[image: image1.png]


FINAL SCRIPT: APPROVED FOR FILMING


 Submission ID #: 58949
Editor Name: Bridget Colvin
Videographer Name: James Price
Film Date: 10/23/18
Submission Folder Link: http://www.jove.com/files_upload.php?src=17979493
Authors & Affiliations: Erika Flores*, Laurel Thompson*, Natalie Sirisaengtaksin*, Anh Trinh Nguyen*, Abigail Ballard*, and Anne Marie Krachler
*These Authors contributed equally to the work

University of Texas Health Science Center at Houston, McGovern Medical School, Department of Microbiology and Molecular Genetics

Title: Using the Protozoan Paramecium caudatum as a Vehicle for Food-Borne Infections in Zebrafish Larvae

Corresponding Author:
Anne Marie Krachler


Anne.Marie.Krachler@uth.tmc.edu 
Co-authors: Erika.Flores@uth.tmc.edu, Laurel.Thompson@uth.tmc.edu, Natalie.Sirisaengtaksin@uth.tmc.edu, Anh.TrinhNguyen@uth.tmc.edu, aballard15@austincollege.edu 
A. Microscopy: Does your protocol require JoVE to film through your microscope? N
B. Does your protocol include software usage? N
C. Which steps of from the protocol section below will viewers benefit most from having filmed?
 3.5.-3.10.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.6 and 3.7; Washing the unconsumed bacteria from the paramecia is the most difficult part of this procedure. To ensure success, please make sure that the paramecia culture is healthy and motile. Prepare extra paramecia cultures the night before infection as you are getting used to the protocol to ensure adequate numbers of paramecia.
E. Will the filming need to take place in multiple locations? N
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the significance of your method to the viewer. 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!) Video editor: Authors did not specify who gave statements although Bridget instructed them to do so.  

1.1. Author Name: This method can help answer key questions in the microbiology field about the dynamics of colonization and infection by microorganisms in the gastrointestinal tract. 

1.2. Author Name: The main advantages of this technique are that it is more representative of foodborne infections in humans and that it reduces potential tissue damage in fish compared to oral gavage.   
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Author Name: Visual demonstration of this method is critical, as the washing steps can be difficult to perform because of the highly motile nature of the paramecia.   

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.4. Procedures involving animal subjects have been approved by the Institutional Animal Welfare Committee at the University of Texas Health Science Center at Houston.
Protocol: (read by voice talent at JoVE)
2. Paramecia Growth and Maintenance and Bacterial Dose Determination
2.1. From a live growing culture, add 1 milliliter of paramecium culture [1-WIDE] and 1 milliliter of an E. coli MG1655 (M-G-sixteen-fifty-five) culture to a 10-milliliter tissue culture flask containing 8 milliliters of E3 medium [2-MED-TXT].
2.1.1. Talent adding paramecia to flask, with paramecia culture container visible in frame

2.1.2. Talent adding bacteria to flask, with bacteria culture container visible in frame (TEXT: See text for all medium/reagent preparation details)
2.2. Lightly swirl the flask before placing it at 22 degrees Celsius [1-CU], passaging 1 milliliter of the co-culture into a new 10-milliliter tissue culture flask containing 9 milliliters of fresh E3 medium supplemented with 108 colony forming units/milliliter of E. coli MG1655 every two weeks [2-MED].
2.2.1. Flask being swirled

2.2.2. Talent incubating culture at 22OC.
2.3. To determine the bacterial half-life within a paramecium, count the number of paramecia from an optical density of 600 paramecia-bacteria co-culture [1-MED-over the shoulder] and add a 50-microliter aliquot of supernatant to a new 1.5-milliliter microcentrifuge tub every hour for 6 hours [2-MED]. 

2.3.1. Talent adding aliquot to hemocytometer

2.3.2. Talent adding culture to 1.5-mL-tube, with 50-mL tube visible in frame

2.4. Add 950 microliters of a 1% nonionic surfactant in PBS to the tubes [1-CU] and lyse the paramecia in each sample with 1 minute of vortexing [2-MED].

2.4.1. Nonionic surfactant being added to tube, with stock nonionic surfactant container label visible in frame

2.4.2. Talent vortexing tube
2.5. Then make 1:10 dilutions of each sample in sterile PBS [1-CU] and plate 100 microliters of each dilution onto selective plates for a 16-hour incubation at 37 degrees Celsius [2-MED-over the shoulder].
2.5.1. Sample being added to dilution tube, with 1:10 label visible in frame

2.5.2. Talent plating sample, with dilution tube visible in frame

2.6. The next day, count only the isolated and distinct individual colonies to determine the number of bacterial colonies on the plate [1-MED] and identify a plate with a dilution that yields 30-300 colony forming units [2-CU].
2.6.1. Talent counting colonies

2.6.2. Shot of plate with 30-300 CFU
3. Paramecia Preparation for Food-Borne Infection 
3.1. On the day before the infection, collect one volume of bacteria from an optical density of 600 culture per treatment by centrifugation [1-WIDE-TXT] and resuspend the pellets in 1 milliliter of E3 medium per tube [2-CU].

3.1.1. Talent adding tube(s) to centrifuge (TEXT: 5 min, 6000 x g, RT)

3.1.2. Shot of pellet, then medium being added to tube, with medium container label visible in frame

3.2. Next, add 1 microliter of an appropriate bacterial stain to each bacterial suspension [1-MED] and protect the tubes photobleaching with foil [2-CU] before incubating the bacteria samples with end-over-end rotation for 15 minutes at room temperature [3-MED].

3.2.1. Talent adding stain to tube, with stock stain container visible in frame

3.2.2. Tube being covered with foil

3.2.3. Talent placing tube onto rotator

3.3. At the end of the incubation, wash the bacteria two times in a large volume of E3 medium to remove the excess dye [1-MED-over the shoulder] and resuspend the pellets in 1 milliliter of fresh E3 medium per tube [2-CU].

3.3.1. Talent placing tube(s) into centrifuge

3.3.2. Shot of pellet if visible, then medium being added to tube, with medium container label visible in frame

3.4. Then add 1 milliliter of bacterial suspension to each of the two flasks of fresh paramecia per condition for a 2-hour incubation at room temperature [1-MED].

3.4.1. Talent adding bacteria to at least one flask, with both flasks visible in frame

3.5. Pool the contents of both flasks per condition into individual 50-milliliter conical tubes [1-CU] and pellet the samples by centrifugation [2-MED-TXT].
3.5.1. Flask being added to tube already containing culture, with other empty flask visible in frame

3.5.2. Talent adding tube(s) to centrifuge (TEXT: 10 min, 300 x g, 15 °C)

3.6. Using a serological pipette, replace approximately 10 milliliters of the E3 supernatant in each tube with 10 milliliters of fresh E3 medium for three washes by centrifugation [2-CU-TXT].

3.6.1. Talent adding medium to tube with supernatant already removed, with medium container visible in frame

3.6.2. Tube(s) being placed into centrifuge (TEXT: 5 min, 300 x g, 15 °C, x3) 
3.7. After the last wash, remove approximately 10 milliliters of the E3 supernatants, taking care not to disrupt the pellets [1-MED], and resuspend the pellets in the remaining 10 milliliters of E3 medium [2-CU].
3.7.1. Talent removing supernatant

3.7.2. Shot of pellet if visible, then one pellet being resuspended in medium

3.8. Transfer 500 microliters of each suspension into individual 1.5-milliliter microcentrifuge tubes [1-MED] and pellet the paramecia by centrifugation [2-CU-TXT].

3.8.1. Talent adding suspension to tube

3.8.2. Tube(s) being placed into centrifuge (TEXT: 5 min, 300 x g)

3.9. Discard 400 microliters of the supernatants [1-MED] and add 20 microliters of 36.5% formaldehyde solution to the remaining 100 microliters of paramecia with gentle pipetting [2-CU]. 
3.9.1. Talent discarding supernatant

3.9.2. Formaldehyde being added to tube with gentle pipetting, with formaldehyde container label visible in frame

3.10. After 5 minutes room temperature, measure the actual total volume in each tube by pipette [1-ECU] before counting the number of dead paramecia/milliliter [2-CU].
3.10.1.  Shot of pipette tip containing solution being lifted out of tube
3.10.2.  Sample being added to hemocytometer

4. Zebrafish Food-Borne Infection and Pre-Rate Determination
4.1. For food-borne infection of the zebrafish, dilute the paramecia samples to a 2x105 paramecia/milliliter of E3 medium concentration [1-WIDE] and add 3 milliliters of each paramecia culture to one well of a 6-well plate per condition [2-MED].

4.1.1. Talent adding medium to paramecia tube, with medium container visible in frame

4.1.2. Talent adding paramecia to well, with paramecia tube visible in frame

4.2. Next, transfer 10 anesthetized zebrafish to each well in a minimal volume of liquid [1-CU] and incubate the co-cultures for 2 hours at 30 degrees Celsius in a diurnal incubator under day-light conditions [2-MED].

4.2.1. Zebrafish being added to well

4.2.2. Talent placing plate into incubator

4.3. To determine the preying rate, view the feeding zebrafish under a stereomicroscope [1-MED] while acquiring video footage of the prey capture [2-MED-over the shoulder].
4.3.1. Talent at microscope, viewing feeding

4.3.2. Talent at microscope, setting up filming

4.4. Prey capture is characterized by the striking of a zebrafish toward the prey. Each strike is estimated to be one prey capture event [1-SCREEN-TXT].

4.4.1. PreyCapture.mp4: 00:50-00:55
4.5. At the end of the incubation, wash the zebrafish in 5 different wells containing 3 milliliters of fresh E3 medium supplemented with 100 milligrams/liter of tricaine per well [1-CU] and embed each zebrafish in 3 milliliters of 1% low-melt agarose in a black-walled 6-well plate [2-CU].
4.5.1. Zebrafish being added to well, with stock tricaine container visible in frame 
4.5.2. One fish being placed into well of agarose

4.6. When all of the fish have been embedded, place the plate under a stereomicroscope [1-MED] and use a clipped gel loading tip to make sure that the heads are on the left and the tails are on the right in each viewing fields [2-CU].

4.6.1. Talent placing plate under microscope

4.6.2. Head and tail being adjusted

4.7. Wait for 5 minutes for the agarose to set [1-MED], then overlay the embedded fish with fresh E3 medium supplemented with tricaine [2-CU] and image the zebrafish on a fluorescent microscope to evaluate the progress of the bacterial infections [3-MED].

4.7.1. Talent setting timer

4.7.2. Medium being added to one well

4.7.3. Talent at microscope, imaging zebrafish, with monitor visible in frame as possible
5. Results: Representative Zebrafish Bacterial Colonization Post Paramecia Consumption
5.1. For pathogenic E. coli, the initial bacterial density is 790 bacteria/paramecium [1-LM] and the bacteria are degraded within the vacuoles of each Paramecium caudatum with a half-life of approximately 2.3 hours [2-LM].
5.1.1. Figure 1.tif: JoVE Video Editor: please show only graph in Figure 1A and emphasize top data point on y-axis (at about 790)
5.1.2. Figure 1.tif: JoVE Video Editor: please show only graph in Figure 1A and emphasize dotted square and theta to indicate half-life

5.2. Preying is accompanied by a characteristic striking behavior [1-LM] and the determination of the preying rate is based on the assumption that each strike leads to the internalization of one paramecium [2-LM].

5.2.1. PreyCapture.mp4: 00:50-00:55
5.2.2. Fig2B.psd: no animation
5.3. Post-digestion, free bacteria move from the foregut to the mid- and posterior intestine [1-LM], where they are detected approximately 1-2 hours after the beginning of preying [2-LM].

5.3.1. Fig3AC.psd: no animation

5.3.2. Fig3AC.psd: JoE Video Editor: please emphasize red signal in middle and right images

5.4. S. enterica, for example, localizes primarily in the intestinal mucosae, with some epithelial invasion [1-LM], leading to the infiltration of neutrophils into the epithelium [2-LM].
5.4.1. Fig3D.psd: JoVE Video Editor: please emphasize red signal in merge image

5.4.2. Fig3C.psd: JoVE Video Editor: please emphasize at least some green signal
6. Conclusion (said by authors on camera):
6.1. Author Name: Don't forget that working with certain types of bacteria can be extremely hazardous and that precautions, such as wearing the proper personal protective equipment, should always be taken while performing this procedure.   
Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

3.1.2. 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. 
Figure 1.tif
PreyCapture.mp4
Fig2B.psd
Fig3AC.psd

Fig3C.psd

Fig3D.psd

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 in the email accompanying the finalized script.
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