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A.  Will you require JoVE to record video microscopy? N
B.   Does your protocol include descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? 
2.4.-2.7., 3.1.-3.4., 4.3., 4.4.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? 3.3. if multiple stains are tested simultaneously, meticulous labeling and proper attention are needed to ensure all strains and their dilutions are known throughout the entire process. 
E.  Will the filming need to take place in multiple locations? Y, different rooms, same lab
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. Experimental Goal (read by voice talent at JoVE):

The overall goal of this procedure is to evaluate the sensitivity and specificity of a new chromogenic medium for the ability to detect and isolate Vibrio parahaemolyticus as compared to conventional media. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Trevor Thorsen: This method can help answer key questions in the food and environmental microbiology fields, such as what is the prevalence of Vibrio species in food and harvesting environments? 
1.2. Trevor Thorsen: The main advantage of our procedure is that many different bacterial isolates can be used, including in the presence of a food matrix.
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
Protocol (read by voice talent at JoVE):
2. Multiple microbial strain culture
2.1. Before culturing the bacteria, autoclave all of the agar media [1-WIDE-TXT]. Then cool the agar to 45-50 °C in a water bath [2-MED].
2.1.1. Talent placing medium in autoclave

2.1.2. Talent placing media in water bath 
2.2. When the agar is ready, arrange empty petri plates in stacks of 5-6 plates [1-MED]. Then, starting from the bottom of the stack, pour the molten agar into each plate until about half full [2-CU], replacing the lids after pouring [3-CU].

2.2.1. Few seconds Talent arranging plates

2.2.2. Few seconds agar being poured into bottom plate

2.2.3. Plate being covered

2.3. Allow the agar to solidify at room temperature for at least 12 hours [1-MED-TXT].

2.3.1. Talent placing plate to solidify OR Talent leaving bench, with plates with agar visible in frame

2.4. To set up the microbial strain cultures [1-LM-TXT], when the agar is ready, use a sterile inoculating loop to transfer the cultures onto the appropriate non-selective agar plates [2-MED], streaking the bacteria in a pattern that will allow the observation of isolated colonies [3-CU-TXT].
2.4.1. Table 1.xlsx: please highlight Species data column (TEXT: Approximately 50 strains were tested)
2.4.2. Few seconds Talent transferring culture to one plate

2.4.3. Few seconds plate being streaked (TEXT: e.g. 3-phase streaking pattern to dilute large bacteria volume/yield isolated colonies)
2.5. When all of the colonies have been plated, incubate the cultures upside down at 35-37 °C for up to 48 hours [1-MED], except for Campylobacter spp, which should be incubated in a closed-lid jar containing a gas pouch to produce a microaerophilic environment [2-CU].
2.5.1. Talent placing at least one plate upside down
2.5.2. Few seconds Campylobacter culture being placed into jar/shot of campylobacter culture in jar with gas pouch

2.6. Observe the colony morphology at the end of the incubation [1-MED]. Pure cultures should yield colonies that exhibit a similar colony morphology [2-CU].
2.6.1. Talent looking at one culture

2.6.2. Shot of pure culture

2.7. To grow out the colonies of interest on selective and differential media, transfer a few isolated colonies into 5 ml of the appropriate broth [1-MED] and re-incubate the cultures at 35-37 °C for 16-24 hours [2-MED-TXT].

2.7.1. Few seconds Talent adding culture to broth

2.7.2. Talent placing culture(s) at 35-37 °C (TEXT: Note: Use ≤4 d old colonies)
2.8. The next day, streak a loopful of the overnight cultures onto at least one thiosulfate-citrate-bile salts-sucrose, or TCBS (Pronounce: T-C-B-S), agar plate [1-CU] and at least one chromogenic agar plate for up to 96 hours of incubation at 35-37 °C [2-CU].
2.8.1. Few seconds TCBS plate being streaked

2.8.2. Few seconds chromogenic agar plate being streaked

2.9. At the end of the incubation, examine both the culture density on the plate [1-CU] and the size of the isolated colonies to determine the overall growth of the strains [2-CU], recording the color of the colonies under ambient or UV light as appropriate [3-MED] and noting any other important characteristics of the colonies [4-MED-TXT].

2.9.1. Shot of one culture on TCBS
2.9.1B. Shot of one culture on chromogenic medium
2.9.2. Use 2.10.1. Video Editor: please circle at least one colony

2.9.3. Talent looking at plate under UV light

2.9.4. Talent recording information into lab notebook or similar, with at least one culture visible in frame (TEXT: e.g. elevation/margin/form)

3. Recovery and competition assays
3.1. To perform a recovery assay, inoculate young cultures of Vibrio parahaemolyticus in 5 ml of tryptic soy broth supplemented with 2% sodium chloride, or TSBS (Pronounce: T-S-B-S) [1-WIDE], and place the tubes at 35-37 °C for 16-24 hours [2-MED].
3.1.1. Few seconds Talent adding culture to broth

3.1.2. Talent placing tube(s) at 35-37 °C

3.2. The next day, vortex the overnight cultures [1-MED] and set up 1x10-1 - 1x10-7 dilutions of the bacteria in PBS [2-MED].
3.2.1. Few seconds culture being vortexed
3.2.2. Few seconds Talent adding bacteria to at least one tube, with other tubes and PBS container visible in frame
3.3. Using the 1x10-4 to 1x10-7 dilutions, evenly plate 100 microliters of each dilution onto individual chromogenic [1-CU], TCBS [2-CU] … and tryptic soy agar supplemented with 2% sodium chloride agar plates, or TSAS (Pronounce: T-S-A-S) [3-CU-TXT].
3.3.1. Few seconds chromogenic plate being spreaded, with dilution tube labels visible in frame

3.3.2. Few seconds TCBS plate being spreaded, with dilution tube labels visible in frame

3.3.3. Few seconds TSAS plate being spreaded, with dilution tube labels visible in frame (TEXT: Change spreader between media) 
3.4. Incubate all of the plates at 35-37 °C for up to 96 hours [1-MED]. Then count the colonies [2-CU], ignoring the plates bearing colonies too numerous to count [3-CU] or containing fewer than 25 colonies [4-CU-TXT]. 
3.4.1. Talent placing plates at 35-37 °C
3.4.2. Shot of a plate bearing 25-300 CFU  (Video Editor: please add numbers [“count” the colonies] over at least some of the colonies of “plate for counting”) 
3.4.3. Shot of a TNTC plate. (Video Editor: please add X/cross out/similar appropriate animation over TNTC plate)
3.4.4. Shot of a <25 plate (Video Editor: please add X/crossout/similar appropriate animation over <25 colonies plate) (TEXT: See text for full Standard Plate Count calculation details)
3.5. To perform a competition assay, select a V. parahaemolyticus strain that yields the expected turquoise colonies on TCBS [1-CU] and cyan colonies on chromogenic agar [2-CU] and a non-V. parahaemolyticus species that does not grow on either media [3-CU-TXT] or exhibit a different colony color [4-CU-TXT].
3.5.1. Shot of TCBS plate with V. parahaemolyticus plates (Shot will be used again) (Video Editor: please indicate at least one turquoise colony when mentioned)
3.5.2. Shot of chromogenic plate with V. parahaemolyticus (Video Editor: please indicate at least one cyan colony when mentioned)
3.5.3. Shot of TCBS and chromogenic plates with no bacteria (TEXT: e.g. V. metschnikovii)

3.5.4. Shot of TCBS and chromogenic plates with bacteria showing different color on either or both plates or (TEXT: e.g. Shigella sonnei)
3.6. Transfer a few isolated V. parahaemolyticus and V. metschnikovii colonies from a TSAS agar culture [1-MED] to 5 ml of TSBS for a 16-24 hour incubation at 35-37 °C [2-MED].
3.6.1. Talent selecting one colony, with both cultures visible in frame

3.6.2. Talent adding colony to TSBS

3.7. Transfer a few isolated Shigella sonnei colonies from brain heart infusion, or BHI (Pronounce: B-H-I, agar [1-CU] to 5 ml of BHI broth for 16-24 hours at 35-37 °C [2-CU].
3.7.1. At least one colony being selected

3.7.2. Colon(ies) being added to broth
3.8. The next day, perform a serial dilution for each strain [1-MED], plating the dilutions onto non-selective agar plates to determine the colony forming units/mL of the overnight cultures [2-MED-over the shoulder-TXT].
3.8.1. Few seconds Talent adding bacteria to one tube, with other tubes and culture visible in frame
3.8.2. Few seconds Talent spreading at least one plate, with dilution tubes visible in frame (TEXT: See text for CFU/ml calculation details)
3.9. Next, use the overnight cultures and dilution tubes to mix different volumes of a V. parahaemolyticus strain and a non-V. parahaemolyticus species [1-MED] and spread 100 microliters of the bacterial mixture onto individual chromogenic, TCBS and TSAS agar plates [2-MED].
3.9.1. Few seconds Talent mixing bacteria

3.9.2. Few seconds Talent spreading one plate, with at least one of each type of plate visible in frame

3.10. After up to 96 hours at 35-37 °C, count the colonies based on their differences in growth and morphology on the chromogenic and TCBS plates [1-MED].
3.10.1. Few seconds Talent counting colonies on one plate, with at least one both types of plate visible in frame 
3.10.2. Shot of chromogenic plate showing mixed cultures
4. Oyster homogenate analysis
4.1. To assess the effects of oyster homogenates on bacterial growth on selective and differential media, first weigh at least 50 grams oyster meat from at least 12 molluscan shellfish including the meat and liquor [1-WIDE].
4.1.1. Few seconds Talent adding meat to weigh boat, then placing boat onto scale, then weighing meat (Video Editor: Only as much action as necessary for narrative) 
4.2. Then add an equal mass of PBS to the oyster tissues [1-MED-TXT] and blend the mixture at a high speed for 90 seconds [2-MED-TXT].

4.2.1. Few seconds Talent adding PBS to meat, with PBS container visible in frame (TEXT: Weigh PBS for mass not volume)

4.2.2. Few seconds Talent blending meat/PBS (TEXT: i.e. 2-1 diluted oyster homogenate)
4.3. Next, add 100 grams of the diluted oyster homogenate to 400 grams of PBS [1-CU] and blend the mixture at high speed for 1 minute [2-CU-TXT]. Then autoclave the homogenate [3-CU].
4.3.1. Talent adding PBS to homogenate, with PBS container label visible in frame

4.3.2. Few seconds homogenate being blended (TEXT: i.e. 10-1 diluted oyster homogenate)
4.3.3. Homogenate being placed into autoclave OR Shot of homogenate in autoclave than door being shut
4.4. After cooling, add 100 microliters of each overnight V. parahaemolyticus and non-V. parahaemolyticus culture to the oyster slurry [1-CU-TXT] and use a homogenizer to mix the bacterial cells with the oyster homogenate [2-CU-TXT].

4.4.1. Few seconds bacteria being added to homogenate, with both cultures visible in frame (TEXT: Conduct Standard Plate Count before spiking)
4.4.2. Few seconds mixture being homogenized (TEXT: i.e. spiked oyster homogenate)
4.5. Make 1x10-1 - 1x10-3 dilutions of the spiked oyster homogenate in PBS as demonstrated [1-CU], spreading 100 microliters of each dilution onto individual chromogenic, TCBS and TSAS plates [2-CU].
4.5.1. Few seconds homogenate being added to one tube, with other tubes and homogenate container visible in frame

4.5.2. Few seconds dilution being added to at least one plate, with other plates and dilution tube(s) visible in frame

4.6. After 96 hours at 35-37 °C, compare the actual colony counts on the chromogenic and TCBS agars with the expected colony counts deduced from the standard plate count conducted on the overnight cultures [1-MED-over the shoulder].
4.6.1. Talent counting colonies on one plate, with one of each plate visible in frame and notebook with excepted colony counts for plates (Videographer: Text in notebook does not have to be legible, only visible)
5. Results: Representative chromogenic agar microbial growth and selection analyses
5.1. To determine the growth and colony morphology of the strains used in this study [1-LM], the bacteria were grown on selective and differential media [2-LM].
5.1.1. Table 1.xlsx: please highlight species column
5.1.2. Table 1.xlsx: please highlight TCBS and chromogenic data columns
5.2. TCBS is the conventional medium used for the isolation of some Vibrio species, including yellow V. cholera [1-LM] and turquoise V. parahaemolyticus colonies [2-LM]. 
5.2.1. Authors: please provide the images from Figure 1A without the a) label in one .ai, .tif or .psd file and with the plates labeled according to the species plated (i.e. V. cholera, V. parahaemolyticus, mixed): please highlight/indicate middle plate image
5.2.2. Figure 1A: please highlight/indicate left plate image

5.3. The use of chromogenic medium to select for clinically relevant Vibrio species from food and environmental samples, however, results in the generation of cyan V. parahaemolyticus [1-LM] and magenta V. cholera cultures [2-LM].
5.3.1.  Authors: please provide the images from Figure 2A without the a) label in one .ai, .tif or .psd file and with the plates labeled according to the species plated (i.e. V. cholera, V. parahaemolyticus, mixed): please indicate left plate
5.3.2. Figure 2: please indicate middle plate

5.4. Colonies of V. parahaemolyticus grown on chromogenic agar plates in the presence of oyster homogenate are observed in similar numbers [1-LM] to those on nonselective media [2-LM], suggesting that the detection limit of the chromogenic medium is similar to that of nonselective media even in the presence of a food matrix [3-LM]. 
5.4.1. Authors: please provide the images from Figure 3A without the a) label in one .ai, .tif or .psd file: please indicate Chom. agar data bar
5.4.2. Figure 3A: please indicate TSAS data bar

5.4.3. Figure 3A: no animation
5.5. Nor is the growth and recovery of V. parahaemolyticus affected by the presence of a non-V. parahaemolyticus species [1-LM], an essential attribute for differential and selective media, as environmental samples contain various Vibrio species at high numbers, especially after an enrichment procedure [2-LM].
5.5.1. Authors: please provide the images from Figure 3B without the a) label in one .ai, .tif or .psd file: please sequentially add/indicate data columns
5.5.2. Figure 3B: no animation
5.6. Further the comparison of TCBS [1-LM] and chromogenic agars by thermolabile hemolysin-PCR reveals a higher sensitivity and specificity for the chromogenic agar [2-LM], indicating a better performance overall for this differential and selective medium for detecting and identifying V. parahaemolyticus [3-LM].
5.6.1. Table 2.xlsx: please highlight/indicate TCBS agar Table
5.6.2. Table 2.xlsx: please highlight/indicate chromogenic agar Table

5.6.3. Table 2.xlsx: no animation
6. Conclusion (said by authors on camera)
6.1. Trevor Thorsen: Once mastered, the entire procedure, including the testing of approximately 50 strains and their incubation periods, can be completed in 30 days if it is performed properly.
6.2. Trevor Thorsen: While attempting this procedure, it’s important to remember to diligently label all of the cultures and to use aseptic technique at all times.
6.3. Trevor Thorsen: Following this procedure, other methods, like colony PCR, can be performed to answer additional questions, like does a specific isolate carry a virulence gene?
6.4. Trevor Thorsen: After its development, this technique paved the way for researchers in the field of food safety and public health to explore Vibio spp. detection in shellfish and the estuarine environment.
6.5. Trevor Thorsen: After watching this video, you should have a good understanding of how to conduct a Standard Plate Count and how to evaluate the sensitivity, specificity and detection limit of a growth medium.
6.6. Trevor Thorsen: Don't forget that working with pathogens and hot medium can be extremely hazardous and that precautions, such as wearing protective clothing, covering any open wounds, and segregating biohazardous waste, should always be taken while performing this procedure.   

Provided Media

Authors: Please list all images, movie files, or 3-D rendered animations to be included in the video. 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 the filenames of all the media to be included into the video 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 are included in the email accompanying the finalized script.

�Authors: please upload the requested files as indicated with the yellow highlighting through the submission link
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