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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) Y (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: Olympus SZX10. 
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) N 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps using the step numbers listed in this document. 2.7, 2.10, 2.11, 3.2, 5.2, 5.3
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the steps using the step numbers listed in this document. 2.7. We will film a video of this procedure using the camera from the stereoscope. 
E.  Will the filming need to take place in multiple locations? (Y/N) N 
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 screen for the presence of bacterial foodborne pathogens from the body surface and the alimentary canal of individual flies using a commercially available PCR-based detection system. (Intro)
This is achieved by first collecting wild flies from the trash area of restaurants. (Video Editor: First show multiple flies around a trash dumpster (LAB MEDIA TO BE PROVIDED). If the authors cannot provide an image, we don’t have any dumpsters in the DAM, although there is a basket of fruit [DAM ID# 2798]. Possibly make a simple dumpster with the fruit, or show the fruit scattered about like trash.)
Note to the Authors: Please provide a figure or image illustrating where flies are captured if possible.
Individual flies are immersed in nutrient broth to collect microbiota from the body surface. Then the alimentary canal is extracted, placed in another tube containing nutrient broth… and disrupted to liberate the bacteria from within the tissue. (P1: Video Editor: Start with an individual fly that enters a tube at mention of “ are washed with nutrient broth” and then have the fly exit the tube immediate after “body surface” Show the alimentary canal [the brown worm-like thing] coming out of the fly at “canal is extracted” and then have the alimentary canal go into the tube with the beads at “homogenized.” Then if possible, animate the beads to swirl around the tube.)
The next step is to transfer the samples to pathogen-specific enrichment broth for bacterial growth, which will increase the concentration of the bacteria above the detection limits of the assay. (P2: Video Editor: Label the tube on the left with the brown cap “Body Surface” and the tube on the right with the blue cap “Alimentary Canal.” Have the second set of tubes appear at “to pathogen-specific” and label them with text of “Enrichment.” Transfer liquid from the Body Surface and Alimentary Canal tubes into the enrichment tubes with a micropipettor [like DAM ID# 2538] immediately after they appear. If possible, indicate some passage of time, and show the orange liquid in the enrichment tubes become cloudy starting with “increase the concentration.” Keep the cloudy color in these tubes through the rest of the overview.)
Next, the enriched samples are lysed…, and added to PCR tubes containing ready-to-use tablets for PCR-based detection of the target pathogens. (P3: Video Editor: Transfer part of the enrichment samples to the blue tubes with a micropipettor [like DAM ID# 2538] at “the enriched samples” and make the solution cloudy if possible. Move the tubes to the tank at “lysed” and add text of “Lysis.” Then make the liquid clear and remove the tubes from the tank. Transfer liquid from lysis tubes to the PCR tubes at “added to PCR tubes.” Move PCR tubes to the tube rack [the black tray] at “for PCR-based.” Have the PCR machine appear immediately after and label it as “PCR-Based Detection.” Show the tube rack entering the machine [or indicate with an arrow] at “of the target pathogens.”)
The final step is to isolate pure bacterial colonies from the samples that were PCR-positive by plating the enrichment broth on selective… and differential media. (P4: Video Editor: Connect PCR tubes corresponding to enrichment tubes [from P2] with lines at mention of “isolate pure bacterial.” Use image of an inoculating loop [wire loop from DAM ID# 518] to dip into the tube with the arrow at “samples that were,” and show streaking with the loop across the plate in the pattern depicted immediately after. Then have the lines appear on the plate at “selective and” and touch a bacterial colony on the second plate [indicated with the red circle] with the loop. Streak the loop as indicated by the pattern on the second plate. Have the lines appear on the plate with the end of the statement.)
Ultimately, the combination of PCR-based detection and pure colony isolation is used to assess the prevalence of Salmonella (pronounced: sal-meh-NEL-eh), Cronobacter (pronounced: kroh-noh-back-ter), and Listeria monocytogenes (pronounced: lis-TEER-ee-ah mon-oh-sigh-TAWJ-eh-neez) from the body surfaces and the alimentary canals of individual wild-caught flies. (P5: Video Editor: LABMEDIA Results_6.2 and 6.1 Figures only.)
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Monica Pava-Ripoll: The main advantage of this technique over existing methods, like traditional plating, is that it is rapid and reliable as well as sensitive enough to screen the body surface and the alimentary canal of a single fly for the presence of bacterial foodborne pathogens.   

1.2. Rachel Pearson: This method can help answer key questions in the investigation of foodborne illness outbreaks, such as the mechanisms of transmission by insects and the sources of the pathogens.  

1.3. Amy K. Miller: The implications of this technique extend beyond diagnoses of foodborne pathogens from food and environmental samples and now include the ability to detect those bacterial pathogens from individual insects like flies.  

1.4. Monica Pava-Ripoll: Though this method can provide insight into the diversity of foodborne bacteria carried by filth flies, it can also be applied to other insects that exhibit behaviors that favor the spread of foodborne pathogens such as roaches and ants.
1.5. George Ziobro: We first had the idea for this method, when we noticed that even though insects are known vectors of foodborne pathogens, it has been challenging to link them as the carriers of the pathogen that causes a particular foodborne illness outbreak.
Note to the Authors: 
Because authors are limited to one introductory statement and ~ 3 lines of text, I have crossed out one statement. If the information in the crossed-out statement is more important, please feel free to use that statement instead of the one selected.
Protocol (read by voice talent at JoVE):
2. Fly Dissection and Bacterial Enrichment
2.1. To begin, place aseptically-collected flies in a -20 °C freezer for 5 to 7 minutes to immobilize them.
2.1.1. MED: Talent places flies in the -20 freezer.
2.1.2. CU: Show flies prior to being immobilized

2.1.3. CU: Show flies after immobilization (Video Editor: Show 2.1.2 and 2.1.3 as a split screen with the word “Before” under shot 2.1.2 and “After” under 2.1.3.)
2.2. Then place one fly into a sterile 2 ml tube containing 1 ml of pre-warmed buffered peptone water, known as BPW, using sterile forceps. 
2.2.1. MED – Over the shoulder: Talent takes the tube from the heating block or water bath and places the fly in the tube with the forceps. (TEXT: 37 °C)
2.3. Gently mix the contents of the tube by inversion for 2 minutes to ensure that the whole body of the fly contacts the medium. This transfers the microbiota on the surface of the fly to the BPW.
2.3.1. ECU: Talent inverts the tube several times. (Videographer: need about 17 s of footage.)
2.4. Next, transfer the fly to a new 2 ml tube using sterile forceps. Surface-disinfect the fly by immersing it in 70% ethanol for 1 minute, and then remove the ethanol. Rinse the fly with sterile distilled water. 
2.4.1. CU: Talent transfers fly to the tube.

2.4.2. MED: Talent adds ethanol to the tube and inverts to mix. 
2.4.3. ECU: Talent removes ethanol from the tube.
2.4.4. CU/MED: Multiple usable takes of talent adding water to the tube and inverting to rinse. Shot will be repeated later. 
2.5. Following the rinse, add freshly prepared 0.05% bleach solution to the tube, mix gently for 1 minute, and then remove the bleach. 
2.5.1. CU: Talent adds bleach solution to the tube and inverts to mix. 
2.5.2. CU: Talent removes bleach from the tupe.
2.6. Rinse the fly 3 times with sterile distilled water. To confirm sterilization, transfer the water from the last rinse to a sterile 2 ml tube and test for contaminating bacteria as described in the text protocol. 
2.6.1. Use shot 2.4.4
2.6.2. MED: Talent transfers water from the rinse to a new tube for other tests.
2.7. Next, place the fly on an autoclaved paper towel to remove any excess water. Once dry, transfer the fly to a sterile 60 mm-disposable Petri dish, and place the dish under a dissecting microscope.
2.7.1. MED: Talent places fly on paper towel, 
2.7.2. CU: Talent blots off the water, then transfers it to the Petri dish. 
2.7.3. MED – over the shoulder: Talent places the dish on the microscope and then focuses the microscope on the fly.
2.8. Carefully pull the anus and the entire alimentary canal out of the fly using sterile fine-tip forceps. Next, aseptically transfer the alimentary canal to another 2 ml tube containing 1 ml of pre-warmed BPW and 0.5-mm zirconia/silica beads. 
2.8.1. SCOPE: Talent pulls the alimentary canal out of the fly.

2.8.2. MED: Talent removes tube from the heat block and places the alimentary canal in the tube. (TEXT: 37 °C)
2.8.3. ECU: Show the alimentary canal in the tube with the beads.
2.9. Use a cell disruptor to mix the tube containing the alimentary canal for 5 to 10 minutes to release bacteria from within the tissue.
2.9.1. MED – over the shoulder: Talent places the tube in and operates the cell disruptor.
2.10. Place the remainder of the fly in a clean 2 ml tube and add 95% ethanol for long-term storage at -20 °C.
2.10.1. CU: Talent adds ethanol to the tube and transfers fly from dish into tube and adds ethanol.
2.10.2. MED: Talent places fly in the freezer.
2.11. For primary bacterial enrichment, distribute the BPW containing microbiota from the surface or the alimentary canal into three 2 ml tubes with the appropriate pre-warmed medium. Incubate the tubes at the indicated temperature and time that is required for each pathogen. 
2.11.1. CU: Talent distributes BPW from the sample tube to the different tubes of media. (TEXT: 300 (l)
2.11.2. MED: Talent places tubes in heating blocks/incubators water bath. (Note to the Authors: Clearly label each block with the temperature using lab tape.)
2.12. For secondary enrichment of Salmonella and Cronobacter, transfer 100 µl of the enriched culture to sterile cluster tubes containing 400 µl of pre-warmed brain heart infusion broth. Incubate the tubes in a heating block at 37 °C for 3 hours. 
2.12.1. CU: Talent transfers liquid from 2 ml tube to cluster tube.

2.12.2. MED – over the shoulder: Talent caps tubes and places them in the heating block.
3. Cell Lysis for the Detection of Salmonella and Cronobacter
3.1. To prepare for cell lysis, add 150 µl of the kit-supplied protease to one 12-ml bottle of lysis buffer and mix. Transfer 200 µl of the lysis reagent to each of the labeled cluster tubes.
3.1.1. CU: Talent adds protease to the lysis buffer and inverts the bottle.
3.1.2. MED: Talent transfers lysis reagent to cluster tubes.
3.2. Next, transfer 20 µl of the secondary enriched samples to the corresponding cluster tubes using long pipette tips.
3.2.1. MED – Over the shoulder: Talent transfers liquid from the enriched cluster tubes to the tubes containing lysis buffer.
3.3. Add 20 µl from overnight bacterial cultures of known Salmonella or Cronobacter strains to separate tubes for use as positive controls. For negative controls, add 20 µl of sterile medium.
3.3.1. MED: Talent first adds sample from the positive negative control to a cluster tube, and then adds a negative positive control. Make sure the medium label is clearly visible to indicate the negative control.
3.4. Once all of the samples have been added, secure caps onto the cluster tubes with the capping tool.
3.4.1. CU: Talent caps the tubes with the capping tool.
3.5. Next, lyse the cells by placing the rack of cluster tubes in the automated heating block, and run the specific program for the target pathogen. 
3.5.1. MED: Talent places cluster tubes in the heating block. Note: 3.5.2 is done first. Then, after the heating block is ready, talent places the cluster tubes in the heating block
3.5.2. CU: Talent selects the program for lysis. (Videographer: Try to shoot the screen of the heating block to show the program.)
4. PCR Detection of the Target Foodborne Pathogen
4.1. To begin PCR-based detection, first chill a PCR tube rack on a cooling block. Then place the corresponding PCR tubes containing PCR-ready tablets for the target foodborne pathogen into the holder.
4.1.1. MED: Talent places the tube rack on the chilled block. (TEXT: CAUTION: Perform all steps Maintain samples at 4 °C)

4.1.2. CU: Talent places PCR tubes in rack.
4.2. Carefully remove the caps from the PCR tubes using the de-capping tool and discard them. Verify that each tube contains a tablet.
4.2.1. CU: Talent removes the caps with the tool.

4.2.2. ECU: Talents holds tubes. (Videographer: Focus on tablets in the tubes.)

4.3. Then transfer 50 µl of lysate to the appropriate PCR tubes. Secure new optical caps onto the PCR tubes using the capping tool.
4.3.1. MED – Over the shoulder: Talent transfers lysate to the PCR tubes in the chilled block.

4.3.2. CU: Talent affixes new caps onto the tubes with the tool.

4.4. After assembling the reactions, load the PCR tubes into the PCR cycler/detection system. Then run the program and view the results as described in the manufacturer’s protocol.

4.4.1. MED: Talent places the tubes in the PCR cycler.
4.4.2. MED – Over the shoulder: Talent starts the PCR machine.
5. Confirmation of PCR-Positive Results
5.1. To confirm the results of the PCR detection assay, select the enrichment tubes of samples that were PCR-positive. 
5.1.1. MED: Talent chooses the positive tubes from the set and places them in a new rack.
5.2. For Salmonella, add 100 µl of the enrichment culture to 10 ml of Rappaport-Vassiliadis (pronounced: rap-AH-port vah-see-lee-AH-dhees) medium… and to 1 ml of tetrathionate (pronounced: te-trah-THIGH-oh-nate) broth. Incubate the tubes at 42.5 °C for 22 to 24 hours.
5.2.1. MED – Over the shoulder: Talent adds the enrichment medium to the two different tubes.

5.2.2. MED: Talent places tubes in the incubator water bath.

5.3. Next, streak a 3-mm loopful of each medium on bismuth (pronounced: BIZ-muth) sulfite agar, XLD agar, and Hektoen (pronounced: HECK-toh-en) enteric agar. Then set the plates in a 35 °C incubator. After 22 to 24 hours of growth, examine the plates for typical Salmonella colonies on each medium.
5.3.1. MED – Over the shoulder: Talent streaks a loopful of bacteria medium on a plate, next to the other two plates. (TEXT: XLD: Xylose Lysine Desoxycholate)
5.3.2. MED: Talent places the three six plates in the incubator.
5.3.3. MED: Talent removes the plates from the incubator and lays them on a background that makes positive colonies visible. Set the plates in the following order from left to right: bismuth sulfite, XLD, and Hektoen.
5.3.4. CU/ECU: Shot of all three plates with positive colonies. (Video Editor: add text to label each plate, from left to right—“Bismuth Sulfite Agar”, “XLD Agar”, and “Hektoen Enteric Agar”. Circle or highlight positive colonies if possible.”)
Note to the Authors: Please have plates in the correct order with labels above them, but far enough away so they could be cropped from the video. Also, please describe or indicate what positive colonies should look like so they can be indicated in the video.
5.4. Streak a positive colony on selective medium and isolate single colonies. After incubation,  use one pure colony to confirm the identity of presumptive Salmonella using a commercial biochemical test like the API20E (pronounced: A-P-I twenty E) test.

5.4.1. MED – Over the shoulder: Talent picks a colony from a diagnostic plate and streaks it on selective medium.

5.4.2. CU: Talent removes plate from the incubator and shows isolated colonies.

5.4.3. MED – Over the shoulder: Talent inoculates the API20E test with a suspension from a single colony.
5.4.4. CU: Talent places a positive test on an appropriate background so that the results in the tube API 20E test are clear.
5.5. For Cronobacter, streak a loop-full from the enrichment tube on two plates of chromogenic culture medium such as R&F Enterobacter sakazakii (pronounced: en-ter-OH-back-ter sah-kah-ZAH-kee-igh) chromogenic plating medium. Incubate the plates at 35 °C for 22 to 24 hours, and then examine them for blue-black or blue-gray colonies.

5.5.1. MED: Talent streaks a loopful of the enrichment on a plate and then places it in the incubator.

5.5.2. CU: Talent pulls plate from the incubator and marks a positive colony.
5.5.3. ECU: Show the positive colony.
5.6. For Listeria monocytogenes, streak a loopful from the enrichment tube on two plates of Brilliance Listeria agar. Incubate plates at 35 °C for 22 to 26 hours, and then examine them for blue-green colonies.
5.6.1. MED: Similar to 5.5.1, talent streaks a loopful of the enrichment on a plate and then places it in the incubator.

5.6.2. CU: Similar to 5.5.2, talent pulls plate from the incubator and marks a positive colony. 
5.6.3. ECU: Similar to 5.5.3, show the positive colony.
6. Results: Prevalence of Foodborne Pathogens in Wild Flies

6.1. This standardized protocol was tested on 100 wild flies caught from the dumpster area of ten urban restaurants. Shown here is the percentage of flies that were confirmed positive for the target pathogens. 
6.1.1. LAB MEDIA: Results6.1_Figure.ai (Video Editor: Highlight Y-axis at mention of “the percentage of flies.”)
6.2. Twenty-two percent of the alimentary canals… and eight percent of the body surfaces were positive for at least one of the three foodborne pathogens evaluated. The overall presence of foodborne bacteria in the alimentary canal of flies was significantly higher than on the body surface.
6.2.1. LAB MEDIA: Results6.1_Figure.ai (Video Editor: Highlight the blue/left column at “Twenty-two percent of the alimentary canals” and then highlight the red/right column at “eight percent of the body surfaces.” Make the asterisk appear at “was significantly higher.”)
6.3. The prevalence of Cronobacter species on the body surfaces and alimentary canals of flies was statistically higher than the prevalence of Salmonella enterica (pronounced: en-TARE-ri-ka) and Listeria monocytogenes. 
6.3.1. LAB MEDIA: Results6.2_Figure.ai (Video Editor: Highlight the left column and make the asterisk appear at “prevalence of Cronobacter species.”) 
6.4. However, no statistical differences were observed when performing pairwise comparisons between the body surfaces and alimentary canals of flies for each bacterial pathogen.
6.4.1. LAB MEDIA: Figure 2 (52372fig2highres.jpg) (Video Editor: Change Y-axis to “Percentage of Positive Flies,” and remove the p-values. Make two vertical black lines with a connecting crossbar above the blue and red columns in each group to show the comparison, with the p-value centered above the lines. Have each set of lines plus the p-value appear sequentially starting from the left group at “performing pairwise comparisons.”)
7. Conclusion (said by authors on camera)
.

7.1. Monica Pava-Ripoll: After its development, this technique paved the way for other professionals in the field of foodborne disease outbreak investigations to screen individual flies for the presence of bacterial pathogens and to gather more information about the mechanisms by which foodborne microorganisms are spread.
7.2. Rachel Pearson: While attempting this procedure, it’s important to remember that confirmation of PCR-positive results is part of the standard operating procedure of many laboratories and, for regulatory purposes, it is recommended to isolate the culture for confirmation.

7.3. Amy K. Miller: Following this procedure, other methods such as serotyping, DNA fingerprinting or whole genome sequencing can be performed in order to answer additional questions, like the strain of the foodborne bacterial pathogen carried by the fly.

7.4. 
Note to the Authors: 
Because authors are limited to one concluding statement, I have crossed out one of them. If the information in the crossed-out statement is more important, please feel free to use that statement instead of the one selected. 
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.  

Insert your media filenames here.

2.7 – Dissection-Take4.avi - Video showing dissection of the alimentary canal of a fly
6.1 – Results6.1_Figure.ai – Bar graph of percentage of flies positive in the alimentary canal and body surface
6.2 - Results6.2_Figure.ai – Bar graph of percentage of positive flies per each foodborne pathogen
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.[image: image3.png]
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