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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol demonstrate software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
4.1.-4.4.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
4.1.-4.4.
5. Will the filming need to take place in multiple locations (greater than walking distance)? N

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. Yousef Hassan: Because it takes advantage of the already available- and commercialized-DON antibody, this protocol can be used to capture metabolites that share a similar chemical structure in an elaborate fashion [1]. 

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

1.2. Yousef Hassan: The simplicity and robustness of this method allows the establishment of an accurate determination of multiple microbial DON metabolites without the need for completed analytical platforms such as LC-MS/MS [1]. 

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

Introduction of Demonstrator (Said by you on camera):

1.3. Ting Zhou: Demonstrating the procedure will be Yan Zhu, a post doc from my laboratory [1][2].  

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera



Section - Protocol
2. Standards Preparation
2.1. To prepare stock solutions of DON (don) and DON metabolites, first accurately weigh the total mass of DON, 3-epi-DON, and 3-keto-DON within their original commercially provided vials [1-TXT].
2.1.1. WIDE: Talent placing vial onto balance TEXT: DON: deoxynivalenol
2.2. Thoroughly dissolve the three powdered toxins with 5 milliliters of absolute acetonitrile in their vials [1] and transfer the solutions into new vials [2].
2.2.1. Talent mixing ACN in vial, with ACL container visible in frame
2.2.2. Talent adding ACN to vial, with original vials visible in frame

2.3. Use a nitrogen evaporator to dry the original toxin vials [1] and weigh the vials again to calculate mass of each toxin powder [2-TXT].

2.3.1. Talent drying vial
2.3.2. Talent placing vial onto balance TEXT: Toxin powder mass = Total Mass - Mass of original vial

2.4. After weighing the vials, use the nitrogen evaporator to evaporate the acetonitrile [1] and re-dissolve the solute with a known volume of stock solvent based on the calculated mass [2].

2.4.1. ACN being evaporated
2.4.2. Talent adding solvent to vial, with solvent container visible in frame

2.5. Then store the three re-constituted toxins and the commercially re-constituted DOM-1 (dom-one) toxin at minus 20 degrees Celsius until their use [1].

2.5.1. Talent placing vial(s) at -20 °C

3. Sample Extraction 

3.1. For sample extraction, grind approximately 200 grams of corn kernels collected from local farms per condition for 1 minute in a laboratory-grade blender [1] before weighing out 50 grams of each sample [2].

3.1.1. WIDE: Talent grinding kernels
3.1.2. Talent adding sample to balance

3.2. Mix each sample with 200 milliliters of sterile deionized water in the blender for at least 2 minutes [1] and pass the resulting slurry through a coarse filter paper [2].

3.2.1. Talent adding water to blender and sample
3.2.2. Sample being added to filter

3.3. Spike each sample with the appropriate final concentration of DON, 3-epi-DON, 3-keto-DON, or DOM-1 [1] and equilibrate the samples for 1 hour at room temperature before proceeding to the immuno-affinity purification [2].

3.3.1. Talent adding toxin to sample, with toxin vials visible in frame
3.3.2. Talent setting timer, with samples visible in frame

4. Immuno-Affinity Purification

4.1. At the end of the incubation, filter the corn powder slurries through individual microfiber filters [1] and load 1 milliliter of each collected filtrate directly onto individual immuno-affinity purification columns [2] while applying mild manual pressure throughout the column to achieve flow rates at 1-2 drops/second [3].

4.1.1. WIDE: Talent adding slurry to filter Videographer: Important/difficult step
4.1.2. Filtrate being added to column Videographer: Important/difficult step; can combine 4.1.2. and 4.1.3. as appropriate
4.1.3. Column being pressured Videographer: Important/difficult step; can combine 4.1.2. and 4.1.3. as appropriate

4.2. Wash each column with 5 milliliters of pure water [1] and immediately elute the samples with 1 milliliter of HPLC (H-P-L-C)-grade methanol [2-TXT].

4.2.1. Water being added to column Videographer: Important/difficult step
4.2.2. Methanol being added to column Videographer: Important/difficult step TEXT: HPLC: high-performance liquid chromatography

4.3. Dry each elute analyte under nitrogen-streams [1-TXT] and individually re-suspend the dried analytes in 0.5 milliliters of an acetonitrile in water solution [2-TXT].

4.3.1. Analyte being dried Videographer: Important/difficult step TEXT: Alternative: Dry under vacuum concentrator
4.3.2. ACN:water being added to analyte Videographer: Important/difficult step TEXT: i.e., 1:9 ACN:H2O for DON and 3-epi-DON, 2:8 ACN:H2O for 3-keto-DON and DOM-1

4.4. Then strain the re-suspended samples through 0.45-micrometer filters [1].

4.4.1. Talent adding sample to filter Videographer: Important/difficult step

5. High Performance Liquid Chromatography (HPLC) Analysis and Protocol Validation

5.1. For HPLC analysis, set the flow rate of the HPLC instrument to 1 milliliter/minute [1] and inject 50-microliter volumes of each sample [2].

5.1.1. WIDE: Talent setting flow rate
5.1.2. Talent injecting sample, sample containers visible in frame if possible

5.2. For validation of the protocol, directly inject 0.1-5 microgram/milliliter concentrations of prepared DON, 3-epi-DON, and DOM-1 standard solutions into the HPLC machine without any further extractions or dilutions [1] and determine the instrument linearity by inspecting the correlation between the HPLC signals and the known concentrations of analytes [2].

5.2.1. Talent injecting sample, with standard solution vials visible in frame
5.2.2. LAB MEDIA: 5_2_2.TIF: JoVE Video Editor please add/emphasize R2 values in each graph 

5.3. To assess the method linearity, prepare corn extracts spiked with of 0.05, 0.1, 0.2, 0.5 and 1 microgram/milliliter of 3-keto-DON [1] and 0.1, 0.2, 0.5, 0.75 and 1 microgram/milliliter of DON, 3-epi-DON, and DOM-1 as demonstrated [2]. 

5.3.1. 3-keto-DON being added to sample(s), with 3-keto-DON container(s) visible in frame
5.3.2. One toxin being added to sample(s), with DON, 3-epi-DON, and DOM-1 containers visible in frame

5.4. Extract and purify the spiked corn powders as demonstrated [1] and determine the method linearity by inspecting the correlation between the HPLC signals and the spiked concentrations of the analyte standards [2].

5.4.1. Talent adding sample to column
5.4.2. LAB MEDIA: 5_4_2.TIF: JoVE Video Editor please add/emphasize R2 values in each graph 

5.5. To determine the method precision, spike the corn extracts with the indicated concentrations of DON and its three metabolites [1-TXT] and investigate the relative standard deviations of the intra-day and inter-day analyses [2].

5.5.1. Talent adding toxin to sample(s) TEXT: Intra-day analysis: 0.1 and 1 microgram/mL/metabolite; Inter-day analysis: 0.1 and 1 microgram/mL/metabolite
5.5.2. LAB MEDIA: 5_5_2.TIF Authors: please add the appropriate standard deviation markers to the graphs in this figure

5.6. To calculate the recovery rate for each analyte, calculate the ratio of the measured concentrations within each corn extract to the actual spiked concentrations in each sample [1].

5.6.1. LAB MEDIA: 5_6_1.TIF

5.7. Then, to determine the analytical limits, inspect the signal-to-noise ratio for each sample [1].

5.7.1. LAB MEDIA: 5_6_3.TIF



Section – Results

6. Results: Representative DON and DON Metabolite Characterization

6.1. Under the demonstrated HPLC conditions, DON [1] and its metabolites can be completely separated and quantified using a mobile phase of 10% acetonitrile in water [2].

6.1.1. LAB MEDIA: Figure 1: JoVE Video Editor please emphasize Figure 1A

6.2. When applying 20% acetonitrile in water, 3-keto-DON [1] and DOM-1 appear at 13.3 minutes and 6.3 minutes, respectively [2].

6.2.1. LAB MEDIA: Figure 1: JoVE Video Editor please emphasize Figure 1C
6.2.2. LAB MEDIA: Figure 1: JoVE Video Editor please emphasize Figure 1D

6.3. The ultraviolet spectra of DON, 3-epi-DON, and DOM-1 are similar with a maximum absorbance at 218 nanometers [1].

6.3.1. LAB MEDIA: Figure 1: JoVE Video Editor please emphasize DON, 3-epi-DON, and DOM-1 peaks when mentioned

6.4. 3-keto-DON displays a distinct optical property with the maximum absorbance at 225 nanometers [1].

6.4.1. LAB MEDIA: Figure 1: JoVE Video Editor please emphasize 3-keto-DON peak in Figure 1C

6.5. The correlations between the method linearity and the instrument linearity with the HPLC peak areas and the standard and spiked concentrations of DON, 3-epi-DON, 3-keto-DON, and DOM-1 are typically excellent [1].

6.5.1. LAB MEDIA: Table 1: JoVE Video Editor please emphasize both R2 columns

6.6. This method also reveals high sensitivities toward DON, 3-epi-DON, and DOM-1 [1].

6.6.1. LAB MEDIA: Table 1: JoVE Video Editor please emphasize DON, 3-epi-DON, and DOM-1 data cells in LOD and LOQ columns

6.7. In contrast, 3-keto-DON displays a higher limit of detection and limit of quantification [1].

6.7.1. LAB MEDIA: Table 1: JoVE Video Editor please emphasize 3-keto-DON data cells in LOD and LOQ columns

6.8. The relative standard deviations of all of the compounds typically ranges from 1.2% to 6.8%, validating the precision of the developed approach [1].

6.8.1. LAB MEDIA: Table 1: JoVE Video Editor please emphasize all four Intra- and Inter-day data columns

6.9. The recovery rates of 3-epi-DON, 3-keto-DON, and DON in corn extracts at the tested concentrations range from 74.1 to 94.0% [1], while DOM-1 demonstrates a significantly lower recovery after immuno-affinity column purification [2].

6.9.1. LAB MEDIA: Table 1: JoVE Video Editor please emphasize Recovery rate column data cells for 3-epi-DON, 3-keto-DON, and DON 
6.9.2. LAB MEDIA: Table 1: JoVE Video Editor please emphasize Recovery rate column data cell for DOM-1


Section - Conclusion	Comment by Bridget Colvin: Authors: Each author is limited to two Conclusion statements maximum.

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

7.1. Yousef Hassan: Use good quality chemical standards and avoid the use of chemicals that could interfere with the ability of the antibodies to capture the metabolites during the column binding step [1].

7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Step 4.1.)

7.2. Yousef Hassan: This protocol was fundamental in recent mechanistic studies that led to the identification of two bacterial enzymes that can detoxify deoxynivalenol, possibly in large-scale agricultural and industrial applications [1].

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