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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol include software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
4.1.-4.4.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.5. Inoculate each colon reactor by adding the fecal homogenate in an amount equal to 5% of the reactor volume through the sample port, using a 60 mL syringe. [25 mL for the ascending colon, 40 mL for the transverse colon, 30 mL for the descending colon].
5. Will the filming need to take place in multiple locations? N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.


1.1. [bookmark: _Hlk531277538]Jenni Firrman or LinShu Liu or Peggy Tomasula: The goal of this protocol is to culture the gut microbiota in vitro for the study of microbial dynamics without having to consider the contribution of mammalian components [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.2. [bookmark: _Hlk531277574]Jenni Firrman or LinShu Liu or Peggy Tomasula: Using this multi-stage, in vitro system, the gut microbiota that develop in the lumen and on the mucosa in different regions of the colon can be studied simultaneously [1]. 

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.3. Jenni Firrman or LinShu Liu or Peggy Tomasula or Pieter Van den Abbeele: This system can be used to analyze bacterial interactions and community functions or to test the effects of additives on the gut microbiota, such as food, food components, or pharmaceuticals [1].  

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.4. [bookmark: _Hlk531422107]Jenni Firrman or LinShu Liu or Peggy Tomasula or Pieter Van den Abbeele: Visual demonstration of this method is critical due to the complexity of this in vitro system [1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Section - Protocol
2. System Inoculation
2.1. Begin by filling the ascending colon with 500 milliliters of defined medium [1-TXT], the transverse colon with 800 milliliters of defined medium [2], and the descending colon with 600 milliliters of defined medium [3].
2.1.1. WIDE: Talent adding medium to ascending colon 1, with medium container visible in frame TEXT: See text for system setup and all medium preparation details
2.1.2. MED: Talent adding medium to transverse colon 1, with medium container visible in frame
2.1.3. MED: Talent adding medium to descending colon 1, with medium container visible in frame 
2.1.4. Added shot: WIDE: Talent adding medium to ascending colon 2, with medium container visible in frame 
2.1.5. Added shot: MED: Talent adding medium to transverse colon 2, with medium container visible in frame
2.1.6. Added shot: MED: Talent adding medium to descending colon 2, with medium container visible in frame

2.2. Add mucin agar carriers to the colon regions in an amount proportional to the volume of the reactor [1] and use the sample tube and syringe to remove any excess defined medium from each reactor [2].

2.2.1. Added shot: MED: Talent pouring phosphate buffer
2.2.2. Added shot: Talent washing carriers
2.2.3. Added shot: Talent opening lid
2.2.4. Talent adding carrier(s) to bioreactor(s), with carrier container visible in frame
2.2.5. Added shot: Talent closing lid
2.2.6. CU: Excess medium being removed

2.3. Use the pH probes to adjust the pH in each reactor [1] and turn on the nitrogen flush for 20 minutes [2].

2.3.1. MED-over the shoulder: Talent turning on probe(s), with monitor visible in frame
2.3.2. MED: Talent turning on nitrogen flush 

2.4. Next, thaw the fecal homogenate according to the manufacturer’s guidelines [1] before loading a 60-milliliter syringe with the fecal homogenate sample [2].

2.4.1. MED: Talent placing homogenate into water bath or similar representative action
2.4.2. CU: Homogenate being loaded into syringe

2.5. Then inoculate each colon reactor through the sample port with an amount of homogenate equal to 5% of each reactor volume for overnight culture with pH control [1-TXT].

2.5.1. [bookmark: _Hlk528059424]MED: Talent loading homogenate into reactor(s) TEXT: e.g., ascending colon: 25 mL homogenate; transverse colon: 40 mL homogenate; descending colon: 30 mL homogenate

3. Luminal Fluid and Mucosal Sample Harvest

3.1. The next morning, clean the Luer lock on the sample port of each bioreactor with alcohol [1]. When the ports have dried, connect a 30-milliliter syringe cleared of all air to one of the sample ports [2].

3.1.1. WIDE: Talent wiping port
3.1.2. CU: Syringe being connected

3.2. Withdraw the plunger 3-5 times to ensure a thorough mixing of the vessel components [1] before aspirating 15 milliliters of the culture supernatant from the bioreactor [2].

3.2.1. CU: Plunger being withdrawn and plunged
3.2.2. CU: Supernatant being aspirated

3.3. Then transfer the luminal sample into a sterile falcon tubes and place on ice [1]. 

3.3.1. MED: Talent adding supernatant to tube and placing  on ice
3.3.2. MED: Talent withdrawing sample from bioreactor

3.4. For DNA analysis, collect 1-3 milliliters of luminal fluid using a 5 mL syringe[1]. Collect the supernatant from the other ioreactors in the same manner [2]
Video editor, 3.5. is new, added, so the numbering afterwards might be off.
3.4.1. Added shot:  Talent connects 5 ml syringe
3.4.2. Added shot: Talent removes fluid
3.4.3. Added shot: Talen puts fluid into sterile tube and places on ice


3.5. To set aside sample material for short chain fatty acid analysis, centrifuge 15 milliliters of the luminal sample of interest [1-TXT] and syringe-filter the supernatant through a 0.2-micrometer-pore filter [2] for minus-80-degree-Celsius storage [3].

3.5.1. MED: Talent adding tube(s) to centrifuge TEXT: 10 min, 5000 x g, 4 °C this was originally 3.4.1.
3.5.2. Added shot: MED: Talent connecting needle to syringe
3.5.3. Added shot: Talent pulling up luminal sample
3.5.4. Added shot: Talent removing needle and adding filter
3.5.5. Talent filtering supernatant this was originally 3.4.2
3.5.6. MED: Talent storing sample at -80 °C this was originally 3.4.3

3.6. To set aside sample material for DNA analysis, centrifuge 1 milliliter of luminal fluid [1] and store the pellet at minus-80 degrees Celsius [2-TXT].

3.6.1. MED: Talent adding tube(s) to centrifuge this was originally 3.5.1
3.6.2. CU: Shot of pellet TEXT: Store 10 mL luminal fluid at -80 °C for most experiments this was originally 3.2.2

3.7. For mucosal sample harvest, remove the prepared mucin carriers from 4-degree-Celsius-storage [3.7.2.] and turn on the nitrogen flush [3][4].

3.7.1. MED: Talent removing carriers from fridge
3.7.2. MED: Talent turning on flush It was originally 3.6.2. 
3.7.3. Added shot:Talent pouring phosphate buffer
3.7.4. Added shot: Talent placing carriers in buffer

3.8. Quickly open the reactor lid [1] and replace 50% of the carriers in each reactor with new ones [2].

3.8.1. MED: Talent opening lid
3.8.2. CU: Carrier(s) being removed/replaced

3.9. When all of the carriers have been replaced, quickly re-seal the lid [1] and maintain the nitrogen flush for another 20 minutes [2].

3.9.1. MED: Talent sealing lid
3.9.2. CU: Shot of nitrogen being flushed

3.10. Then aliquot 0.25-0.5 grams of mucin carrier agar into individual 2-millilter tubes for minus-80 degree-Celsius storage until DNA extraction [1].
This was originally 3.9.

3.10.1. Added shot:CU: Talent pouring phosphate buffer
3.10.2. Added shot:Talent washing mucin carriers
3.10.3. Added shot:Talent cutting open mucin carriers
3.10.4. Added shot:Talen removing agar
3.10.5. Added shot:Talent vortex agar
3.10.6. Added shot:Talent weighs out samples
Agar being removed from carrier and/or added to tube, with tube and carrier visible in frame   This was the original 3.9.1.

4. Daily Feeding Cycles

Author comment: This section is automated.  We took video of the actions
4.1. Three times a day the system automatically cycles.  This begins with  140 milliliters of defined medium [1] tranfered into the stomach bioreactor followed by a  1-hour incubation with pH control [2-TXT].

4.1.1. WIDE: Talent at computer initiating feeding cycle, with monitor visible in frame
4.1.2. CU: Medium being pumped into at least one bioreactor TEXT: Feed 3x/ddefined medium transferred into the stomach bioreactor

4.2. At the end of the incubation the contents of the stomach are transferred into the small intestine [1] along with 60 milliliters of pancreatic juice [2].

4.2.1. CU: Stomach contents being pumped into small intestine these 2 shots combined  
4.2.2. CU: Pancreatic juice being pumped into small intestine

4.3. In the small intestine bioreactor, the pH is adjusted automatically to 6.7-6.9 [1] and the contents incubate for 90 minutes [2]. During this incubation the nitrogen flush for each system is turned on for a total of 10 minutes [3].

4.3.1. MED: Talent adjusting pH ????????
4.3.2. MED: Talent setting timer????????
4.3.3. MED: Talent turning on nitrogen flush????????

4.4. [bookmark: _GoBack]At the end of this incubation the contents from the small intestine are transferred into the ascending colon, from the ascending colon to the transverse colon, from the transverse colon to the descending colon, and from the descending colon to the waste [1].

4.4.1. CU: Contents being pumped through systems Videographer: Can split action into separate shots as necessary

Section – Results
5. Results: Representative Stable Community Comparison Between the In Vitro System and the Fecal Inoculum  

5.1. In this representative Principal Coordinates Analysis, the community changed appreciably between days 1 and 7 [1]. 

5.1.1. LAB MEDIA: Figure 2: JoVE Video Editor: please emphasize yellow/light orange data points

5.2. However, from day 11 post inoculation until the end of the experiment, the samples occupied a small region of the Principal Coordinates Analysis space [1] for both sample-sample distance scores based on Operational Taxonomic Unit presence-absence and abundance [2].

5.2.1. LAB MEDIA: Figure 2: JoVE Video Editor: please emphasize red/orange to brown data points in Figure 2A graphs
5.2.2. LAB MEDIA: Figure 2: JoVE Video Editor: please emphasize red/orange to brown data points in Figure 2B graphs

5.3. The measurement of three prominent short chain fatty acids reveals that propionic acid, butanoic acid, and acetic acid fluctuate from the start of the experiment until day 15 post inoculation [1].

5.3.1. LAB MEDIA: Figure 3: JoVE Video Editor: please emphasize data lines from days 1-15 in all graphs

5.4. After day 15, the amounts of these acids produced in each colon region remain constant, with only minimal changes until the end of the experiment [1].

5.4.1. LAB MEDIA: Figure 3: JoVE Video Editor: please emphasize data lines from days 15-28 in all graphs

5.5. Analysis of the stable community for the luminal and mucosal phase of each colon region demonstrates that the communities that develop in the individual colon regions of the in vitro system are similar to the fecal inoculum composition [1].

5.5.1. LAB MEDIA: Figure 4A: JoVE Video Editor: please emphasizes Luminal phase pie charts
5.5.2. LAB MEDIA: Figure 4A: JoVE Video Editor: please emphasizes Mucosal phase pie charts

5.6. Comparison of the alpha diversity of the in vitro system [1] reveals a similar level of diversity as that of the inoculum for all of the regions [2] except the luminal samples from the ascending region [3], demonstrating that the in vitro culture system is able to produce a community comparable to the fecal inoculum both in terms of composition and diversity [4].

5.6.1. LAB MEDIA: Figure 4B: JoVE Video Editor: please emphasize data lines above black dotted lines in both graphs
5.6.2. LAB MEDIA: Figure 4B: JoVE Video Editor: please emphasize black data lines in both graphs
5.6.3. LAB MEDIA: Figure 4B: JoVE Video Editor: please emphasize red data lines below black dotted lines in both graphs
5.6.4. LAB MEDIA: Figure 4B
 


Section - Conclusion
6. [bookmark: _Hlk531422151]Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

6.1. Jenni Firrman or LinShu Liu or Peggy Tomasula or Pieter Van den Abbeele: To produce a stable gut microbiota community, it is critical to prepare the solutions accurately and to maintain the appropriate anaerobic conditions and pH parameters throughout the experiment [1].  
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

6.2. [bookmark: _Hlk531422400]Jenni Firrman or LinShu Liu or Peggy Tomasula or Pieter Van den Abbeele: Following this procedure, the samples can be analyzed for community composition using NextGen DNA sequencing and bioinformatic analysis and for functionality using metabolomics [1].
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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