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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? NO

2. Does your protocol include software usage? NO
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.

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
The steps: 2.3, 2.5, 2.7, 2.8, 3.1, 3.2, 3.3 are the important in this protocol.

4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
Step: 2.5
5. Will the filming need to take place in multiple locations? (Y/N) Y
If yes, how far apart are the locations? Within the lab space, however might be in different rooms. For voice recording we might choose a conference room in the same building.

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

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.

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

1.1. Hariom Yadav: Considering the emerging role of gut microbiome in various human diseases, several gut microbiome modulators like probiotics, prebiotics, diets and drugs can help in ameliorating gut microbiome associated health ailments. However, no quick and affordable screening systems are available to predict the effects of such microbiome modulators. This system is simple enough and can be adopted in a wide range of labs to conduct primary screening and predict how particular interventions can impact gut microbiome that ultimately can impact host health. The gut microbiome is a very complex community and there are still many questions about its functions and the effects of probiotic supplementation, prebiotic consumptions, antibiotic administration, fecal transplantation and deliberate infections on it [1].
1.1.1. INTERVIEW


1.2. Hariom Yadav: Simple, affordable and practical for laboratories studying microbiome modulators and their effects on gut microbiota and host health [1].
1.2.1. INTERVIEW


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

1.3. Ravinder Nagpal: Maintenance of aseptic and anaerobic conditions is crucial for this experiment. Also, the fecal specimen should be used afresh immediately upon collection; otherwise, if the experiment is planned later, the sample should be stored at -80°C immediately upon collection, without any exposure to ambient temperature and air. Handling accuracy during aliquot prepping and pipetting is also important for maintaining accuracy and reproducibility [1]. 
1.3.1. INTERVIEW

1.4. Shaohua Wang: It will take less than 12 h in the daytime, we can leave the culture overnight if we need the samples in 24 h. Then followed by the SCFA and microbiome determination [1].
1.4.1. INTERVIEW


Introduction of Demonstrator: (Said by you on camera)

1.5. Author Name: Demonstrating the procedure will be Shokouh Ahmadi- a graduate student, and Rabina Mainali- an under-graduate student from my laboratory [1] [2].
1.5.1. Interview style: Author saying the above 
1.5.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
1. 

Section - Protocol
All methods, protocol and studies described here were approved by the Institutional Animal Care and Use Committee (IACUC) and Institutional Review Board of the Wake Forest School of Medicine, Winston-Salem, NC.
2. Preparation for Fermentation Experiment
2.1. To prepare fermentation media under a fume hood [1], in a reagent bottle on magnet mixture, mix Solution A, Solution B, Trace mineral solution, Water soluble vitamin solution, Folate: biotin solution, Riboflavin solution, Hemin solution, Short chain fatty acid mix, and Resazurin [2-TXT].
2.1.1. WIDE: Talent carries beakers to the bench.
2.1.2. MED: Talent mixes 9 solutions. TEXT: See manuscript for details on fermentation media preparation.
2.2. Then, add into the bottle yeast extract, sodium carbonate, Cysteine hydrochloride monohydrate, and Trypticase, and add 296.1 milliliters of distilled water [1]. Adjust the pH with 1 normal hydrochloride or sodium hydroxide [2] to ensure it is around 7.0 [3].
2.2.1. MED: Talent adds 4 kinds of powder into beaker and mixes, and then adds water.
2.2.2. MED: Talent places a pH meter probe into solution and adds acid/alkaline.
2.2.3. CU: pH meter changes to 7.0.
2.3. Transfer the beaker to an aseptic workstation [1], and use a vacuum filter with pore size at 0.22 micrometers to filter the media for sterilizing [2].
2.3.1. WIDE: Talent transfers beaker to workstation.
2.3.2. MED: Talent uses vacuum to filter.
2.4. To prepare 1 liter anaerobic dilution solution, dissolve 5 grams of sodium chloride, 2 grams of glucose and 0.3 grams of Cysteine hydrochloride monohydrate in deionized water [1-TXT]. Autoclave the reagent bottle with cap at 121.1 degrees Celsius for 15 minutes [2], and store it inside the anaerobic chamber [3].
2.4.1. MED: Talent adds three kinds of powder into water, and fills water to 1 L. TEXT: Anaerobic Dilution Solution
2.4.2. MED: Talent covers the flask and puts into Autoclave.
2.4.3. MED: Talent takes out the flask and puts into anaerobic chamber.
2.5. Before the start of the fermentation experiment, keep all the materials, solutions and tools needed for the fermentation experiment inside the anaerobic chamber for at least 48 hours [1-TXT], to ensure that any residual oxygen is removed [2]. 
2.5.1. WIDE: Talent transfers materials, solutions, and tools to an anaerobic chamber. TEXT: See manuscript for a list of materials needed.
2.5.2. MED: Shot of the materials in anaerobic chamber.
2.6. At least 24 hours before the fermentation experiment, weigh 300 milligrams of inulin and transfer it to a 50-milliliter tube and place it inside the anaerobic chamber [1]. Add 26 milliliters of sterilized fermentation media into the tube, vortex to mix [2].
2.6.1. MED: Talent weighs inulin and transfers to a tube then into the anaerobic chamber.
2.6.2. CU: Talent adds media and vortex’s the tube.
2.7. Allow hydration of fiber for approximately 24 hours [2].
2.7.1. MED:
2.7.2. CU: Shot of the tubes in incubator.
3. Fermentation and Sampling
3.1. At the day of fermentation experiment, prepare fecal inoculum [1]. First, weigh 5 grams of fresh fecal sample in a 50-milliliter conical tube [2]. Add anaerobic dilution solution to the tube to reach a final volume of 50 milliliters [3] and vortex for 15 minutes [4] or until completely homogenized [5].
3.1.1. WIDE: Talent approaches the bench.
3.1.2. MED: Talent weighs fecal sample. With view of the screen on the scale.
3.1.3. CU: Talent adds solution. Close up of the measurement graduations on the tube.
3.1.4. MED: Talent vortexes the tube.
3.1.5. CU: Close up of the homogenized sample in the tube.
3.1.6. [bookmark: _GoBack]Pour the homogenized mixture to a sterile flask assembled with a funnel containing 4 layers of autoclaved cheesecloth [1]. Immediately add 4 milliliters of the mixture from the flask into the tubes containing media for inoculation [2].
3.1.7. MED: Talent filters the mixture.
3.1.8. MED: Talent adds mixture into blank and experimental tubes in the anaerobic chamber.
3.2. Keep the inoculated tubes at 37 degrees Celsius inside the anaerobic chamber, and invert gently once every hour to re-suspend the fibers and inoculum [1]. 
3.2.1. MED: Talent approaches the chamber to invert tubes.
3.3. After 3, 6, 9 or 24 hours take out proper amount of fermented media and centrifuge the samples at 14000 times g for 10 minutes at 4 degrees Celsius [1]. Immediately freeze the supernatant in liquid nitrogen for short chain fatty acids analysis [2] and store the pellet at -80 degrees Celsius for microbiome analysis [3].
3.3.1. MED: Talent places tubes into centrifuge.
3.3.2. CU: Talent transfers supernatant to another tube, and snap freeze in liquid nitrogen.
3.3.3. MED: Talent places the tube with pellet into -80-degree Celsius freezer.

2.1.1. 

Section – Results
4. Results: The Effect of Prebiotic Treatment
4.1. This protocol is used to demonstrate the effect of a specific prebiotic [1]. The feces of healthy human subjects following treatment with inulin showed relatively stable pH for 9 hours, while dropped dramatically after 24 hours [2].
4.1.1. Figure 1
4.1.2. Figure 1- Video editor: Emphasize Figure 1a
4.2. The inoculation of inulin significantly increased the levels of SCFAs (pronounce as short chain fatty acids) and lactate in inulin-treated fecal specimen [1] as compared to non-treated fecal microbiota culture [2].
4.2.1. Figure 1- Video editor: Emphasize Figure 1b-e, emphasize the red bars.
4.2.2. Figure 1- Video editor: Emphasize Figure 1b-e, emphasize the black bars.
4.3. Principle Coordinate Analysis shows different microbiota composition through the weighted and unweighted Unifrac (pronounce as UNI-F-R-A-C) measures of beta-diversity [1] between inulin-treated [2] and untreated samples [3].
4.3.1. Figure 2a&b
4.3.2. Figure 2a&b - Video editor: Emphasize Inulin 9 h and 24 h one by one.
4.3.3. Figure 2a&b - Video editor: Emphasize control 9 h and 24 h one by one.
4.4. Indices of alpha-diversity viz. phylogenetic diversity [1] through PD whole tree [2], species richness [3], operational taxonomic units [4], species evenness [5], as well as relative abundance of major phyla [6] and genera [7] all present different gut microbiota signature between inulin-treated and untreated samples [8].
4.4.1. Figure 2c-h
4.4.2. Figure 2c-h - Video editor: Emphasize Figure 2c.
4.4.3. Figure 2c-h - Video editor: Emphasize Figure 2d.
4.4.4. Figure 2c-h - Video editor: Emphasize Figure 2e.
4.4.5. Figure 2c-h - Video editor: Emphasize Figure 2f.
4.4.6. Figure 2c-h - Video editor: Emphasize Figure 2g.
4.4.7. Figure 2c-h - Video editor: Emphasize Figure 2h.
4.4.8. Figure 2c-h
4.5. Taxonomic cladogram derived from Linear discriminant effect size analysis of 16S sequences represents the differentially abundant taxa between different groups of samples [1].
4.5.1. Figure 3
2.2. 

Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
5.1. Ravinder Nagpal: Follow all the steps carefully. Most important thing is to maintain strict aseptic and anaerobic conditions [1] [2].
5.1.1. Use 2.5.1.
5.1.2. INTERVIEW
5.2. Shaohua Wang: The supernatant collected from the experiment can be used to get insight on the SCFAs level changes as a result of fermentation with the fibers. Additionally, the collected pellet can be used for analyzing the changes in gut microbiome composition [1].
5.2.1. INTERVIEW
5.3. Ravinder Nagpal: Some chemicals used for making the culture media is potentially hazardous. Please follow the MSDS sheet and take precautions accordingly [1].
5.3.1. INTERVIEW
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