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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: 21
Number of Shots:  56 (3 SC) 

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. Mycobacterium Culture for RNA Isolation
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, inoculate 1 percent glycerol stock of Mycobacterium smegmatis or Mycobacterium tuberculosis in 10 milliliters of Middlebrook 7H9 (Seven-H-nine) medium supplemented with 0.2 percent glycerol, 0.05 percent Tween 80, and 10 percent albumin-dextrose-catalase [1]. Incubate at 37 degrees Celsius with shaking at 150 revolutions per minute until the optical density reaches 1 to 1.5 to obtain the primary culture [2].
2.1.1. WIDE: Talent inoculating the glycerol stock of Msmeg or Mtb into the medium. Videographer: Please obtain CU shot as well for this shot.
2.1.2. Talent placing the inoculated culture on shaker incubator for incubation.
2.2. Add 1 percent primary culture to 10 milliliters of 7H9 medium [1] and incubate until the culture reaches mid-log phase, with an optical density at 600 nanometers of 0.6 to 0.7 to grow the secondary culture [2].
2.2.1. Talent adding the primary culture into 7H9 medium.
2.2.2. Talent checking the OD value.
2.3. Split the culture into 3-milliliter aliquots [1] and centrifuge at 2000 g for 5 minutes at 23 to 25 degrees Celsius [2]. Store the pellets at minus 80 degrees Celsius until ribonucleic acid, or RNA (R-N-A) extraction [3].
2.3.1. Talent aliquoting the culture into 3-milliliter portions.
2.3.2. Talent placing the aliquots in the centrifuge.
2.3.3. Talent storing the pellets at minus 80 degrees Celsius.

3. RNA Extraction Using Hot Phenol Method
Demonstrator: Click here to enter name of demonstrator(s) 
3.1. For Hot-Phenol method, add 200 microliters of [1] TES (T-E-S) buffer to the cell pellet [2]. Resuspend the pellet by vortexing [3].
3.1.1. Talent adding TES buffer to the cell pellet.
3.1.2. TEXT ON A PLAIN BACKGROUND 
TES Buffer: 
100 mM Tris-HCl, pH 8.0
5 mM EDTA, pH 8.0
0.1 M NaCl
0.5% SDS
1% β-mercaptoethanol 
(Authors: Could you please specify the volume of individual reagents used in the TES buffer?)
3.1.3. Talent placing the sample on the vortex to resuspend the pellet.
3.2. Add approximately 0.1 grams of 0.1-millimeter silica beads to the sample [1]. Use a handheld tissue grinder to homogenize the pellet on ice for 10 to 15 seconds, until completely thawed [2]. After homogenizing for 2 more cycles, snap-freeze the sample in liquid nitrogen after each round [3].
3.2.1. Talent adding silica beads to the sample.
3.2.2. Talent grinding the sample on ice.
3.2.3. Talent snap-freezing the sample in liquid nitrogen.
3.3. Alternatively, use a high-speed tabletop bead ruptor at a speed setting of 5 meters per second for 1 minute at room temperature for 3 cycles [1]. Place the sample on ice after each cycle to prevent heating [2].
3.3.1. Talent placing the sample in the high-speed tabletop bead ruptor.
3.3.2. Talent placing the sample on ice after the cycle.
3.4. Add an additional 200 microliters of TES buffer pre-warmed to 65 degrees Celsius to each sample to bring the volume to 400 microliters [1]. Next, mix 200 microliters of chloroform with 200 microliters of acidic phenol equilibrated with 100 millimolar citrate buffer at pH 4.5 [2]. Add the equal ratio mixture of acidic phenol and chloroform to the sample [3].
3.4.1. Talent adding pre-warmed TES buffer to each sample.
3.4.2. Talent mixing the chloroform and acid phenol reagents in 1:1 ratio.
3.4.3. Talent adding the acidic phenol and chloroform mixture to the sample.
3.5. Place the sample on a heat block at 65 degrees Celsius with shaking at 900 revolutions per minute for 30 minutes [1] Then, centrifuge at 12,000 g for 15 minutes at room temperature [2]. Confirm phase separation, with a clear upper aqueous phase containing RNA, a distinct deoxyribonucleic acid, or DNA (D-N-A) interphase, and a lower organic phase containing proteins and lipids [3].
3.5.1. Talent placing the sample on the heat block.
3.5.2. Talent placing the sample in the centrifuge.
3.5.3. Close shot of the separated phases in the sample.
3.6. Carefully transfer the upper aqueous phase into a new 1.5-milliliter microcentrifuge tube [1]. Add an equal volume of acidic phenol- chloroform [2]. Centrifuge at 12,000 g for 15 minutes at room temperature and ensure proper phase separation [3].
3.6.1. Talent transferring the aqueous phase into a new 1.5-milliliter microcentrifuge tube.
3.6.2. Talent adding acidic phenol: chloroform.
3.6.3. Talent placing the tube in the centrifuge and then checking phase separation.
3.7. After transferring the upper aqueous layer into a fresh 1.5-milliliter microcentrifuge tube, add 30 microliters of 3 molar sodium acetate buffer at pH 5.3 and 240 microliters of chilled isopropanol [1]. Incubate at minus 80 degrees Celsius for 30 minutes to 1 hour [2].
3.7.1. Talent adding sodium acetate buffer and chilled isopropanol to the 1.5 mL tube.
3.7.2. Talent placing the tube at minus 80 degrees Celsius.
3.8. Centrifuge the sample at 12,000 g for 1 hour at room temperature [1]. After verifying pellet formation, carefully remove the supernatant without disturbing the pellet [2].
3.8.1. Talent placing the sample in the centrifuge.
3.8.2. Talent carefully removing the supernatant.
3.9. Resuspend the pellet in 1 milliliter of 75 percent ethanol [1]. Centrifuge the sample at 12,000 g for 1 minute at room temperature for washing [2]. After two washes, air-dry the pellet [3] and resuspend it in 50 microliters of nuclease-free water [3].
3.9.1. Talent adding 75 percent ethanol to the pellet.
3.9.2. Talent placing the sample in the centrifuge.
3.9.3. Talent placing the tube with pellet aside for air-drying.
3.9.4. Talent adding nuclease-free water to the pellet.

4. RNA Extraction By TRIzol and Commercial Kit Methods
Demonstrator: Click here to enter name of demonstrator(s) 
4.1. For TRIzol extraction method, add 200 microliters of TRIzol reagent to the mycobacterial cell pellet [1]. After cell lysis by silica beads or bead ruptor methods, add 200 microliters of TRIzol and 200 microliters of chloroform [2]. Vortex for 1 minute [3] and centrifuge the sample at 13,400 g for 15 minutes at 4 degrees Celsius [4]. Ensure proper phase separation after centrifugation [5].
4.1.1. Talent adding TRIzol reagent to the cell pellet.
4.1.2. Talent adding TRIzol reagent and chloroform to the sample.
4.1.3. Talent vortexing the sample for mixing.
4.1.4. Talent placing the sample in the centrifuge.
4.1.5. Close shot of the separated phases in the tube.
4.2. After transferring the upper aqueous phase into a new 1.5-milliliter microcentrifuge tube, add 500 microliters of isopropanol to precipitate the RNA [1]. Incubate at minus 80 degrees Celsius for 30 minutes to 1 hour [2].
4.2.1. Talent adding isopropanol to the aqueous phase.
4.2.2. Talent placing the sample at minus 80 degrees Celsius.
4.3. Centrifuge the sample at 15,000 g for 20 minutes at 4 degrees Celsius to pellet the RNA [1]. Carefully remove the supernatant without disturbing the pellet [2].
4.3.1. Talent placing the sample in the centrifuge.
4.3.2. Talent carefully removing the supernatant.
4.4. Resuspend the pellet with 1 milliliter of 75 percent ethanol [1]. Centrifuge the sample at 13,400 g for 1 minute at 4 degrees Celsius [2]. Following 2 washes and 30-minute air-drying of the pellet at room temperature, resuspend it in 50 microliters of nuclease-free water [3].
4.4.1. Talent adding 75 percent ethanol to the pellet.
4.4.2. Talent placing the sample in the centrifuge.
4.4.3. Talent adding nuclease-free water to the dry pellet.
4.5. For RNA extraction using a commercial kit, reconstitute the cell pellet in 200 microliters of resuspension buffer provided in the kit [1]. After cell lysis, perform the subsequent steps as per the manufacturer’s instructions [2].
4.5.1. Talent adding resuspension buffer to the cell pellet.
4.5.2. Representative shot of talent preparing the sample for the subsequent experiment using commercial kit.

5. RNA Quantification, qRT-PCR and Statistical Analysis
Demonstrator: Click here to enter name of demonstrator(s)
5.1. Before RNA quantification, add 1 µL of 10 units DNase I (D-N-ace-one) to each RNA sample to remove genomic DNA contamination. [1]. Add 5 microliters of 1X RDD (R-D-D) buffer [2] and incubate at room temperature for 30 minutes [3].
5.1.1. Talent adding DNase I to the ribonucleic acid sample.
5.1.2. Talent adding RDD buffer to the sample.
5.1.3. Talent placing the sample aside for room-temperature incubation.
5.2. Use the Nanodrop instrument for spectrophotometric quantification of RNA samples [1]. Assess RNA absorbance and accept the sample if it meets the RNA purity criteria [2].
5.2.1. Talent placing the RNA samples on the Nanodrop.
5.2.2. SCREEN: Show the ideal A260/A280 and A260/A230 values and the evaluated RNA samples falling in that range.
5.3. Prepare complementary deoxyribonucleic acid, or cDNA (C-D-N-A) from 1 microgram of RNA sample and the cDNA Reverse Transcription kit [1]. Run the reaction in a thermal cycler according to the manufacturer’s instructions [2]. Perform quantitative real-time polymerase chain reaction, or qRT-PCR (Q-R-T-P-C-R) according to the manufacturer’s instructions using 50 nanograms of cDNA and specific forward and reverse primers [3].
5.3.1. Representative shot of talent preparing the cDNA reaction mixture.
5.3.2. Talent placing the reaction in the thermal cycler.
5.3.3. Representative shot of talent performing the qRT-PCR
5.4. Use GraphPad Prism to perform Student’s t-test [1] with all biological replicates and evaluate statistical significance from at least 3 biological replicates [2]. 
5.4.1. SCREEN: Show GraphPad Prism with the biological replicate data and perform Student’s t-test.
5.4.2. SCREEN: Show the final graph with standard error bars from at least 3 biological replicates.


5.4.3. 

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: 199.
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results 

6.1. Distinct, sharp bands corresponding to 23S (23-S) and 16S (16-S) ribosomal RNA, or rRNA (R-R-N-A), were observed for all extraction methods, indicating successful isolation of total RNA [1]. The Hot Phenol and TRIzol methods showed 3 clear bands corresponding to 23S, 16S, and 5S (5-S) rRNA, indicating intact, high-quality RNA [2]. The column-based kit method showed only the 23S and 16S rRNA bands, with the 5S band absent or below detection [3]. (Authors: Could you please annotate the bands 23S, 16S and 5S in the corresponding figures?)
6.1.1. LAB MEDIA: Figure 2A. Video editor: Highlight the dark horizontal bands visible in all 3 sample groups labeled “Hot Phenol”, “TRIzol”, and “RNeasy”
6.1.2. LAB MEDIA: Figure 2A. Video editor: Zoom in on the 3 visible horizontal bands in the lanes labeled “Hot Phenol” and “TRIzol”
6.1.3. LAB MEDIA: Figure 2A. Video editor: Highlight the 2 visible bands in the “RNeasy” lanes and show the absence of the lower faint band seen in the other methods

6.2. The Hot Phenol method yielded 1.5 to 2-fold more RNA than TRIzol and RNeasy [1]. Average RNA yields were approximately 60 microgram for Hot Phenol [2], approximately 45 microgram for TRIzol [3], and approximately 30 microgram for RNeasy [4].
6.2.1. LAB MEDIA: Figure 2C. Video editor: Highlight the taller bar labeled “Hot Phenol” compared with the shorter “TRIzol” and “RNeasy” bars
6.2.2. LAB MEDIA: Figure 2C. Video editor: Highlight the bar labeled “Hot Phenol” near 60 on the vertical axis
6.2.3. LAB MEDIA: Figure 2C. Video editor: Highlight the bar labeled “TRIzol” near 45 on the vertical axis
6.2.4. LAB MEDIA: Figure 2C. Video editor: Highlight the bar labeled “RNeasy” near 30 on the vertical axis
6.3. All extraction methods resulted in good RNA purity with acceptable A260/A280 (A-two-sixty over A-two-eighty) ratios around 2.0 [1] RNA integrity values were comparable across methods ranging from 7.5 to 10 [2]. 
6.3.1. LAB MEDIA: Figure 2D. Video editor: Highlight the bars for “Hot Phenol”, “TRIzol”, and “RNeasy”, which are all close to 2.0
6.3.2. LAB MEDIA: Figure 2E. Video editor: Highlight the bars for “Hot Phenol”, “TRIzol”, and “RNeasy”, which are all at similar heights
6.4. RNA extracted using Hot Phenol [1] and TRIzol gave comparable cycle threshold values of approximately 22 to 25 for mysA (MISS-ay), sigE (SIG-ee), and sigH (SIG-aitch) genes [2]. The kit method showed slightly higher cycle threshold values of approximately 27 to 30, indicating lower levels of detectable transcript [3]. Quantitative polymerase chain reaction analysis using M.tuberculosis genes yielded acceptable cycle threshold values of approximately 20 to 25, confirming suitability for downstream gene expression studies [4].
6.4.1. LAB MEDIA: Figure 2I. Video editor: Highlight the “Hot Phenol” and “TRIzol” bars for mysA, sigE, and sigH that appear at similar heights
6.4.2. LAB MEDIA: Figure 2I. Video editor: Zoom in on the bars between approximately 22 and 25 on the vertical axis 
6.4.3. LAB MEDIA: Figure 2I. Video editor: Highlight the taller “RNeasy” bars for mysA, sigE, and sigH compared with the other methods 
6.4.4. LAB MEDIA: Figure 3E. Video editor: Highlight the bars labeled “sigA”, “16sRNA”, and “hsp70” between approximately 20 and 25 on the vertical axis
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