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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?  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.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes
If Yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured video files to your project page as soon as possible.
https://www.jove.com/account/file-uploader?src=19154048


3. Filming location: Will the filming need to take place in multiple locations?   Yes
If Yes, how far apart are the locations?  <100m

To ensure that your script can be filmed in one day, the Protocol section is 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 

Introduction

1. Introductory Interview Statements

Videographer: Obtain headshots for all authors. 

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· 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: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Chong Zhang: Our methods can help solve the problems that conventional microbial cultivation methods have. It provides a low-cost, operation-friendly, and result-reliable experimental platform for automated microbial cultivation and adaptive evolution.

REQUIRED: What is the main advantage of this technique?
1.2. Xingjin Jian: This technology automates operations and greatly reduces labor consumption. At the same time, it has good culture performance with reliable results and simple operations.

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. 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.

OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?
1.4. Xiaojie Guo: It is mainly used in the microbial research fields such as growth curve measurement, adaptive laboratory evolution, and single-factor multi-level analysis.This method is more suitable for fields such as strain culture and breeding.

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?
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.



Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.6. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.  
1.6.1. INTERVIEW: Author saying the above. 
1.6.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

1.7. 

Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.

2. Preparations for the Experiment
2.1. Start the preparations of the experiment [1] by connecting the syringe needle with an inner diameter of 0.41 millimeters and an outer diameter of 0.71 millimeters to a quick connector A and reagent bottle [2]. Then, autoclave all the equipment at 121 degrees Celsius for 15 minutes [3].
2.1.1. WIDE: Establishing shot of talent working at the lab bench. Syringe and reagent bottle in view.
2.1.2. Talent connecting the syringe needle to a quick connector A, and reagent bottle.
2.1.3. Talent placing the assembly in autoclave.

2.2. To install the microfluidic chip, open the door of the operation chamber [1] and lift the optical fiber probe [2]. 
2.2.1. Talent opening door of the operation chamber.
2.2.2. Talent lifting optical fiber probe.

2.3. Align the electric field holes with the needles [1] and gently place the chip on the chip pedestal [2]. Then, insert the two positioning columns into the positioning holes [3] and put down the optical fiber probe [4].
2.3.1. Talent aligning electric field holes with the electric field needles.
2.3.2. Talent placing chip on the chip pedestal.
2.3.3. Talent inserting the two positioning columns into the positioning holes.
2.3.4. Talent putting down the optical fiber probe.

2.4. Next, connect the quick connector A on the chip to the corresponding port of the microbial microdroplet culture system or MMC (M-M-C) according to the position number as described in the manuscript [1]. When done, close the door of the operation chamber [2].
2.4.1. Talent connecting quick connector A on the chip to the corresponding port of MMC.
2.4.2. Talent closing door of the operation chamber.

3. Growth Curve Measurement in MMC
3.1. Dilute the cultured Escherichia coli MG1655 suspension with the medium to an OD600 of 0.05 to 0.1 [1] to obtain 10 milliliters of initial bacteria solution [2]. Authors: How would you like JoVE’s voice talent to pronounce MG1655 and OD600? (“MG1655” is the serial number, which can be pronounced as “M-G-one-six-five-five”; “OD600” can be pronounced as “O-D-six hundred”).
3.1.1. WIDE: Talent diluting Escherichia coli MG1655 suspension.
3.1.2. Bacteria solution.

3.2. To initialize the MMC [1], click on the Initialization tab. When the initialization interface appears, set the cultivation temperature as 37 degrees Celsius and the photoelectric signal value as 0.6. Initialization will take about 20 minutes [2].
3.2.1. Talent at the computer clicking tabs. Videographer: Please capture multiple usable shots to reuse late in the script
3.2.2. SCREEN: Initialization parameters being set.
Authors: Please obtain screen capture videos for all the shots labeled SCREEN and upload them on your project page: https://www.jove.com/account/file-uploader?src=19154048

3.3. Later, place a sterilized reagent bottle on the clean bench [1] and tighten the cap [2]. Use a 10-milliliter sterile syringe to inject 3 to 5 milliliters of MMC oil from the syringe needle of the side tube into the reagent bottle [3]. Then, tilt and rotate the reagent bottle slowly to make the oil fully infiltrate the inner wall [4].
3.3.1. Talent placing sterilized reagent bottle on the clean bench.
3.3.2. Talent tightening cap.
3.3.3. Talent injecting MMC oil.
3.3.4. Talent tilting and rotating reagent bottle.

3.4. After injecting 5 milliliters of an initial bacteria solution into the bottle [1], fill the reagent bottle by injecting 5 to 7 milliliters of the MMC oil [2].
3.4.1. Talent injecting initial bacteria solution.
3.4.2. Talent filling reagent bottle by injecting 5 to 7 milliliters of the oil.

3.5. Pull out the independent quick connector A of the reagent bottle [1] and insert the quick connector A into the bottle’s quick connector B to complete the sample injection operation [2]. 
3.5.1. Talent pulling put independent quick connector A of the reagent bottle.
3.5.2. Talent inserting connector A into the bottle’s quick connector B.

3.6. Once done, open the door of the operation chamber [1] to put the reagent bottle into the metal bath [2].
3.6.1. Talent opening door of the operation chamber.
3.6.2. Talent placing the reagent bottle into the metal bath.

3.7. Pull out the C2 (see- two) connector of the chip [1] and the quick connector A of the reagent bottle [2]. Connect the side tube connector of the reagent bottle to the C2 connector [3] and the top tube connector to the O2 (O-two) connector [4] before closing the door of the operation chamber [5]. Authors: please mention full forms for C2 and O2 if available.( “C2” and “O2” are just marks, not abbreviations)
3.7.1. Talent pulling out the C2 connector of chip.
3.7.2. Talent pulling out the quick connector A of the reagent bottle.
3.7.3. Talent connecting side tube connector of the reagent bottle to the C2 connector.
3.7.4. Talent connecting the top tube connector to the O2 connector.
3.7.5. Talent closing door of the operation chamber.

3.8. To choose the function of growth curve measurement [1], click on Growth Curve. In the parameter setting interface, input the Number as 15. Then, turn on the OD detection switch and set the Wavelength as 600 nanometers. Click on Start tab to start droplet generation. The process will take 150 minutes to complete [2]. Authors: Does abbreviations “OD” here mean optical density? (Yes, it is.)
3.8.1. Reuse 3.2.1 Talent at the computer clicking tabs
3.8.2. SCREEN: Parameter being set after clicking on Growth Curve.

3.9. When a pop-up window appears on the main interface prompting a message [1], open the door of the operation chamber [2] to take out the reagent bottle [3] and connect the C2 (see-two) and O2 (O-two) connectors [4]. 
3.9.1. SCREEN: Meassage being prompted. Video Editor: Please emphasize on the message “Remove the reagent bottle between C2 and O2, then click the OK button after completion” on the screen
3.9.2. Talent taking out reagent bottle.
3.9.3. Talent connecting C2 and O2 connectors.

3.10. After closing the door [1], click the OK button in the pop-up window to automatically cultivate the droplets and detect the OD values [2].
3.10.1. Talent  closing the door.
3.10.2. SCREEN: OK button being clicked, and droplets being cultivated. OD values detected.

3.11. When the growth curve reaches the stationary phase, click the Data Export button to export the OD data. Select the data save path and export the OD value recorded during the cultivation period in the .CVS (dot-C-V-S) format [1-TXT]. 
3.11.1. SCREEN: Data being exported. TEXT: .CVS files can be opened by Microsoft Excel Video Editor: Please show the text overlay when the VO says “export the OD value recorded during the cultivation period in the .CVS format”

3.12. To plot the growth curve, use mapping software such as EXCEL and Origin 9.0 (nine point o)
3.12.1. SCREEN: Growth curve being plotted.

4. Adaptive Evolution in MMC
4.1. Designate two sterilized reagent bottles for the initial bacteria solution and the fresh medium [1]. Then, inject required volumes of the initial bacteria solution, fresh medium, and MMC oil into the reagent bottles as explained earlier [2-TXT].
4.1.1. WIDE: Two reagent bottles labeled for the initial bacteria solution and the fresh medium.
4.1.2. Talent injecting solutions in reagent bottle. TEXT: Store as much fresh medium as possible in MMC

4.2. To choose the function of adaptive evolution [1], click on ALE in the software. In the parameter setting interface, turn on the OD Detection switch. Set all the parameters described in the manuscript and hit the Start tab to start droplet generation. The process will take about 25 minutes [2]. Authors: How would you like JoVE’s voice talent to pronounce ALE? (“ALE” is the abbreviation of “adaptive laboratory evolution”. It can be pronounced as “A-L-E”.)
4.2.1. Reuse 3.2.1 Talent at the computer clicking tabs
4.2.2. SCREEN: Tabs being clicked, and parameters being set. The droplet generation process being started.

4.3. During each sub-cultivation period, observe whether the maximum OD values of the droplets have increased significantly. If the increase occurs and meets the experiment requirements, click on the Data Export button to export the OD data [1].
4.3.1. SCREEN: Data being observed and exported.

4.4. To extract the target droplets from the MMC, click on the Screening tab to select the function of droplet extraction. Choose the Collect option and click the numbers of target droplets. Then, click on OK [1].
4.4.1. SCREEN: The function of droplet extraction being selected and Droplets being collected.

4.5. Wait for the pop-up window prompting a message [1], put the CF quick connector into the microcentrifuge tube for collection [2] and then click on OK [3].
4.5.1. SCREEN: Pop being displayed. Video Editor: Please emphasize on the popped up message "Please pull out the CF quick connector and put it into the EP tube" on screen
4.5.2. Talent putting the CF quick connector into the microcentrifuge tube.
4.5.3. SCREEN: OK being clicked.

4.6. [bookmark: _GoBack]After 1 to 2 minutes, when the software interface will pop up a new window prompting a message [1], insert the CF quick connector back [2] and click on OK to make MMC continue to run [3]. Authors: please mention full forms for CF if available. (“CF” is just a mark, not an abbreviation)
4.6.1. SCREEN: Pop being displayed. Video Editor: Please emphasize on the popped up message "Please insert the connector back and click OK if finished" on screen
4.6.2. Talent inserting CF quick connector.
4.6.3. SCREEN: OK being clicked.

4.7. When the next target droplet reaches the droplet recognition site, collect it as specified before [1].
4.7.1. SCREEN: The droplet being collected.

4.8. Use a 2.5-microliter pipette to take out and [1] place the droplet on a 90-millimeter solid plate [2], followed by spreading the drop evenly with a glass triangular coated rod with a side length of 3 centimeters [3]. Then, cultivate the drop in a 37 degrees Celsius constant temperature incubator for 72 hours [4].
4.8.1. Talent taking out droplet.
4.8.2. Talent placing droplet on solid plate.
4.8.3. Talent spreading the drop evenly with a glass triangular coated rod.
4.8.4. Talent placing the plate in an incubator.

4.9. Later, pick 3 to 5 independent colonies of bacteria [1] to cultivate each colony separately in a 50-milliliter shake flask with 10 milliliters of fresh medium [2] in a shaking incubator at 200 rotations per minute and 37 degrees Celsius for 48 to 72 hours [3].
4.9.1. Talent picking up colony of bacteria.
4.9.2. Talent cultivating/adding colony of bacteria in shake flask.
4.9.3. Talent placing the flask in shaking incubator.

4.10. After the incubation, follow the related standard regulations to store the cultured bacteria solution in the glycerol tube [1].
4.10.1. Talent storing cultured bacteria solution in the glycerol tube.


Protocol Script Questions
Authors: Please use the step and shot numbers from the script above (not step numbers from the manuscript) when answering the questions below. Do not include steps that will be screen-captured and do not list entire sections.

1) Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps (steps are indicated with the 2-digit numbers, like 2.1, 2.2, etc.). 

Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.2.4, 3.3, 3.4, 3.7, 3.8, 4.2

2) If a dissection or stereo microscope is required for your protocol, please list all shots that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).

[bookmark: Text2]Click here to list microscope shots, using the shot numbers from the protocol section of the video script.None is required.     



Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 121. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

5. Results: The Adaptive Evolution of The Methanol-Essential Escherichia coli (MeSVsv2.2) in MMC 
5.1. The representative analysis shows the growth curves of 50 droplets in the whole adaptive evolution process [1]. It was observed that the methanol-essential Escherichia coli strain or MeSV2.2 displayed initial slow growth [1] followed by fast growth  [2]. Authors: How would you like JoVE’s voice talent to pronounce MeSV2.2? (It can be pronounced as “M-E-S-V-two-point-two”.)
5.1.1. LAB MEDIA: Figure 6 A.
5.1.2. LAB MEDIA: Figure 6 A. Video Editor: Please emphasize graph curves from day 0 to day 10
5.1.3. LAB MEDIA: Figure 6 A. Video Editor: Please emphasize graph curves from day 10 to day 18

5.2. The growth curve of droplet 6 in the whole adaptive evolution process was plotted separately [1]. The maximum OD600 value in the first generation was 0.37 [2], which increased to 0.58 in the last sub-cultivation period indicating that the strain in the droplet 6 has realized an obvious adaptive evolution [3]. Authors: How would you like JoVE’s voice talent to pronounce OD600? (“OD600” can be pronounced as “O-D-six hundred”)
5.2.1. LAB MEDIA: Figure 6 B.
5.2.2. LAB MEDIA: Figure 6 B. Video Editor: Please emphasize horizontal red dotted line representing 0.37 on Y-axis
5.2.3. LAB MEDIA: Figure 6 B. Video Editor: Please emphasize horizontal red dotted line representing 0.58 on Y-axis

5.3. Furthermore, the growth curves of the droplet 6 strain and the initial strain were compared [1]. The droplet 6 strain exhibited a higher maximum specific growth rate and higher cell concentration in the stationary phase than the initial strain [2].
5.3.1. LAB MEDIA: Figure 6 C.
5.3.2. LAB MEDIA: Figure 6 C. Video Editor: Please emphasize red graph line




Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver each statement. 
What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
6.1. Xingjin Jian: (2.4., 3.7.) The most important thing is to ensure that the connection of the instrument, chip and reagent bottles is correct, which is the premise for all operations to proceed normally.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
6.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
6.3. Chong Zhang: Yes, this method provides researchers with a new idea for the cultivation of microorganisms, and also provides an efficient and low-cost platform for the adaptive evolution of strains.


Thank you for addressing our questions. We will incorporate your answers and suggestions, and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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