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Authors, please fill out the brief questionnaire below.   

A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) ____NO_____ If yes, please list make and model of your microscope: ______________________________
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____NO____ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps__feeding the mice infected bread; collecting feces samples; processing of intestinal tissues; brain harvest________________________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  __Preparing the contaminated bread pieces; start with rigorously prepared homogenous aliquots of bacteria, prepare more bread pieces than you think you will need; only allow experienced laboratory personnel to perform this step____________________________


1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):
Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  


Conceptual Narrative:


The overall goal is to monitor the course of oral L. monocytogenes infection using a mouse model that more closely mimics human disease than conventional intragastric or intravenous models (Intro)

The first step is to contaminate a piece of bread with L. monocytogenes  (P1)

Next, mice are fed the bread to induce a natural, food born infection (P2)

At various time points post-infection, tissues are harvested for analysis. (P3)  

Finally, the total number of Listeria present in each infected tissue is determined by plating on selective agar media. (P4)

Using this model, BALB/c mice are highly susceptible to infection while C57BL/6 mice clear the infection rapidly (P5)

P1: resuse shot 2.6.1  or  animate a yellow droplet falling onto a white cube and the cube turns yellow
P2: reuse shot 3.3.2 or animate the yellow cube being eating by a mouse
P3: resuse 5.5.2 or animate organs leaving the mouse
[bookmark: _GoBack]P4: Lab media: Figure 1A
P5: Lab media: Figure 3


Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or Powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   


B.  Interview: (Said by you on camera. Don’t forget to smile!)  

Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.   
· Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    
· Enter the name of the individual who will say each line. 
· Please choose and fill out the statement(s) that convey the most important fact(s) about your protocol. You may revise the given prompts as necessary to improve the sentence flow.
· If any individuals will be doing demonstrations on camera but are not assigned a speaking part in this interview section, please use statement 1.8 to introduce these demonstrators (for example, the PI introduces students)

1.1. Sarah D’Orazio: My former graduate student Elsa Bou Ghanem developed this novel oral infection model after we discovered that intragastric inoculation of mice resulted in almost immediate systemic spread of Listeria monocytogenes, complicating our efforts to identify the pathyways used by the bacteria to translocate across the gut mucosa. 
1.2. Sarah D’Orazio: The main advantages of the food borne infection model are that it is not physically invasive or traumatic for the mice, and there is a reproducible delay of 36-48 hours before the bacteria disseminate from the gut to peripheral tissues. 
1.3. Sarah D’Orazio: Demonstrating the procedure will be Tanya Myers-Morales, a Research Scientist, and Grant Jones, a graduate student from my laboratory. 
1.3.1. Interview style: Author saying the above 
1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.


Protocol (read by voice talent at JoVE):

Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     


2. Preparation of the inoculum:

2.1. Begin by cutting white bread into small cubes, using sterile scissors and avoiding the crusts.  Place individual pieces into microcentrifuge tubes and store at -20C until the day of the infection. 
2.1.1. MED: Talent cuts bread cubes
2.1.2. MED/CU: Talent holds up bread cube of ideal size
2.1.3. MED: Talent puts bread in tube and puts tube in storage box

2.2. Using a sterile scalpel, cut small chunks of salted butter, place each in a sterile microcentrifuge tube and store at -20C
2.2.1. MED: Talent cuts chunks of butter
2.2.2. CU: Talent holds up chunk of butter before putting it into a tube

2.3. On the day of infection, thaw bread pieces at room temperature and melt an aliquot of butter at 55˚C.
2.3.1. MED: Shot of removing bread-filled tubes from freezer 
2.3.2. MED: Shot of butter tube going into the 55˚C water bath 

2.4. Next, prepare the bacteria by aspirating the broth from the pellet after centrifugation. Re-suspend the bacteria in a small volume of pre-warmed PBS.
2.4.1. CU: Talent aspirates broth from pellet. Text Overlay (10 min. at 14,000 x g)
2.4.2. CU: Talent adds PBS Text Overlay (2 µl per bread piece used)
 
2.5. After vortexing the melted butter, add an appropriate volume to the bacteria and mix thoroughly.  
2.5.1. MED: Talent vortexes butter.  Text Overlay (3 µl per bread piece used)

2.6. Working quickly, pipette 5 µl of this bacterial suspension onto a single piece of bread in a microcentrifuge tube.  The solution should be completely absorbed by the bread.
2.6.1. CU: Talent pipettes suspension onto bread
2.6.2. CU: Shot of bread with all solution absorbed (pick up with forceps to show camera?)



3.  Infection of mice: 

3.1. The mice are fasted the day before infection by moving them into a clean cage with raised wire flooring.  The food is removed but the mice are given unrestricted access to water.
3.1.1. MED: Shot of mouse cage with raised wire floor
3.1.2. MED: Shot of dumping the food and inserting water bottle 

3.2. After the onset of the dark cycle, transfer a single mouse to an empty cage working in a laminar flow hood equipped with a red light bulb.
3.2.1. MED: show empty cage 
3.2.2. MED: Talent sits at a laminar flow hood and transfers mouse

3.3. Using sterile forceps, present the contaminated bread piece to the mouse.  Often, the mouse will eat it directly off the forceps.  If the mouse doesn’t take it immediately, put the bread piece on the floor of the cage.  Typically, the mouse consumes the entire bread piece within 2-10 min. 
3.3.1.  CU: Talent presents bread piece to mouse and then places on cage bottom
3.3.2. CU: Shot of mouse eating bread piece 
Note for film editors: In Take 1, the action for shots 3.3.1 and 3.3.2 happens all in one shot, and was not slated separately, because the mouse ate the bread right off the forceps.  In Take 2, the bread is presented and then dropped onto the bottom of the floor.  The mouse eats it, but has it’s back to the camera so you can’t see the eating action as clearly as in Take 1.  But then the mouse moves, and you can see that the bread is gone.  I suggest using both of these takes as the two shots for this section.

3.4. If the mouse does not eat the bread right away, return the cage back to the rack and leave mouse undisturbed for up to 2 hours.
3.4.1. MED: Talent places cage back on rack

3.5. After infection, return the mouse to its original cage and replenish the chow.  Continue to house the mice on raised wire flooring for the duration of the experiment.
3.5.1. MED: Talent returns animal to original cage and adds food
3.5.2. MED: Show cage - wire flooring should be visible



4. Monitoring the level of bacteria shed in feces:

4.1. To collect feces, retrieve a cage of mice and work quickly to place each mouse in a 500 mL plastic beaker.  Typically the mice will expel 1-4 stool pellets within 5 minutes. At that point, return the mouse to its cage.
4.1.1. MED: Talent places mouse in plastic beaker
4.1.2. CU: Shot of mouse in beaker, stool pellet in sight
4.1.3. MED: Return mouse to cage

4.2. Use sterile forceps to transfer feces to microcentrifuge tubes that were previously weighed and labeled.
4.2.1. MED: Talent transfers feces to tube

4.3. Weigh each tube again and then calculate the total weight of the feces. Typical weights for fecal pellets range from 10-30 mg each. 
4.3.1. MED: Talent weighs tube again
4.3.2. MED: Over the shoulder shot of Talent recording weight

4.4. Next, add PBS to each tube before using a sterile toothpick to mash the fecal pellets. 
4.4.1. CU: Talent uses toothpick to mash feces.  Text Overlay (200l per 30 mg feces)

4.5. Vortex each tube for 30 seconds, prepare serial dilutions and plate.
4.5.1. MED: Talent vortexes tube
4.5.2. MED: Shot of all labeled dilution tubes and plates with spreader in view 



5.  Harvest of infected tissues:

5.1. After euthanasia, pin the mouse down on a dissecting surface and cut away the skin to reveal the internal organs.
5.1.1. MED: Talent pins euthanized mouse down on surface
5.1.2. MED: Side shot of talent making incision, not showing the face

5.2. Locate the gall bladder and snip it carefully with sterile scissors to detach it from the liver, taking care not to burst it. Transfer to a microcentrifuge tube containing 1 mL sterile water.
5.2.1. CU: Talent cuts away gall bladder
5.2.2. CU: Talent places bladder in tube

5.3. The spleen, liver and lymph nodes are also removed and placed in separate tubes for future analysis.
5.3.1. MED: Shot of labeled tubes containing tissues

5.4. Next, harvest the entire intestinal tract, from the base top of the stomach to the end of the colon, and place it into a petri dish.
5.4.1. MED: Talent removes intestinal tract
5.4.2. CU: Shot of intestinal tract in petri dish

5.5. To remove the brain, cut the tissue above the neck and across both ears at a 45˚ angle.  Use sterile forceps to peel the skin towards the nose and expose the skull and facial bones. 
5.5.1. CU: Talent cuts skin above neck and across ears
5.5.2. CU: Talent pulls back skin

5.6. Using forceps to grip the skull, make shallow cuts across the lateral edges of the skull, avoiding the brain.  Next, cut the bony ridge between the eyes.  
5.6.1. CU: Talent makes a cut on one side of the skull
5.6.2. CU: Talent cuts between the eyes

5.7. Use forceps to hold the top of the skull and pull backwards to expose the brain.  Gently lift the brain from its cavity and place it in a 15 mL centrifuge tube containing 1.5 mL sterile water.
5.7.1. CU: Talent removes skull
5.7.2. CU: Shot of exposed brain
5.7.3. CU: Talent removes brain and puts into tube

5.8. After dissection, transfer the infected tissues to the lab bench for further processing.
5.8.1. MED: Talent takes closed container out of hood


6. Processing of infected intestinal tissues:

6.1. Separate the colon, cecum, and small intestine into 60 mm dishes and then store on ice.
6.1.1. CU: Talents separates tissue
6.1.2. MED: Shot of all tissues in their dishes after separation

6.2. The small intestines can be further divided into three equal pieces, approximating the duodenum, jejunum, and ileum to facilitate removal of the luminal contents.
6.2.1. MED: Talent cuts small intestine
6.2.2. CU: Shot of small intestine in its equal parts

6.3. To keep the tissues pliable and prevent tears during handling, wet them with sterile PBS. 
6.3.1. CU: Talent wets tissue

6.4. Next, use sterile forceps to squeeze out the luminal contents into a waste beaker or a sterile tube if collecting the luminal bacteria. 
6.4.1. CU: Talent squeezes out luminal contents

6.5. Using a 25 g needle and sterile PBS, flush 4 mL through one end of the tissue, use the forceps to squeeze out any contents, and then flip the tissue over and repeat on the other end. 
6.5.1. CU: Talent flushes PBS through tissue
6.5.2. CU: Talent squeezes out contents
6.5.3. MED: Talent flips the tissue over

6.6. Open each washed tissue by cutting longitudinally with sterile scalpel blade, and then make several lateral cuts to slice the tissue into smaller fragments.
6.6.1. MED: Talent cuts tissue open
6.6.2. MED: Talent cuts tissue into smaller pieces 

6.7. Transfer the intestinal pieces to a tube containing sterile water and homogenize.
6.7.1. MED: Talent homogenizes tissue.  (Text Overlay: See text protocol for full details and for instructions for processing other tissue types)



7. Results: Food born infection:

7.1. These images show examples of colony growth on selective agar plates after 48 hours.   In this example, L. monocytogenes colonies grown on BHI/L+G agar have a smooth, dome-shaped, creamy white appearance.
7.1.1. LAB MEDIA:  D’Orazio Fig. 1
7.1.2. LAB MEDIA:  D’Orazio Fig. 1A

7.2. This agar inhibits the growth of most intestinal microbiota, but some non-Listeria colonies (arrow) may be observed at low dilutions.
7.2.1. LAB MEDIA: D’Orazio Fig. 1B

7.3. L. monocytogenes colonies can be confirmed by growth on CHROMagar Listeria plates.  These colonies appear blue with a white halo surrounding the colony.
7.3.1. LAB MEDIA :D’Orazio Fig. 1C

7.4. It is not uncommon to see an inhibition of L. monocytogenes growth, resulting in colonies of varying sizes, in the lowest dilution of either intestinal or liver homogenates plates on BHI/L+G agar.
7.4.1. LAB MEDIA – D’Orazio Fig. 1D

7.5. This data shows that BALB/c/By/J (BALB) mice are significantly more susceptible to food borne infection than C57BL/6 (B6) mice. The bacterial load in the intestines, spleen, liver and gall bladder are proportional to the challenge dose given to the mice.  
7.5.1. LAB MEDIA  - D’Orazio Fig. 2 



INSTRUCTIONS FOR AUTHORS:
Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown
5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    
        uninjected control at 48 hours post fertilization looks normal, as expected 
        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms
                     containing the first of two EGF-like repeats, exhibit brain edema.
	        -LAB MEDIA: 0123_PIname_Figure2.tif	

5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 
        the heads of the uninjected controls look normal 
        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     
                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:
http://www.jove.com/index/Details.stp?ID=1597

8. Conclusion (said by authors on camera)
Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line. You may revise the given prompts if necessary to better fit your protocol.

8.1. Grant Jones: A critical feature of this model is the time of day that the mice are fed the contaminated food.  C57BL/6 mice are very receptive to feeding at any time of day, however, BALB/c may be reluctant to pick up the food and eat it unless you offer it to them at night, or during their dark cycle. 

8.2. Tanya Myers-Morales: This general approach can also be used to study the transmissibility of Listeria propagated on different types of food sources and may also be applied to studies using other orally transmitted bacterial pathogens

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, 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.  

Insert your media filenames here.


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, as well as an introduction to your videographer, closer to your filming date.
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