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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___N____  
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)__N____ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.).
The steps that the viewers would most benefit to the protocol are the steps (the critical steps are in red:
- 2 (2.1, 2.2, 2.3)
- 3 (3.1, 3.2, 3.3, 3.6, 3.7)
- 7 (7.1, 7.2, 7,3)
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 
The most difficult step are the following steps:
-2.1 
The most important is to avoid iron contamination, is not hard to wash the leaves but it is crucial.
E.  Will the filming need to take place in multiple locations? (Y/N) ___Y___ If yes, how far apart are the locations? _____Different rooms in the same building, 200 – 300 meters 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.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Jonas C Gitz: This method can help answer key questions in the biology field, such as how can we easily quantify iron in biological samples [1-INT].
1.1.1. Jonas C Gitz says the above statement in an interview-style shot, looking slightly off-camera.
1.2. Jonas C Gitz: The main advantage of this technique is that it is easy to reproduce and is a very precise colorimetric technique [1-INT].
1.2.1. Jonas C Gitz says the above statement in an interview-style shot, looking slightly off-camera.

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

(Editor: The authors were given clear instructions that Jonas should not deliver these interview statements, yet it appears he is the only one providing them. These two statements are the least important and don’t convey much critical information, so they can be omitted if we need to cut shots out of the introduction)
1.3. Jonas C Gitz: While performing this technique you should avoid iron contamination. [1-INT].
1.3.1. Named talent says the above statement in an interview-style shot, looking slightly off-camera. 
1.4. Jonas C Gitz: Visual demonstration of this method will help you understand its different steps [1-INT].
1.4.1. Named talent says the above statement in an interview-style shot, looking slightly off-camera.


Protocol: (read by voice talent at JoVE)
2. Plant Growth and Preparing the Leaves for Iron Measurement
2.1. To begin this procedure, prepare 5 cm by 5 cm pots by filling them with standard pot medium [1-MED/WIDE]. Plant one tobacco seed in each pot [2-CU]. Transfer the plants to a growth room that is at a constant temperature, under long day conditions of 23 °C [3-MED-TXT].
2.1.1. Establishing shot of the talent approached the area with the pots, and then filling them with standard pot medium.
2.1.2. Close up of a single tobacco seed being planted in a pot.
2.1.3. Talent transfers some pots to a growth room. Film a second shot in the growth room if needed. TEXT: Long day conditions: 16 h of light, 8 h of dark Editor: Show the text during “…long day conditions, that is at a constant temperature of 23 °C.”
2.2. Irrigate with tap water until water drains from the pot [1-CU], and grow the plants for approximately 50 days [2-MED-TXT] [1-CU]. After this time, start iron treatments in the irrigation at concentrations appropriate for the experiment [3-MED]. Irrigate the plants with this solution every 2 days for 6 – 8 days [4-MED].
2.2.1. Close up shot of a plant being watered until water drains from the pot.
2.2.2. Talent finishes watering a plant, and then walks out of the growth room, leaving the pots. TEXT: Grow time: 50±5 Editor: Show the text during “…grow the plants for approximately 50 days. After this time…”
2.2.3. Talent adds iron to the irrigation water. [Shots 2.2.3 and 2.2.4 combined]
2.2.4. Talent waters one of the plants with the iron-treated water.
2.3. Then, detach the leaves from the stem by hand – making sure not to use any metal equipment [1-CU-TXT]. Using a spray bottle filled with double distilled water, clean each leaf [2-MED].
2.3.1. Talent, wearing gloves, detaches a leaf from the step by hand.  TEXT: Wear gloves. Do not use any metal equipment. [Shots 2.3.1 and 2.3.2 combined]
2.3.2.  Talent cleans a leaf using a spray bottle.
2.4. Dry the leaves on a paper towel [1-CU], and then transfer them into a paper bag [2-MED]. Place the leaf-filled bags into an oven, set to a constant temperature of 80 °C, for 2 – 3 days [3-MED].
2.4.1. Close up of leaves drying on a paper towel.
2.4.2. Talent transfers the leaves to a paper bag.
2.4.3. Talent places the leaf-filled bags into an oven, and then closes the oven and walks out of frame.
2.5. Clean the mortar and pestle twice with a 4% hydrochloric acid solution, and use a filter paper to dry [1-MED-TXT]. Using the mortar and pestle, crush the dry leaves to a power [2-CU]. Then, transfer the powder to sterile 15 mL plastic tubes [3-MED].
2.5.1. Talent cleans and dries the mortar and pestle. TEXT: Clean and dry before each use
2.5.2. Talent uses the mortar and pestle to crush the dried leaves.
2.5.3. Talent transfers the powder to 15 mL plastic tubes.
3. Burning the Leaves to Ash
3.1. First, weigh a new, sealed 20 mL scintillation vial without its lid [1-MED]. Either note the weight or tare the scale, then add the crushed leaves [2-MED].
3.1.1. Talent places a new 20 mL scintillation vial, without its lid, on a scale.
3.1.2. Talent tares the scale, and then add the crushed leaves to the vial. (Author Comment: Slated 3.2.1 take 2).
3.2. Weigh the sample in the vial, and note the weight [1-MED]. Use rock wool to close the vial [2-CU].
3.2.1. Talent writes down the vial/sample weight in a laboratory notebook.
3.2.2. Close up of the vial being closes with rock wool.
3.3. Weigh three additional vials without adding samples for use as controls – making note of each weight [1-MED]. Next, transfer the sample and control vials to a furnace [2-MED]. Burn the leaves as outlined in the text protocol, until the dry leaves have turned to ash [3-CU].
3.3.1. Talent weighs the three vials, noting each of their weights.
3.3.2. Talent transfers all of the vials to a furnace.
3.3.3. Close up shots of the ash in the vials. Alternatively, film an additional shot of the leaves as they burn if that’s possible. This way, we can show the progression of before/during/after burning. (Editor: I’m not sure if anything was provided for this shot. If nothing was, this line of VO may have to play over the end of 3.3.2 – but the end – “…until the dry leaves have turns to ash” – can be omitted if needed to cut the length)
3.4. After this, let the samples cool to approximately 100 °C [1-MED-TXT]. Using heavy gloves and tweezers, remove the samples from the furnace – making sure to hold the vial exteriorly [2-MED].
3.4.1. Shot of the talent at the furnace, checking the temperature and letting the leaves cool. TEXT: Do not let the samples cool below 100 °C. (Editor: Again, I’m unsure if anything was provided for this shot. If nothing was, this VO may need to play over the beginning of 3.4.2)
3.4.2. Talent, wearing heavy gloves and using tweezers, removes the vials from the furnace.
3.5. Place the vials on a flat surface [1-MED]. Remove the rock wool, and close the vials with their original lids [2-MED].
3.5.1. Talent places the vials on a flat surface. (Editor: Again, I’m unsure if anything was provided for this shot. If nothing was, this VO may need to play over the beginning of 3.5.2)
3.5.2. Talent removes the rock wool from a vial, and then closes it with its original lid. 
3.6. Then, weigh the three control vials and calculate their average weight gain [1-MED]. If the weight gain is equal to or above 1% of the ash weight, use this value as an estimate of the measurement error [2-MED-over the shoulder].
3.6.1. Talent weighs the three control vials.
3.6.2. Talent calculates the weight gain in a laboratory notebook. Make sure the three vials, still on the scale, are visible in this shot.
4. Preparing the Ashes for Iron Measurement and Measuring the Iron Concentration by FAAS
4.1. [1-MED]. [2-MED].
4.1.1. Talent adds double distilled water to a glass or plastic flask.
4.1.2. Talent adds hydrochloric acid to the same flask.
4.2. Weigh a 15 mL plastic tube [1-MED]. Either record the weight or tare the scale, then transfer the ashes to the tube [2-MED]. Record this value, which is the ash weight [3-MED-over the shoulder]
4.2.1. Talent weights a 15 mL plastic tube.
4.2.2. Talent tares the scale, and then transfers the ashes into the tube on the scale.
4.2.3. Talent records this weight into a laboratory notebook. Make sure the 15 mL tube – filled with ash and still on the scale – is visible in this shot.
4.3. Next, add 5 mL of the 1 M hydrochloric acid solution to the ashes [1-MED]. Filter the ashes through a 22 μm filter [2-CU], then add an additional 5 mL of the 1 M hydrochloric acid solution through the same filter – leading to a final sample volume of 10 mL [3-MED].
4.3.1. Talent adds 5 mL of the 1 M hydrochloric acid solution to the ashes.
4.3.2. Close up shot of the ashes being filtered.
4.3.3. Talent adds additional 5 mL of the 1 M hydrochloric acid solution through the same filter.
4.4. After this, remove 4 mL from each sample for measurement by atomic spectroscopy [1-MED], and determine the iron concentration per gram of ash as outlined in the text protocol [2-MED-over the shoulder].
4.4.1. Talent removes 4 mL from each sample.
4.4.2. Talent, at a workstation computer, determines the iron concentration per gram ash. Alternatively, the talent can be shown reviewing previously calculated data.

5. Generating a Calibration Curve for the Prussian Blue Method Using FAAS Results
5.1. To begin, add 4 g of potassium ferrocyanide to 100 mL of double distilled water to prepare the Prussian Blue solution [1-MED]. Vortex to mix [2-CU], and store at 4 °C until ready to use [3-MED].
5.1.1. Talent adds potassium ferrocyanide to double distilled water.
5.1.2. Close up of the solution being vortexed.
5.1.3. Talent stores the solution in a refrigerator at 4 °C.
5.2. When ready to use, mix 0.50 mL of the Prussian blue solution with 0.50 mL of 1 M hydrochloric acid to serve as the blank solution [1-MED].
5.2.1. Talent mixes 0.50 mL of the Prussian Blue solution with 0.50 mL of 1 M hydrochloric acid.
5.3. Then, use a pipette to mix 0.5 mL of a previously obtained sample with 0.5 mL of Prussian blue solution [1-MED-TXT]. Let this mixture rest for at least 1 minute, but for less then 5 minutes [2-CU-TXT].
5.3.1. Talent uses a pipette to mix some of the sample with the Prussian blue solution. TEXT: Sample: Ashes in 4% HCl
5.3.2. Close up shot of the mixture resting on the lab bench. TEXT: Do not let the samples rest >5 minutes
5.4. Transfer this mixture to a cuvette [1-MED], and use a spectrophotometer to measure the optical density at 715 nm [2-MED].
5.4.1. Talent transfers the mixture to a cuvette.
5.4.2. Talent, at a spectrophotometer, measures the optical density of the sample.
5.5. Then, determine the optical density per gram of ash and plot the linear regression between the iron concentrations, as outlined in the text protocol [1-MED-over the shoulder]. 
5.5.1. Talent, at a workstation computer, reviews previously determined data and a previously plotted linear regression.

6. Results: Measured Iron Content in Plants
6.1. The representative results, from 21 tobacco leaf samples [1-LM], show that the iron concentration in the irrigation water greatly affected the iron content in the leaf [2-LM].
6.1.1. LAB MEDIA: Figure 2 2.0.bmp
6.1.2. LAB MEDIA: Figure 2 2.0.bmp – Visually emphasize the upward trend in the plot (from 0 to 5 on the x-axis) which demonstrates that the greater the iron concentration was in the water, the greater the iron concentration was later seen to be in the plant leaf.
6.2. The spectra of all 21 representative samples are then tested with the Prussian blue method [1-LM]. As seen here, the absorbance at 715 nm is the optimal wavelength while measuring solutions containing different concentrations of iron(II) and iron(III) [2-LM].
6.2.1. LAB MEDIA: Figure 3 2.0.bmp
6.2.2. LAB MEDIA: Figure 3 2.0.bmp – Visually emphasize the peaks at 715 nm
6.3. A linear regression curve – which is obtained by plotting iron concentration values obtained by atomic spectroscopy versus the absorbance values obtained by the Prussian blue method – allows for new samples of the same plant type to be analyzed [1-LM].
6.3.1. LAB MEDIA: Figure 4 3.0.bmp

7. Conclusion (said by authors on camera)

1.7. Author Name: Don't forget that working with HCl can be extremely hazardous and precautions such as eyes protection should always be taken while performing this procedure [1-INT].
1.7.1. Named talent says the above statement in an interview-style shot, looking slightly off-camera.   

1.8. Jonas C Gitz: In the linear regression, it’s important to verify that the results are in a realistic range. [1-INT].
1.8.1. Named talent says the above statement in an interview-style shot, looking slightly off-camera.
1.9. [bookmark: _GoBack]Jonas C Gitz: After its development, this technique can help biology researchers to explore additional plants for food production or bioremediation [1-INT].
1.9.1. Named talent says the above statement in an interview-style shot, looking slightly off-camera.

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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