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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol include software usage? The use of software to generate results on the LC-MS/MS  is required, but is not the focus of the procedure.
3. Which steps from the protocol section below are the most important for viewers to see? 2.2, 2.8, 3.5, 3.8
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
The most difficult aspects of this method are:
1. Step 2.8: Working with small volumes of serum and volatile organic solvents that require proficient use of pipettors (air displacement and repeat pipettors) especially with volatile organic solvents (acetonitrile).  
2. Step 3.8: Care must be taken when removing the supernatant from the extract. 
5. Will the filming need to take place in multiple locations? Y
If yes, how far apart are the locations? Three labs on one floor


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

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.


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

1.1. Are Berentsen: We outline a procedure to detect and quantify iophenoxic acid in mongoose serum.  Results suggest iophenoxic acid may be used as a biological marker to verify bait uptake in this species [1]. 

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

1.2. Steve Volker: The main advantage of this technique is that it allows for the quantification of iophenoxic acid analogues at parts-per-billion levels using a simple-to-perform protein precipitation technique [1].  
  
1.2.1. INTERVIEW: Steve Volker says the statement above in an interview-style shot, looking slightly off-camera.











Section - Protocol
2. [bookmark: _Hlk2259328]Preparation of Solutions and Standards
2.1. For mobile phase A, combine 1 milliliter of formic acid with 1 liter of ultrapure water [1]. For mobile phase B, combine 1 milliliter of formic acid with 1 liter of acetonitrile [2]. For the diluent, combine 1 milliliter of trifluoroacetic acid with 200 milliliters of acetonitrile [3].
2.1.1. MED: Talent combines formic acid and ultrapure water.
2.1.2. MED: Talent combines formic acid and acetonitrile.
2.1.3. MED: Talent combines trifluoroacetic acid and acetonitrile.
2.2. Next, weigh approximately 10 milligrams of methyl-IPA on a microbalance and record the mass to plus or minus 0.0001 milligrams [1-TXT]. Quantitatively transfer the methyl-IPA to a 10 milliliter Class A volumetric flask using 4 to 5 milliliters of acetonitrile [2]. Sonicate 1 minute to dissolve all solids, and then bring to volume with acetonitrile [3-TXT]. 
2.2.1. MED: Talent weighs methyl-IPA on a microbalance. TEXT: Methyl-IPA: methyl iophenoxic acid. 
2.2.2. MED: Talent transfers the methyl-IPA to a volumetric flask with acetonitrile.
2.2.3. MED: Talent briefly places the volumetric flask on the sonicator and then adds acetonitrile to the flask. TEXT: Prepare ethyl-IPA stock by same procedure.
2.3. Transfer approximately 8 milliliters of each stock to 8 milliliter amber glass vials with PTFE-lined caps and store the samples at room temperature [1]. Then, transfer the remaining stock to hazardous waste [2].
2.3.1. MED: Talent adds each stock to an amber glass vial and places the vials on the lab bench for storage.
2.3.2. MED: Talent discards the remaining stock.
2.4. For the 25x-7 (pronounced twenty-five x stock seven) methyl-IPA stock, prepare a stock of methyl-IPA in acetonitrile at approximately 200 micrograms per milliliter [1-TXT]. Transfer 1 milliliter of the stock to a 5 milliliter flask and dilute to volume with acetonitrile [2]. Then, transfer the stock to an 8 milliliter amber glass vial with a PTFE-lined cap and store at room temperature [3]. 
2.4.1. MED: Talent adds methyl-IPA to a volumetric flask and adds acetonitrile to the flask. TEXT: See Table 1. Video Editor: Overlay should appear at mention of ‘25x-7 methyl-IPA stock”.
2.4.2. MED: Talent adds the stock to a flask and adds acetonitrile to the flask.
2.4.3. MED: Talent adds the stock to an amber glass vial and places the vial on the lab bench for storage.
2.5. Using a repeat pipettor, prepare the six additional 25x methyl-IPA stocks described in the text protocol in 8 milliliter amber glass vials with PTFE-lined caps and store at room temperature [1].
2.5.1. MED: Talent adds methyl-IPA and acetonitrile to each amber glass vial and places the vials on the lab bench for storage. Videographer: Show the methyl-IPA stock container labels in frame if possible. 
2.6. For the 25x surrogate stock, transfer 0.1 milliliters of the concentrated ethyl-IPA stock to a 10 milliliter Class A volumetric flask using a 100 microliter glass syringe, and then dilute to volume with acetonitrile [1]. 
2.6.1. MED: Talent adds the ethyl-IPA stock to a volumetric flask and then adds acetonitrile to the flask.
2.7. Transfer approximately 8 milliliters of the surrogate stock to an 8 milliliter amber glass vial with PTFE-lined cap and store at room temperature [1]. Transfer the remaining stock to hazardous waste [2].
2.7.1. MED: Talent adds the surrogate stock to an amber glass vial and places the vial on the lab bench for storage.
2.7.2. MED: Talent discards the remaining stock.
2.8. Next, prepare 4x stocks containing both methyl-IPA and ethyl-IPA in 2 milliliter screw-top glass autosampler vials as described in the text protocol [1-TXT].
2.8.1. MED: Talent places the autosampler vials, repeat pipettors, and reagents to prepare the 4x stocks on the lab bench. Videographer: Show the reagent container labels in frame if possible. TEXT: See Table 2. Video Editor: Overlay should appear at mention of “as described in the text protocol”.
2.9. For example, to prepare stock 4x-7, add 0.2 milliliters of the 25x-7 methyl-IPA stock to a 2 milliliter vial using a repeat pipettor with a 0.5 milliliter capacity tip [1]. Add 0.2 milliliters of the 25x surrogate ethyl-IPA stock using a repeat pipettor with a 0.5 milliliter capacity tip [2].
2.9.1. MED: Talent adds the 25x-7 methyl-IPA stock to the autosampler vial. 
2.9.2. MED: Talent adds the 25x surrogate ethyl-IPA stock to the autosampler vial.
2.10. Add 0.85 milliliters of acetonitrile using a repeat pipettor with a 1 milliliter capacity tip [1]. Cap the vial securely and invert 5 times to mix [2].
2.10.1. MED: Talent adds acetonitrile to the autosampler vial.
2.10.2. MED: Talent caps the vial and inverts it to mix the contents.
2.11. Following this, prepare the standard curve in 2 milliliter screw-top autosampler vials as described in the text protocol [1-TXT].
2.11.1. MED: Talent places the autosampler vials, repeat pipettors and reagents on the lab bench to prepare the standards. Videographer: Show the reagent container labels in frame if possible. TEXT: See Table 3. Video Editor: Overlay should appear at mention of “as described in the text protocol”.
2.12. For example, to prepare standard 7, add 0.2 milliliters of the 4x-7 stock to a 2 milliliter vial using a repeat pipettor with a 0.5 milliliter capacity tip [1]. Add 0.60 milliliters of ultrapure deionized water using a repeat pipettor with a 1 milliliter capacity tip [2]. Cap the vial securely and invert 5 times to mix [3]. 
2.12.1. MED: Talent adds the 4x-7 stock to an autosampler vial.
2.12.2. MED: Talent adds ultrapure deionized water to the autosampler vial.
2.12.3. MED: Talent caps the vial and inverts it to mix the contents.
3. Sample Preparation
3.1. For each sample, prepare a 1.5 milliliter microcentrifuge tube containing 200 to 300 milligrams of sodium chloride and arrange the tubes in an 80-position plastic rack [1]. 
3.1.1. MED: Talent adds sodium chloride to each microcentrifuge tube and places the tubes in a plastic rack.
3.2. For each sample, label one 1.5 milliliter microcentrifuge tube as “A” and a second microcentrifuge tube as “B” [1]. Arrange the tubes in an 80-position plastic rack [2]. 
3.2.1. MED: Talent labels each microcentrifuge tube.
3.2.2. MED: Talent places the tubes in a plastic rack.
3.3. Place the following materials and equipment needed for serum extraction in a class II biosafety cabinet: the microcentrifuge tubes, a vortex mixer, a repeat pipettor with 0.5 milliliter and 5 milliliter capacity tips, a 100 to 1000 microliter air displacement pipette with 1000 microliter tips, containers with approximately 100 milliliters each of diluent and ultrapure deionized water, and a biohazard waste container [1].
3.3.1. MED: Talent places the materials and equipment in the biosafety cabinet.
3.4. Next, remove serum samples from frozen storage and warm to room temperature in the biosafety cabinet [1]. Vortex mix each serum sample prior to sampling [2].
3.4.1. MED/WIDE: Talent removes the serum samples from the freezer and places them in the biosafety cabinet.
3.4.2. MED: Talent briefly places each serum sample on the vortex mixer.
3.5. Using a repeat pipettor with a 0.5 milliliter capacity tip, dispense 0.05 milliliters of mongoose serum into tube “A” and add 0.05 milliliters of the 25x surrogate stock [1]. Then add 0.95 milliliters of diluent to tube “A” using a repeat pipettor with a 5 milliliter capacity tip [2]. Cap securely and vortex mix for 10 to 15 seconds [3].
3.5.1. MED: Talent adds mongoose serum and the 25x surrogate stock to tube A.
3.5.2. MED: Talent adds the diluent to tube A.
3.5.3. MED: Talent caps the tube and briefly places it on the vortex mixer.
3.5.4. Talent adds control mongoose serum to QC sample tube “A” and fortifies with me-IPA as described in Table 4.
3.5.5. Talent adds 25X surrogate stock to tube “A” of QC Samples.
3.5.6. Talent adds diluent to tube A of QC Samples.
3.5.7. Talent caps the QC tubes and briefly placed on the vortex mixer.
3.6. Fortify each of the four QC samples as described in the text protocol using a repeat pipettor with a 0.5 milliliter capacity tip [1-TXT]. Cap each QC sample securely and vortex mix for 10 to 15 seconds [2]. 	Comment by Volker, Steven F - APHIS: Section 3.6 not performed as QC samples are described in 3.5.4 through 3.5.7.
3.6.1. MED: Talent adds the appropriate reagents to each tube. Videographer: Show the reagent container labels in frame if possible. TEXT: See Table 4. Video Editor: Overlay should appear at mention of “as described in the text protocol”.
3.6.2. MED: Talent caps each sample and briefly places the vials on the vortex mixer.
3.7. Dispense the pre-weighed sodium chloride into tube “A” and vortex mix 3 times for 8 to 12 seconds [1]. Then, wipe down the outside surfaces of the vial rack containing tube “A” using 70 percent isopropanol [2].	Comment by Volker, Steven F - APHIS: Sections 3.7 through 3.11 were performed with the samples AND the QC samples.  This is why section 4 is not needed.
3.7.1. MED: Talent adds the sodium chloride to tube A and briefly places the tube on the vortex mixer.
3.7.2. MED: Talent wipes down the outside surfaces of the vial rack with isopropanol. 
3.8. After removing the samples from the biosafety cabinet, centrifuge tube “A” at 12,000 x g for 1 minute to separate the aqueous and acetonitrile phases [1]. Pipette 0.8 milliliters of the upper acetonitrile phase to tube “B” using a 100 to 1000 microliter air displacement pipette [2]. Transfer the remaining solution in tube “A” to hazardous waste and discard the empty tube in a biohazardous waste container [3].
3.8.1. MED: Talent places tube A in the centrifuge, closes the centrifuge lid, and inputs the settings on the centrifuge.
3.8.2. CU: Tube A as talent removes the acetonitrile from it and adds it to tube B.
3.8.3. MED: Talent discards the remaining solution in tube A and the empty tube.
3.9. Now, remove acetonitrile and trifluoroacetic from tube “B” with a gentle flow of nitrogen gas in a 45 degrees Celsius water bath [1]. Add 0.25 milliliters of acetonitrile to tube “B” using a repeat pipettor and vortex mix for 4 to 5 seconds [2]. Then, centrifuge at 12,000 x g for 2 to 4 seconds to collect the liquid in the bottom of the tube [3].
3.9.1. MED: Talent places tube B in a water bath and introduces the nitrogen gas flow to the tube.
3.9.2. MED: Talent adds acetonitrile to tube B and briefly places the tube on the vortex mixer.
3.9.3. MED: Talent places tube B in the centrifuge and closes the centrifuge lid.
3.10. Following centrifugation, add 0.75 milliliters of ultrapure deionized water to tube “B” using a repeat pipettor with a 5 milliliter capacity tip and vortex mix for 4 to 5 seconds [1]. Centrifuge at 12,000 x g for 1 minute to clarify the sample [2]. Then, transfer 0.75 milliliters of the supernatant to an autosampler vial using a 1000 microliter air displacement pipette and discard the pipette tips in the biohazard waste container [3]. 
3.10.1. MED: Talent adds deionized water to tube B and briefly places the tube on the vortex mixer.
3.10.2. MED: Talent places tube B in the centrifuge and closes the centrifuge lid.
3.10.3. MED: Talent adds the supernatant to an autosampler vial and discards the pipette tips.
3.11. Cap each autosampler vial securely for LC-MS/MS analysis [1]. Transfer the remaining solution in tube “B” to hazardous waste and discard the empty tube in a biohazardous waste container [2-TXT]. 
3.11.1. MED: Talent caps each autosampler vial.
3.11.2. MED: Talent discards the remaining solution in tube B and the empty tube. TEXT: Autoclave or incinerate biohazardous waste.
4. Quality Control Samples	Comment by Volker, Steven F - APHIS: Section 4 not performed because the preparation of QC samples was described in section 3.
4.1. Prepare four 1.5 milliliter microcentrifuge tubes containing 200 to 300 milligrams of sodium chloride and arrange the tubes in an 80-position plastic rack [1].
4.1.1. MED: Talent adds sodium chloride to each microcentrifuge tube and places the tubes in a plastic rack.
4.2. For each QC sample, label one 1.5 milliliter microcentrifuge tube as “A” and a second microcentrifuge tube as “B” [1]. Arrange the tubes in an 80-position plastic rack [2].
4.2.1. MED: Talent labels each microcentrifuge tube.
4.2.2. MED: Talent places the tubes in a plastic rack.
4.3. After placing the materials and equipment needed for serum extraction in the class II biosafety cabinet, remove control mongoose serum from frozen storage and warm to room temperature in the biosafety cabinet [1]. Vortex mix the control serum prior to sampling [2].
4.3.1. MED/WIDE: Talent removes the serum samples from the freezer and places them in the biosafety cabinet.
4.3.2. MED: Talent briefly places the tube on the vortex mixer.
4.4. Using a repeat pipettor with a 0.5 milliliter capacity tip, dispense 0.05 milliliters of control mongoose serum into the four 1.5 milliliter “A” tubes [1].
4.4.1. MED: Talent adds the control mongoose serum to each tube.
5. LC-MS/MS Analysis
5.1. Configure the LC-MS/MS with all parameters described the text protocol [1-TXT]. Power on the LC-MS/MS and allow the column to reach 70 degrees Celsius before setting the flow rate to 0.8 milliliters per minute [2].
5.1.1. MED: Talent at computer performs the configuration in the software. TEXT: See Table 5. Video Editor: Overlay should appear at mention of “described in the text protocol”.
5.1.2. MED: Talent turns on the LC-MS/MS, checks the column temperature, and sets the flow rate in the computer software.
5.2. Set up a sequence in the data acquisition software to inject the standard curve before and after each batch consisting of quality control samples and unknown samples [1].
5.2.1. MED: Talent at computer sets up a sequence in the data acquisition software.
5.3. Inject all standards and samples and acquire MRM ion chromatograms using parameters listed in the text protocol [1]. After sequence completion, turn off the LC-MS/MS and dispose of all autosampler vials as hazardous waste [2].
5.3.1. MED: Talent at computer injects the standards and samples and starts the acquisition in the software.
5.3.2. MED/WIDE: Talent turns off the LC-MS/MS and disposes of the autosampler vials.




Section – Results
6. Results: Iophenoxic Acid Results in Mongoose Serum 
6.1. The ion chromatogram of the control mongoose serum illustrates the retention time of ethyl-IPA and the absence of methyl-IPA at the indicated retention time [1]. The ion chromatogram of the quality control sample illustrates the baseline separation of methyl-IPA from ethyl-IPA as well as the quantifier and qualifier transitions for methyl-IPA [2]. 
6.1.1. LAB MEDIA: Figure 1 – Video Editor: Highlight figure A.
6.1.2. LAB MEDIA: Figure 1 – Video Editor: Highlight figure B.
6.2. The ion chromatogram of a representative sample from the study shows an observed serum concentration of 33.5 micrograms per microliter of methyl-IPA [1]. 
6.2.1. LAB MEDIA: Figure 1 – Video Editor: Highlight figure C.
6.3. The accuracy and precision results for control mongoose serum fortified with methyl-IPA are shown here [1]. Percent recoveries ranged from 96.9 to 109 percent [2]. The percent relative standard deviation at the three fortification levels was 3.4 percent, 1.7 percent, and 2.3 percent, respectively [3]. 
6.3.1. LAB MEDIA: Table 6
6.3.2. LAB MEDIA: Table 6 – Video Editor: Highlight Percent Recovery column.
6.3.3. LAB MEDIA: Table 6 – Video Editor: Highlight three RSD values in last column when mentioned in the voiceover.
6.4. The accuracy and precision results for control mongoose serum fortified with ethyl-IPA are shown here [1]. Percent recoveries ranged from 89.5 to 115 percent [2]. The percent relative standard deviation at the five fortification levels was 4.3 percent, 1.5 percent, 2.3 percent, 5.6 percent, and 1.1 percent, respectively [3]. 
6.4.1. LAB MEDIA: Table 7
6.4.2. LAB MEDIA: Table 7 – Video Editor: Add ‘Percent Recovery 89.5 to 115%’ under the table when mentioned.
6.4.3. LAB MEDIA: Table 7 – Video Editor: Highlight the %RSD column.
6.5. All mongooses offered ethyl-IPA and methyl-IPA baits consumed at least 25 percent of the bait within the 24 hour time constraint and had quantifiable levels of ethyl-IPA and methyl-IPA in their sera, respectively [1]. 
6.5.1. LAB MEDIA: Table 8 and Table 9 – Video Editor: Show Table 9 below Table 8. Highlight Table 8 when ethyl-IPA is mentioned and highlight Table 9 when methyl-IPA is mentioned.
Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.1. Steve Volker: The potential utility of this technique could be increased by configuring the LC-MS/MS to collect data for other iophenoxic acid analogues such as propyl- and butyl-iophenoxic acid [1]. 
7.1.1. INTERVIEW: Steve Volker says the statement above in an interview-style shot, looking slightly off-camera.
7.2. Steve VolkerAre Berentsen: For samples with potentially live rabies virus, personnel performing the procedure may be required to receive the full series of rabies pre-exposure prophylaxis and have a documented rabies antibody titer above 0.5 international unitsWe encourage personnel to consult the most recent Recommendations of the Advisory Committee on Immunization Practices or their institutional Biosafety Committee for guidance on whether pre-exposure rabies vaccination is required.  Steps 2.3 through 2.6 in the protocol that involve working with undiluted serum must be performed in a class II biosafety cabinet. [1].  
7.2.1. [bookmark: _GoBack]INTERVIEW: Steve VolkerAre Berentsen says the statement above in an interview-style shot, looking slightly off-camera.
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