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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? 
2.3.-2.5., 3.2., 3.3.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
Selection of larvae, same developmental stage (see Protocol 2.3)
Force feeding, especially inclusion of necessary controls and control animals (2.4), avoid penetration of the gut
Analyze individual larvae do not use pooled animals for RNA expression analysis
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. Anna Lange: Our protocol expands the use of G. mellonella from a systemic infection model to a model that allows bacterial administration via the natural oral route [1].

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

1.2. Julia Frick: G. mellonella is a suitable replacement model for rodents in analyzing different hallmarks of innate microbe-host interactions, as the larvae can be used for human pathogens [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. Author Name: Visual demonstration is helpful for observing how quickly the animals move, how an experienced person handles the animals, and how the needle is introduced into the mouth of the larvae [1].	Comment by Bridget Colvin: Authors: Only Authors who have not given a Required statement may give an Optional statement, so this statement can only be given by Andrea Schäfer or it must be excluded.

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

Introduction of Demonstrator (Said by you on camera):	Comment by Bridget Colvin: Authors: Andrea Schäfer only needs to be introduced if she does not give the Optional statement in 1.3.

1.4. Julia Frick: Demonstrating the procedure will be Andrea Schäfer, a technician from my laboratory [1][2]. 

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera



Section - Protocol
2. G. mellonella Rearing and Larva Preparation and Force Feeding

2.1. Begin by transferring the eggs laid by adult moths to 2-liter boxes containing wax moth substrate at 30 degrees Celsius in the dark [1-TXT].

2.1.1. WIDE: Talent adding egg(s) to box TEXT: See text for all substrate preparation details

2.2. After 1-2 weeks, transfer 25 grams of larva-containing substrate into fresh substrate when small and tiny larvae become visible [1], synchronizing the larvae after 2 weeks according to their size into groups of 30-40 larvae in new 2-liter containers on wax moth substrate [2].

2.2.1. CU: Larva-containing substrate being added to fresh substrate
2.2.2. CU: Bigger larva being added to new 2-L container 

2.3. After two weeks, select larvae for the experiment by weight [1], using only pale, fast-moving larvae with a mass of 180-200 milligrams [2].

2.3.1. MED: Talent placing larva into weight boat on balance
2.3.2. CU: Shot of pale, fast moving larv(ae) 

2.4. To force-feed the larvae, load an insulin syringe with a blunt-ended needle for oral application with 1 x 107 bacteria per 10 microliters of DPBS per larva [1] and load the syringe into a microsyringe pump [2].

2.4.1. MED: Talent loading syringe with bacteria, with bacteria suspension container visible in frame
2.4.2. MED: Talent loading syringe onto pump

2.5. Wait for a larva to open its mouthparts before inserting the syringe carefully between the mandibles and delivering the bacteria [1-TXT].

2.5.1. CU: Mouthparts opening, the syringe being inserted/bacteria being delivered Videographer: Can split 3.2.1. and 3.2.2. into separate shots as necessary TEXT: Do not force syringe between mandibles
2.5.2. [Added Shot] Hands show how to use the pump for application of bacterial suspension. 

2.6. When all of the larvae have been fed, incubate the animals in the dark at 37 degrees Celsius between 1-24 hours [1-TXT].

2.6.1. MED: Talent placing larv(ae) at 37 °C TEXT: Use DPBS for mock-fed background controls

3. Orally-Administered Larva Processing and RNA Isolation

3.1. For larva processing, clean a safety hood with ethanol [1] and spray reagent for preventing RNase contamination [2]. 

3.1.1. WIDE: Talent wiping hood, with ethanol spray bottle and safety glasses visible in frame
3.1.2. MED: Talent spraying reagent, with reagent bottle visible in frame

3.2. Snap-freeze the living larvae in liquid nitrogen [1] and homogenize each individual frozen larva using a mortar and pestle and a small volume of liquid nitrogen [2].

3.2.1. MED: Talent snap freezing larv(ae)
3.2.2. CU: Larva being homogenized

3.3. When a powdered homogenate has been produced [1], transfer the homogenate to a disposable weigh boat [2] and wait for the liquid nitrogen to evaporate [3-TXT].

3.3.1. CU: Shot of homogenate
3.3.2. MED: Talent adding homogenate to weight boat
3.3.3. CU: Shot of evaporated liquid nitrogen TEXT: Prepare homogenate for each individual from same experimental group

3.4. When all of the larvae have been homogenized, mix the powdered homogenates with 1 milliliter of Trizol in a 2-milliliter tube [1] and incubate the mixture at room temperature for 1 hour [2].

3.4.1. MED: Talent adding homogenate to tube
3.4.2. MED: Talent placing tube at room temperature 

3.5. At the end of the incubation, pellet the homogenate by centrifugation [1-TXT] and transfer the supernatant into a new tube [2].

3.5.1. MED: Talent placing tube(s) into centrifuge TEXT: 15 min, 8000 x g, RT
3.5.2. CU: Supernatant being collected

3.6. Mix the supernatant with 200 microliters of 1-Bromo-3-Chloropropane, or BCP (B-C-P), [1] for a 5-minute incubation at room temperature followed by a 10-minute incubation on ice [2].

3.6.1. MED: Talent adding BCP to tube, with BCP container visible in frame
3.6.2. MED: Talent placing tube on ice

3.7. At the end of the second incubation, centrifuge the BCP-added reaction [1-TXT] and transfer the upper transparent layer into a new 2-milliliter tube [2].

3.7.1. MED: Talent adding tube(s) to centrifuge TEXT: 15 min, 18,000 x g, 4 °C
3.7.2. CU: Upper layer being added to tube

3.8. Precipitate the RNA of the transferred upper layer with 500 microliters of isopropanol by mixing and inverting the tube for 5 minutes [1] before collecting the precipitate RNA by centrifugation [2-TXT].

3.8.1. MED: Talent mixing and/or inverting tube, with isopropanol container visible in frame 
3.8.2. MED: Talent adding tube(s) to centrifuge 

3.9. Wash the precipitated RNA pellet with 500 microliters of 75% ethanol [1] and dry the RNA for 5-10 minutes at room temperature [2-TXT].

3.9.1. [Added Shot] CU: Talent takes off supernatant and ethanol is added to tube, with 75% ethanol container label visible in frame.
3.9.2. [Added Shot] Talent adding tube(s) to centrifuge 
3.9.3. [Added Shot] Talent takes off supernatant
3.9.4. MED: Talent placing tube at RT TEXT: Caution: Do not over dry Author comment: Shot renamed.

3.10. When the ethanol has evaporated, add 100 microliters of ribonuclease inhibitor in nuclease-free water to the dried RNA pellet [1] and carefully vortex the tube until the pellet is completely dissolved [2].

3.10.1. MED: Talent adding inhibitor to tube, with inhibitor container visible in frame
3.10.2. CU: Tube being vortexed 

3.11. Measure the RNA quality and quantity by standard protocols, ensuring that the 260/280 ratio is approximately 2 and the 260/230 ratio in the range of 2-2.2 [1].

3.11.1. MED: Talent adding sample to spectrophotometer 

3.12. Then use 5 micrograms of the isolated RNA for DNase digestion and gene expression analysis according to standard protocols [1-TXT].

3.12.1. MED: Talent adding RNA to buffer, with buffer, enzyme, water, and inactivation reagent containers visible in frame TEXT: Samples contain larval and feeder bacterial RNA




Section – Results
4. Results: Representative Commensal-Induced Gene and Protein Expression in G. mellonella

4.1. G. mellonella is able to clear the initial force-fed bacterial load until no bacteria are detectable [1], with the 16s (sixteen-s) gene copy numbers of both B. vulgatus and E. coli substantially decreased within 24 hours [2].

4.1.1. LAB MEDIA: Figure 2: JoVE Video Editor: please emphasize 1-hour data clusters
4.1.2. LAB MEDIA: Figure 2: JoVE Video Editor: please emphasize 24-hour data clusters

4.2. Commensal-administered G. mellonella larvae induce RNA gene expression of various innate immunity marker genes [1].

4.2.1. LAB MEDIA: Figure 3

4.3. For example, the LPS-recognition molecules apolipophorin and hemolin are generally expressed more highly in E. coli-administered larvae [1] compared to B. vulgatus-administered larvae [2].

4.3.1. LAB MEDIA: Figure 3: JoVE Video Editor: please emphasize red data lines in both graphs
4.3.2. LAB MEDIA: Figure 3: JoVE Video Editor: please emphasize blue data lines in both graphs

4.4. Further, the production of reactive oxygen and nitrogen species are strongly upregulated upon E. coli force-feeding [1] compared to B. vulgatus [2] as well as
antioxidative Gst gene expression [3].

4.4.1. LAB MEDIA: Figure 4: JoVE Video Editor: please emphasize red data lines in Nos and Nox-4 graphs
4.4.2. LAB MEDIA: Figure 4: JoVE Video Editor: please emphasize blue data lines in Nos and Nox-4 graphs
4.4.3. LAB MEDIA: Figure 4: JoVE Video Editor: please emphasize red data line in Gst graph

4.5. In addition, differential antimicrobial peptide expression is induced more strongly after E. coli administration [1] than in response to B. vulgatus force-feeding [2].

4.5.1. LAB MEDIA: Figure 5: JoVE Video Editor: please emphasize red data lines in all graphs
4.5.2. LAB MEDIA: Figure 5: JoVE Video Editor: please emphasize blue data lines in all graphs


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

5.1. Anna Lange: (Step: 2.3) Remember to use only healthy, white, quickly-moving larvae, to use patience during the force feeding to avoid stressing the larvae, and to include all of the necessary controls [1].
5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera 
5.2. Anna Lange: The activation of G. mellonella immune markers can be directly determined by ROS or GST activity assays and the abundance of AMPs can be determined by bacterial growth inhibition assays [1].
5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera 
5.3. Julia Frick: This technique can be used as a screening toll for different commensal and pathogenic bacteria for exploring the effects of intestinal symbionts or pathobionts without the sacrifice of many vertebrates [1].
5.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera 
5.4. Anna Lange: Always use the appropriate personal protective equipment when working with liquid nitrogen, BCP, or Trizol substances [1].
5.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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