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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?
2.1.-2.8., 3.1.-3.8., 4.1.-4.8.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Running the assay itself and getting repeatability – we use controls to ensure accuracy
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 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 demonstrate how adrenal activity can be assessed non-invasively in equines through the extraction and analysis of fecal glucocorticoid metabolites. (Intro)

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

1.1. Sue Walker: This method can help answer key questions in the field of welfare assessment about the physiological impact of certain husbandry protocols on domestic horses as well as African zebra populations. (3 takes, 1st has nothing)
1.2. Rebecca Purcell: The main advantage of this technique is that it offers a non-invasive option for assessing long term adrenal activity patterns in both domestic and free ranging horses.   (4 takes, second two reshot without glasses)
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. Fecal hormone extraction

2.1. On the day of the experiment, after thawing at room temperature [2.1.1.-WIDE-TXT], manually homogenize the fecal samples by mixing within each individual sample bag [2.1.2.-CU].
2.1.1. Talent placing sample(s) onto bench (TEXT: See text for sample collection/storage details) 
2.1.2. Few seconds one sample being homogenized 
2.2. Then, for each sample, measure out the appropriate amount of feces on a microbalance in a clean weight boat [2.2.1.-CU-TXT] and transfer the samples into individual 8 ml glass vials [2.2.2.-CU-TXT].
2.2.1. Few seconds feces being placed into weigh boat on balance (TEXT: 0.5 ± 0.003 grams) 
2.2.2. Few seconds sample being placed into glass vial (TEXT: 30% MetOH-clean tweezers between samples) 
2.3. Next, mix 5 ml of 90% methanol in water with each sample [2.3.1.-CU] and shake the samples overnight on an orbital shaker at room temperature [2.3.2.-MED].
2.3.1. Few seconds sample being mixed with methanol, with methanol container label visible in frame if possible 

2.3.2. Talent placing sample(s) onto orbital shaker
2.4. The following morning, vortex the samples [2.4.1.-CU] and spin them down [2.4.2.-MED-TXT].
2.4.1. Few seconds sample(s) being vortexed 
2.4.2. Few seconds Talent placing vial(s) into centrifuge (TEXT: 20 min, 600 x g, RT) 
2.5. At the end of the centrifugation, decant the methanol fractions into individual 16 x 125 mm glass tubes [2.5.1.-CU]. 
2.5.1. Few seconds one sample being decanted into glass tube 

2.6. Then briefly place the tubes in a 37°C water bath [2.6.1.-MED] followed by evaporation of the methanol under air in a fume cupboard [2.6.2.-CU].

2.6.1. Talent placing tube(s) into rack 

2.6.2. [combined with 2.6.1] At least one tube being placed into rack
2.7. When all of the methanol has dispersed [2.7.1.-CU], re-suspend the fecal extracts in 1 ml of 100% methanol [2.7.2.-CU].

2.7.1. Shot of sample w/ all methanol evaporated 

2.7.2. Few seconds sample being mixed with methanol, with methanol container label visible in frame if possible 

2.8. Then transfer the extracts into individual 12 x 75mm polypropylene tubes [2.8.1.-MED], cap the tubes [2.8.2.-MED], and store the samples at -20°C until their analysis [2.8.3.-CU].

2.8.1. Talent adding extract to at least one tube 

2.8.2. [combined with 2.8.1] Few seconds Talent capping at least one tube

2.8.3. Sample(s) being placed at -20°C 
3. Hormone Analysis
3.1. Before beginning the analysis, use a repetitive pipette with a 50 microliter pipette tip [3.1.1.-WIDE] to load 50 microliters of polyclonal corticosterone CJM006 (Pronounce: C-J-M-zero-zero-six) antiserum diluted in coating buffer per well in a 96 well microtitre plate [3.1.2.-MED-over the shoulder-TXT].

3.1.1. Talent loading tip onto pipette 

3.1.2. Few seconds Talent loading CJM006 into a few wells, with CJM006 container visible in frame (TEXT: See text for all media/reagent preparation details) 
3.2. Then cover the plate with a plate sealer [3.2.1.-CU-TXT] and incubate the antiserum overnight at 4°C [3.2.2.-MED].
3.2.1. Few seconds plate being covered with plate sealer (TEXT: Leave 2 uncoated non-specific binding ctrl wells) (2 takes)
3.2.2. Talent placing plate @ 4°C 
3.3. The next day, immediately before beginning the analysis [3.3.1.-MED], use an automated microtitre plate washer to wash the plate five times with wash solution [3.3.2.-CU].
3.3.1. Few seconds Talent loading plate into washer 

3.3.2. [combined with 3.3.1] Few seconds plate being washed
3.4. Then load the “non-specific binding” and “zero” wells with 50 microliters of enzyme-linked immunoassay, or EIA (Pronounce: E-I-A), buffer per well [3.4.1.-CU-TXT], the “standard” wells with the appropriate concentrations of corticosterone [3.4.2.-CU-TXT], and the “experimental” wells with the fecal extract samples diluted in EIA buffer [3.4.3.-CU-TXT].

3.4.1. Few seconds non-specific and/or zero well(s) being loaded with EIA buffer, with EIA buffer container label visible in frame (TEXT: Zeroes: x4 wells; NSB: x2 wells) 

3.4.2. [combined with 3.4.1] Few seconds at least one standard being loaded, with standard container label visible in frame (TEXT: Standards: x3 wells)

3.4.3. Few seconds at least one sample being loaded, with sample container label visible in frame (Fecal samples: x2 wells) 
3.5. After loading the last sample, immediately add 50 microliters of horseradish peroxidase conjugate diluted in EIA buffer to each well [3.5.1.-MED] and incubate the microtitre plate in the dark for 2 hours at room temperature [3.5.2.-MED].
3.5.1. Few seconds Talent adding HP to at least one well, with HP container visible in frame 

3.5.2. Talent covering plate/placing plate in dark (2 takes)
3.6. At the end of the incubation, wash the plate with wash solution 5 times [3.6.1.-CU].
3.6.1. Few seconds plate being washed 
3.7. Then incubate the samples with 100 microliters/well of freshly-prepared, room temperature substrate in the dark at room temperature [3.7.1.-CU], with periodic reading of the plate at 405 nm on a spectrophotometer [3.7.1.-MED].
3.7.1. Substrate being added to at least one well, with substrate container label visible in frame and put in dark cupboard
3.7.2. Few seconds Talent loading plate onto spectrophotometer  (cut in CU at end)
3.8. The incubation is considered complete when the optical density of the zero wells reaches 0.8-1.0 [3.8.1.-SCREEN/MED-over the shoulder-TXT].

3.8.1. Screen shot of optical density of zero well at 0.8-1.0 readout OR Talent at computer, looking at readout on monitor (TEXT: See text for inter- and intra-control details) 
4. Enzyme linked-immunoassay (EIA): Validation for the study of species and sex
4.1. To perform a biochemical validation for parallelism, perform a serial dilution on pooled fecal extracts [4.1.1.-WIDE], ideally taken from suspected high and low hormone concentration samples from several individuals [4.1.2.-MED-TXT].

4.1.1. Few seconds Talent adding sample to at least one tube, with other tubes visible in frame 

4.1.2. [combined with 4.1.1] Few seconds Talent adding sample to second tube, with sample tube labels visible in frame (TEXT: Range: neat, 1:2-1:8192)

4.2. Then run the samples on the EIA as just demonstrated [4.2.1.-MED].
4.2.1. Talent placing plate into spectrophotometer  (cut in CU at end)
4.3. A parallelism is considered achieved when the serial dilutions of the fecal extracts yield a displacement curve parallel [4.3.1.-LM] to the standard curve [4.3.2.-LM] and the linear regression results demonstrate an R2 >0.9, a slope >0.5, and a p<0.05 [4.3.3.-LM].

4.3.1. Authors: please provide Figure 1A as its own .ai, .tif or .psd file without the “A” label: please add/indicate pooled fecal extract data line

4.3.2. Figure 1A: please add/indicate standard curve

4.3.3. Figure 1A: please add “R2 >0.9”, “slope >0.5” and “p<0.05” texts in column down left side of graph between y-axis and data lines (or in other appropriate area on graph) 
4.4. To perform a biochemical validation for interference, spike 200 microliters of serially diluted standards [4.4.1.-MED-over the shoulder-TXT] with 200 microliters of the appropriate pooled fecal extract diluted at the 50% binding as determined by the parallelism assay [4.4.1.-MED].

4.4.1. Few seconds Talent adding standards to at least one well, with corticosterone container visible in frame (TEXT: i.e. 0, 3.9-1000 ng/well corticosterone) 

4.4.2. Few seconds Talent adding extract(s) to at least one well, with sample container(s) visible in frame 
4.5. Then run the samples on the EIA as demonstrated [4.5.1.-CU]. 
4.5.1. Few seconds plate being loaded onto spectrophotometer 

4.6. Following the EIA analysis, plot the observed concentration minus the background concentration of the zero sample versus the expected concentration [4.6.1.-MED-over the shoulder].
4.6.1. Few seconds Talent at computer, plotting data, with graph/data visible on monitor 
4.7. An interference is considered achieved if the addition of the diluted pooled fecal extracts to the standards significantly alters the expected protein concentration [4.7.1.-LM] and the linear regression results yields an R2 >0.9, a slope close to 1 and a p>0.05 [4.7.2.-LM].

4.7.1. Authors: please provide this graph:  please add/indicate pooled extract data line
4.7.2. Figure: please add “R2 >0.9”, “slope approximation symbol 1.0” and “p<0.05” texts in column down left side of graph between y-axis and data lines (or other appropriate area in graph)
4.8. To perform a biological validation, run samples extracted before and after a challenging event on the EIA as just demonstrated [4.8.1.-MED-over the shoulder].

4.8.1. Few seconds Talent adding sample(s) to plate, with sample containers visible in frame, some labeled “before” and some labeled “after” or similar 

4.9. Rebecca Purcell “The biological validation is a critical step for validation of the EIA. Biological validation is considered achieved when a significant rise in glucocorticoid metabolite concentrations are observed in the challenging events.” [4.9.1.-MED-interview style]
4.9.1. Rebecca Purcell, speaking the above, interview-style (looking just off-camera) (2 takes)
5. Results: Biochemical (parallelism) and biological validation of a EIA for male and female horses
5.1. These data demonstrate the results of a biochemical validation of a corticosterone EIA of adult male and female domestic horses by demonstrating parallelism [5.1.1.-LM] with a corticosterone standard curve [5.1.2.-LM]. 
5.1.1. Authors: please provide the graphs from Figure 1 together in one .ai, .tif or .psd files without the “A”, “B”, “C” and “D” labels and in a 2 x 2 square rather than a column of 4 squares: please outline/indicate pooled extract data lines

5.1.2. Figure 1: please outline/indicate standard data lines

5.2. No biochemical validation of the cortisol EIA was achieved as there was no parallelism between the pooled fecal extract and the cortisol standard curve. [5.2.1.-LM].
5.2.1. Figure 1: no animation

5.3. These data from challenged male and female domestic horses demonstrate biological validation, [5.3.1.-LM] as the concentration of fecal corticosterone increased [5.3.2.-LM] as the level of isolation increased in these animals [5.3.3.-LM]. 
5.3.1. Table 2 .xlsx: no animation
5.3.2. Table 2 .xlsx: please sequentially highlight/indicate 4 overall column data cells from 31 to 40
5.3.3. Table 2 .xlsx: please sequentially highlight/indicate 4 housing treatment column data cells from 1 to 4 
5.4. Indeed, the horses in the isolated housing situation exhibited significantly higher levels of fecal corticosterone [5.4.1.-LM] compared to all of the other housing designs [5.4.2.-LM].
5.4.1. Table 2 .xlsx: please highlight/outline/indicate housing treatment 4 data row
5.4.2. Table 2 .xlsx: please highlight/outline/indicate housing treatment 1 2 and 3 data rows
6. Conclusion (said by authors on camera)
6.1. Sue Walker: Assessing hormone levels in the plasma and saliva involves measuring the actual circulating hormone; quantifying the metabolites in the faeces measures the metabolic end product of the hormone. (2 takes)
6.2. Rebecca Purcell: Indeed, fecal sampling reflects a pooled glucocorticoid concentration over time, rather than the single point in time offered by plasma and saliva sampling, making it appropriate for monitoring long term, chronic or seasonal adrenal activity. (2 takes)
6.3. Sue Walker: As fecal collection is non-invasive to the animal, the analysis of feces has been used extensively to monitor equine adrenal activity under a variety of experimental and natural circumstances. (2 takes)
6.4. Rebecca Purcell: When running the EIA, it’s important to remember to minimize the loading time onto the microtiter plate to under 10 minutes, as longer times will result in plate drift.  (3 takes)
6.5. Rebecca Purcell: It is also important to ensure that duplicate sample results have a coefficient of variability of 10%, and that the controls have an intra- and inter-assay coefficient of variability of less than 10% and 15%, respectively. 
6.6. Sue Walker: After watching this video, you should have a good understanding of how to extract fecal glucocorticoid metabolites, analyze the extracts on an enzyme linked immunoassay, and perform the required validation steps.  
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.  

Authors: please provide Figure 1 in the requested forma as well as the Graph for 4.7.1.
Table 2 .xlsx
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.

�From Authors: All of the work is non-invasive and therefore does not require welfare or ethical approval
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