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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: 55 

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.	Comment by Poornima  G: Authors: Please review the protocol section titles, narration in purple text 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
· 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.
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.

2. Magnetosome Isolation Using Sonication
Demonstrator: Click here to enter name of demonstrator(s)
2.1. To begin, obtain Magnetospirillum gryphiswaldense (mag-nee-toh-spy-RIL-um griff-iss-val-DEN-say) cell pellets [1-TXT]. 
2.1.1. WIDE: Talent placing the 4 centrifuge bottles with the dark cell pellets on ice. TXT: See text protocol for bacterial culture and harvest
The Magnetospirillum gryphiswaldense methods. In the first method,

2.2. Add 20 milliliters of Purification Buffer, which is enough for up to 2 grams of total wet weight of pellet, to the first centrifuge bottle [1-TXT]. Vortex the bottle until the pellet is fully dislodged and the suspension appears uniform [2].
2.2.1. Close-up of Talent adding 20 mL of PB to the first centrifuge bottle holding up to 2 g of cell pellet. TXT: See text protocol for all the buffer compositions
2.2.2. WIDE: Talent vortexing the centrifuge bottle until no pieces of the pellet are visible.

2.3. Transfer the suspension into the next centrifuge bottle, and resuspend until the pellets from all 4 bottles are combined into a single suspension [1]. Retain about 100 microliters of the suspension to use as the undisrupted control [2].
2.3.1. Close-up of Talent transferring the suspension between the centrifuge bottles and vortexing.
2.3.2. Close-up of Talent aliquoting ~100 µL of the combined suspension into a tube labeled as the ‘undisrupted control’.

2.4. Prepare an ice bath by filling a 400 milliliter plastic beaker with ice and mixing in 20 grams of sodium chloride to bring the bath down to about minus 10 degrees Celsius [1].
2.4.1. Close-up of Talent mixing 20 g of sodium chloride into the ice in the 400 mL plastic beaker to reach ~ -10 °C.

2.5. Then, transfer the bacterial suspension into a 50-milliliter conical tube by pouring [1]. Place the tube on the ice bath inside the sound enclosure cabinet, so that the sonic probe is submerged in the suspension but does not touch the tube [2]. Sonicate 8 times for 30 seconds, with a 30-second rest between the cycles, at an amplitude setting of 80 percent [3-TXT]. 
2.5.1. Close-up of Talent pouring the bacterial suspension into the 50 mL conical tube.
2.5.2. WIDE: Talent placing the tube on the ice bath inside the sound enclosure cabinet, with the sonic probe submerged but not touching the tube.
2.5.3. Close-up of Talent sonicating the suspension for 8 cycles of 30 s at 80% amplitude, with 30 s rests. TXT: Sonicator: 20 kHz, 55 W, 3.175 mm probe

2.6. To assess the efficiency of the cell disruption, place 10 to 20 microliters of the sonicated suspension onto a glass microscope slide [1], and cover the droplet with a coverslip [2]. Prepare a separate slide from the undisrupted control suspension [3].
2.6.1. Close-up of Talent placing 10 - 20 µL of the sonicated suspension on a glass slide.
2.6.2. Talent covering the slide with a coverslip.
2.6.3. Close-up of Talent preparing the control slide from the undisrupted cell suspension.

2.7. Examine both samples under a compound light microscope, using a 40x objective with a numerical aperture of 0.65 and 10x oculars [1]. Optionally, use a dark-field condenser or a dark-field slider at the microscope's maximum illumination setting to enhance contrast [2]. 
2.7.1. Talent placing the sample under a compound light microscope.
2.7.2. Talent using the dark-field condenser at the maximum illumination setting to enhance the contrast. Authors: Should we keep this optional step or delete it> Also, I am not adding a scope shot here because the same cells that we see here are shown in the results section

3. Magnetosome Isolation Using High-Pressure Homogenization
Demonstrator: Click here to enter name of demonstrator(s)
3.1. High-pressure homogenization is an alternate cell disruption method [1] to sonication [2]. Combine and resuspend up to 4 grams of wet weight cell pellet in 100 milliliters of Purification Buffer, by vortexing until no pieces of the pellet are visible [3]. Retain about 100 microliters of the suspension as the undisrupted control, and keep the sample on ice [4].
3.1.1. LAB MEDIA: Figure 1 Video editor: Highlight the image “Disrupt cells by high-pressure homogenization”
3.1.2. LAB MEDIA: Figure 1 Video editor: Highlight the image “Disrupt cells by sonication”
3.1.3. WIDE: Talent adding 100 ml buffer and vortexing the cell pellet .
3.1.4. Close-up of Talent aliquoting ~100 µL of the suspension as the undisrupted control and placing the sample on ice.

3.2. Add ice-cold deionized water to the homogenizer feed hopper until it is almost full, and start the homogenizer [1]. Continue adding water to prevent air traps from forming in the instrument [2].
3.2.1. Close-up of Talent filling the homogenizer feed hopper with ice-cold deionized water and starting the instrument.
3.2.2. Close-up of Talent topping up the feed hopper with water while the homogenizer runs, to avoid air traps.

3.3. Set the second-stage pressure to 100 bar, and then set the first stage to 1200 bar [1-TXT]. Authors: Is this step correctly placed here or should I move it before 3.2?
3.3.1. Close-up of Talent setting the second-stage pressure to 100 bar and then the first stage to 1200 bar on the homogenizer. 

3.4. Wait until almost all the deionized water has passed through the feeding hopper, and then add 100 milliliters or more of the cell suspension [1]. Collect the homogenized cell suspension in a beaker and place it on ice. A single pass through the homogenizer is sufficient to disrupt the cells [2].
3.4.1. Close-up of Talent adding 100 mL or more of the cell suspension to the feed hopper once the water has passed through.
3.4.2. Close-up of Talent collecting the homogenized cell suspension in a beaker and placing it on ice.

3.5. Then, add 1 liter of deionized water to the feed hopper and allow it to pass through, to rinse the instrument between the samples or before storage [1]. Assess the efficiency of the cell disruption as demonstrated earlier for the sonicated sample [2].
3.5.1. Close-up of Talent rinsing the homogenizer by passing 1 L of deionized water through the feed hopper.
3.5.2. Talent adding the sample on slide and placing the sample slide under a microscope.

4. Magnetosome Purification from Cell Debris
Demonstrator: Click here to enter name of demonstrator(s)
4.1. Transfer 20 to 30 milliliters of the disrupted cell suspension, obtained from any of the demonstrated methods, into a 50 milliliter conical flask [1]. Cover the opening with paraffin film [2].
4.1.1. Close-up of Talent transferring 20 - 30 mL of the disrupted cell suspension into the 50 mL conical flask.
4.1.2. Talent covering the flask with paraffin film.

4.2. Place the flask on top of a cylindrical N-52 disc magnet, so that the circular face of the magnet is in direct contact with the bottom of the flask. Note that either pole may face the flask [1]. Then, secure the magnet with adhesive tape thoroughly [2-TXT].
4.2.1. Close-up of Talent placing the flask on the cylindrical magnet, with the circular face of the magnet touching the bottom of the flask.
4.2.2. Close-up of Talent securing the magnet to the bottom of the flask with adhesive tape. 

4.3. Place the flask with the magnet on ice for 30 minutes [1]. Then, decant the Purification Buffer containing the cell debris [2], leaving a dark sediment visible on the bottom of the flask above the magnet [3].
4.3.1. WIDE: Talent placing the flask with the attached magnet on ice for 30 min.
4.3.2. Close-up of Talent decanting the PB.
4.3.3. Shot of pointing to the dark magnetosome sediment left on the bottom of the flask above the magnet.

4.4. Remove the magnet, refill the flask with 20 milliliters of ice-cold Wash Buffer 1 [1], and cover the opening with paraffin film [2].
4.4.1. Close-up of Talent removing the magnet, adding 20 mL of ice-cold WB1 to the flask.
4.4.2. Talent covering the flask opening with paraffin film.

4.5. Resuspend the magnetosome sediment by immersing the bottom of the flask in a sonicating water bath filled with water tempered below 25 degrees Celsius [1]. Swirl for 2 to 3 seconds at 70 watts and 40 kilohertz, then repeat until the suspension appears fully homogeneous. Keep this sonication brief [2].
4.5.1. Talent immersing the bottom of the flask in the 70 W, 40 kHz sonicating water bath.
4.5.2. Talent swirling for 2 - 3 s until the suspension looks homogeneous.

4.6. Next, attach the magnet to the bottom of the flask with adhesive tape, and return the flask to ice for 30 minutes [1]. Then, decant the Wash Buffer 1 [2]. Repeat the washing step 4 times, until the decanted buffer looks mostly optically clear, which shows that most of the cell debris has been removed [1].
4.6.1. Close-up of Talent taping the magnet back to the bottom of the flask and returning it to ice for 30 min.
4.6.2. Close-up of Talent decanting the WB1 from the flask.
4.6.3. Close-up of the 4th WB1 wash being decanted, with the buffer looking mostly optically clear.

Authors: Step 6.9 says to repeat the Wash Buffer 1 washings 4 times, and Step 6.14 says the same for Wash Buffer 2. Please confirm whether that means 4 washes in total or 4 further washes after the first one, since we must state the number on screen.

4.7. Then, remove the magnet and add 20 milliliters of ice-cold Wash Buffer 2, which carries a higher ionic strength [1]. Cover the flask with paraffin film [2].
4.7.1. Close-up of Talent removing the magnet and adding 20 mL of ice-cold WB2 to the flask.
4.7.2. Talent covering the opening with paraffin film.

4.8. Resuspend the magnetosome sediment by swirling the bottom of the flask in the sonicating water bath for 2 to 3 seconds, and repeat if the suspension does not look fully homogeneous [1].
4.8.1. Close-up of Talent swirling the flask in the sonicating water bath for 2 - 3 s to resuspend the sediment in the WB2.

4.9. Attach the magnet to the bottom of the flask, and return it to ice for 30 minutes [1].
4.9.1. Close-up of Talent taping the magnet to the bottom of the flask and returning it to ice for 30 min.

4.10. Decant the Wash Buffer 2 and repeat this washing step 4 times until the suspension appears fully transparent [1].
4.10.1. Close-up of Talent decanting the WB2 from the flask, with the suspension looking fully transparent.
Authors: The NOTE under Step 6.14 says that the suspension should appear fully transparent, while the NOTE under Step 6.9 refers to the decanted buffer. Please confirm whether the transparency is judged on the decanted Wash Buffer 2 or on the contents of the flask, so that we film the correct vessel.

4.11. Next, add 1 milliliter of ice-cold Freezing Buffer using a 1000-microliter micropipette, and resuspend by pipetting up and down 5 to 10 times [1].
4.11.1. Close-up of Talent adding 1 mL of ice-cold FB with the 1000 µL micropipette and pipetting up and down 5 - 10 times.

4.12. Transfer the magnetosome suspension into a new 1.5-milliliter tube [1]. Then, place the tube in a magnetic stand on ice for 15 minutes, until the magnetosomes form a dark aggregate on the side of the tube closest to the magnet [2].
4.12.1. Close-up of Talent transferring the magnetosome suspension into a new 1.5 mL tube.
4.12.2. Talent placing the tube in the magnetic stand on ice.

4.13. Then, aspirate the liquid with a 1000-microliter micropipette, taking extreme care to ensure that the magnetosome aggregate remains attached to the wall of the tube [1].
4.13.1. Close-up of Talent aspirating the liquid with the 1000 µL micropipette, with the magnetosome aggregate left on the tube wall.

5. Final Resuspension and Storage of the Purified Magnetosomes
Demonstrator: Click here to enter name of demonstrator(s)
5.1. Finally, resuspend the magnetosomes in 100 to 200 microliters of Freezing Buffer [1]. Transfer the suspension into a new 2-milliliter cryogenic vial and close the vial tightly [2]. After flash-freezing the vial in liquid nitrogen [3], store the magnetosomes at minus 80 degrees Celsius until use [4].
5.1.1. Close-up of Talent resuspending the magnetosomes in 100 - 200 µL of FB.
5.1.2. Close-up of Talent transferring the suspension into the 2 mL cryogenic vial and closing it tightly.
5.1.3. Close-up of Talent submerging the vial in liquid nitrogen to flash-freeze the magnetosomes.
5.1.4. WIDE: Talent placing the cryogenic vial into the -80 °C freezer.



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: 120.
· Please note that the video cannot include voiceover without an accompanying visual.

6. Results
Authors: The best results corresponding to the protocol described above are presented here. The photographs of the tubes and flasks are not added here as they are covered during the protocol .
6.1. A comparison of the suspension before [1] and after the disruption showed the loss of most of the intact cells with sonication [2], and with high-pressure homogenization [3].
6.1.1. LAB MEDIA: Figure 4. Video editor: Please highlight A
6.1.2. LAB MEDIA: Figure 4. Video editor: Please highlight B
6.1.3. LAB MEDIA: Figure 5B. Video editor: Please highlight B
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