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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.

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 

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.
· Answer the 1st REQUIRED question and at least 2 other questions (1.2 – 1.10) below. Up to 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: What is the scope of your research? What questions are you trying 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 30 or fewer words.

What are the most recent developments in your field of research?
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 30 or fewer words.
What technologies are currently used to advance research in your field?
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 30 or fewer words.
What are the current experimental challenges?
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 30 or fewer words.

What significant findings have you established in your field?
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 30 or fewer words.

What research gap are you addressing with your protocol?
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 30 or fewer words.

What advantage does your protocol offer compared to other techniques?
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 30 or fewer words.
How will your findings advance research in your field?
1.8. 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 30 or fewer words.
What new scientific questions have your results paved the way for?
1.9. 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 30 or fewer words.
What research questions will your laboratory focus on in the future?
1.10. 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 30 or fewer words.


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

Testimonial Questions (OPTIONAL): 

Answers to these questions will not appear in the video but may be featured in our journal's promotional materials.
· Enter the full name of the author who will deliver the statement.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Answers will be mildly edited for clarity.
· Limit the length of each statement to 50 words or fewer.


How do you think publishing with JoVE will enhance the visibility and impact of your research?
1.11. 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 50 or fewer words.
Can you share a specific success story or benefit you’ve experienced—or expect to experience—after using or publishing with JoVE? (This could include increased collaborations, citations, funding opportunities, streamlined lab procedures, reduced training time, cost savings in the lab, or improved lab productivity.)
1.12. 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 50 or fewer words.


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.) 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. 

2. Preparation of VBNC (Viable But Non-Culturable) Bacteria

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


2.1. To begin, streak bacterial strains from glycerol stocks stored at minus 80 degrees Celsius onto brain heart infusion agar media using inoculation loops [1]. Place the plates in an incubator set to 37 degrees Celsius and incubate overnight to obtain isolated colonies [2].
2.1.1. WIDE: Talent streaking BHI agar plates with an inoculation loop dipped into glycerol stock.
2.1.2. Talent placing the streaked plates into a 37 degrees Celsius incubator.

2.2. Using an inoculation loop, inoculate 2 to 3 colonies from each strain into 2 to 3 tubes containing 5 milliliters of brain heart infusion broth [1]. Incubate the cultures overnight at 37 degrees Celsius with shaking at 200 revolutions per minute to grow bacteria to the stationary phase [2].
2.2.1. Talent inoculating multiple BHI broth tubes with colonies using a loop.
2.2.2. Talent placing inoculated tubes into a shaking incubator set at 37 degrees Celsius and 200 revolutions per minute.

2.3. Then, dilute each overnight culture 1 to 10 in brain heart infusion broth [1]. Measure the optical density at 600 nanometers using a spectrophotometer [2-TXT]. 
2.3.1. Talent pipetting 1 part culture into 9 parts BHI broth to make a 1 to 10 dilution.
2.3.2. Talent placing a cuvette into a spectrophotometer and selecting wavelength 600 nanometers. TXT: Ideal OD600: 2 - 4

2.4. Pellet 1 milliliter of bacterial culture in a 1.5 milliliter microtube at 6,000 g for 2 minutes [1] and aspirate the supernatant with a vacuum pump [2]. Using a pipette, resuspend the cell pellet in 1 milliliter of autoclaved and filtered mineral water [3-TXT].
2.4.1. Talent placing microtubes in a centrifuge and initiating 6,000 times gravity spin.
2.4.2. Talent removing the supernatant with a vacuum aspirator.
2.4.3. Talent resuspending the pellet with mineral water using a pipette. TXT: Repeat the centrifugation and resuspension process 3x


2.5. Prepare bacterial suspensions at a starting concentration of 1 x 106 colony-forming units per milliliter with 30 microliters of washed bacteria in T25 cell culture flask containing 30 milliliters of mineral water [1]. Mix the suspensions using a serological pipette [2] and place the flask upright at room temperature under dim lighting conditions for storage [3].
2.5.1. Talent pipetting 30 microliters of washed bacteria into a T25 flask containing 30 milliliters of mineral water.
2.5.2. Talent gently mixing the contents of the flask using a serological pipette.
2.5.3. Talent placing the flask upright in a dimly lit area.

2.6. Determine the culturable bacterial population on the first day and then weekly by performing serial dilutions and plating [1].
2.6.1. Talent labeling flasks with day count.

2.7. Then, prepare 10-fold serial dilutions of the bacterial suspension in mineral water ranging from 10–1 to 10–3 [1]. Plate 100 microliters of the undiluted sample and each dilution, in duplicate, on brain heart infusion agar [2]. Incubate all plates overnight at 37 degrees Celsius [3-TXT]. 
2.7.1. Talent preparing dilution tubes and pipetting serial dilutions into each.
2.7.2. Talent plating 100 microliters from each dilution onto agar plates in duplicate.
2.7.3. Talent placing all inoculated plates into a 37 degrees Celsius incubator. TXT: Calculate the concentration of culturable bacteria 



3. Preparation and Inoculation of Eggs
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Transfer the eggs into the incubator to initiate embryogenesis [1]. Position each egg on the tray with the air pocket facing up, so the pointy end is facing downward [2-TXT].
3.1.1. Talent placing eggs onto an incubator tray.
3.1.2. Close-up of talent positioning each egg with the pointed end down. TXT: Incubation: 37.7 °C; 6 days 

3.2. After 4 days, perform candling to distinguish live embryonated eggs from non-viable ones [1].
3.2.1. Talent labeling eggs for inspection under candling station.

3.3. Place the egg over a strong light source to illuminate the interior and observe the presence of a blood vessel network [1]. In live embryonated eggs, confirm the presence of expanding vessels beneath the air pocket and note any twitching movements [2]. Recognize collapsed or absent vessels as indicators of non-viability [3].
3.3.1. Talent candling an egg using an overhead light and rotating gently.
3.3.2. SCOPE: Show interior of egg with a live embryo, visible vessels, and subtle twitching.
3.3.3. SCOPE: Show interior of a non-viable egg with collapsed or absent vessels.

3.4. On the day of inoculation, candle the eggs again to determine the number of viable and non-viable embryonated eggs [1-TXT]. 
3.4.1. Talent re-candling eggs and sorting them into viable and discard piles. TXT: Discard non-embryonated eggs 

3.5. Mark the injection spot on each eggshell 2 to 5 millimeters above the air pocket border using a fine marker [1]. Disinfect the marked area using tissue paper soaked with 70 percent ethanol [2].
3.5.1. Talent marking an egg at the correct height with a pen.
3.5.2. Talent rubbing the marked shell with ethanol-soaked tissue.

3.6. Now, using an 18-gauge needle, gently create a dent at the injection spot without piercing the inner shell membrane [1] and disinfect the spot again with ethanol-soaked tissue paper [2].
3.6.1. Talent gently tapping the shell with the needle to form a dent.
3.6.2. Talent wiping the dented spot with ethanol tissue.

3.7. Next, plug a 25-gauge needle into a 1 milliliter syringe and fill it with the viable but non-culturable bacterial suspension [1]. If needed, flick the syringe with a finger to remove air bubbles [2].
3.7.1. Talent attaching a 25-gauge needle to the syringe and drawing up VBNC suspension.
3.7.2. Close-up of talent flicking syringe to eliminate air bubbles.

3.8. For control conditions, fill syringes with either mineral water or a suspension of Listeria monocytogenes grown overnight in brain heart infusion broth at 5 x 103 colony-forming units per milliliter [1]. Insert the needle through the punctured shell at a perpendicular angle until its base touches the shell, positioning the tip in the allantoic cavity or albumen [2].
3.8.1. Talent labeling syringes and drawing up respective control solutions.
3.8.2. Talent inserting the syringe into an egg at a perpendicular angle until the hub touches the shell.

3.9. Now, slowly inject 100 microliters of the inoculum into the egg [1], keeping the needle steady during injection to avoid harming the embryo [2]. Next, gently withdraw the needle and seal the injection site with a round sticker [3]. Use different sticker colors for each condition or group for clarity [4].
3.9.1. Talent pressing the plunger slowly to inject the inoculum.
3.9.2. Close-up of steady hand and needle position during injection.
3.9.3. Talent removing needle and placing a sticker over the injection site.
3.9.4. Close-up of eggs labeled with color-coded stickers by group.

3.10. Return the inoculated eggs to the incubator and continue incubation for 2 days [1]. Ensure eggs with embryos are not kept out of the incubator or exposed to temperatures below 37.7 degrees Celsius for more than 30 minutes [2].
3.10.1. Talent placing labeled eggs back into the incubator.
3.10.2. Talent setting the parameters on the incubator.



4. Processing of Embryonated and Non-Embryonated Eggs
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Recover the embryonated eggs from the incubator and candle each one to assess embryo viability [1]. Discard eggs with dead embryos and exclude them from the final analysis [2].
4.1.1. Talent bringing eggs to the candling station.
4.1.2. Talent marking and disposing of non-viable eggs into a discard tray.

4.2. Remove the sticker from the egg [1] and disinfect the top end of the shell, covering the air pocket, using tissue soaked in 70 percent ethanol [2].
4.2.1. Talent peeling off the egg sticker.
4.2.2. Talent wiping the shell with ethanol-soaked tissue.

4.3. Using clean dissection scissors, cut through the shell from the injection site to reveal the air pocket [1]. With clean tweezers, tear open the inner membrane separating the air pocket from the egg interior [2].
4.3.1. Talent cutting the top of the egg open at the marked area.
4.3.2. Talent using tweezers to open the inner membrane gently.

4.4. Now, carefully pour the egg contents into a sterile Petri dish [1]. Using tweezers, isolate and transfer the embryo into a new Petri dish [2].
4.4.1. Talent tilting the egg to pour contents into a labeled sterile Petri dish.
4.4.2. Talent isolating the embryo and transferring it, then gently washing it with PBS.

4.5. Transfer the washed embryo into a 15-milliliter centrifuge tube containing 4 milliliters of sterile PBS [1]. Homogenize the embryo using a homogenizer set to 10,000 revolutions per minute [2]. Between samples, clean the dispersion tip sequentially with sterile PBS, 70 percent ethanol, and again sterile PBS [3].
4.5.1. Talent placing embryo into centrifuge tube and adding PBS.
4.5.2. Talent placing embryo under a handheld homogenizer.
4.5.3. Talent dipping the homogenizer tip sequentially in PBS, ethanol, and PBS again.

4.6. Plate 500 microliters of the embryo homogenate onto brain heart infusion agar [1] and incubate the plate at 37 degrees Celsius overnight or longer, as needed [2]. For each inoculation group, count the number of eggs that are positive and negative for Listeria growth on agar plates [1].
4.6.1. Talent plating homogenate on labeled BHI agar plate.
4.6.2. Talent placing plates in a 37 degrees Celsius incubator.
4.6.3. Talent examining the eggs.

4.7. Next, recover the non-embryonated eggs from the incubator [1]. Open the top of the shell and inner membrane by repeating the earlier shell access steps [2].
4.7.1. Talent identifying and collecting non-embryonated eggs.
4.7.2. Talent opening the egg using scissors and tweezers, exposing the albumen.

4.8. Using a micropipette, collect 500 microliters of albumen from each egg and plate directly onto BHI agar [1]. Incubate the plates at 37 degrees Celsius overnight or longer [2]. For each inoculation group, count the number of non-embryonated eggs that are positive for Listeria monocytogenes growth on agar [3].
4.8.1. Talent pipetting albumen onto labeled BHI agar plates.
4.8.2. Talent transferring plates to the incubator.
4.8.3. Talent looking at the eggs and noting down in a book.

4.8.4. 

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: 67.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. No culturable Listeria monocytogenes growth was detected from sterility control eggs injected with mineral water [1], while 100% of eggs injected with culturable Listeria monocytogenes tested positive for bacterial growth [2].
5.1.1. LAB MEDIA: Table 1. Video editor: Highlight the row or column showing zero bacterial growth for the mineral water row and Culturability before egg passage column.
5.1.2. LAB MEDIA: Table 1. Video editor: Highlight the row Culturable Lm in column Culturability before egg passage 

5.2. All embryonated eggs injected with viable but non-culturable Listeria monocytogenes showed bacterial growth [1], whereas Listeria failed to revive in non-embryonated eggs, indicating that revival was not due to lingering culturable bacteria in the inoculum [2].
5.2.1. LAB MEDIA: Table 1. Video editor: Emphasize the column “embryonated eggs” under the main column “culturability after passage” in “VBNC Lm” row.
5.2.2. LAB MEDIA: Table 1. Video editor: Focus on the column “non-embryonated eggs” under the main column “culturability after passage” in “VBNC Lm” row.	
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