes of NALC- sodium hydroxide to the sputum sample [2].
3.4.1. Talent preparing and pipetting NALC-NaOH solution into sample.
3.4.2. Talent mixing NALC-NaOH with sputum.

3.5. Vortex the mixture for 30 seconds [1]. Then incubate the tube for 7 minutes at room temperature [2-TXT]. 
3.5.1. Talent vortexing the tube. 
3.5.2. Shot of tube being placed on a bench. TXT: Repeat the cycle once or up to five times for viscous samples

3.6. Now add PBS up to the 50-milliliter mark [1]. Vortex the contents of the tube to mix well [2]. Then centrifuge the tube at maximum speed for 10 minutes [3].
3.6.1. Talent filling tube to mark with buffer upto 50 mL mark. 
3.6.2. Shot of the tube being vortexed.
3.6.3. Talent placing sample in centrifuge and setting the parameters. 

3.7. After centrifugation, with a 50-milliliter serological pipette, discard the supernatant as demonstrated earlier [1]. Then resuspend pellet in 350 microliters of custom Triton buffer [2-TXT]. 
3.7.1. Talent using micropipette for final removal.
3.7.2. Talent pipetting buffer to resuspend pellet. TXT: Inactivate sample if needed

4. Mycobacterial DNA Extraction and qPCR Enumeration
Demonstrator: Click here to enter name of demonstrator(s)
4.1. First, transfer 350 microliters of inactivated sample into a labeled 1.5-milliliter screw cap tube containing 250 microliters of 0.1 millimeter Zirconia-Silicate Beads [1]. Bead beat the lysate at 6.5 meters per second for 45 seconds with 2 minutes rest between cycles [2-TXT]. 
4.1.1. Talent pipetting sample into bead-containing tube.
4.1.2. Talent operating bead beater for sample disruption. TXT: Repeat for a total of three cycles

4.2. Centrifuge the sample at maximum speed for 2 minutes [1]. Then transfer 150 microliters of the supernatant to a new labeled tube [2-TXT]. 
4.2.1. Talent placing the tube in a centrifuge and setting the parameters. 
4.2.2. Shot of 150 µL of supernatant being pipetted into a new tube. TXT: Avoid transferring any beads or debris

4.3. Next, vortex cleanup magnetic beads that have been equilibrated at room temperature for 30 minutes, to resuspend them [1]. Transfer 180 microliters of magnetic beads to the DNA sample [2]. Pipette up and down 10 times to mix [3]. 
4.3.1. Talent vortexing magnetic beads after equilibration.
4.3.2. Talent pipetting beads into sample.
4.3.3. Shot of the suspension being pipetted up and down. 

4.4. After a 2-minute incubation at room temperature, place the tube on a magnetic rack and wait 2 minutes for the solution to clear [1]. Then use a 200-microliter pipette to discard the supernatant [2].
4.4.1. Talent placing sample tube onto magnetic rack.
4.4.2. Talent carefully discarding clear supernatant.

4.5. With the tube still on the magnetic rack, add 500 microliters of 70% ethanol along the opposite wall and wait for 30 seconds [1-TXT]. At the end of the last wash, remove residual ethanol with a 10-microliter pipette and air dry for 2 minutes [2].
4.5.1. Talent adding ethanol to the sample tube gently. TXT: Repeat ethanol washes for a total of 2 washes
4.5.2. Talent performing the second ethanol wash.
4.5.3. Talent removing ethanol and letting beads dry.

4.6. As soon as beads turn opaque, remove the tube from the magnetic rack [1].  Resuspend in 20 microliters of Low EDTA Tris buffer [2-TXT]. Mix by pipetting or vortexing to ensure all the beads are in solution  before a 5-minute incubation at room temperature [3]. 
4.6.1. Shot of tube being removed from the magnetic rack. 
4.6.2. Talent adding 20 µL buffer to resuspend magnetic beads. TXT: Do not allow beads to dry or crack
4.6.3. Talent mixing and setting aside tube for incubation.

4.7. Next, place the tube on a magnetic rack for 2 minutes until clear [1]. Then transfer less than 20 microliters of the eluted DNA to a new labeled tube to avoid bead carryover [2].
4.7.1. Shot of the tube on the magnetic rack with clearing solution. 
4.7.2. Talent transferring clear DNA solution to a fresh tube.

4.8. To quantify mycobacterial DNA using a quantitative PCR targeting 99 nucleotides of the mycobacterial atpE (A-T-P-E), assemble a 10-microliter qPCR mixture reaction on ice [1].
4.8.1. Talent pipetting reagents into qPCR tubes on ice.
AND
TEXT ON PLAIN BACKGROUND:

Reaction Mixture
Universal Probe Master Mix (2x): 5 µL 
Forward Primer (5'-AATTCCTGGTGTAGCGGTGG-3', 10 µM): 0.4 µL 
Reverse Primer (5'-GTTTACGGCGTGGACTACCA-3', 10 µM) 0.4 µL 
TaqMan probe (5'-VIC-AGGAGGAACACCGGTGGCGA-MGB-3', 10 µM): 0.2 µL DNA Template: 2 µL 
Nuclease-Free Water : 2 µL
Video Editor: Please play both shots side by side

4.9. Run the thermal cycler with 95 degrees Celsius for 60 seconds, followed by 35 cycles of 95 degrees Celsius for 10 seconds and 60 degrees Celsius for 30 seconds with ramp rate of 2.11 degrees Celsius per second [1]. Run all samples, standards, and controls in triplicate [2-TXT].
4.9.1. Talent setting the cycle conditions on the thermal cycler.
Videographer: Please capture the instrument screen for this step
4.9.2. Talent placing triplicate samples in the thermal cycler. TXT: Generate standard curves using serial DNA dilutions and analyze using software

4.9.3. 

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: 39.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. Pure Mycobacterium tuberculosis cultures yielded the highest DNA concentrations among all tested conditions [1].
5.1.1. LAB MEDIA: Figure 2. Video editor: Highlight the orange box plot labeled “Culture”

5.2. Spiked sputum samples showed progressively lower DNA yields and increased variation with decreasing bacterial input [1], especially in the 10,000 bacteria group [2].
5.2.1. LAB MEDIA: Figure 2. Video editor: Highlight the green box plot labeled “Sputum spiked with 50,000 bacteria” and the blue box plot labeled “Sputum spiked with 10,000 bacteria” 
5.2.2. LAB MEDIA: Figure 2. Video editor: Please highlight the blue box plot labeled “Sputum spiked with 10,000 bacteria” 
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