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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?  No  

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No 

3. Filming location: Will the filming need to take place in multiple locations?   No

Current Protocol Length
Number of Steps:  19
Number of Shots:  31 

Introduction
Videographer: Obtain headshots for all authors available at the filming location. 
Authors: All the statements have been slightly modified according to the journal guidelines for better clarity and to limit the length to 35 words.

We can have only upto 5 interview statements in the video. Hence other questions have been deleted.


REQUIRED: What is the scope of your research? What questions are you trying to answer? 

1.1. Venkatesan Padmanaban: My research develops a rapid, low‑cost REMA and checkerboard protocol to determine MICs and evaluate drug interactions in Mycobacterium tuberculosis, aiming to reduce bacterial load faster, prevent resistance, and tailor treatment regimens for Drug resistant TB cases.
1.1.1. [bookmark: _Hlk194676695]INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.3.1

What technologies are currently used to advance research in your field?
1.2. Venkatesan Padmanaban: In our TB research lab, we utilize advanced molecular technologies CRISPR–Cas assays, targeted NGS/WGS , and portable PCR platforms such as GeneXpert and Truenat to drive rapid, culture‑free detection and comprehensive phenotypic drug-resistance profiling.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.5.1


What research gap are you addressing with your protocol?
1.3. Venkatesan Padmanaban: Our protocol fills the gap by delivering rapid, low-cost, and accurate MIC and drug-interaction data for DR‑TB using REMA and checkerboard assays. It overcomes time delays, high costs, and limited drug-combination insights in current DST methods.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.2.1


What significant findings have you established in your field?
1.4. Uma Devi Ranganathan :
Using REMA MIC and checkerboard assays, we determined MIC ranges for bedaquiline and delamanid in both drug-sensitive and resistant tuberculosis strains. Checkerboard-derived FIC values showed strong synergy between the two in INH- and RIF-monoresistant and XDR isolates. 
1.4.1. 	INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll:4.3.1 


How will your findings advance research in your field?
1.5.  Uma Devi Ranganathan : Bedaquiline is now central to MDR-TB regimens, yet rising genotypic resistance especially from Rv0678 or atpE mutations demands precise in vitro screening. Our REMA/checkerboard protocol robustly measures phenotypic resistance by tracking Bedaquiline MIC shifts, even for low-level resistance in clinical isolates. 
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 5.1.2

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



Protocol  
2. Preparation of the REMA plate

Demonstrator: Venkatesan Padmanaban 


2.1. To begin, use a multichannel pipette to add 100 microliters of 7H9-S broth to columns 2 through 11 and rows B through G of a 96-well plate [1]. Ensure the liquid is distributed evenly across all the wells [2].
2.1.1. WIDE: Talent using a multichannel pipette to dispense broth across the designated wells.
2.1.2. Close-up of even distribution of the liquid across wells B to G in columns 2 to 11.

2.2. Add 100 microliters of the working drug solutions of isoniazid, moxifloxacin, delamanid, and bedaquiline to their respective wells [1].
2.2.1. Talent pipetting INH solution into wells B2 and B6.

2.3. Using a multichannel pipette, perform two-fold serial dilutions from rows B to G in columns 2 through 9 [1]. After mixing the contents in row G, discard the final 100 microliters from each well [2].
2.3.1. Talent pipetting to perform serial dilutions down each column.
2.3.2. Talent discarding the final volume from each well in row G after mixing.

2.4. Now, add 100 microliters of 7H9-S broth to wells B10 and C10 to serve as growth control wells [1].
2.4.1. Talent pipetting broth into growth control wells B10 and C10.

2.5. Add 200 microliters of 7H9-S broth to wells B11 and C11 to serve as negative and sterility controls [1].
2.5.1. Talent dispensing broth into control wells B11 and C11.

2.6. Then, add 200 microliters of sterile distilled water to all outer wells to prevent evaporation during incubation [1].
2.6.1. Talent pipetting sterile distilled water into each outer well of the plate.

2.7. Inoculate each well with 100 microliters of the 1 to 10 diluted culture suspension, excluding the negative control well [1].
2.7.1. Talent adding the diluted culture suspension into each well, avoiding the negative control.

2.8. Seal the plates in plastic bags to maintain sterility [1] and incubate them at 37 degrees Celsius for 7 days [2].
2.8.1. Talent placing the plate into a plastic bag and sealing it securely.
2.8.2. Talent placing the sealed plate into an incubator set to 37 degrees Celsius.



3. REMA Checkerboard Titration Assay

3.1. Dilute the first drug, bedaquiline, vertically across rows B through H [1], and dilute the second drug, delamanid horizontally across columns 2 through 8 to generate combinations of the two drugs [2].
3.1.1. WIDE: Talent working with a microtiter plate, preparing to perform vertical and horizontal dilutions.
3.1.2. Close-up of the pipette dispensing BDQ vertically and DEL horizontally.

3.2. Add 100 microliters of the working Bedaquiline solution to wells B2 and B8 using a pipette [1].
3.2.1. Talent pipetting BDQ solution into wells B2 and B8.

3.3. Using a multichannel pipette, add 50 microliters of 7H9-S broth to columns 2 through 8 in rows C through H, ensuring even distribution across all wells [1].
3.3.1. Talent using multichannel pipette to dispense broth into broth to columns 2 through 8 in rows C through H.

3.4. Using a multichannel pipette, perform two-fold serial dilutions from rows B through H in columns 2 through 8 [1]. After mixing in row H, discard the final 50 microliters from each well [2].
3.4.1. Talent pipetting to perform vertical serial dilutions.
3.4.2. Talent discarding liquid from each well in row H after mixing.

3.5. Now, add serially diluted delamanid working solutions ranging from 4 micrograms per milliliter to 0.06 micrograms per milliliter into the corresponding wells across columns 2 through 8 [1].
3.5.1. Talent pipetting DEL solutions into the appropriate columns for horizontal dilution.

3.6. Add the respective growth controls as well as negative and sterility controls [1]
3.6.1. Talent adding broth into wells B9 and C9.

3.7. Mix the 1 to 10 diluted cell suspension [1] and inoculate each well with 100 microliters of the culture suspension, excluding the negative control well [2].
3.7.1. Talent mixing the cell suspension in a vortex.
3.7.2. Talent pipetting the culture suspension into each well except the negative control.

3.8. Seal the plates in plastic bags to maintain sterility [1] and incubate the plates at 37 degrees Celsius for 7 days [2].
3.8.1. Talent sealing the prepared plates inside plastic bags.
3.8.2. Talent placing sealed plates inside an incubator set to 37 degrees Celsius.




4. Incubation and Interpretation of Results
4.1. After 7 days of incubation, add 30 microliters of 0.01 to 0.02 percent resazurin solution to each well [1]. Seal the plate [1] and incubate it overnight to allow for color development [2].
4.1.1. WIDE: Talent pipetting resazurin into each well of the incubated plate.
4.1.2. Talent sealing the plate.
4.1.3. Talent placing it back in the incubator.

4.2. Examine each well visually under consistent white light or daylight-balanced illumination to observe the color change [1]. Compare the color intensity to the negative control and the positive control for accurate interpretation [2]. To minimize observer bias, use dual independent readings or take a photograph of the plate [3].
4.2.1. Talent placing the plate under daylight-balanced lighting.
4.2.2. Close-up of the plate as the talent points to the well colors with negative and positive controls.
4.2.3. Talent capturing an image of the plate using a mounted camera or phone.

4.3. Define the minimal inhibitory concentration (MIC) as the lowest concentration of the drug at which the well remains completely blue, indicating at least 99 percent inhibition of metabolic activity [1]. Consider any wells with purple or pink coloration as indicative of partial or complete bacterial growth [2].
4.3.1. Shot of Pointing to the well blue-colored well as MIC.
4.3.2. Shot of Pointing the purple and pink wells with a stick or a glass rod.



4.3.3. 

Results
5. Results 

5.1. Bedaquiline inhibited the growth of both drug-sensitive H37Rv (H-37-R-V) and drug-resistant clinical Mycobacterium tuberculosis at concentrations between 0.25 and 0.125 micrograms per milliliter, as shown by a complete color change from pink to blue in the REMA (reema) assay [1].
5.1.1. LAB MEDIA: Figure 3. Video editor: Highlight the top two wells in the 1st column (J) for H37Rv that are fully blue in A.
5.1.2. LAB MEDIA: Figure 3 Video editor: Highlight the top two wells in the 1st column (J) for Drug resistant M.tb strain that are fully blue in B.

5.2. Delamanid and Moxifloxacin achieved full inhibition of bacterial viability at 0.063 micrograms per milliliter for both drug-sensitive and drug-resistant Mycobacterium tuberculosis [1].
5.2.1. LAB MEDIA: Table  3. Video editor: Highlight the columns Del and Mox.

5.3. Isoniazid was ineffective against the drug-resistant clinical isolate, with all wells pink even at the highest concentration of 1 microgram per milliliter, indicating intrinsic resistance [1].
5.3.1. LAB MEDIA: Figure 3. Video editor: Highlight the column “H” in figure 3 B for Drug resistant M.tb strain.

5.4. The REMA checkerboard assay showed that combining Bedaquiline and Delamanid resulted in additive effects for both H37Rv and drug-resistant strains [1].
5.4.1. LAB MEDIA: TABLE 4. Video editor: Highlight the “COMBINATION” column.
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