[image: ]FINAL SCRIPT: APPROVED FOR FILMING


Submission ID #: 59216
Scriptwriter Name: Anthony Iannazzi
Project Page Link: https://www.jove.com/account/file-uploader?src=18060928

Title: Cortisol Measurement in Koala (Phascolartos Cinereus) Fur

Authors and Affiliations: 
Renae Charalambous1 and Edward Narayan1

School of Science and Health, Western Sydney University, Penrith, Australia 

Corresponding Author: 
Edward Narayan			e.narayan@westernsydney.edu.au 


Email Address for Co-author: 
R.Charalambous@westernsydney.edu.au  




Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (N)  
2. Does your protocol include software usage? (N)
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. 
2.2, 2.6, 4.3, 4.5, 4.6, 4.7 
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. 
2.9  --- drying under liquid nitrogen (takes time and potential cross-contamination). Each sample done individually. 
5. Will the filming need to take place in multiple locations? (Y)
If yes, how far apart are the locations? 500 meters


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.1. Dr Edward Narayan: This is a novel method for quantification of the glucocorticoid hormone, cortisol extracted from koala fur. This provides a quantitative biomarker for the assessment of chronic stress in koalas [1].

1.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

1.2. Dr Edward Narayan: The main advantage of this technique is that it is a highly sensitive and reproducible method with a fairly quick turn-out time between sample preparation and hormone assay [1].

1.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

OPTIONAL Interview Statements: (Said by you on camera)

1.3. Dr Edward Narayan: This technique allows for the quantitative assessment of chronic stress in rescued and rehabilitated koalas, which can be very useful clinical management of koalas [1].

1.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

Introduction of Demonstrator: (Said by you on camera)

1.4. [bookmark: _GoBack]Dr Edward Narayan: Helping to demonstrate this procedure will be Dylan Fox, a grad student from my laboratory [1] [2].  

1.4.1. Interview style: Author saying the above 
1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

Ethics title card:

1.5. This project was performed under strict animal and human care guidelines. Animal ethics was granted by Western Sydney University (A12373). Additionally, a lab risk assessment and biosafety and radiation form were submitted and accepted by Western Sydney University to safely undertake this research (B12366). 

Section - Protocol
2. Koala Fur Cortisol Extraction
2.1. To begin this procedure, retrieve the fur from storage at -80 degrees Celsius [1-TXT] and let it thaw at room temperature [2].
2.1.1. Establishing shot of the talent retrieving the fur samples from the freezer. TEXT: See text for details on obtaining fur sample.
2.1.2. Talent sets the fur samples out to thaw at room temperature.
2.2. Then, weigh the fur on a laboratory analytical prevision balance [1]. Place 60 milligrams of the fur into a pre-weighed and labelled 1.5 milliliter centrifuge tube, and repeat this until 18 tubes are filled [2].
2.2.1. Talent weighs the fur on a laboratory analytical prevision balance.
2.2.2. Talent places the fur into centrifuge tubes. Repeat this action for several tubes to cover the length of the voiceover narration and to demonstrate that the process is done for several tubes.
2.3. Using a pipette, add 1 milliliter of 100 percent HPLC-grade isopropanol to each tube [1]. Vortex the samples for 30 seconds [2].
2.3.1. Talent adds isopropanol to each tube.
2.3.2. Talent vortexes the samples.
2.4. Strain each sample with a 0.5 millimeter micro precision sieve so as to achieve separation of liquid and fur [1] and discard the liquid into a waste container [2].
2.4.1. Talent strains a sample with a micro precision sieve.
2.4.2. Talent discards the liquid into a waste container.
2.5. Place each fur sample into a labelled plastic weighing boat [1]. Then, place the weighing boats into a vacuum desiccator and leave for 3 days to let the fur dry [2].
2.5.1. Talent places a fur sample into a weighing boat.
2.5.2. Talent places the weighing boats into a vacuum desiccator.
2.6. Once the fur is completely dry, place each sample into a labelled 1.5 microcentrifuge tube [1]. Place each sample in a bead mill with 3 chrome steel beads [2] and pulverize for 2 minutes at 30 shakes per second [3].
2.6.1. Talent places each fur sample into a labelled microcentrifuge tube.
2.6.2. Talent places a sample into a bead mill.
2.6.3. Talent turns on the bead mill to pulverize the sample.
2.7. After this, use a pipette to transfer 1 milliliters of the first extraction technique into six 1.5 milliliter centrifuge tubes containing the fur sample [1]. Repeat this transfer with 100 percent analytical grade methanol and 100 percent analytical grade isopropanol until 18 total tubes have been filled [2].
2.7.1. Talent uses a pipette to transfer some of the first extraction into six centrifuge tubes.
2.7.2. Talent uses a pipette to transfer methanol and/or isopropanol into other centrifuge tubes.
2.8. Cap each tube [1] and use a shaker to incubate them at room temperature with constant pulsating for at least 12 hours [2]. Then, strain the samples with a 0.5 millimeter micro precision sieve [3].
2.8.1. Talent caps some tubes.
2.8.2. Talent places the tubes into a shaker.
2.8.3. Talent strains a sample with a micro precision sieve.
2.9. Use a pipette to transfer the liquid into a new, labelled 1.5 milliliter microcentrifuge tube while ensuring that the fur is discarded appropriately [1]. In a fume hood, completely dry the solvent extract under a stream of nitrogen vapor [2].
2.9.1. Talent uses a pipette to transfer the liquid into a new, labelled microcentrifuge tube.
2.9.2. Talent, in a fume hood, dries the solvent under a stream of nitrogen vapor.
2.10. Then, reconstitute the dried sample with 400 microliters of assay buffer and 100 microliters of 100 percent analytical grade ethanol [1].
2.10.1. Talent adds assay buffer and ethanol to a tube containing a dry sample.
3. Internal Controls
3.1. To make the controls, first select samples from animals with known exposure to stressor [1]. To make an extract pool, take 20 microliters of extract from each sample until a total volume of 200 microliters is obtained [2].
3.1.1. Talent selects appropriate samples.
3.1.2. Talent takes some extract from a few samples to make an extract pool.
3.2. Store the extract pool at -80 degrees Celsius until ready to run assays [1]. When ready, obtain the dilution factor for the 30 percent and 70 percent binding points from the parallelism graph for the extract against the cortisol standard [2], and use assay buffer to dilute the sample pool appropriately to create the high and low controls [3].
3.2.1. Talent stores the extract pool in a freezer.
3.2.2. Talent, at a workstation computer, looks at the parallelism graph and determines the dilution factors needed.
3.2.3. Talent adds assay buffer to the sample pool to dilute it and create the controls.

4. Cortisol Analysis in Koala Fur Extracts 
4.1. Using a commercial cortisol kit, set up a 96-well strip plate including the samples, controls, cortisol standards, non-specific binding wells, and maximum binding wells according to the supplier’s instructions [1]. Use the plate layout sheet included in the kit booklet to list the positions of the samples, controls, and standards [2].
4.1.1. Talent sets up a 96-well strip plate. Any actions taken during this set up can be filmed for this shot.
4.1.2. Talent fills in the plate layout sheet to list the positions of the samples, controls, and standards.
4.2. Next, follow the fur hormone extraction process described previously to obtain 100 percent methanol extracted koala fur [1]. Prepare the cortisol kit’s reagents according to the manufacturer’s instructions [2].
4.2.1. Talent approaches the lab bench with a vessel of methanol extracted koala fur. Alternatively, any action in the extraction process can be filmed for this shot.
4.2.2. Talent prepares the kit’s reagents. Any action in these preparation processes can be filmed for this shot.
4.3. Pipet 50 microliters of samples or standards into the wells of the plate [1]. Pipet 75 microliters of assay buffer into the non-specific binding wells, and 50 microliters of assay buffer into the maximum binding wells [2].
4.3.1. Talent adds samples and/or standards into the wells of the plate.
4.3.2. Talent adds assay buffer to the wells of the plate.
4.4. Using a repeater pipette, add 25 microliters of the cortisol conjugate to each well [1]. Then, pipet 25 microliters of the cortisol antibody into each well, except the non-specific binding wells [2]. Gently tap the sides of the plate to ensure that the reagents are well mixed [3].
4.4.1. Talent uses a repeater pipette to add cortisol conjugate to each well of the plate.
4.4.2. Talent adds he cortisol antibody into each well of the plate, except the non-specific binding wells.
4.4.3. Talent gently taps the sides of the plate.
4.5. Cover the plate with the plate sealer [1] and use an orbital shaker to shake at room temperature for 1 hour [2]. After this, remove the plate sealer [3] and aspirate the well plate by washing each well with 300 microliters of wash buffer 4 times [4].
4.5.1. Talent covers the plate with the plate sealer.
4.5.2. Talent places the plate into an orbital shaker.
4.5.3. Talent removes the plate sealer.
4.5.4. Talent washes the wells with wash buffer.
4.6. Then, dry the plate by tapping it on clean absorbent towels [1]. Pipet 100 microliters of tetramethylbenzadine substrate to each well [2]. Place the plate sealer on the well plate [3] and incubate at room temperature for 30 minutes [4].
4.6.1. Talent taps the plate on clean absorbent towels.
4.6.2. Talent adds tetramethylbenzadine substrate to each well of the plate.
4.6.3. Talent covers the plate with the plate sealer.
4.6.4. Talent sets the plate aside to incubate at room temperature.
4.7. After this, pipet 50 microliters of stop solution into each well [1]. Transfer the plate into a plate reader capable to reading 450 nanometers [2] and calculate the final hormone concentration as outlined in the text protocol [3].
4.7.1. Talent adds stop solution into each well of the plate.
4.7.2. Talent places the plate into a plate reader.
4.7.3. Talent, at the plate reader or at a computer, calculates the final hormone concentration.



Section – Results
5. Results: Cortisol Measurement in Koala Fur
5.1. In this study, the assay detection of hormone metabolites of interest is determined using parallelism [1]. On a parallelism curve, the 50 percent binding point determines the sample dilution factor on the standard curve [2].
5.1.1. LAB MEDIA: Figure 1.
5.1.2. LAB MEDIA: Figure 1.
5.2. As can be seen, the 100 percent ethanol and 100 percent isopropanol extracts did not provide parallel displacement against the cortisol standard [1]. However, the 100 percent methanol extract provides parallel displacement against the cortisol standard [2].
5.2.1. LAB MEDIA: Figure 1. Video Editor: Emphasize the orange (ethanol) and yellow (isopropanol) data sets.
5.2.2. LAB MEDIA: Figure 1. Video Editor: Emphasize the gray (methanol) data set.
5.3. Intra- and inter-assay coefficients of variation are determined from high- and low- binding sample extracts run in all the assays [1]. The low binding internal controls are seen to be neat koala extract pool [2], while the high binding internal controls are seen to be 1-to-2 diluted koala extract pool [3].
5.3.1. LAB MEDIA: Figure 1. Video Editor: On the Cortisol standard curve, emphasize the data point for 3,200 (neat).
5.3.2. LAB MEDIA: Figure 1. Video Editor: On the Cortisol Standard Curve, emphasize the data point for 1,600 (1:2X).
5.4. The association between each solvent extract and cortisol standard are then determined using a regression plot [1]. The 100 percent methanol extract provides the best line of regression with the highest R-squared value compared to the 100 percent ethanol and 100 percent isopropanol extracts [2]. 
5.4.1. LAB MEDIA: Figure 2.
5.4.2. LAB MEDIA: Figure 2. Video Editor: Emphasize the plot for “100% Methanol Line Fit Plot”.



Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Dr Edward Narayan: It is important to remember that [1] the sample wash step [2] must be performed before grinding the samples to avoid loss of steroid hormones [3].
6.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
6.1.2. Use shots from 2.3.
6.1.3. Use shots from 2.6.
6.2. Dr Edward Narayan: Following this method, we can test for other steroidal hormones such as reproductive hormones in fur samples to determine the interactions between stress and reproductive hormonal status in koalas and monitor changes across seasons [1].
6.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera. 
6.3. Dr Edward Narayan: This technique provides a new tool for the scientific field of Conservation Physiology, through non-invasive assessment of fur cortisol we can obtain real-time data on the stress levels of animals in natural environments [1].
6.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
6.4. Dr Edward Narayan: As all of the reagents are provided within the commercial kit, they are not provided in large quantities. It is important to wear appropriate PPE to minimize any risks of injury or accidents in the laboratory [1].
6.4.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
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