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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)__Yes__N____  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: Yes, we can record video, instrument: Stereoscope Nikkon SMZ800, and Camera Leica MC120HD________________________
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___No____ 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.
Authors, the portion of the script where you are working on screens won't require detailed software usage, so there's not much to worry about here.
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps by their protocol number. _2.3, 3.8, 4.1, 5.1, 5.3, 5.4 ___________
Thanks, I've included all these shots.  Now, can you please highlight the steps in this protocol that you would like the videographer to be most careful about when filming?
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  
3.8
E.  Will the filming need to take place in multiple locations? (Y/N) ___Y____ If yes, how far apart are the locations? _Two buildings, approx. 100 yards apart__yes, two buildings approx. 100 yards apart ______
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):
Authors: Please complete the following statement to describe the overall goal of your protocol. This should consist of a single statement of no more than 40 words.   
The overall goal of this work is to provide a method for testing the efficacy of RNAi-mediated silencing of aflatoxin-synthesis genes of Aspergillus in transgenic peanut using a minimum number of seeds.

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  (Please use BROLL for Introduction and Conclusion)
1.1. Arias: Usually hundreds of grams of seeds are required to effectively quantify aflatoxins in samples.

1.2. The main advantage of this technique is that it uses less than 5 seeds to test a particular treatment.
Since there's only one author speaking we must limit the narrative to just a few statements.  
Protocol (read by voice talent at JoVE):
2. Preparing the Seeds and Controls
2.1. Ten days in advance of preparing the seeds, [2.1.1-WID] set up a culture of aflatoxin-positive Aspergillus flavus NRRL 3357 in Czapek's agar medium. [2.1.2-MED MCU]  Grow this culture at 25 ºC; it will be used for seed inoculation. [2.1.3-WID MED]

2.1.1. establishing shot of talent working at hood

2.1.2. talent setting up NRRL 3357 cultures on plates

2.1.3. walking to incubator with culture plates and loading them in

2.2. After preparing the transgenic plants expressing the RNAi, [2.2.1-WID] which is detailed in the text protocol, proceed with harvesting their seeds. [2.2.2-MED] First, remove the pericarp using abrasion from a pressure washer set to low or scrape the pericarp off by hand. [2.2.3-CU]

2.2.1. establish talent entering room with plants place seeds in metal basket and remove pericarp with water pressure
2.2.2. [combined with 2.2.1] talent harvesting seeds with water pressure

2.2.3. detail of seeds being exposed by water pressure, then showing the hand scraping technique

2.3. Once the pericarp is removed, identify the color of the mesocarp [2.3.1-MED] by placing the pods on a maturity board into the proper groups. [2.3.2-CU] [2.3.3-LM]

2.3.1. placing seeds on maturity board

2.3.2. [combined with 2.3.1] detail of sorting seeds by color on board

2.3.3. Figure 2 – use if needed, may be better than footage

2.4. Now, remove the hulls and process the yellow and brown seeds separately. [CU]

2.4.1. removing hulls of yellow seeds and transferring those seeds into a sterile beaker to a tray

2.5. Calculate the number of seeds needed for the experiment. At least three seed pieces, meaning three cotyledon halves, are needed per peanut line being sampled.   [LM]

2.5.1. Table 1

2.6. Cover the bottom of a sterile beaker with a layer of seeds [2.6.1-MED] and just cover the seeds with a measured volume of 75% ethanol.  Then, double that volume. [2.6.2-CU]

2.6.1. collecting last of the required seeds and placing into sterile beaker

2.6.2. on beaker, show talent fill with ethanol, show volume markers

2.7. Let the seeds incubate in solution for thirty seconds and then rinse them off in SDW.  [MED]

2.7.1. waiting and then rinsing seeds off with water, TEXT: sterilized distilled water (SDW) [DO NOT USE TAKE 1,2]
2.8. Next, treat the seeds with a volume of 2% hypochlorite, [2.8.1-MED] as done with the ethanol.  Let this incubation proceed for five minutes. [2.8.2-CU]

2.8.1. preparing to add hypochlorite, show stock bottle label

2.8.2. adding hypochlorite to the beaker, show volume markers [DO NOT USE TAKE 1]
2.9. Then, use three rinses in five-fold volumes of SDW to remove the hypochlorite. [CU]

2.9.1. Washing seeds with water once, show beaker in detail and amount of water added for a wash

2.10. It is critical that all the hypochlorite solution is washed off in this step.  The seeds are now surface-sterilized. [2.10.1-MED] [2.10.2-LM]

2.10.1. washing off the seeds with water twice 

2.10.2. Fig 3 – introduce to video only if not redundant with footage [USE VIDEO]
2.11. Next, hydrate the seeds by submerging them in SDW for two hours. [CU]

2.11.1. film as written, show timer started to count down from 2 hours

2.12. Prepare to put the hydrated seeds on a sterile Petri dish.  All materials should be sterilized at this point.  [MED]

2.12.1. talent at hood, washing surfaces, wearing gloves and unpacking sterilized instruments

2.13. Remove the seed coats using forceps.  [CU]

2.13.1. film as written

2.14. Then, separate the cotyledons.  Lastly, remove the embryos with a scalpel.  The embryos can be discarded or used to regenerate new plants. [SCOPE ECU]

2.14.1. film as written
Videographer: if the SCOPE footage isn't looking good, consider an ECU instead, the lab has some concern.
2.15. Next, cut the cotyledon in half with a scalpel [2.15.1-SCOPE ECU] and submerge the halves in SDW until they are ready for inoculation. [2.15.2-CU]

2.15.1. film as written with SCOPE or ECU, see note

2.15.2.  submerging in water

2.16. For the inoculation, use a hemocytometer to make a suspension [2.16.1-MED] of 50 thousand Aspergillus spores per microLiter in SDW. [2.16.2-MED] 

2.16.1. making up a suspension and adding drop to hemocytometer

2.16.2. finishes viewing hemocytometer under scope and adjusts the suspension volume

2.17. Next, blot excess water from half cotyledons on sterile paper towels, [2.17.1-CU] and place seed pieces in separate 1.5% agar plates. [2.17.2-MED] with seed-sized divots and tuck the seeds into them with the cut sides up. [2.17.3-ECU]

2.17.1. film as written

2.17.2. film as written

2.17.3. [combined with 2.17.2] film as written

2.18. To inoculate the cotyledon halves, add 2 microLiters of a 10,000 Aspergillus spores per microLiter suspension [2.18.1-MED] to the cut surfaces.  Do not to let the suspension run down the sides of the seed half. [2.18.2-ECU] [2.18.3-LM]

2.18.1. loading pipet tip with suspension

2.18.2. adding suspension to seed halves [USE TAKE 2]
2.18.3. Fig 4 – Video editor: only show this image if not redundant with the footage.
2.19. Lastly, [2.19.1-MED] place the dishes in a dark incubator at 30 ºC, for one to four days, until they are tested. [2.19.2-WID]

2.19.1.  film as written

2.19.2. film as written
2.20. After one day, after two days, and after three or four days, sample the seeds. [WIDFOL]

2.20.1. removing seeds from incubator and taking them seeds to hood

2.21. Gently remove randomly selected inoculated halves as needed, use a tissue to wipe excess spores and agar, and place the sample into a glass-screw cap vial.  [2.21.1-CU] Transfer non-inoculated samples to 2 mL tubes for RT-PCR (pronounce each letter as in the alphabet) analysis [2.21.2-MED], freeze samples in liquid Nitrogen [2.21.3-WID] and store frozen samples in a freezer until processed [2.21.4-WID]
2.21.1. film as written, collecting samples into glass-screw cap vials for aflatoxin analysis
2.21.2. film as written, show test tube label, in this case show a screw cap vial collecting samples into 2 mL (plastic) grinding tubes for RT-PCR 

2.21.3. loading freeze with test tube samples tubes in liquid Nitrogen 
2.21.4. [added] Loading samples in -80C freezer 
3. Aflatoxin Analysis
3.1. For the aflatoxin analysis, [3.1.1-WID] get the inoculated half-cotyledons in a 4-mL glass screw-cap vial. [3.1.2-MED] If needed, the sample will be stable for many months at -80 ºC. [2.21.4]
3.1.1. establish the setting, talent arrives to hood with plate of seeds

3.1.2. [added] Shot of screw-cap vial 

3.2. When the seeds are at room temperature, extract the sample by adding four volumes of methanol [3.2.1-CU/TEXT] and letting the tubes incubate overnight in the dark, at room temperature without agitation. [3.2.2-MED]

3.2.1. Adding methanol to tube, show gradation marks, TEXT: Take note of added volume. [Do NOT use Take 1]
3.2.2. Setting tube(s) up to incubate

3.3. The next day, perform the UPLC. [WID/TEXT] [LM]
3.3.1. establish the talent working near the U-HPLC machine, unpacking frit and column. Reagents to prepare the minicolumns. TEXT:  Ultra-High Performance Liquid Chromatograph (U-HPLC) [3.3-LM]
Authors, you indicated U-HPLC is the method employed.  If you meant to indicate Ultra Performance Liquid Chromatography, I read that this is something different and it is abbreviated as UPLC.  If that's what you're using, please adjust the script. [you are correct, both names are in the literature, but UPLC is more appropriate]
3.4. First prepare a 1.5 mL propylene minicolumn with a matching frit, [3.4.1-CU LM] then add 200 milligrams of aluminum oxide and, next, insert another frit. [3.4.1-MED LM]

3.4.1. film as written

3.4.2. [combined with 3.4.1] adding solution and then another frit

3.5. Next, position a UPLC, auto-sampler vial under and in contact with the minicolumn, [3.5.1-CU] to minimize evaporation.  [3.5.2-ECU]

3.5.1. film as written

3.5.2. detail of the contact between column and vial

3.6. Now, add 0.5 mL of methanol extract, from the sample, to a disposable glass tube, not plastic.  [MED]

3.6.1. film as written

3.7. Then, add 0.5 mL of acetonitrile to the tube and mix the solutions with a pipette. [CU]

3.7.1. film as written

3.8. Now, apply 0.5 mL of the mixture to the prepared minicolumn [3.8.1-CU LM] and collect the eluate using gravity only.  [3.8.2-MED]
3.8.1. film as written 

3.8.2. talent observing the U-HPLC as eluate is collected

3.9. Once the eluate is collected, quickly attach a septa cap to the collection vial for use on the UPLC. [CU LM]  

3.9.1. film as written

3.10. The eluates can be stored at room temperature, but must be analyzed the same day. [MED]

3.10.1. talent sets aside the collection tube and starts setting up a new column

3.11. Place the vials in a UPLC already prepared with a mobile phase of water/methanol/acetonitrile. [3.11.1-MED LM].  Then quantify the aflatoxin content in the eluates. See the text protocol for more details. [3.11.2-CU LM]

3.11.1. setting up the U-HPLC for operation on sample, try to collect a lot of footage Loading samples in the UPLC CUT before camera PAN.
3.11.2. dialing in the flow rate, show gauge Screen shot of chromatogram 

3.12. Along with UPLC analysis, setup the seed pieces used for extraction in individual glass vials. [3.12.1-MED] Then, lyophilize the vials overnight … [3.12.2-MED]

3.12.1. setting up seed pieces in glass vials

3.12.2. setting up freeze-dry of glass vials
3.13. … and measure the dry weight of the tissue sample in the morning [3.13.1-MED] so aflatoxin concentrations can be expressed in nanograms per gram of sample. [3.13.2-CU]

3.13.1. weighing dried seed weight

3.13.2. recording weight(s) into notebook and making calculation of aflatoxin concentration in samples
4. RT-PCR Analysis for Transgene Expression
4.1. For RT-PCR [3.1.1], transfer each half-cotyledon to 2-mL grinding tubes containing five grinding beads.  [CU/TEXT]

4.1.1. removing seeds from agar and placing into tubes with beads, TEXT: two 2.5-mm steel beads and three 2-mm zirconium beads

4.2. Next, freeze the loaded grinding tubes in liquid nitrogen. [MED/TEXT]

4.2.1.   dunking tubes into liquid nitrogen bath, TEXT: Store at -80 ºC if desired.

4.3. Then, remove the samples from the freezer, and add Trizol and grind the frozen tissues with a bead mill homogenizer at 3100 rpm for 40 seconds.  [4.3.1-MED]

4.3.1. film as written Adding Trizol to the sample 

4.4. …and proceed to RNA extraction.
4.4.1. show talent doing any representative steps of RNA extraction grinding the sample for RNA extraction
4.5. Then, following details in the text protocol, set up the RT-PCRs and analyze the results. [WID]

4.5.1. show talent doing any representative steps of setting up the PCR tubes
5. RNAi-Conferred Resistance to Aflatoxins 
5.1. An RNAi vector carrying small fragments of five aflatoxin-synthesis genes from A. flavus was used to transform peanut plants.  The identification numbers correspond to the BROAD Institute's genome annotation numbers.

5.1.1. Fig 1

5.2. From 99 regenerated transformants, seven PCR-positive lines were cloned and tested, as described.  All seven showed 60 to 100 percent less aflatoxin accumulation compared to control lines.  Results from two of the seven lines are presented.  

5.2.1. Fig 7

5.3. These two RNAi lines showed the presence of the NPTII selectable marker, according to STN-PCR results.  The negative control used was a PCR-negative line that went through the transformation process.

5.3.1. Fig 6 top panel  - please provide this a separate image

How is NPTII pronounced?  N – P – T- 2 (like individual letters of the alphabet and the number 2)
5.4. To test the RNAi lines for their ability to resist aflatoxins, freshly-harvested conidia of an aflatoxin-positive A. flavus line NRRL 3357 were applied to half-cotyledons lacking embryo and testa.  

5.4.1. Fig 4

5.5. After incubation for up to 96 hours, the inoculated tissues were processed using UPLC to measure their aflatoxin levels, as described.  These results were further confirmed by liquid chromatography–mass spectrometry.

5.5.1. Fig 7
5.6. Overall, RNAi-288-72 showed a 94 to 100 percent reduction in aflatoxin B-2, and a 90 to 100 percent reduction in aflatoxin B-1 compared to the control, whereas, RNAi-288-74 showed a 60 to 100% reduction in both aflatoxins.

5.6.1. Fig 7
6. Conclusion (said by authors on camera)
6.1. Arias: Once mastered, this technique can be done in a week.  Standard methods require tens of meters of plant rows, or kilograms of seeds for aflatoxin analysis.  Those methods cannot be applied to analyze individual RNAi-transgenic plants that usually produce very few seeds.
FOR 6.2 AND 6.3 USE BROLL !! 
6.2. Arias: Following this procedure, analysis of phytoalexins can also be performed in order to better understand the seed response to fungal invasion.
6.3. Arias: This method will also provide a unique tool to help develop RNAi technology for the control of mycotoxins.
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.  

Insert your media filenames here.

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.
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