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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? Yes Fluorescence Microscopy, but no need for filming 
Can you record movies/images using your own microscope camera? yes
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.

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.)
2.1 adding redox indicator
2.2 boiling the medium; 
2.2 flushing headspace with N2 gas;
2.3 adding reducing agent
2.3  medium is changing from blue/red to colorless

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.)
2.2: The medium has to boil for several minutes to remove oxygen from the liquid.
5. Will the filming need to take place in multiple locations? No
If yes, how far apart are the locations? 


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. Andreas O. Wagner: In contrast to aerobic organisms, strictly anaerobic microorganisms require the absence of oxygen. As oxygen is ubiquitous in air, retaining oxygen-free conditions during cultivation is a prerequisite for anaerobic culturing.

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


1.2. Eva M. Prem: The applied technique presents a simple and inexpensive method to provide anoxic conditions to cultivate a mixed microbial population in liquid culture.

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. Mira Mutschlechner: This technique can also be applied for cultivation of pure cultures; however, for highly oxygen sensitive microorganisms this procedure might not be applicable.

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







Section - Protocol
2. Preparation of Medium and Filling of Cultivation Flasks 
2.1. Start by weighing medium ingredients in an appropriate flask [1] and dissolving them with half-volume of distilled water [2]. Then, add 1 milliliter of redox indicator followed by vitamins and trace element solution [3]. Adjust the pH according to organism requirements [5] and bring the final volume to 1 liter with distilled water [4]. Videographer: This step is important!
2.1.1. WIDE: Establishing shot of talent weighing medium ingredients. 
2.1.2. Talent adding water to flask. 
2.1.3. Talent adding redox indicator and element solution. 
2.1.4. Talent adding water for a final volume of 1 L. 
2.1.5. Shot added: Talent adjusting pH of the medium
2.2. Fill 120 milliliter serum flasks with 50 milliliters of medium [1], then incubate them in a 100 C water bath for 20 to 30 minutes to reduce the solubility of oxygen in the liquid phase [2].  Flush the headspace with nitrogen [3], close the flasks with butyl rubber septa, and fix with aluminum caps [4]. Videographer: This step is important and difficult!
2.2.1. Talent filling serum flasks using a dispenser. 
2.2.2. Talent putting flasks in water bath. 
2.2.3. Talent flushing headspace with nitrogen.
2.2.4. Talent closing and fixing flasks.

NOTE: Authors added an interview statement here. Not sure how it was slated. 
Andreas O. Wagner: Take care of appropriate room ventilation when working with nitrogen.
INTERVIEW: Named talent says the statement above in an interview-style shot. Videographer: Instruct talent to look more directly at the camera compared to other interview shots because this is a warning statement.
2.3. Next, add 0.1 milliliters of reducing agent to each flask to further reduce the redox potential [1-TXT] and autoclave the flasks for 20 minutes at 121C [2]. Videographer: This step is important!
2.3.1. Talent adding reducing reagent. TEXT: 0.1mL per 50mL medium 
2.3.2. Talent putting flasks in autoclave and starting it. 
2.4. Andreas O. Wagner: An autoclave certified for the sterilization of closed vessels has to be used when applying this protocol. Otherwise, overpressure derived from temperature increase might cause serum flasks to explode.

2.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot. Videographer: Instruct talent to look more directly at the camera compared to other interview shots because this is a warning statement. 
3. Inoculation of the Medium 
3.1. To prepare inoculum from anaerobic digester, add 400 milliliters of distilled water into a flask [1] and bring it to boil [2]. Cool it down to approximately 30 C while permanently flushing the headspace with nitrogen [3]. 
3.1.1. Talent adding water to flask. 
3.1.2. Water boiling. 
3.1.3. Talent flushing headspace while flask cools.
3.2. Add approximately 100 grams of sludge derived from an anaerobic digester, making sure to record the exact mass of the sludge for determination of dilution [1]. Exchange the flask’s headspace with nitrogen [2] and close it with a butyl rubber septum [3]. 
3.2.1. Talent adding sludge and recording sludge mass. 
3.2.2. Talent exchanging headspace. 
3.2.3. Talent closing the flask. Author NOTE: This shot is numbered as 3.2.2a
3.3. Shake the flask for 30 minutes at 120 rpm [1], let larger sludge particles sediment [2], then use a syringe and cannula to remove 5 milliliters of inoculum and inject it into a previously prepared serum flask [3].
3.3.1. Flask shaking. 
3.3.2. Sedimentation of larger particles.
3.3.3. Talent using a syringe to transfer inoculum to serum flask.
4. Incubation, Sampling, and Analysis
4.1. Incubate the inoculated serum flask at an appropriate temperature for the experiment [1], making sure to drain the overpressure caused by the temperature increase approximately 15 to 30 minutes after beginning incubation [2].
4.1.1. Talent putting serum flask in incubator. 
4.1.2. Talent draining overpressure. Videographer: Obtain multiple reusable takes of this shot because it will be reused.
4.2. [bookmark: _GoBack]To evaluate biogas production and composition during incubation time, record the current atmospheric pressure [1] and prepare a manometer [2] to evaluate the pressure within the flask [2a].
4.2.1. Talent recording atmospheric pressure. 
4.2.2. Talent preparing manometer. 
Added shot: 4.4.2a	Talent measuring pressure inside flasks.
4.3. Shake the flasks [1] and remove 1 milliliter of headspace gas using the syringe and cannula [1]. Measure the hydrogen, oxygen, methane, and carbon dioxide concentrations using gas chromatography [3]. 

4.3.1. Talent shaking flask. Talent removing 1 mL of headspace gas. NOTE: 4.3.1. and 4.3.2. were taken in one shot.
4.3.2. Talent removing 1 mL of headspace gas.
4.3.3.  Talent performing gas chromatography.
4.4. Use 1 milliliter of liquid from the flask to monitor the concentrations of volatile fatty acids according to manuscript directions [1] and drain the flask’s overpressure after returning it to the appropriate temperature [2].
4.4.1. Talent taking 1 mL of liquid from the flask.
4.4.2. Use 4.1.2.











Section – Results
5. Results: Microorganism Cultivation under Anaerobic Conditions  
5.1. This protocol was used to create miniature bioreactors conducting anaerobic digestions [1]. Tryptophan, tyrosine, phenylalanine, meat extract, and casein were added at three different concentrations and methane production was monitored over a 28-day incubation period [2]. 
5.1.1. Figure 2. 
5.1.2. Figure 3. Video Editor: Emphasize the horizontal axis (cont, Tryp, Tyr…) when VO says ‘Tryptophan, tyrosine, phenylalanine, meat extract, and casein’ and emphasize the vertical axis when VO says ‘three different concentrations’.
5.2. Methanogens were visualized by irradiating the coenzyme F420, which is an electron carrier in methanogenesis and exhibits a blue-green fluorescence with an absorption maximum at 420 nanometers [1]. 
5.2.1. Figure 4. Video Editor: Emphasize the blue fluorescence in image when VO says ‘blue-green fluorescence’.
5.3. Concurrent with gas analysis, samples were analyzed for volatile fatty acid [1] and phenyl acid concentrations during the incubation period [2].
5.3.1. Figure 5.
5.3.2. Figure 6. 



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

6.1. Nadine Praeg: Molecular biological methods targeting the abundance of specific microorganisms and/or composition of the microbial community at a certain point of the experiment can be applied using the described procedure.

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