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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:  53

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.

Ethics Title Card
This research has been approved by the local Animal Welfare and Ethical Review Body at the University of Oxford	Comment by Lakshmi Priya: Please check 



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. Animal Acclimatization and Genotyping
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, on postnatal day 3 or P3, bring the home cage containing the dam and litter into the procedure room [1]. Allow the home cage to settle undisturbed for at least 30 minutes [2].
2.1.1. WIDE: Talent bringing the home cage into the procedure room. Videographer: Please obtain CU shot as well for this shot.
2.1.2. Talent placing the home cage in the procedure room to remain undisturbed.
2.2. Weigh each pup [1-TXT]. Record the individual weight [2]. Mark each pup for identification, so that doses can be assigned and tracked [3].	Comment by Lakshmi Priya: These steps are swapped. Kindly review.
2.2.1. Talent weighing an individual pup. TXT: Mouse Model: DOK7-CMS 
2.2.2. Talent recording the individual pup's weight.
2.2.3. Talent marking the pup for identification by foot-pad tattoo.
2.3. Collect a small tail-tip biopsy for genotyping [1]. For the downstream-of-kinase 7 congenital myasthenic syndrome or DOK7-CMS (Dok-seven-C-M-S) model, extract genomic DNA [2]. Amplify the genomic DNA by PCR with model-specific primers [3]. Digest the amplified product with a restriction enzyme that cuts the knock-in allele to distinguish homozygous knock-in Dok-7KI/KI, heterozygous, and wild-type pups [4].	Comment by Lakshmi Priya: Please check the pronunciation	Comment by Lakshmi Priya: Please provide pronunciation
2.3.1. Talent collecting a small tail-tip biopsy from the pup.
2.3.2. Talent transferring the tail-tip biopsy into a sample tube for genomic deoxyribonucleic acid extraction.
2.3.3. Talent preparing the polymerase chain reaction by adding genomic deoxyribonucleic acid and model-specific primers to a reaction tube.
2.3.4. Talent adding restriction enzyme to the amplified product.
2.4. Top of Form
2.5. Bottom of Form

3. Vector Preparation
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Determine the target dose in viral genomes per kilogram [1]. Using the body weight recorded on P3, calculate the volume of vector stock needed to deliver that dose in a fixed volume of 20 microliters per pup [2].
3.1.1. SCREEN: Show a dose calculation worksheet or spreadsheet with the target dose in viral genomes per kilogram being entered. Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible:  https://review.jove.com/account/file-uploader?src=22131153
Videographer: Please film the computer screen as a back up
3.1.2. SCREEN: Show the recorded body weight, the calculated vector stock volume, and the fixed injection volume of 20 microliters per pup on the dose calculation worksheet.
3.2. Thaw the vector stock on ice [1]. Prepare each dilution in sterile 0.9% weight per volume sodium chloride in a low-protein-binding microcentrifuge tube [2]. Keep all dilutions on ice [3].
3.2.1. Talent thawing the vector stock on ice.
3.2.2. Talent pipetting the vector stock and sterile 0.9% weight per volume sodium chloride into a low-protein-binding microcentrifuge tube to prepare the dilution.
3.2.3. Talent placing the prepared dilutions on ice.
3.3. Where blinding is required, have a third party prepare and code the tubes so that the operator performing the injections and the downstream analyses remains unaware of the dose [1].
3.3.1. Third-party talent labeling the tubes with blinded dose codes.
3.4. For vehicle controls, dispense the same volume of sterile 0.9% saline into an identically coded tube [1].
3.4.1. Talent dispensing sterile 0.9% saline into an identically coded tube for the vehicle control.

4. Pre-injection Preparation 
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. On the morning of P4, bring the home cage with the dam and litter into the procedure room [1]. Allow the home cage to acclimatize undisturbed for at least 30 minutes to reduce stress and the risk of maternal rejection after handling [2].
4.1.1. Talent bringing the home cage containing the dam and litter into the procedure room.
4.1.2. Talent placing the home cage in the procedure room to acclimatize undisturbed.
4.2. Prepare a clean, pre-warmed surface for the injections [1].
4.2.1. Talent preparing a clean, pre-warmed injection surface with absorbent bench paper on a heat pad set to approximately 37 degrees Celsius.
4.3. Arrange all equipment before removing any pup from the home cage to keep the time each pup spends away from the dam to a minimum [1].
4.3.1. Talent arranging all equipment required for the injections.
4.4. Draw 20 microliters of diluted vector or saline into a 0.3-milliliter, 30-gauge insulin syringe [1]. Gently tap the syringe barrel and expel a small volume to clear the needle of air [2].
4.4.1. Shot of drawing 20 microliters of diluted vector or saline into a 0.3 milliliter, 30-gauge insulin syringe.
4.4.2. Talent tapping the syringe barrel and expelling a small volume to clear the needle of air.
4.5. If a large litter is to be injected, prepare one loaded syringe per pup in advance [1]. Label each syringe with its dose code [2]. Warm the loaded syringes to body temperature before use to avoid thermal shock [3].
4.5.1. Shot of multiple loaded syringes on the workbench.
4.5.2. Talent labeling each loaded syringe with its dose code.
4.5.3. Talent warming the loaded syringes to body temperature before use.	Comment by Lakshmi Priya: Which method would be used to warm it?




5. Intraperitoneal Vector Administration
Demonstrator: Click here to enter name of demonstrator(s) 

5.1. Using clean, gloved hands, lift one pup from the home cage and handle it as briefly and calmly as possible [1].
5.1.1. Talent lifting one pup from the home cage with clean, gloved hands and handling it briefly and calmly.
5.2. Restrain the pup in a supine position between the thumb and forefinger with the head slightly lower than the abdomen so that the abdominal organs fall away from the injection site [1]. 
5.2.1. Talent restraining the pup in a supine position between the thumb and forefinger with the head a little lower than the abdomen.
5.3. Identify the lower-left quadrant of the abdomen, lateral to the midline and caudal to the ribcage, as the injection site to avoid the liver, bladder, and intestine [1].
5.3.1. Close-up of the talent using a gloved finger to indicate the lower-left abdominal quadrant selected for injection.
5.4. Insert the needle bevel-up at a shallow angle of approximately 10 to 20 degrees through the skin and peritoneum in the lower-left quadrant, advancing 3 to 4 millimeters [1]. Confirm entry into the peritoneal cavity by the loss of resistance [2].
5.4.1. Talent inserting the needle bevel-up into the lower-left quadrant of the abdomen at a shallow angle.
5.4.2. Talent advancing the needle to the final depth and holding it steady before injection.
5.5. Deliver the 20 microliters slowly over approximately 5 seconds [1]. Pause for a few seconds and withdraw the needle smoothly while avoiding squeezing the pup during the injection to reduce the chance of seepage from the injection site [2].
5.5.1. Talent delivering the injection slowly.
5.5.2. Talent withdrawing the needle smoothly after a brief pause without squeezing the pup.
5.6. Return the pup immediately to the home cage among its littermates and in contact with the nest material to encourage rapid rewarming and reunion with the dam [1]. Continue with the next pup [2].
5.6.1. Talent returning the pup to the home cage among its littermates in contact with the nest material.
5.6.2. Talent removing the next pup from the home cage for the procedure.
5.7. Once the whole litter has been injected and returned, leave the home cage undisturbed and observe from a distance to confirm that the dam resumes nursing [1]. Recheck the litter after 2 hours and record any deaths or signs of rejection [2].
5.7.1. Talent observing the home cage from a distance while the dam resumes nursing.
5.7.2. Talent rechecking the litter and recording any deaths or signs of rejection.

6. Post-treatment Monitoring
Demonstrator: Click here to enter name of demonstrator(s) 

6.1. Weigh the pups daily from P3 to P30 [1], then weekly thereafter, using weight gain as the primary indicator of successful treatment in the Dok-7KI/KI model [2].
6.1.1. Talent weighing a pup.
6.1.2. SCREEN: Show a weight-recording spreadsheet or data sheet with serial body weight measurements for Dok-7KI/KI pups. 
6.2. Apply the predefined humane endpoint criteria by using no weight gain within 2 days or any weight loss up to P14 [1], and more than 15% weight loss relative to the previously recorded maximum after P14 in the DOK7 CMS model [2].
6.2.1. SCREEN: Show a study record or spreadsheet with serial body weight measurements, highlighting a pup with no weight gain within 2 days or weight loss up to postnatal day 14.
6.2.2. SCREEN: Show the same study record highlighting a body weight decrease of more than 15% relative to the previously recorded maximum after postnatal day 14.
6.3. Record all deaths and the cause of death, where known [1]. Present survival as Kaplan–Meier curves [2].
6.3.1. Talent recording mortality data and the known cause of death.
6.3.2. SCREEN: Display the Kaplan–Meier survival curve.
6.4. Assess the phenotype using the inverted-screen hang test [1], rotarod test [2], and grip-strength test [3]. Using repetitive nerve stimulation electromyography, assess neuromuscular transmission [4].
6.4.1. Talent performing the inverted-screen hang test.
6.4.2. Talent performing the rotarod test.
6.4.3. Talent performing the grip-strength test.
6.4.4. Talent performing repetitive-nerve-stimulation electromyography.
6.5. To confirm transgene expression and systemic spread, harvest skeletal muscles from anatomically distinct regions post-mortem [1]. Process the harvested muscles immediately [2].	Comment by Lakshmi Priya: Specify how the animal was euthanized
6.5.1. Talent harvesting skeletal muscles from the triceps brachii, diaphragm, and tibialis anterior.
6.5.2. Talent processing the harvested muscle samples immediately.
6.6. Fix and stain muscle from one side of the body with fluorescently labeled alpha-bungarotoxin and an anti-synaptophysin antibody [1]. Homogenize the contralateral muscle [2]. Tease fibers from the stained muscle and use confocal microscopy to image the neuromuscular junction morphology [3]. Probe the homogenates by western blot with an anti-DOK7 antibody to compare relative expression across muscles [4].
6.6.1. Talent fixing and staining muscle with fluorescently labeled alpha-bungarotoxin and an anti-synaptophysin antibody.
6.6.2. Talent homogenizing the contralateral muscle.
6.6.3. SCOPE: Confocal view of fluorescently labeled neuromuscular junctions in teased muscle fibers.
6.6.4. Talent probing the muscle homogenates by western blot with an anti-DOK7 antibody.

6.6.5. Top of Form
Bottom of Form
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Bottom of Form

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: 200.
· Please note that the video cannot include voiceover without an accompanying visual.

7. Results 	Comment by Lakshmi Priya: Please check whether the shots are correctly matched with their corresponding narration. Also, verify that the key findings of the protocol described above are presented.

7.1. At P4, the homozygous treated pups were already visibly smaller [1] than wild-type littermates [2].
7.1.1. LAB MEDIA: Figure 1A. Video editor: Highlight the pup labelled 'Model' 
7.1.2. LAB MEDIA: Figure 1A. Video editor: Highlight the pup labelled 'WT'. 
7.2. After intraperitoneal delivery of AMP-101 (A-M-P-one-zero-one), approximately 32% of treated mice survived beyond 10 days at 60 trillion viral genomes per kilogram [1] and 35% at 100 trillion viral genomes per kilogram [2]. Almost every mouse that survived for 2 weeks lived through the 3-month study [3]. 	Comment by Lakshmi Priya: Please check pronunciation
7.2.1. LAB MEDIA: Figure 1B. Video editor: Highlight the blue survival curve labelled '6×10¹³ vg/kg'.
7.2.2. LAB MEDIA: Figure 1B. Video editor: Highlight the pink survival curve labelled '1×10¹⁴ vg/kg'.
7.2.3. LAB MEDIA: Figure 1B. Video editor: Highlight the blue survival curve labelled '6×10¹³ vg/kg' and pink survival curve labelled '1×10¹⁴ vg/kg'. 
7.3. None of the pups given 20 trillion viral genomes per kilogram survived past 2 weeks [1].
7.3.1. LAB MEDIA: Figure 1B. Video editor: Highlight the black survival curve labelled '2×10¹³ vg/kg' ending before 2 weeks.
7.4. Mice surviving beyond 2 weeks gained weight in parallel with wild-type littermates after weaning [1], although at 3 months, they remained approximately 25% lighter in females [2] and 28% lighter in males [3].
7.4.1. LAB MEDIA: Figure 2. Video editor: Highlight all three plots in both graphs.
7.4.2. LAB MEDIA: Figure 2. Video editor: In the Female plot, highlight all three final time points.
7.4.3. LAB MEDIA: Figure 2. Video editor: In the male plot, highlight all three final time points
7.5. Treated mice matched or exceeded wild-type performance on inverted-screen hang tests from 4 to 12 weeks [1].
7.5.1. LAB MEDIA: Figure 3. 
7.6. Electromyography at 3 months showed a compound muscle action potential or CMAP (C-M-A-P) decrement in most treated groups [1]. Males receiving 100 trillion viral genomes per kilogram [2] did not differ significantly from wild type [3].
7.6.1. LAB MEDIA: Figure 4. Video editor: In the left graph, highlight the lines with data points labeled as Dok-7KI/KI 1×10¹⁴ vg/kg and Dok-7KI/KI 6×10¹³ vg/kg.
7.6.2. LAB MEDIA: Figure 4. Video editor: In the right graph, highlight the blue male bar labelled '1×10¹⁴ vg/kg'. 
7.6.3. LAB MEDIA: Figure 4. Video editor: In the right graph, highlight the WT saline bar. 
7.7. Immunofluorescence of the diaphragm confirmed enlarged NMJs at 1 month [1] and 3 months [2].
7.7.1. LAB MEDIA: Figure 5. Video editor: Highlight the magenta clusters in the Dok-7KI/KI 6×10¹³ vg/kg image under 1 month.
7.7.2. LAB MEDIA: Figure 5. Video editor: Highlight the magenta clusters in the Dok-7KI/KI 6×10¹³ vg/kg image under 3 months.
7.8. Western blotting detected DOK7 protein in the diaphragm [1], tibialis anterior [2], and triceps brachii [3].
7.8.1. LAB MEDIA: Figure 6. Video editor: Highlight the protein bands in the DOK7 row indicated by the blue arrow in the Diaphragm blot for the treated samples.
7.8.2. LAB MEDIA: Figure 6. Video editor: Highlight the protein bands in the DOK7 row indicated by the blue arrow in the Tibialis anterior blot for the treated samples.
7.8.3. LAB MEDIA: Figure 6. Video editor: Highlight the protein bands in the DOK7 row indicated by the blue arrow in the Triceps brachii blot for the treated samples. 
7.9. Enlarged synapses in the diaphragm [1] together with DOK7 expression in the forelimb triceps brachii [2] and hindlimb tibialis anterior provided tissue-level evidence of systemic distribution following intraperitoneal delivery at P4 [3].
7.9.1. LAB MEDIA: Figure 5. Video editor: In the bottom left image labeled 'Dok-7KI/KI 6×10¹³ vg/kg', highlight the large magenta clusters. 
7.9.2. LAB MEDIA: Figure 6. Video editor: In the 'Triceps brachii' panel, highlight the dark horizontal bands in the lanes 'A' and 'C'.
7.9.3. LAB MEDIA: Figure 6. Video editor: In the 'Tibialis anterior' panel, highlight the dark horizontal bands in the lanes 'A' and 'C'.
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