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Author Questionnaire 
1. Microscopy: Does your protocol demonstrate the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or similar?  N  

2. Software: Does the part of your protocol being filmed demonstrate software usage?  N

3. Interview statements: Considering the Covid-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☒ 	Interviewees wear masks until the videographer steps away (≥6 ft/2 m) and begins filming. The interviewee then removes the mask for line delivery only. When the shot is acquired, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   Yes
If Yes, how far apart are the locations? <1 mile
 

Protocol Length
Number of Shots: 31

 

Introduction

1. Introductory Interview Statements

REQUIRED:  
1.1. Angelia Seyfferth: This method provides researchers with a new way to prepare samples of aquatic plant roots, the surrounding rhizosphere, and the bulk soil for elemental imaging techniques. [1].

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

1.2. Angelia Seyfferth: The main advantage of this method is that it is relatively quick and affordable, while also accurately preserving the distribution and speciation of elements of interest. [1].

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

OPTIONAL: 

1.3. Matt Limmer: This technique can be used to answer questions regarding many elements and plant systems, from nutrients uptake in agricultural settings to fate and transport of contaminants in phytoremediation systems [1].

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


1.4. Matt Limmer: Be sure to work quickly while also being mindful of the desired area or areas of the root system for sampling and take multiple samples per root system [1].

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


1.5. 

Protocol
2. Slam-Freezing Equipment Preparation
2.1. To prepare the slam-freezing equipment for an experiment, place two 5- x 5- x 15-centimeter copper blocks horizontally into a clean cooler capable of holding liquid nitrogen [1] and, wearing the appropriate PPE, pour enough liquid nitrogen into the cooler to submerge the blocks [2].
2.1.1. WIDE: Talent placing blocks into cooler
2.1.2. Talent adding LN2 to cooler
2.2. Once the bubbling subsides, place one spacer on each end of one copper block [1]. Then, using tongs and cryogenic gloves, stand the other copper block on its end to make retrieval easier when the sample is in place [2]. Videographer: This step is important!
2.2.1. Bubbling subsiding, then spacer(s) being placed TEXT: Select spacer height according to height of samples to be frozen
2.2.2. Block being positioned vertically
3. Sample Collection and Slam-Freezing
3.1. To collect the sample, either use a potted plant or use a shovel to begin extracting the desired plant and rhizosphere from the wet soil, taking care that the dug hole is much larger than the desired root volume [1].
3.1.1. WIDE: Talent removing plant from pot.
Note: 3.1.1 and 3.1.2 were combined in one shot and potted plant was used at the time of shoot instead of digging from the ground.
3.2. Use a steel blade to cut away any excess soil, taking care not to the disturb soil within the desired area [1]. When the desired area is reached, cut an approximately 3- x 3- x 2-centimeter root “cube” [2] and immediately place the cube between the two spacers on the horizontal copper block [3]. Videographer: This step is difficult and important!
3.2.1. Soil being cut away
3.2.2. Cube being cut
3.2.3. Talent placing cube between spacers
NOTE: Two takes were taken for each, 3.2.1 and 3.2.2 in sequence 
3.3. For slam-freezing of the sample, use the cryogenic gloves to place the vertical copper block onto the spacers for about 5 minutes [1]. When the bubbling subsides, transfer the slam-frozen rhizosphere cube sample into a piece of pre-labeled aluminum foil square [2].
3.3.1. Block being placed onto spacers
3.3.2. Bubbling subsiding, then sample being placed/wrapped in foil square
4. Rhizosphere Cube Freeze-Drying and Embedding
4.1. To freeze-dry the soil cubes, when the freeze dryer has reached the proper vacuum pressure and temperature, place one frozen rhizosphere cube sample per clean and acid-washed 50-milliliter tube or directly into the freeze dryer and use a clean disposable wipe to prevent dust from entering vacuum pump [1-TXT].
4.1.1. WIDE: Talent turning on freeze dryer TEXT: Set freeze dryer according to manufacturer’s recommendations
NOTE:  4.1.2 and 4.1.3 were not shot because the cube was too big to fit into a test tube or other container and talent said they usually do not place the cube in a separate container
4.2. Place the samples into the freeze dryer vessel for at least a few days until dry [1].
4.2.1.  Talent placing a wipe over the mouth of chamber tubing.
NOTE: Shot 4.2.1 and 4.2.2 were changed at the time of shoot and one shot was taken and labelled as 4.2.1.
4.3. When the tissues have been freeze-dried, use a steel blade to cut dried soil cubes to an appropriate size for the analysis [1-TXT] before placing the cubes into labeled forms inside a vacuum desiccator [2]. Videographer: This step is important!
4.3.1. Talent cutting cube TEXT: e.g., 25-mm diameter ideal for most applications
4.3.2. Talent placing cube(s) into form(s) in desiccator
4.4. After preparing epoxy according to manufacturer’s instructions [1-TXT], use a dropper to slowly add epoxy to the form on one side of the soil until the epoxy entire covers the sample. The soil will darken in color as the epoxy wets the soil [2]. Videographer: This step is important!
4.4.1. Talent mixing epoxy TEXT: Caution: Select epoxy that will not contaminate desired element(s)
NOTE: Two takes were filmed for shot 4.4.1. Take 1 was a wide shot and take 2 was a close up shot of mixing epoxy.
4.4.2. Epoxy being added/soil darkening
4.5. Once the forms are filled with epoxy, close the desiccator [1] and turn on the vacuum [2].
4.5.1. Talent closing desiccator 
4.5.2. Talent turning on vacuum
4.6. Check the level of epoxy every 30-90 minutes for the first 1-4 hours [1], adding additional epoxy if necessary [2].
4.6.1. Shot of epoxy level
4.6.2. Epoxy being added
4.7. Once the epoxy has hardened [1-TXT], remove the sample [2].
4.7.1. Shot of hardened epoxy, TEXT: This epoxy hardens in about 5 days
4.7.2. Sample being removed.
NOTE: Shot 4.7.1 was broken into two separate shots, 4.7.1 is close up of hardened epoxy. Shot 4.7.2 is the sample being removed.
5. Rhizosphere Cubes Trimming and Sectioning
5.1. After embedding, use a diamond blade precision wet saw to cut the sample [1]. Cut the sample in a different location if no roots are obtained in the previous cut [2].
5.1.1. WIDE: Talent cutting sample
5.1.2. Sample being cut
NOTE: There is no shot 5.1.2 take 2
5.2. After trimming, manually sand the cut side of each sample with progressively finer sandpaper for 30 seconds per grit size [1-TXT].
5.2.1. Sample being sanded TEXT: e.g., 220, 500, 1000, and 1500 grit

NOTE: The very last shot 5Y7A1762.MP4 is an extra shot a close up of the sanded sample after the sanding in case it's useful


Results
6. Results: Elemental Wetland Root and Rhizosphere Preservation and Imaging 

6.1. In this Figure, several root diameters can be observed within the soil matrix as transverse sections [1].

6.1.1. LAB MEDIA: Figure 1A Video Editor: please add/emphasize white boxes

6.2. The roots may demonstrate varying levels of quality [1]. For example, in this image, a well-preserved root [2], a root distorted by the freeze-drying process [3], and a root that was pulled out during the thin sectioning process can be observed [4].

6.2.1. LAB MEDIA: Figure 1B
6.2.2. LAB MEDIA: Figure 1B Video Editor: please add/emphasize white box
6.2.3. LAB MEDIA: Figure 1B Video Editor: please add/emphasize orange box
6.2.4. LAB MEDIA: Figure 1B Video Editor: please add/emphasize red box

6.3. Analysis of this root transverse section with a lateral root in longitudinal section by synchrotron X-ray fluorescence imaging as demonstrated [1] allows the detection of iron, manganese, and arsenic [2]. 

6.3.1. LAB MEDIA: Figure 2A Video Editor: please zoom into top left box to show Figure 2B image
6.3.2. LAB MEDIA: Figures 2B and 2C

6.4. The presence of iron within the soil and surrounding the root in the iron plaque [1] is also visible on the light micrograph images [2].

6.4.1. LAB MEDIA: Figures 2B and 2C Video Editor: please emphasize green signal in Figure 2C
6.4.2. LAB MEDIA: Figures 2B and 2C Video Editor: please emphasize bronze color around lighter/white color in left side of box in Figure 2B

6.5. Manganese is uniquely present within the cortex of the lateral root [1] but also co-localizes with iron in some areas within the iron plaque as a green-blue hue [2].

6.5.1. LAB MEDIA: Figures 2B and 2C Video Editor: please emphasize blue signal in left of Figure 2C
6.5.2. LAB MEDIA: Figures 2B and 2C Video Editor: please emphasize blue-green signal in Figure 2C

6.6. Arsenic is mostly found within the vasculature of the lateral root merging into the vasculature of the primary root [1].

6.6.1. LAB MEDIA: Figures 2B and 2C Video Editor: please emphasize red signal in Figure 2C 

6.7. Chemical speciation imaging [1] reveals a variability in the localization of the arsenic species [2].

6.7.1. LAB MEDIA: Figure 2D
6.7.2. LAB MEDIA: Figure 2D Video Editor: please sequentially emphasize light blue signal in each image

6.8. As observed in this tricolor plot [1], arsenite and arsenite glutathione are closely associated in the vasculature [2] while arsenate primarily localizes within the exterior of the root associated with the iron plaque [3].

6.8.1. LAB MEDIA: Figure 2E
6.8.2. LAB MEDIA: Figure 2E Video Editor: please green and blue signal
6.8.3. LAB MEDIA: Figure 2E Video Editor: please red signal



Conclusion
7. [bookmark: _Hlk27388131]Conclusion Interview Statements

7.1. Matt Limmer: Prior to sample collection, determine the desired part of the root system for elemental imaging. This will dictate the location and orientation of the soil cube removed [1].

7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested b-roll: 3.2 

7.2. Angelia Seyfferth: Following this protocol, the samples can be imaged at micron scale or coarser using a variety of techniques depending on the specific research questions, elements of interest, and instrumentation available [1].

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