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A.  Will you require JoVE to record video microscopy through a microscope (not on a computer screen attached to a microscope), such as filming a complex dissection or microinjection technique? (Y/N) N 

If yes, please list make and model of your microscope: and specify the steps by number/short description: Does your protocol include microscopy steps that are visualized through a microscope with a digital camera/computer attached? (Y/N) N
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) Y 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps: 2.2, step 5 (all), 6.2

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  equal distribution of the fluorescent powder on the deli meat. This is done using the sponge protocol and should eliminate any issues
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to demonstrate the potential cross contamination mechanism of the foodborne pathogen Listeria monocytogenes in a retail deli setting. (Intro) This is accomplished by first designing a mock deli kitchen to simulate the retail environment. (P1) In the second step, deli meat is inoculated with a fluorescent compound (P2) and then volunteers are asked to slice, package and store the coated meat in the refrigerator. (P3) In the final step, the potential cross contamination will be tracked by observing the fluorescent compound under black light. (P4) Ultimately, spectrophotometry can be used to quantify the fluorescent compound, illustrating how cross contamination occurs in the retail deli environment. (P5)
(P1) 2.1.1. setting up deli
(P2) 2.2.1. spreading powder on meat
(P3) 3.5.1. slicing meat AND if needed 3.6.3. meat into fridge
(P4) 3.7.1. “after” shot
(P5) Fig 3.jpg
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Sujata A. Sirsat: The main advantage of this technique over methods that use microorganisms is that with this technique the fluorescent compound can be quantified quickly by spectrophotometry.   

1.2. Jack A. Neal: Though this method can provide insight into retail food safety, it can also be applied to other systems, such as small farms, food processing plants, and other food service operations.
Protocol (read by voice talent at JoVE):
2. Preparing the mock deli

2.1. Begin by placing clean gloves and 70% ethanol on the counter for use during the procedure. Then use a clean knife and cutting board to slice the deli meat into 3 approximately 100 mm thick samples.
2.1.1. WIDE: Talent places gloves and ethanol on counter (please get much of mock deli in shot)

2.1.2. MED: Few seconds Talent cutting last of 3 samples, with other two samples visible on cutting board

2.2. Then use a slightly damp, clean sponge to evenly coat one sample with freshly prepared fluorescent powder. 
2.2.1. CU: Few seconds sample being coated with fluorescent powder (TEXT: See text for fluorescent powder preparation)

2.3. Next wrap all of the samples with plastic wrap and use tape to label the fluorescent powder-coated sample as “A” and the remaining two samples as “B” and “C”. 
2.3.1. MED: Few seconds Talent wrapping at least one sample with plastic wrap

2.3.2. CU: Shot of samples, then “A” tape being placed on one sample

2.3.3. ECU: “B” tape being placed onto sample

2.3.4. ECU: “C” tapes being placed onto sample

2.4. Then place the samples at 4(C and mount black compact fluorescent lights with 13-watt bulbs around the slicer area.

2.4.1. MED: Talent placing samples at 4°C

2.4.2. MED: Few seconds Talent mounting one light

2.5. Cut a 5x5 cm of aluminum foil to serve as a template for swabbing, and fill thirteen 15 ml tubes with 6 ml of 95% ethanol at this time as well.

2.5.1. MED – over the shoulder: Few seconds aluminum foil being cut

2.5.2. CU: Shot of several tubes filled with ethanol with ethanol being added to last tube
2.6. Then mount three video cameras in strategic locations to observe all the areas of the mock deli at the same time. 
2.6.1. MED: Few seconds Talent mounting one camera

3. Simulating deli slicing procedures 
3.1. To track the contamination of the deli meat by fluorescent powder, turn the cameras on to videotape the participants during the procedure and take a “before” picture of the mock deli under black fluorescent light. 
3.1.1. WIDE: Talent turning a different camera on (TEXT: Sync/save video with all angles viewed at once)
3.1.2. MED: Shot of meat slicer under black light or other appropriate before shot OR LAB MEDIA: Authors: please submit an image of “before” photo of deli under black light
3.2. Then have each participant do the following: first, remove the “A”-labeled meat sample from the refrigerator.

3.2.1. MED: Talent removing A sample from fridge

3.3. Next, unwrap the meat, saving the plastic wrap, and place the sample on the carriage tray of the slicer.

3.3.1. MED: Talent finishes unwrapping meat, then puts plastic wrap aside

3.3.2. MED: Talent places samples on slicer
3.4. Secure the sample with meat grip and then turn the slicer on and adjust the slicer index knob to 2.

3.4.1. CU: Shot of sample being secured with meat grip

3.4.2. CU: Shot of slicer being turned on

3.4.3. CU: Shot of slicer index knob being adjusted to 2
3.5. Next slice and dispense 5 pieces of meat onto the deli paper and then turn the power off and release the meat grip.

3.5.1. MED: Few seconds Talent slicing and dispensing meat onto deli paper (Video Editor: Do not need to show all 5 pieces of meat in shot; only enough slicing to get general idea/fit with narrative)

3.5.2. MED: Talent turns power off

3.5.3. MED: Talent releases meat grip
3.6. Place the slices of the meat in a plastic bag labeled “A” and then rewrap the meat sample and return it to the refrigerator.
3.6.1. CU: Few seconds slice(s) being placed into plastic bag with “A” label visible

3.6.2. MED: Few seconds Talent wrapping meat sample

3.6.3. CU: Sample being placed into fridge
3.7. After slicing samples B and C as just demonstrated, take an “after” photograph of the mock kitchen.

3.7.1. MED: Shot of meat slicer under black light or other appropriate after shot OR LAB MEDIA: Authors: please submit an image of “after” photo of deli under black light
4. Quantifying the fluorescent powder and analyzing the results
4.1. To quantify the fluorescent powder contamination, place the sterile aluminum foil template onto each area indicated in the image:

4.1.1. WIDE: Talent placing foil onto one spot on slicer

4.1.2. LAB MEDIA: Fig 1slicer pic.png

4.2. Then swab each area with a sterile calcium alginate cotton swab soaked in 95% ethanol and place one cotton swab in each of the tubes of 95% ethanol.
4.2.1. CU: Few seconds of same area as 4.1.1. being swabbed 

4.2.2. MED: Talent placing swab in one tube, with other tubes containing swabs visible in frame
4.3. Vortex each tube thoroughly and then transfer the contents to individual glass cuvettes.

4.3.1. CU: Shot of one tube/swab vortexing

4.3.2. CU: Shot of one tube contents being transferred into one cuvette

4.4. Read the absorbance of each swab sample at 370 nm and then use the formula to calculate the amount of fluorescent powder swabbed from each area:

4.4.1. MED: Talent placing cuvette into spectrophotometer

4.4.2. LAB MEDIA: Formula.tiff

4.5. Finally, watch the video to quantify the number of times the various surfaces of the mock deli were touched.

4.5.1. MED – over the shoulder: Few seconds Talent watching video of participant in mock deli
5. Results: Microbial contamination in a representative retail environment

5.1. In this representative experiment, volunteers were videotaped to analyze the average frequency of hand contact on various surfaces of the meat slicer during the preparation of the deli slices. 
5.1.1. LAB MEDIA: Fig 1 slicer pic.png
5.2. Four different viewers then analyzed the video and the frequency of hand contacts was averaged. The data indicate that, as expected, the meat grip, deli meat wrapper, deli meat, and deli paper had the highest rates of hand contact, with an average of 8 to 14 contacts per participant.
5.2.1. LAB MEDIA: Fig 2.tif 

(Video Editor: please highlight/outline/otherwise indicate each data bar as mentioned for “meat grip”, “deli meat wrapper”, “deli meat”, and “deli paper”; 

with “an average … participant” please outline/fill in/highlight the 8-14 data rows from the y-axis across the graph parallel to the x-axis [e.g., one big rectangle encompassing all the data that falls within the 8-14 range])
5.3. Surfaces such as the refrigerator grip, table, meat grip, slicer blade, and various components of the carriage tray were then swabbed and the amount of fluorescent powder on the various components of the slicer and the mock kitchen were quantified as just demonstrated. As expected, the results indicated that the highest levels of contamination were found on the refrigerator grip, meat grip, and back plates.  
5.3.1. LAB MEDIA: Fig 3.tif (Authors: Please submit Fig 3.tif with the x-axis ending at 40%) 

(Video Editor: with “Surfaces … then swabbed” please highlight/outline the various texts indicating the different swabbed surfaces along the y-axis; 

with “refrigerator grip”, “meat grip”, and “back plates” please highlight/outline/otherwise indicate each data bar in turn as for 5.1.1.)

6. Conclusion (said by authors on camera)
6.1. Jack A. Neal: While attempting this procedure, it’s important to remember to turn on the video cameras at the same time to ensure that the pictures are synchronized.
6.2. Sujata A. Sirsat: This method can help answer key questions in the food safety field, such as how does cross contamination occur and how can effective training practices be developed based on the results?
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.  

Fig 1 slicer pic.png

Fig 2.jpg

Fig 3.jpg

Formula.tiff
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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