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CAN WE PLEASE RUN AN ON SCREEN THANK YOU TO [Michael McFadden & Peter Harlow at Taronga Zoo, Sydney] FOR LETTING US FILM THERE?

A.  If your protocol involves working under a microscope, for example, a complex dissection or microinjection, does your microscope have an attached (or attachable) camera (Y/N) ___N____  or should JoVE send a scope camera so that filming can be done through the microscope (Y/N) _______?
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___2.1; 3.5; 3.8; 3.10; 3.12; 4.2-4.3 _______________________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  _______Monitoring and testing animals for Bd infection after treatment.  This step is difficult because after the treatment, where the animal is supposed to be cured of infection, the animals need to be treated as if they were still a contamination risk.  It requires animals to remain in separate terraria for at least 1 month after treatment.  To ensure infection status is negative animals need to be monitored for a month and is treatment was unsuccessful, the treatment procedure must be repeated.  Different species and life stages react differently to infection and to treatment regimens; therefore treatments should be trialed before being broadly implemented.  _______________________

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 treat amphibians infected with the amphibian chytrid fungus Batrachochytrium dendrobatidis , or Bd, (pronounced “B-D”) using the antifungal chemotherapy itraconazole (pronounced “it-ra-con-eh-zoll”). (Intro)

This is accomplished by first growing Bd cultures and inoculating animals with the fungal pathogen. (P1: Video Editor: The slides in JoVE Visual Schematic.pptx are numbered P1 – P4. You could add a little animation, but I think the images are so wonderful just as they are that animation is not needed.)

The second step is to test animals using DNA extraction and qPCR on skin swabs to ensure Bd infection. (P2)

Next, the infected animals are treated by bathing the animals with 0.0025% itraconazole solution for five minutes a day for six days. (P3)

The final step is to monitor the infection status of the treated animals by performing qPCR analysis on skin swabs for a minimum of four weeks after the completion of treatment to ensure successful treatment of the animal. (P4)

This procedure demonstrates that a reduced concentration and shorter treatment time of the antifungal itraconazole is efficient for the treatment of animals infected with Bd. (P5)



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

1.1. Laura Brannelly: The main advantage of this technique over existing methods, like treatment of Batrachochytrium dendrobatidis infection in amphibians using 0.01% itraconazole baths for five minutes a day for eleven days, is that a reduced treatment dose of 0.0025% itraconazole and a reduced treatment time to six days is not only effective at treating Bd infection, but also minimizes the negative side effects of using the recommended dosage and treatment time.  USE TAKE 4


Protocol (read by voice talent at JoVE):

Inoculation
After incubating the Bd in tryptone broth as outlined in the text protocol and checking for zoospore movement, flood each plate with 5 mL of aged tap water and wait for 10 minutes to allow zoospores to enter the media. Next pour the zoospore suspension into a portable container.
2.1.1. WID: Talent walks into room carrying agar plate(s). (TEXT: Bd: Batrachochytrium dendrobatidis)
2.1.2. MED: Talent adds 5 ml tap water to a Bd plate. (TEXT: Wait 10 min)
2.1.3. MED: Talent pours the zoospore suspension into a portable container.
Estimate the zoospore concentration with a haemocytometer, and dilute the mixture to a concentration of 1 x 106 per 3 mL with aged tap water.
2.1.4. MED: Talent places zoospore suspension on a haemocytometer. NO HAEMOCYTOMETER TO USE FOR FILMING, WE PROVIDED EXTRA FOOTAGE IN 2.2.2 TO REPLACE THIS SHOT.
2.1.5. MED: Talent adds aged tap water to the mixture.
To inoculate an animal such as the Litoria verreauxii alpine (pronounced “Lit-or-ee-a ver-eww-eye al-pee-na”) shown here, hold it over a 50 mL container and pour 3 mL of the inoculum mixture over its venter. Then place the animal into the container with the runoff from the inoculum.
2.1.6. MED: Talent, wearing gloves, picks up animal and holds it over a 50 ml container, venter side up.
2.1.7. [bookmark: _Ref369599432]CU: Talent pours 3 ml inoculum over the animal’s venter. Some of the inoculum drips off the abdomen into the bottom of the container. (Do at least two takes, this will be reused once) ADDITIONAL FOOTAGE IS IN 2.3.2 (A)
2.1.8. CU: Talent places animal into the inoculum in the container.
Place a lid on the container and leave the animal in the inoculation container for 24 h to ensure infection.
2.1.9. MED: Talent puts top on the container so animal cannot jump out. (TEXT: Wait 24 hr) THIS CAN BE FOUND IN 2.3.1 TAKE 2 & 2.3.2 TAKE 1
To prevent contamination with the Bd pathogen, remove the old gloves and place them to be autoclaved prior to disposal. After donning a new pair of gloves, proceed to inoculate the next animal.
2.1.10. MED: Talent removes one pair of gloves, places them in a container to be autoclaved, and puts on a new pair of gloves. 
2.1.11. Reuse 2.3.2
After 24 hours of inoculation, return animals to their individual disinfected terraria for two weeks.
2.1.12. MED: Talent removes animal from inoculum container, and places it into terrarium. (TEXT: Wait 2 wk)
Remember to disinfect all liquid waste prior to disposal by bringing the solution to 10% bleach.
2.1.13. MED: Talent adds bleach to the 50 mL container that contains the inoculum.
Testing for Bd Infection
After two weeks, test for successful Bd infection by swabbing the animals with a sterile cotton swab five times on the venter, gently rotating the swab during and between strokes. Continue to do five swabs on each thigh, the venter, on each side, and the four limbs for a total of 45 strokes.
2.1.14. [bookmark: _Ref369599715]MED: Talent walks to a container containing an amphibian, and, wearing gloves, Talent picks up the animal and a cotton swab and begins to swab the venter. (Do multiple shots, will be reused) – ADDITIONAL FOOTAGE CAN BE FOUND IN 3.1.1 XCU
2.1.15. [bookmark: _Ref369599722][bookmark: _Ref369599753]CU: Show how the swab is rotated during and between strokes. Talent swabs the venter 5 times, both thighs 5 times, both sides 5 times, and the four limbs five times each.
Store the swabs in 1.5 mL microtubes at -20 °C.
2.1.16. MED: Talent places a swab in a 1.5 mL microtube. (TEXT: Store at -20 °.)
Extract the genomic DNA from the swabs using a commercially available DNA isolation kit, and perform qPCR as outlined in the text protocol.  
2.1.17. MED: Talent moves the swab to a vial – THIS SHOT IS EXACTLY THE SAME AS 3.2.1. SEE ADDITIONAL FOOTAGE CONTAINED IN 3.3.2 MCU & CU.
2.1.18. MED over the shoulder: Talent pipettes liquid in to the vial (to suggest digestion process)
Treatment Regimen
Prepare three treatment baths, one for each of the three dosages of itraconazole, as described in the text protocol.
2.1.19. MED: Talent places three containers on bench labeled 0.0025% itraconazole, 0.005% itraconazole, and 0.01% itraconazole. (TEXT: Itraconazole dosages: 0.0025%, 0.005%, 0.01%)
Next, place individual amphibians in disinfected 50 mL containers with 35 mL of the treatment solution, remembering to change gloves between animals. Gently swirl the container occasionally to ensure that the animals are fully covered for five minutes.
2.1.20. [bookmark: _Ref369600338][bookmark: _Ref369600330]MED: Talent places an animal in the 50 mL treatment container.
2.1.21. [bookmark: _Ref370120157]CU: Talent adds 35 ml of treatment solution to a 50 ml container (Do multiple shots, this will be reused)
2.1.22. MED: Talent dons new gloves and places a second animal into a second container.
2.1.23. MED: As animal starts to climb up walls of container, Talent swirls first one container, then swirls the other container.  (TEXT: Treat for 5 min)
After five minutes, return the animals to their disinfected terraria.
2.1.24. MED or WID: Talent removes an animal from a treatment container and places it in a disinfected terrarium.
2.1.25. Reuse 3.1.2 (animal being swabbed).
Repeat the five minute treatment daily for an additional five days.
2.1.26. Reuse 4.2.2 (animal being treated in container) (TEXT: Treat for 6 days total)
Test the animals again for Bd infection one week after treatment finishes, and once a week for four weeks to ensure that the infection has cleared.
2.1.27. Reuse 3.1.1 (showing the animal being swabbed).
Author statement: “Note that even after the treatment, when the animal is supposed to be cured of infection, the animals need to be treated as if they were still a contamination risk.  This requires that animals remain in separate terraria for at least 1 month after treatment.  If the treatment was unsuccessful, the treatment procedure must be repeated.  Different species and life stages react differently to infection and to treatment regimens; therefore treatments should be trialed before being broadly implemented.”
2.1.28. MED: Author looks up from terrarium and says the above, interview style (as if looking at someone just off camera). USE THE LAST TAKE IN 4.6.1 TAKE 2.
As Bd is a biohazard, disinfect the individual terraria weekly by bathing the terraria and treatment containers in a 10% bleach solution bath for at least 30 seconds. Wash away the bleach with two rinses in water, and allow the containers to dry for 24 h before reuse. 
2.1.29. MED: Talent removes an animal from its terrarium and places it in a new terrarium. Then Talent adds 10% bleach solution to the empty terrarium.
2.1.30. MED: Talent rinses the terrarium in running water.
2.1.31. MED: Talent places the terrarium next to other terraria that are set aside to dry. THIS SHOT CAN BE FOUND AT THE END OF 4.7.2 TAKE 1
3. Results: Differences in Survival Across Itraconazole Treatments
3.1. Survival of frogs following 11 days of Bd treatment or 6 days of Bd treatment are shown here. The black arrows indicate the last day of treatment. The solid lines indicate survival of the control groups: The solid black lines are for animals that were Bd-positive but did not receive Bd treatment, and the solid gray lines are for animals that were Bd-negative and did not receive Bd treatment. 
3.1.1. LAB MEDIA: Figure 1 (Video Editor: The two graphs can be displayed side-by-side if that fits the screen better. Please add title “11 day Incilius nebulifer treatment” to the top graph. Add title “6 day Incilius nebulifer treatment” to the bottom graph. For “The solid black lines … but did not receive Bd treatment,” add two arrows pointing to the two solid black line in the two graphs. For “and the solid grey lines … and did not receive Bd treatment,” add arrows pointing to both solid grey lines (one per graph).)
3.2. The broken lines show survival of treatment groups receiving the indicated concentration of itraconazole.
3.2.1. LAB MEDIA: Figure 1 (con’t) (Video Editor: Keep the titles from above. Please add the following numbers above or next to their respective dotted lines in each graph: Light gray dots: “0.01%”, medium gray dots: “0.005%”, black dots: “0.0025%”.)
All animals treated with 0.0025% Incilius nebulifer (pronounced “in-sill-lee-us neh-bue-lie-fer”) for six days were Bd-negative four weeks after treatment ended, and thus this treatment regimen was considered successful. In addition, this dosage of itraconazole treatment did not differ significantly in mortality when compared to the Bd-positive controls. 
3.2.2. LAB MEDIA: Figure 1 (con’t) (Video Editor: Keep the titles from above. 1st sentence: Add arrow pointing to the black dotted line in the lower graph only. 2nd sentence: Keep the first arrow and add another one pointing to the solid black line.)
Note that treatments of 0.01% and 0.005% itraconazole for 11 days resulted in a significant increase in mortality compared to the Bd-positive controls.
3.2.3. LAB MEDIA: Figure 1 (con’t) (Video Editor: Keep the titles from above. At “0.01%” add an arrow pointing to the light grey dots in the upper graph. At “0.005%,” add an arrow pointing to the medium grey dots in the upper chart. At “compared to the Bd-positive controls,” keep those two arrows and add an arrow pointing to the black solid line in the upper graph.)

4. Conclusion (said by authors on camera)

4.1. Laura Brannelly: Don't forget that working with the fungal pathogen Bd can be extremely hazardous. Precautions such as wearing and changing gloves between interacting with individuals, autoclaving solid waste and disinfecting all liquid waste should always be taken while performing this procedure.   

       

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.


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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