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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:  25
Number of Shots:  56 (10 SC)

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.
· 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
Answers will be slightly edited in accordance with journal guidelines.

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.	Comment by Poornima  G: Authors: Please review the protocol section titles, narration and the shot descriptions entirely.	Comment by Poornima  G: Authors: Please check all the pronunciation guides written in red italics below and post a comment at the respective guide if any changes are required
· 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. End Repair and dA-Tailing of Toxoplasma gondii Genomic DNA Amplicons
Demonstrator: Click here to enter name of demonstrator(s) 


2.1. To begin, thaw the required reagents and the purified PCR amplicons derived from Toxoplasma gondii genomic DNA [1]. Pipette 200 femtomoles of each DNA sample into 0.2 milliliter polymerase chain reaction tubes and adjust the volume to 11.5 microliters with nuclease-free water [2].
2.1.1. WIDE: Talent retrieving the reagents and DNA from refrigeration and placing the samples on ice box.
2.1.2. Talent pipetting each DNA sample into 0.2 milliliter polymerase chain reaction tubes and adding water

2.2. Now, add 1 microliter of diluted DNA control sample to each tube and mix by pipetting 10 to 20 times [1]. Prepare an end-prep master mix for each sample containing 1.75 microliters of Reaction Buffer and 0.75 microliters of Enzyme Mix, including 5% excess [2]. Add 2.5 microliters of the master mix to each sample and mix gently [2].
2.2.1. Talent adding 1 microliter of diluted DNA control sample to each tube and mixing the contents by pipetting.
2.2.2. Talent preparing the end-prep master mix for each sample with Reaction Buffer and Enzyme Mix.

2.2.3. Talent adding 2.5 microliters of the master mix to each sample and mixing.

2.3. After a brief spin, incubate the samples in a thermal cycler at 20 degrees Celsius for 5 minutes followed by 65 degrees Celsius for 5 minutes [1]. Purify the end-prepared DNA using magnetic beads and ethanol washes to remove impurities [2]. After eluting the cleaned DNA in nuclease-free water, measure its concentration for downstream use [3].	Comment by Poornima  G: Authors: These steps are summarised in 2 shots as we are already above the 55-shot limit as per journal guidelines.
2.3.1. Talent placing the samples in the thermal cycler for incubation.
2.3.2. Talent adding magnetic beads to a sample containing DNA.	Comment by Poornima  G: Authors: Can you please clarify what kind of magnetic beads are these?
2.3.3. Talent loading 1 microliter of sample onto the spectrophotometer for measurement.


3. Native Barcoding and Pooling of End-Prepared DNA Samples

Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Assign individual native barcodes to samples numbered 1 to 24 [1].
3.1.1. Talent labeling and assigning individual native barcodes to corresponding samples.

3.2. Add 7.5 microliters of end-prepared DNA to a tube [1], followed by 2.5 microliters of Native Barcode and 10 microliters of Blunt slash TA Ligase Master Mix to assemble the barcoding reaction [2-TXT].
3.2.1. Talent adding 7.5 microliters of end-prepared DNA to a tube.
3.2.2. Talent adding 2.5 microliters of Native barcode and 10 microliters of Blunt slash TA Ligase Master Mix to the tube. TXT: Mix 10 - 20x; Incubate at RT (30 min)

3.3. After incubation, terminate the reaction with 4 microliters of EDTA and mix thoroughly by pipetting [1].
3.3.1. Talent adding EDTA and mixing.

3.4. Transfer the barcoded samples into a 1.5-milliliter low DNA-binding microcentrifuge tube to pool them [1] and purify the DNA using magnetic beads [2].
3.4.1. Talent pooling barcoded samples into a 1.5 milliliter low DNA-binding microcentrifuge tube.
3.4.2. TEXT ON PLAIN BACKGROUND:
· Add magnetic beads: 0.4x volume, mix and incubate for 10 min (RT)
· Wash beads: 2x, 700 µL Short Fragment Buffer
· Resuspension and Elution: 35 µL nuclease-free water (37 °C, 10 min)




4. Adapter Ligation and Library Clean-Up of Barcoded Amplicon DNA

4.1. Add 30 microliters of purified pooled barcoded DNA to a tube [1] and mix it with 5 microliters each of Native Adapter and T4 DNA ligase along with 10 microliters of 5x Ligation Buffer [2]. 
4.1.1. Talent adding pooled barcoded DNA to a tube.
4.1.2. Talent adding the reaction mix to the barcoded DNA and mixing by pipetting.

4.2. After a brief spin, incubate the sample at room temperature for 20 minutes [3].
4.2.1. Talent removing the tube from a centrifuge and placing it aside on a the work desk.

4.3. Next, add 20 microliters of resuspended magnetic beads to the reaction and mix by pipetting [1]. Incubate the sample on a rotator mixer at room temperature for 10 minutes [2].
4.3.1. Talent adding 20 microliters of resuspended magnetic beads to the reaction and mixing the sample by pipetting.
4.3.2. Talent placing the tube on a rotator mixer for incubation.

4.4. Spin down the sample [1] and place the tube on a magnetic rack to pellet the beads [2]. Pipette off the supernatant while keeping the tube on the magnet [3].
4.4.1. Talent spinning down the sample.
4.4.2. Talent placing the tube on a magnetic rack.
4.4.3. Talent removing the supernatant with a pipette.

4.5. Next, add 125 microliters of Short Fragment Buffer to wash the beads [1]. Flick the tube to resuspend the beads [2]. Spin down briefly [3] and place the tube on a magnetic rack and allow the beads to pellet [4]. Remove the supernatant using a pipette and discard it [5-TXT].
4.5.1. Talent adding 125 microliters of Short Fragment Buffer to the tube.
4.5.2. Talent flicking the tube to resuspend the beads.
4.5.3. Talent spinning down the tube briefly.
4.5.4. Talent placing the tube on a magnetic rack to pellet the beads.
4.5.5. Talent removing and discarding the supernatant. TXT: Repeat the wash with Short Fragment Buffer 

4.6. After a brief spin, place the tube back on the magnetic rack [1] and pipette off any residual supernatant [2]. Remove the tube from the magnetic rack [4] and resuspend the pellet in 15 microliters of Elution Buffer [5].
4.6.1. Talent spinning down the tube.
4.6.2. Talent placing the tube on the magnetic rack.
4.6.3. Talent removing residual supernatant with a pipette.
4.6.4. Talent removing the tube from the magnetic rack.
4.6.5. Talent resuspending the pellet in Elution Buffer.

4.7. Incubate the tube at 37 degrees Celsius for 10 minutes with agitation every 2 minutes by gently flicking for 10 seconds to encourage DNA elution [2].
4.7.1. Talent spinning down the sample.
4.7.2. Talent placing the tube for incubation and intermittently flicking it.

4.8. Then, place the tube on a magnetic rack to pellet the beads until the eluate is clear and colorles for at least 1 minute [1]. Transfer 15 microliters of eluate containing the DNA library into a clean 1.5 milliliter low DNA-binding microcentrifuge tube [2]. Measure the final library concentration using a spectrophotometer [3].
4.8.1. Talent placing the tube on a magnetic rack and observing the tube for eluate.
4.8.2. Talent transferring the eluate to a clean 1.5 milliliter low DNA-binding microcentrifuge tube.
4.8.3. Talent loading the sample onto the spectrophotometer for quantification.



5. Flow Cell Preparation, Nanopore Sequencing and Data Analysis
Demonstrator: Click here to enter name of demonstrator(s) 


5.1. Inspect the flow cell and confirm at least 80 active pores [1].
5.1.1. Talent inspecting the flow cell and checking pore availability on the device interface.

5.2. Add 117 microliters of flush solution to a microcentrifuge tube [1], followed by 3 microliters of tether solution to reach a total volume of 120 microliters [2]. Mix gently by pipetting to avoid introducing air bubbles [3]. Slowly load the entire 120 microliters of priming mixture into the flow cell priming port without introducing air bubbles [4].
5.2.1. Talent adding flush solution to a microcentrifuge tube.
5.2.2. Talent adding tether solution to the same tube.
5.2.3. Talent gently pipetting the mixture to mix.
5.2.4. Talent slowly loading the priming mixture into the flow cell priming port.

5.3. Next, add 15 microliters of Sequencing Buffer to a tube [1]. Add 10 microliters of Library Beads along with 5 microliters of DNA library to prepare the sequencing mix [2]. Mix gently by pipetting up and down 3 to 5 times to avoid introducing bubbles [3].
5.3.1. WIDE: Talent adding Sequencing Buffer to a tube.
5.3.2. Talent adding Library Beads and DNA library to the tube.
5.3.3. Talent gently pipetting the mixture up and down.

5.4. Slowly load 30 to 45 microliters of the sequencing mix into the flow cell sample port by dispensing dropwise [1]. Avoid introducing air bubbles and ensure the pipette tip does not touch the membrane [2]. Close the loading port securely after dispensing [3].
5.4.1. Talent loading the sequencing mix into the flow cell sample port dropwise.
5.4.2. Close-up of careful pipetting without touching the membrane.
5.4.3. Talent closing the loading port securely.

5.5. Start sequencing with real-time base calling enabled and monitor pore activity [1].
5.5.1. SCREEN: Display sequencing software interface with real-time base calling enabled and pore activity monitoring.
[bookmark: _Hlk162020732][bookmark: _Hlk203170338][bookmark: _Hlk162020892]Authors: Please create screen capture videos of the shots labeled as SCREEN, write a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=21546773 

5.6. Continue sequencing until at least 500 times coverage per amplicon is achieved, with a recommended coverage of at least 1000 times for sufficient read depth and reliable analysis [1].
5.6.1. SCREEN: Display sequencing progress and coverage metrics increasing over time.

5.7. Next, perform high-accuracy base-calling using platform-associated base-calling software with default high-accuracy settings to generate per-sample FASTQ files [1]. Demultiplex reads by barcode and retain only reads that pass quality control filters [2].
5.7.1. SCREEN: Display base-calling software interface, input the data and show the output FASTQ files.
5.7.2. SCREEN: Show demultiplexing by barcode and filtering reads passing quality control. Authors: Please provide only 20-seconds clip for each shot, you may show the input of data and the final output


5.8. Generate per-amplicon consensus sequences using a neural network–based consensus polishing algorithm with default parameters [1]. Export the consensus sequences in FASTA format for downstream analysis [2].
5.8.1. SCREEN: Display consensus polishing software generating per-amplicon consensus sequences.
5.8.2. SCREEN: Show export of consensus sequences in FASTA format.

5.9. Perform reference-based alignment and comparative sequence analysis using publicly available genomic databases [1]. Visualize read alignments and polymorphic positions using genome visualization software [2].
5.9.1. SCREEN: Display sequence alignment against a reference genome using a genomic database.
5.9.2. SCREEN: Show genome visualization software highlighting read alignments and polymorphic positions.

5.10. Finally, detect variants using a consensus-based variant-calling algorithm [1]. Separate single-nucleotide polymorphisms and insertion or deletion events using variant selection tools [2].
5.10.1. SCREEN: Display variant-calling software identifying variants from consensus sequences.
5.10.2. SCREEN: Show separated single-nucleotide polymorphisms and insertion or deletion events using variant selection tools.



5.10.3. 

Results
Please review this section to make sure that it accurately reflects your findings.	Comment by Poornima  G: Authors: Please check if the narration is correct and if the figures and areas being highlighted match with the narration
· 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: 207.
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results 

6.1. Genomic DNA of Toxoplasma gondii was successfully amplified targeting the SAG2 (sag-2) and SAG3 (sag-3) genetic markers [1].
6.1.1. LAB MEDIA: Figure 2. Video editor: Show the full gel image and highlight  labels “SAG2” and “SAG3”

6.2. Purified PCR products from RH and ME49 strains produced distinct bands corresponding to 639 base pairs for SAG2 [1] and 1158 base pairs for SAG3 on agarose gel electrophoresis [2].
6.2.1. LAB MEDIA: Figure 2. Video editor: Highlight the bands labeled “639” under SAG2
6.2.2. LAB MEDIA: Figure 2. Video editor: Highlight the band labeled “1158” under SAG3

6.3. High-throughput nanopore sequencing generated high-quality datasets across examined loci in both RH and ME49 strains [1].
6.3.1. LAB MEDIA: Table 1. Video editor: Show the full table and highlight “Reads” column


6.4. The ME49 strain showed good, relatively uniform sequencing coverage across the SAG2 locus with very few mismatches [1], whereas the RH strain showed multiple well-supported nucleotide substitutions across the same region [2].
6.4.1. LAB MEDIA: Figure 3. Video editor: Show the left panel “SAG2_ME49” and highlight the even grey series of bars/lines in the segment labelled 2930 to 0
6.4.2. LAB MEDIA: Figure 3. Video editor: Show the right panel “SAG2_RH” and emphasize the red blue and green coloured lines between the series of grey lines/bars in the segment labelled 1977 to 0

6.5. The ME49 strain showed limited sequence variation across the SAG3 locus with most reads matching the reference sequence [1], whereas the RH strain showed a markedly higher density of mismatches and clustered variants [2].
6.5.1. LAB MEDIA: Figure 4. Video editor: Show the left panel “SAG3_ME49” and highlight the even grey series of bars/lines in the segment labelled 499 to 0
6.5.2. LAB MEDIA: Figure 4. Video editor: Show the right panel “SAG3_RH” and emphasize the red blue and green coloured lines between the series of grey lines/bars in the segment labelled 3141 to 0

6.6. At the SAG2 locus, only 1 single-nucleotide polymorphism was detected in ME49 [1], whereas 6 single-nucleotide polymorphisms were detected in RH [2].
6.6.1. LAB MEDIA: Table 2. Video editor: Highlight the cell in the “SNPs” row for “ME49” under “SAG2,” showing “1”
6.6.2. LAB MEDIA: Table 2. Video editor: Highlight the cell in the “SNPs” row for “RH” under “SAG2,” showing “6”

6.7. At the SAG3 locus, a greater genetic variation in RH, with 61 single-nucleotide polymorphisms and 14 deletions were detected [1], while ME49 showed 34 single-nucleotide polymorphisms, 6 insertions, and 13 deletions [2].
6.7.1. LAB MEDIA: Table 2. Video editor: Highlight the “RH” columns under “SAG3,” and emphasize the cells SNPs “61” and Deletions “14”
6.7.2. LAB MEDIA: Table 2. Video editor: Highlight the “ME49” columns under “SAG3,” and emphasize the cells SNPs “34,” Insertions “6,” and Deletions “13”

6.8. At the SAG3 locus, an elevated transition-to-transversion ratios in both ME49 [1] and RH was detected [2], and the insertion-to-deletion ratios showed slightly more deletions than insertions in both strains [3].
6.8.1. LAB MEDIA: Table 2. Video editor: Highlight the cell in the “Ts/Tv Ratio” row for “ME49” under “SAG3,” showing “1.62”
6.8.2. LAB MEDIA: Table 2. Video editor: Highlight the cell in the “Ts/Tv Ratio” row for “RH” under “SAG3,” showing “1.26”
6.8.3. LAB MEDIA: Table 2. Video editor: Highlight the cell in the “Insertion/Deletion Ratio” row for “ME49” under “SAG3,” showing “0.46” and “Insertion/Deletion Ratio” row for “RH” under “SAG3,” showing “0.57”


NOTE to the Authors:

For submitting the SCREEN footage:

Upload Separate Clips (Highly Recommended)

Please upload a separate video file for each SCREEN shot (tagged as SCREEN), naming the file according to the shot number (e.g., 2.4.3.mp4, 1.5.1,mp4, 3.2.1, 3.1.3, etc.).

- Each clip must be a maximum of 20 to 25 seconds to match the voice narration.
- If an action takes longer, provide only the best, most representative 20-25 second segment to match the Voice-over narration.
- Please do not provide longer clips as we won’t be able to use them.
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