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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol include software usage? Y
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured files to your project page.
We have successfully installed the recommended screen recording software on the computer and will need to record the files before we upload them.
3. Which steps from the protocol section below are the most important for viewers to see? 
2.3., 2.6., 3.2., 3.6., 3.8.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
3.5.2., 3.6.2. The most difficult aspect of the deuterium oxide dilution technique is ensuring the dose is accurately measured and this full dose is administered.  To be successful use a precision balance and have a skilled person perform the injection.  
5. Will the filming need to take place in multiple locations? Yes, same campus 1-mile walking distance.


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. Sybill Amelon: Using this protocol, deuterium oxide, a non-radioactive, stable isotope form of water, can be used to estimate body composition and water consumption [1].  

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

1.2. Sarah Hooper: This technique is non-invasive and therefore can be used to assess body composition in endangered species as well as in humans and domestic species [1].

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

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

1.3. Amanda Eshelman: A unique application of the deuterium oxide dilution technique is the ability to measure the water consumption of free-ranging wildlife with high recapture rates or of socially housed animals [1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera Videographer: Can cut for time

1.4. Ashley Cowan: While anesthesia is not required, it may be easier for those unfamiliar with giving subcutaneous injections to sedate the animals before delivering the deuterium oxide [1].
 
1.4.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera Videographer: Can cut for time

Introduction of Demonstrator (Said by you on camera):

1.5. Sybill Amelon: Demonstrating the procedure with Sarah Hooper, Amanda Eshelman, Ashely Cowan, and me will be Alicia Roistacher, a graduate student from my laboratory [1][2].

1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera Videographer: Use this statement only if all Introduction statements are used

1.6. Sybill Amelon: Demonstrating the procedure with Sarah Hooper and me will be Amanda Eshelman and Ashely Cowan, veterinary students, and Alicia Roistacher, a graduate student from my laboratory [1][2].

1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera Videographer: Use this statement only if Optional statements are cut for time

Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.7. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of Missouri.



Section - Protocol
2. Sterile, Isotonic, Salinated Deuterium Oxide (D2O) Preparation
2.1. To make a 50-milliliter stock solution of 9 grams/liter salinated deuterium oxide, first weigh 450 milligrams of pharmaceutical grade sodium chloride [1] and record the exact amount to 4 decimal places [2].
2.1.1. WIDE: Talent adding salt to balance
2.1.2. MED: Talent recording amount into notebook
2.2. Transfer all of the salt into a sterilized, 100-milliliter beaker [1] and measure out 50 grams of ≥ 99.8% deuterium oxide in a sterile graduated cylinder [2].
2.2.1. MED: Talent adding salt to beaker
2.2.2. CU: D2O being added to cylinder
2.3. Record the exact amount of deuterium oxide to 4 decimal places [1] and transfer the deuterium oxide to the sterile beaker of sodium chloride [2].
2.3.1. CU: Amount being recorded into notebook Videographer: Important step
2.3.2. MED: Talent add D2O to beaker Videographer: Important step

2.4. Next, attach a 20-gauge needle to a non-pyrogenic sterile disk filter with submicron pores fitted with a 10-milliliter syringe barrel [1] and insert the needle into the septum of a sterile, empty, 100-milliliter vial [2].

2.4.1. MED: Talent attaching needle to filter
2.4.2. CU: Needle being inserted into septum

2.5. Attach a vacuum tube to a 22-gauge needle [1] and insert the needle into the septum of the 100-milliliter vial [2].

2.5.1. MED: Talent attaching needle to tube
2.5.2. CU: Needle being inserted into vial

2.6. Then load 10 milliliters of isosmotic strength sodium chloride into the syringe barrel [1] and slowly turn on the vacuum [2] until the deuterium oxide solution begins to slowly filter into the vial [3].

2.6.1. MED: Talent loading barrel Videographer: Important step
2.6.2. CU: Vacuum being turned on Videographer: Important step
2.6.3. CU: Solution filtering into vial Videographer: Important step

2.7. Continue pouring the deuterium oxide stock solution [1] into the syringe barrel until the entire 50-milliliter volume has been filtered [2].

2.7.1. CU: Solution being added to barrel
2.7.2. CU: Shot of 50 mL in vial

3. Big Brown Bat (Eptesicus fucsus) Body Composition Determination 

3.1. After confirming a lack of response to toe pinch in an anesthetized bat [1-TXT], use an alcohol prep pad to clean the uropatagium over the interfemoral vein [2] and allow the disinfected tail membrane to dry [3]. 

3.1.1. WIDE: Talent pinching toe Videographer: More Talent than bat in shot TEXT: Anesthesia: 0.5-3% isoflurane
3.1.2. CU: Tail membrane being wiped
3.1.3. CU: Hand being waved over tail to dry membrane

3.2. Apply a thin layer of petroleum jelly over the interfemoral vein [1] and use a 29-gauge needle to puncture the dorsal portion of the interfemoral vein [2].

3.2.1. CU: Gel being applied over vein Videographer: Important step
3.2.2. CU: Vein being punctured Videographer: Important step

3.3. Then use plastic sodium heparin capillary tubes to collect 100 microliters of blood [1].

3.3.1. CU: Blood being collected Videographer: Shot will be used again

3.4. To ensure an adequate mixing of the whole blood with the sodium heparin, gently roll each tube after the blood collection before labeling [1].

3.4.1. Tube being rolled

3.5. After determining the mass of deuterium oxide in grams to inject [1-TXT], load an insulin syringe equipped with a 29-gauge needle with the appropriate volume of deuterium oxide [2].

3.5.1. BLACK TEXT OVER WHITE BACKGROUND: Dose = bat weight (kg) x 0.75 D2O g/kg
3.5.2. CU: Syringe being loaded

3.6. Weigh the deuterium-loaded insulin syringe and needle, recording the weight to 4 decimal places [1], and inject the entire volume of deuterium oxide subcutaneously over the dorsal hip region of the anesthetized bat [2-TXT]. 

3.6.1. MED: Talent placing syringe onto balance Videographer: Important step
3.6.2. CU: Bat being injected Videographer: Important step TEXT: Allow bat to recover w/ monitoring

3.7. Sarah Hooper: We recommend using a precision scale with an antistatic draft shield and to make sure to pull back on the plunger to ensure a negative pressure prior to injecting [1].

3.7.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera Videographer: Can cut for time

3.8. Immediately after the injection, weigh the now empty insulin syringe and needle [1] and record the weight to 4 decimal places [2-TXT].

3.8.1. CU: Empty syringe being placed onto balance Videographer: Important step
3.8.2. CU: Shot of empty weight being added to notebook, with loaded weight visible in notebook Videographer: Important step TEXT: Dose injected = Pre-injection weight – post-injection weight

3.9. Within 30 minutes post blood collection, use a hematocrit centrifuge to spin down each capillary tube at 10,000 x g as possible for 5 minutes [1].

3.9.1. MED: Talent placing tube(s) into centrifuge

3.10. Using sharp scissors, cut the plastic capillary tube between the whole blood and the plasma [1] and use a 200-microliter pipette to expel the plasma directly into a labelled, 500-microliter storage tube [2].

3.10.1. CU: Tube being cut
3.10.2. CU: Plasma being expelled into tube

3.11. After the equilibration period, collect and store another 100 microliters of blood from the interfemoral vein as just demonstrated [1].

3.11.1. Use 3.3.1. CU: Blood being drawn 

4. [bookmark: _Hlk536797519]Fourier-Transform Infrared (FTIR) Spectrophotometry Analysis

4.1. For FTIR (F-T-I-R) spectrophotometry analysis, set the temperature of a sand bath to 60 degrees Celsius to facilitate distillation [1] and add 50 microliters of each plasma sample and standard into individual 1.5-milliliter conical microcentrifuge caps [2-TXT].

4.1.1. WIDE: Talent setting bath to 60 °C
4.1.2. CU: Sample being added to cap, with sample storage tube visible in frame TEXT: i.e., standards contain known concentrations of D2O

4.2. Keeping the microcentrifuge cap upside down, screw the 1.5-milliliter conical microcentrifuge tube onto the cap [1] and place the inverted tube in contact with the sand in the sand bath for a minimum of 12 hours [2].

4.2.1. CU: Tube being screwed into cap
4.2.2. CU: Tube being placed into sand bath

4.3. The next morning, place a new, clean cap onto each tube [1] and pulse the microcentrifuge tubes for 10 seconds in a microcentrifuge [2].

4.3.1. CU: New cap being placed onto tube
4.3.2. CU: Tube(s) being placed into centrifuge

4.4. Install a liquid transmission cell into the FTIR spectrometer [1] and fill the cell with methanol [2].

4.4.1.  Author comment: moved after step 4.5.1
4.4.2. CU: Cell being filed with methanol

4.5. Connect the injection port [1] and slowly fill the cell with background water while carefully removing the methanol syringe to reduce the risk of air bubbles [2].

4.5.1. CU: Injection port being connected
4.4.1 MED: Talent installing cell into spectrometer

4.5.2. CU: Cell being filled with water/syringe being removed Videographer: Can split action into separate shots as necessary

4.6. Attach tubing to the output port to allow removal of the samples post-analysis [1] and open the FTIR spectrometer software [2].

4.6.1. CU: Tubing being attached to port
4.6.2. MED-over the shoulder: Talent opening software

4.7. Set the parameters according to the Table [1] and collect a background sample using the diluent, 0.22 micrometer-filtered, distilled water [2].

4.7.1. LAB MEDIA: Table 1
4.7.2. CU: Background sample being collected File: 59442_4.7.2_background_being_collected.avi
4.8. Inject 40 microliters of a 0 parts per million deuterium oxide standard [1-TXT] and record and save the spectra as a comma separated values file [2].

4.8.1. CU: Standard being injected, with standard container label visible in frame as possible TEXT: See text for all standard preparation details
4.8.2. SCREEN: To be provided by Authors: At least one spectrum being saved
File: 59442_4.8.2_start_on_background_record_spectra_export.avi

4.9. After injecting and saving the spectra of all of the standards to create a standard curve [1], inject 40 microliters of each distilled sample into the liquid transmission cell and save the spectra [2-TXT].

4.9.1. SCREEN: To be provided by Authors: Shot of standard curve 
4.9.2. CU: Sample being injected, with sample container label visible in frame as possible TEXT: See text for body composition calculation details
File: 59442_4.9.1_standard_curve_screenshot.avi
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Section – Results
5. Results: Representative D2O Body Composition Assessment Validation

5.1. With a known equilibration time [1], the total body water [2], lean body mass [3], and body fat mass [4] for wild-caught big brown bats and captive big brown bats can be determined [5].

5.1.1. LAB MEDIA: Table 2
5.1.2. LAB MEDIA: Table 2: JoVE Video Editor please emphasize total body water data column
5.1.3. LAB MEDIA: Table 2: JoVE Video Editor please emphasize lean body mass data column
5.1.4. LAB MEDIA: Table 2: JoVE Video Editor please emphasize body fat mass data columns
5.1.5. LAB MEDIA: Table 2

5.2. A negative body fat mass can be calculated due to one or more of the following reasons [1] - not receiving the entire dose of deuterium oxide, becoming torpid during the equilibration phase, having abnormally large fat masses and minimal lean masses [2], or having under 3-5% body fat as determine by dual x-ray absorptiometry [3]. 

5.2.1. LAB MEDIA: Table 3
5.2.2. LAB MEDIA: Table 3: JoVE Video Editor please emphasize Body fat mass data columns
5.2.3. LAB MEDIA: Table 3: JoVE Video Editor please emphasize 1.70 DXA fat data cell and accompanying “Less than 3% fat” comment

5.3. Here a representative percentage of body fat determined by the deuterium oxide dilution technique compared to dual x-ray absorptiometry is shown [1].

5.3.1. LAB MEDIA: Figure 1: JoVE Video Editor please emphasize green line between clusters

5.4. The two techniques are well correlated [1], with the body fat mass showing strong correlations between the body fat and body weight [2] and with the deuterium oxide dilution technique not consistently over- or underestimating the body fat mass [3].

5.4.1. LAB MEDIA: Figure 2: JoVE Video Editor please add/emphasize Pearson’s r = 0.897 text
5.4.2. LAB MEDIA: Figure 3: JoVE Video Editor please add correlation line between dark blue and light blu lines OR no animation 
5.4.3. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize light blue data line

5.5. The deuterium oxide method has been previously validated in cats [1] by measurement of the daily water consumption of socially housed cats during each dietary block of the experiment [2].

5.5.1. LAB MEDIA: Table 4
5.5.2. LAB MEDIA: Figure 4: JoVE Video Editor please sequentially add/emphasize Control, High Moisture, and High Selemium blocks of data bars



Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Sybill Amelon: Remember that this technique should be performed only on healthy animals and to accurately weigh, record, and deliver the full dose of deuterium oxide to each animal [1].
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Step: 3.5.-3.7.)
6.2. Amanda Eshelman: A secondary method for determining body composition, such as complete carcass analysis or dual x-ray absorptiometry, can be completed to validate the deuterium oxide technique [1].
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera Videographer: Can cut for time
6.3. Sarah Hooper: This technique allowed us to identify a socially housed cat that was consuming abnormally high quantities of water without separating each cat to measure their water consumptions [1].
6.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera Videographer: Can cut for time
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