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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)__N_ N (we will do tissue dissection, but we don’t use any microscope for this, so I assume that it can be appropriately recorded with a camera) 
Can you record movies/images using your own microscope camera? (Y/N)__n/a_____n/a__  
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: ____ n/a ______n/a_______
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)_N___N____ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 2.4.2; 3.8.1; 3.9.2

D.  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.) n/a___________________________

E.  Will the filming need to take place in multiple locations? (Y/N) __N___N__ If yes, how far apart are the locations? Filming will be in the lab and animal facility (both within the same building)_

1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 

A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Rebeca: This protocol provides a reliable method to quantify changes in the intestinal microbiota of mice following oral antibiotic administration [1-MED].
1.1.1. Rebeca speaks towards camera, interview style.
1.2. Rebeca: This can help research on host-microbiota interactions, providing insight into pathologies associated with microbial dysbiosis, such as inflammatory bowel disease [1-MED]. 
1.2.1. Rebeca speaks towards camera, interview style.

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Phil: The main advantage of these antibiotic treatment regimes is that they prevent the characteristic weight-loss normally associated with oral antibiotic administration to mice [1-MED].  
1.3.1. Phil speaks towards camera, interview style.

D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.4. Procedures involving animals have been approved by the King’s College London and the Francis Crick Institute Animal Welfare and Ethical Review Body, and by the United Kingdom Home Office [1-Title Card]. 
1.4.1. Title Card


Protocol: (read by voice talent at JoVE)
2. Administration of Antibiotics
2.1. To perform antibiotic treatment through oral gavage, prepare a cocktail of antibiotics by mixing stock solutions that have been prepped as described in the text protocol [1-MED-TXT].  
2.1.1. Talent places labeled stock solutions of antibiotics on ice to thaw.  TEXT Overlay: Oral Gavage Technique
2.2. For a volume of 1 milliliter, mix 50 microliters of Ampicillin, 50 microliters of Gentamicin, 50 microliters of Neomycin, 500 microliters of Metronidazole (pronounced as “me-truh-nahy-duh-zohl”), 25 microliters of Vancomycin (pronounced as “vang-kuh-mahy-sin”) and 325 microliters of water [1-MED-over the shoulder-TXT]/[2-CU].  
2.2.1. Talent mixes the stock solutions to make the cocktail of antibiotics.  Match action in next shot.  TEXT Overlay: Prepare the cocktail fresh before use 
2.2.2. Labeled solution tubes as talent prepares the cocktail of antibiotics.
2.3.0. [Added Shot]: Talent enters animal procedure facility with antibiotic cocktail solution.  (Author Comment: Note for editor: A new step is created (2.3.0) because talent prepares  cocktail in the laboratory but administrates it in the animal facility unit. We don’t think a text is necessary for this) (Editor: I’m not sure this shot will be needed, but it could be nice to visualize the change of location. I’d say omit it for now since there’s no corresponding VO – alternatively, add it and let the authors see that the shot over silence is a bit odd)
2.3. Fix an appropriate gauge gavage needle onto a sterile 1 milliliter syringe and load the antibiotic mix while eliminating any bubbles [1-MED-over the shoulder-TXT]. 
2.3.1. Talent fixes a gauge gavage needle onto a sterile 1 milliliter syringe and loads the antibiotic mix while eliminating any bubbles.  TEXT Overlay: 20 G for 15‒20 g mice
2.4. Grab the skin over the mouse shoulder firmly and stretch the head and neck to straighten the esophagus [1-CU].  Direct the ball-tip of the feeding needle along the roof of the mouth and toward the back of the pharynx.  Then, gently pass it down into the esophagus and inject the 200 microliters of solution [2-ECU]. 
2.4.1. Mouse as talent grabs the skin over the mouse shoulder firmly and stretch the head and neck to straighten the esophagus.  Avoid filming the mouse face.
2.4.2. Mouth as talent directs the ball-tip of the feeding needle along the roof of the mouth and toward the back of the pharynx, gently passing it down into the esophagus and injecting the 200 microliters of solution.  Avoid filming eyes.
2.5. Administer the antibiotic cocktail once daily for the duration of the experiment [1-MED].
2.5.1. Talent places the mouse back into the cage to recover from administration.
2.6. Alternatively, to administer antibiotics through the drinking water, prepare a cocktail of antibiotics as described in the text protocol [1-MED-over the shoulder].  Fill the antibiotic cocktail into a water bottle at approximately 100 milliliters per bottle… [2-MED] and place the bottle on a mouse cage [3-CU]. 
2.6.1. Talent works to prepare the cocktail of antibiotics.  Use labeled containers.  TEXT Overlay: Antibiotics in the Drinking Water Technique
2.6.2. Water bottle as talent fills it with the antibiotic cocktail.
2.6.3. Bottle as talent places it into the mouse cage.
2.7. Replace the antibiotic cocktail with fresh stock twice a week for the duration of the experiment [1-WIDE or MED].
2.7.1. Talent replaces the existing water bottle with a new one.
2.8. Rebeca: It is important to include sweetener into the antibiotic mixture, as this is a crucial factor to prevent mice dehydration.  Careful monitoring of mice weight and general health status should be performed daily during antibiotic administration [1-MED].
2.8.1. Rebeca speaks towards the camera (looking just off-camera), interview style.
3. Collection of Fecal Samples from Stool, Ileum Content and Ileum Wall
3.1. Weigh and label 2 milliliter autoclaved tubes for sample collection [1-MED-over the shoulder].  For collection of fresh stool samples, place each mouse in a restrainer [2-MED].  Then, collect fecal pellets directly from the anus in a collection tube [3-CU].
3.1.1. Talent weighs and labels  2 milliliter autoclaved tubes.
3.1.2. Talent places each mouse in a restrainer.
3.1.3. Collection tube as talent collects the fecal pellets directly from the anus into it.
3.2. After performing euthanasia as described in the text protocol, lay a mouse carcass with the abdomen fully exposed and spray the abdominal area with 70% ethanol [1-MED-over the shoulder].
3.2.1. Talent sprays the abdomen of a draped mouse with 70% ethanol.
3.3. Using sterilized forceps and scissors, make a transverse incision in the abdomen to expose the peritoneum (pronounced as “per-i-tn-ee-uh m”) without damaging any internal tissues [1-CU].  Lift the peritoneum and make an incision to expose the intestines [2-ECU].
3.3.1. Abdomen as talent makes a transverse incision to expose the peritoneum without damaging any internal tissues. [Shots 3.3.1 and 3.3.2 combined]
3.3.2. Incision as talent lifts the peritoneum and makes an incision to expose the intestines.
3.4. Remove the intestines with the forceps and scissors and place it in a sterile Petri dish [1-MED-over the shoulder].
3.4.1. Talent removes the intestines with forceps and scissors and places them in a sterile Petri dish.
3.5. Carefully use forceps to tease the small intestine away from the mesenteric arteries and fat [1-ECU].  Extend the intestine and place it on a clean lab wipe [2-MED-over the shoulder].
3.5.1. Small intestine as talent carefully uses forceps to tease the small intestine away from the mesenteric arteries and fat.
3.5.2. Intestine as talent extends it and places it on a clean lab wipe.
3.6. With a ruler, measure and cut 4 centimeters of the distal ileum of the small intestine [1-CU].  Cut and discard the 1 centimeter of intestine proximal to the cecum (pronounced as “see-kuh m”).  There will be a 3 centimeter portion of ileum left which will be used to collect intestinal bacteria [2-ECU].
3.6.1. Intestine as talent uses a ruler to measure and cut 4 centimeters of the distal ileum of the small intestine. [Shots 3.6.1 and 3.6.2 combined]
3.6.2. Intestine as talent cuts and discards the 1 cm of intestine proximal to the cecum.
3.7. Hold the ileum portion over a 2 milliliter sterile tube [1-MED].  Collect the intestinal content by directly extruding the intestine and colleting the sample in the tube.  This sample will have bacteria from the ileum content [2-CU].
3.7.1. Talent holds the ileum portion over a 2 mL sterile tube. [Shots 3.7.1 and 3.7.2 combined]
3.7.2. Intestine and collection tube as talent directly extrudes the intestine and collects the sample in the tube.
3.8. Prepare a 20 milliliter syringe with cold phosphate buffered saline [3.8.1] and flush the ileum portion, discarding the flow-through [1-MED-over the shoulder] [3.8.2 & 3.8.3].
3.8.1. Talent flushes the ileum portion of the intestine with 20 mL.  Talents prepare a 20 mL syringe with cold PBS. 
3.8.2. [bookmark: _GoBack][Added Shot]: Talents inserts pipette tip into ileum. (Editor: I’m unsure of the timing on the actions in 3.8.2 and 3.8.3, but they’re both needed in sequence. If there isn’t enough time to show both in order, then we may need to tweak the VO a bit and instruct the viewer to insert the syringe first)
3.8.3. [Added Shot]: Talent flushes the ileum portion of the intestine with 20 mL.
3.9. Place the ileum portion on a clean wipe and open it longitudinally with scissors [1-CU].  Scrape the inside of the ileum wall with a scalpel [2-ECU].
3.9.1. Ileum portion as talent places it on a clean wipe and opens it longitudinally with scissors.
3.9.2. Ileum as talent scrapes it with a scalpel.
3.10. Collect any bacteria on the scalpel by washing it with 1 milliliter of PBS over a clean centrifuge tube [1-MED].  Spin at 8000 × g for 5 minutes to pellet the bacteria [2-MED-over the shoulder].  Following centrifugation, discard the supernatant.  This sample will contain bacteria from the ileum wall [3-CU].
3.10.1. Talent washes the scalpel with 1 mL of PBS over a clean centrifuge tube.
3.10.2. Talent places the tube into the centrifuge, shuts lid and starts run.
3.10.3. Tube as talent removes the supernatant. 
3.11. Weigh the tubes containing the samples from stool and ileum [1-MED].  Subtract the weight from the empty tubes to obtain the fecal weight in each sample [2-MED-over the shoulder].
3.11.1. Talent weighs the tubes containing the samples from stool and ileum content.
3.11.2. Talent subtracts the weight from the empty tubes. (Editor: I’m not sure if the authors intended for the corresponding VO to be removed as well. I’m leaving it for now, and I’d suggest trying to use 3.11.1 to cover the entire VO here for the time being)
3.12. Extract bacterial DNA from stool, ileum content and ileum wall samples using commercially available kits [1-MED].  Store the DNA samples at minus 20 degrees Celsius until use [2-MED-over the shoulder].
3.12.1. Talent sets up the DNA extraction.  Note to videographer: The authors will be using a commercial kit here so try to avoid showcasing it as would be done for an advertisement.
3.12.2. Talent places the DNA samples into the freezer.
4. Quantification of Intestinal Microbiota by qPCR
4.1. Thaw the qPCR standard, fecal sample DNA, and qPCR reagents from a commercially available kit, on ice [1-MED-over the shoulder-TXT].
4.1.1. Talent places the frozen qPCR standard, fecal sample DNA, and qPCR reagents on ice to thaw.  TEXT Overlay: See text for preparing standard 
4.2. Dilute the standard in sterile DNA-free water in a range from “10 to the 7” to “10 to the 2” copies per microliter [1-MED].  Dilute the fecal sample DNA to one-half, one-fifth, and one-tenth concentrations [2-CU].  Then, make a master mix reaction for the total number of reactions plus 1 [3-MED-over the shoulder].
4.2.1. Talent dilutes the standard in sterile DNA-free water.
4.2.2. Sample tubes as talent makes fecal sample dilutions.
4.2.3. Talent makes a master mix reaction.  Use labeled containers.
4.3. Mix 30 microliters of the master mix and 5 microliters of the template, which is either the standard, sample, or water, for the negative control [1-MED].  Then, add 10 microliters of this mix to each well in a 384-well optical qPCR plate.  Perform each reaction in triplicate [2-CU].
4.3.1. Talent mixes 30 microliters of the master mix and 5 microliters of the template.
4.3.2. 384-well optical qPCR plate as talent loads the samples in triplicate.
4.4. Seal the qPCR plate and centrifuge briefly [1-MED-over the shoulder].  Then, load the plate on the qPCR machine that is programmed as listed in the text protocol [2-CU].  
4.4.1. A. Talent seals the qPCR plate and places into the centrifuge. 
4.4.1.B [Added Shot]: Talent places the plate into the centrifuge. (Editor: I’m not sure if there is enough VO for you to show both 4.4.1A and 4.4.1B. If both shots can be used and it will look alight, please do that. Otherwise, I’d just show 4.4.1A. This particular centrifuging is standard and doesn't need to be shown if we’re in a pinch)
4.4.2. Plate as talent loads it into the qPCR machine.
4.5. Finally, obtain the cycle threshold values for the standard and samples before calculating the 16S rDNA copy numbers for fecal samples [1-MED-over the shoulder].
4.5.1. Talent records the CT values for the standard and samples in a lab notebook or computer spreadsheet.  
5. Results: Quantification of Intestinal Microbiota by qPCR after Oral Antibiotic Treatment
5.1. Representative results show weight loss in mice after administration of antibiotics by oral-gavage or through the drinking water [1-LM].  No noticeable weight-loss is detected in mice that receive antibiotics by oral gavage [2-LM].  
5.1.1. Fig 1.eps
5.1.2. Fig 1.eps – Video editors, please highlight the red plotted line as this point is narrated.
5.2. When mice are treated with antibiotics in the drinking water, they loose around 10% of their body-weight within the first few days of treatment, but recover normal weight gain thereafter [1-LM]. 
5.2.1. Fig 1.eps – Video editors, please highlight the blue plotted line as this point is narrated.
5.3. The quantification of bacteria in fecal samples requires the use of a standard curve obtained by plotting: the logarithm of copy number for the standard, versus the CT values obtained in the qPCR [1-LM]. 
5.3.1. Fig 2A.eps – Authors, please provide a separate version of 2A without the “A” label.
5.4. Within the linear range, the regression analysis equation enables quantification of the 16S rDNA abundance within the fecal samples [1-LM], as shown here for stool… [2-LM], small intestine content… [3-LM] and small intestine wall samples [4-LM].
5.4.1. Fig 2B.eps – Authors, please provide a separate version of 2B without the “B” label.
5.4.2. Fig 2B.eps – Video editors, please highlight the bar labelled “stool.”
5.4.3. Fig 2B.eps – Video editors, please highlight the bar labelled “SI.”
5.4.4. Fig 2B.eps – Video editors, please highlight the bar labelled “SI-wall.”
5.5. Following 5 or 10 days of oral antibiotic administration, there is a strong decrease in the density of bacteria in stool samples from antibiotic-treated mice [1-LM]. 
5.5.1. Fig 3B.eps – Authors, please provide a separate version of 3B without the “B” label.  – Video editors, please highlight the bars labelled “5” and “10.”
5.6. However, the density of bacteria in feces recovered to normal levels one week after antibiotic administration is stopped [1-LM].
5.6.1. Fig 3B.eps – Video editors, please highlight the bar labelled “17.”

6. Conclusion (said by authors on camera)
6.1. Rebeca: Both oral gavage and administration of antibiotics in the drinking water greatly decrease the fecal bacterial load in treated mice.  Researchers should select the individual method that better fits their experimental requirements considering factors such as the length of treatment [1-MED].
6.1.1. Rebeca speaks towards the camera (looking just off-camera), interview style.
6.2. Phil: The qPCR method for quantification of bacteria can be modified to quantify individual bacterial taxa by using specific primers. This will provide both quantitative and qualitative information about microbiome size and composition [1-MED]. 
6.2.1. Phil speaks towards the camera (looking just off-camera), interview style.

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 
6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Fig 1.eps
Fig 2A.eps – Authors, please provide a separate version of 2A without the “A” label.
Fig 2B.eps – Authors, please provide a separate version of 2B without the “B” label.

Fig 3B.eps – Authors, please provide a separate version of 3B without the “B” label.


General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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