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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:  12
Number of Shots:  35

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

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.
· 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. Preparation of Bacterial Pre-culture and Medium
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. Prepare the overight or ON (ON) culture the day before the experiment [1-TXT]. Prepare pre-culture by adding 6 microliters of ON culture to 6 milliliters of full rich defined media or RDM (R-D-M) [2]. Divide the mixture equally into two 15 milliliter culture tubes and label them as A and B [3]. Incubate both tubes at 37 degrees Celsius with shaking at 200 revolutions per minute [4].
2.1.1. WIDE: Talent sitting next to the prepared ON culture tube kept on the workbench. TXT: Strain: E. coli NCM3722
2.1.2. Talent adding ON culture into a tube containing full RDM.
2.1.3. Talent dividing the culture into two tubes and labeling them A and B.
2.1.4. Talent placing the tubes into an incubator shaker.

2.2.  Monitor the optical density at 600 nanometers using tube B and do not proceed until the optical density reaches approximately 0.5 [1].
SCREEN: Display the OD reading approaching 0.5 on the instrument monitor. 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=21548908 
Videographer: Please record the computer screen for the shots labeled as SCREEN as back-up.

2.3. During incubation, prepare the low RDM medium [1] by mixing the required reagents and allocating the total volume across bottles for different time points [2]. Then, seal each bottle with caps fitted with three tubes [3]. 
2.3.1. Talent arranging the reagents on the workbench.
2.3.2. TEXT ON A PLAIN BACKGROUND:
Low RDM Medium:
10x MOPS modified rich buffer - 620 mL
0.132 M potassium phosphate dibasic solution - 62 mL
Autoclaved milliQ water - 5518 mL
5x EZ supplement - 0.124 mL 
10x ACGU solution  - 0.248 mL

Medium allocation:
~900 milliliters: 1 liter bottle (time points 1 and 2) 
~2100 milliliters: 2.5 liter bottle (time points 3 and 4) 
~3200 milliliters: 4 liter bottle (time points 5 and 6) 
2.3.3. Talent sealing bottles with 3 tubed caps.

3. Setting up the Millifluidic Continuous Culture Device System
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Using two tubes fitted to the cap, deliver medium to 0.45 micrometer polyvinylidene fluoride or PVDF (P-V-D-F) filters [1]. Connect the third widest silicone tube to a 0.2 micrometer vent filter for sterile air exchange [2]. Attach one end of each peristaltic tube with free Male Luer lock fittings, to the smaller diameter silicone tubes [3] while keeping the aluminum foil cover on the free fitting [4].
3.1.1. Shot of two medium delivery tubes extending outward, each connected toward separate PVDF filters.
3.1.2. Talent connecting a vent filter to the third silicone tube.
3.1.3. Talent attaching peristaltic tubing to the smaller diameter silicone tubes.
3.1.4. Shot of aluminum foil cover on the free fitting.

3.2. Place the bottles and peristaltic pump into an incubator set to 37 degrees Celsius [1]. Secure all peristaltic tubing into the channels of the same pump head, ensuring identical flow rates across all filters [2].
3.2.1. Talent placing bottles and pump into the incubator.
3.2.2. Talent fixing tubing into the pump head channels.

3.3. Dilute the pre-culture at a ratio of 1 to 10, by adding 600 microliters of culture to 5.4 milliliters of low RDM [1]. Using a 1 milliliter pipette, introduce 1 milliliter of diluted culture into each of six 0.45 micrometer PVDF filters [2].
3.3.1. Talent pipetting pre-culture into fresh medium for dilution.
3.3.2. Talent loading diluted culture into multiple PVDF filters.

3.4. After rinsing one-way check valves with autoclaved ultrapure water, attach them to each end of the filters [1]. Remove the aluminum foil covers from tubing fittings [2]. Connect each filter to the peristaltic tubing fittings [3].
3.4.1. Talent rinsing check valves and attaching them to filters.
3.4.2. Talent removing foil covers from tubing.
3.4.3. Talent connecting filters to tubing fittings.

3.5. Set the flow rate to 2 milliliters per minute on the peristaltic pump and start the flow [1-TXT]. Place a waste receptacle below the filters to collect outflow [2].
3.5.1. SCREEN: Show setting the flow rate to 2 milliliters per minute and starting the pump. TXT: Time 0
3.5.2. Talent positioning a waste container beneath the filters.

4. Sample Collection and Analysis
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. After 2 hours, unplug one of the filters connected to the 1 liter bottle [1]. Unscrew the one-way check valves [2] and place the filter into a 50 milliliter centrifuge tube with the inlet facing downward [3].
4.1.1. Talent disconnecting a filter from the setup.
4.1.2. Talent unscrewing the check valve.
4.1.3. Talent placing the filter into a centrifuge tube with the inlet facing downward.

4.2. Centrifuge the tube at a relative centrifugal force of 2000 for 2 minutes [1]. Using a sterilized pipe cutter, apply gentle pressure at the outlet end of the plastic casing to open the filter [2]. Release the inner cylinder and discard the membrane-containing section [3].
4.2.1. Talent placing the tube into a centrifuge.
4.2.2. Talent pressing the outlet end of the plastic casing with pipe cutter and opening the filter.
4.2.3. Talent removing and discarding the membrane section.

4.3. Rinse the inner walls of the filter casing with the collected culture medium [1]. Measure the total collected volume using a 5 milliliter serological pipette [2]. At subsequent time points, unplug the corresponding filters and repeat the collection procedure [3]. Label and organize the collected samples according to their respective time points [4].
4.3.1. Talent rinsing the inner casing walls with collected medium.
4.3.2. Talent measuring liquid volume with a pipette.
4.3.3. TEXT ON A PLAIN BACKGROUND:
4 hours: 1 liter bottle 
6 hours and 8 hours: 2.5 liter bottle 
10 hours and 12 hours: 4 liter bottle
4.3.4. Talent labeling centrifuge tubes with time points.

4.4. Take three 100 microliter aliquots from each sample [1] and fix them with glutaraldehyde to a final concentration of 1.5 percent [2]. Label with fluorescent DNA (D-N-A) dye [3] and using flow cytometry, count the number of cells per microliter [4].
4.4.1. Talent pipetting aliquots into separate tubes and adding fixative.
4.4.2. Talent adding glutaraldehyde into the tubes.
4.4.3. Talent adding fluorescent DNA dye to the fixed samples.
4.4.4. SCREEN: Show prepared samples ready for flow cytometry analysis.



1.1.1. 

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: 125.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. The log10-transformed cell counts followed linear trajectories over time [1], indicating exponential growth in all conditions [2].
5.1.1. LAB MEDIA: Figure 4A–C. Video editor: Show the straight fitted lines across the data points.
5.1.2. LAB MEDIA: Figure 4A–C. Video editor: Highlight the data points aligning closely along the straight lines.
5.2. The growth rates were 0.88 plus or minus 0.03 per hour for the 0.5% RDM condition [1], 0.64 plus or minus 0.06 per hour 0.25% condition [2], and 0.18 plus or minus 0.002 per hour for the 0.01% condition [3].
5.2.1. LAB MEDIA: Figure 4A. Video editor: Highlight the label “μ = 0.88” in the 0.5% RDM panel.
5.2.2. LAB MEDIA: Figure 4B. Video editor: Highlight the label “μ = 0.64” in the 0.25% RDM panel.
5.2.3. LAB MEDIA: Figure 4C. Video editor: Highlight the label “μ = 0.18” in the 0.01% RDM panel.
5.3. The cell counts reached up to 10 to the power of 9 cells per sample [1], demonstrating that the millifluidic continuous culture device or MCCD (M-C-C-D) supports both exponential growth and high biomass yield at nanomolar to micromolar nutrient concentrations [2].
5.3.1. LAB MEDIA: Figure 4A–C. Video editor: Highlight the dots just below the “9” mark on the y-axis at the right end of each graph.
5.3.2. LAB MEDIA: Figure 4A–C.
5.4. Cells grown in 0.5% RDM had a mean length of 1.8 plus or minus 0.3 micrometers [1], whereas cells grown in 0.01% rich-defined medium had a mean length of 1.1 plus or minus 0.28 micrometers [2].
5.4.1. LAB MEDIA: Figure 4D. Video editor: Highlight the inset image showing a single larger rod-shaped cell. 
5.4.2. LAB MEDIA: Figure 4E. Video editor: Highlight the inset image showing a single smaller rod-shaped cell. 
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