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Authors, please fill out the brief questionnaire below.   

A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) N_________  
Can you record movies/images using your own microscope camera? (Y/N)_N/A________  
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: _____________________________________________
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.) __2.2.3, 2.4.1, 4.1.1, 4.2.1, 5.1.3_________________________________________
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.
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.) __4.2.1 and 4.3.1 (filling the rhizoboxes and wetting the substrate around the spacers) are the most difficult aspects, because obtaining good data relies on having the substrate and water distributed evenly and it is not easy to achieve this without practice. We generally ensure success by working slowly and being willing to empty out boxes and fill them again if necessary.
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.
E.  Will the filming need to take place in multiple locations? (Y/N) _Ideally, filming would take place in two locations (laboratory for steps 1-3, greenhouse for the remainder), and I am in contact with the greenhouse managers to make sure that we can obtain permission to use the space. I will update you as soon as I hear back from them. If we can’t use the greenhouse space, all steps can be filmed in the laboratory location. ______ If yes, how far apart are the locations? A 15 minute drive. 

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!)  
Authors: Below are statements we would like you to complete that provide additional information about the significance of your protocol. You may revise the given prompts as necessary to improve the sentence flow.
Please complete the following two statements and indicate the name of the author who will give the statement. If only one author is giving interview statements, the same author may speak both statements. Please restrict the length of each statement to no more than 30 words.
1.1. Jennifer Schmidt: This method can help answer key questions in the field of root and rhizosphere science, such as how roots respond to localized patches of nutrients. 
1.2. Jennifer Schmidt: The main advantage of this technique is that it allows non-invasive repeated observations of a single root system in soil, but is relatively inexpensive compared to other methods and doesn’t require specialized equipment.

B. Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
Authors: The following statements may be spoken by additional authors if desired. These statements must be completed by different authors than those who gave the required statements, and no more than one statement can be spoken by each additional author. Please restrict the length of each statement to no more than 30 words. You may revise the given prompts as necessary to better fit your protocol, but please remember that the total introduction length cannot exceed 150 words. 
1.3. N/A
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
Authors: If any individuals will be doing demonstrations on camera but are not assigned a speaking part in the introduction section, please use statement 1.8 to introduce these individuals (for example, the PI introduces a student not speaking on camera). Please use this statement ONLY if the demonstrator has not given an interview statement and limit the statement to no more than 30 words.
*Note to the Authors: Goal and interview statements will be edited to conform to the specified number and length restrictions. I am happy to help if you have any questions.

D. Ethics title card: N/A

Protocol: (read by voice talent at JoVE)

Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps (marked with two-digit numbers, e.g. 2.1., 2.2.) and 60 "shots" (designated by a three-digit number, e.g. 2.1.1, 2.2.2). The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

2. Assembly of the Rhizoboxes
Authors: I believe there are errors in Figures 1 and 2 of your manuscript. In Figure 1, along the bottom, the distance from the left edge to the middle hole is not given. In Figures 1 and 2, the arrow along the bottom that should indicate the distance from the left edge to the rightmost hole indicates the width of the panel.
	Thank you for catching these errors! We’ve revised the figures and will upload them to the online system.
2.1. Gather the parts for the rhizobox for assembly. [1-WIDE] These include front and back panels made of clear acrylic about 40 centimeters by 61 centimeters. [2-MED-TXT] At this point, there are side and bottom spacers on top of the back panel. [3-MED] The spacers are aligned with previously drilled holes. (Authors: Will the spacers be held in place by clamps? – No, we will just align them by hand and use screws to hold them in place as necessary.) [4-MED-TXT]
2.1.1. Talent at bench with the front and back panels of a box next to each other. The back panel should have the spacers in place.
2.1.2. The two panels, side-by-side [TEXT: Acrylic panels: 40.5 cm wide, 61 cm long, 0.635 cm thick]
2.1.3. The back panel with the spacers on it
2.1.4. Detail of one of the spacers on the back panel [TEXT: See text protocol for fabrication details.] 
2.2. Cut a length of polyester batting to go along the bottom of the rhizobox. [1-MED-TXT] Lay the batting on the back panel, directly above the bottom spacer. [2-MED] Put the top panel in position on the spacers to hold the batting in place. [3-MED]
2.2.1. Talent measuring and cutting batting to fit in the box [TEXT: 2.5 cm wide, 40.5 cm long]
2.2.2. The back panel with the spacers as the batting in put in position
2.2.3. The top panel being placed on the spacers and back panel
2.3. Now, assemble the rhizobox. [1-MED] Use a screw, two washers, and hex nut for each of the drilled holes. [2-CU] Place a washer on the front panel and tighten a screw through it to the back panel, another washer, and the hex nut. [3-MED] To avoid soil loss, ensure that all the screws are very tight. [4-MED]
2.3.1. Talent getting hardware for one hole
2.3.2. The hardware for one hole (1 screw, 2 washers, 1 hex nut) displayed consistently with previous shot (held in hand or seen on a surface)
2.3.3. Talent securing one hole. If other holes can be seen, it may be a good idea to show them already secured
2.3.4. Talent checking/tightening screws around the box
2.4. Also create two spacers to form the treatment and control patches. [1-MED-TXT] Make them with high-density polyethylene sheets and secure a screw at the top to allow only partial insertion. [2-CU-TXT]
2.4.1. Talent getting spacers [TEXT: See text protocol for details.]
2.4.2. The two spacers, side-by-side [TEXT: Spacer: 3.8 cm wide, 28 cm long, 0.635 cm thick]
Authors: Will you use the protective cases? Will the box be on the PVC support stand? If so, at what point will it be placed there? Will you work with more than one box?
	We can place a box in the protective case and on the PVC support stand after it’s all done being filled. I think this would be a good addition to the filmed protocol, and it would make the most sense after 4.5.3.
3. Substrate Preparation for Treatment and Control Patches
3.1. Have ready a homogenized mixture of field soil and sand. [1-WIDE] Begin with a large bag containing the substrate mixture for each rhizobox. [2-CU-TXT] Label two small zip-top bags per box for the treatment and control patches. [3-CU]
3.1.1. Talent getting mixture and putting it into position near a scale
3.1.2. The mixture in its labeled bag [1:1 soil:sand (V:V)]
3.1.3. Two labeled bags for the patches
3.2. Weigh 30 grams of the soil/sand substrate and put it into the bag for the control patch. [1-MED] Weigh another 30 grams and put it in the bag for the treatment patch. [2-CU] Then weigh 1 gram of a nitrogen-15 labeled nitrogen source. [3-MED] Add this to the bag for the treatment patch and mix it thoroughly. (Authors: How is this mixing done? – We usually mixed just by shaking the Ziploc bag thoroughly.) [4-MED]
3.2.1. Talent weighing substrate and putting it into control patch bag
3.2.2. The treatment bag as substrate is put into it
3.2.3. Talent weighing nitrogen source
3.2.4. Talent adding nitrogen to the treatment patch bag and mixing it
4. Loading the Rhizobox with Substrate and Establishing Treatment and Control Patches
4.1. Work with one rhizobox and its patch spacers. [1-WIDE] Insert the two spacers into the rhizobox until the screw prevents further motion. [2-MED] Mark the depth of the bottom edge of the spacers on the side of the rhizobox. [2-CU?] Then, remove the spacers for the next steps. [4-MED]
4.1.1. Talent at box, placing one spacer into it
4.1.2. Talent inserting the second spacer into the box
4.1.3. The side of the box as talent marks depth of the spacers
4.1.4. Talent removing the spacers
4.2. Using a funnel that fits into the rhizobox, fill the box from the large bag of substrate to the marked depth. Move the funnel back and forth slowly and evenly to fill the rhizobox uniformly. [1-MED] When the substrate is at the marked depth, put the spacers into the box. They should be 5 centimeters from the left and right sides of the box. [2-MED] Continue filling the box until the substrate is about 5 centimeters from the top of the box. [3-MED]	Comment by Jennifer Elise Schmidt: Because the opening of the rhizobox is so narrow, we actually didn’t use one that fits into the rhizobox, but rather one that was slightly larger and could be held above the opening.
4.2.1. Talent using funnel to fill the box. Demonstrate the back and forth motion
4.2.2. The box with the substrate at the correct depth. After a pause, the spacers being put into the box, possibly with talent measuring distance from the edges
4.2.3. Talent using the funnel to continue filling the box
4.3. Next, arrange for slow irrigation of the substrate in the box. (Authors: What do you want to show here? – If we can get permission to film in the greenhouse, I’ll set up a box with drip irrigation and this shot could show the box and irrigation setup. If we can’t get permission, I can pour water from a beaker to wet around the spacers.) [1-MED] Stop when the area around each spacer is thoroughly wet. [2-CU] At this point, remove the spacers to leave an empty cavity for the patches. [3-MED]
4.3.1. An irrigation system in place?
4.3.2. Detail of substrate in box to demonstrate it is thoroughly wet
4.3.3. Talent removing the spacers
4.4. Apply transparency film to the outside of the box. [1-MED] Use the transparency to label one patch as treatment and the other as control. [2-MED] Then, use the funnel and the prepared control substrate to fill the control patch. [3-MED] When done, fill the treatment patch with the prepared treatment substrate. [4-MED]
4.4.1. Talent applying transparency file to the box
4.4.2. Talent labeling the patch regions
4.4.3. Talent filling the control patch
4.4.4. Talent filling the treatment patch
4.5. Trace the boundary of each patch on the transparency film. [1-MED] Fill the rhizobox evenly with the remaining substrate. [2-MED] Finish by tracing the top of the substrate on the transparency. [3-MED]
4.5.1. Start with one patch boundary traced and the talent drawing the second
4.5.2. Talent completing filling of box
4.5.3. Talent tracing substrate top on the transparency
5. Seed Transplantation and Plant Growth
5.1. Once the box is ready, transplant a germinated seed. [1-WIDE-TXT] First, use a narrow spatula to dig a hole at the center of the rhizobox. [2-MED] The hole should be 2.5 centimeters deep. Place the germinated seed inside, ensuring the radicle is oriented directly downward. [3-CU] 
5.1.1. Talent at box, preparing for next steps [TEXT: Soil at 60% water holding capacity]
5.1.2. Talent digging a hole in box center
5.1.3. Detail of the hole as it is completed. Then a seed being placed inside and oriented properly
5.2. Trace the location of the seed on the transparency attached to the box. [1-MED] Cover the seed, then water it with up to 50 milliliters of deionized water. [2-CU] Allow the plant to grow and trace visible roots every 3 to 4 days. (Authors: What do you propose as a visual for this? Do you have tracings or photographs you can show? – We have a few transparencies with entire root systems traced. I will upload one of those images into the online system so you can see if that is suitable.) [3-??-TXT]
5.2.1. Talent tracing location of seed on transparency
5.2.2. The seed being covered and watered
5.2.3. ?? [TEXT: Maintain 60% water holding capacity]

OPTIONAL: Author Protocol Interviews: In this section, please submit a brief statement stressing the required technique for the single most critical step of the procedure.  This will be an interview style shot, interjected into the appropriate point of the protocol section of the video. If there is no single critical step, then there is no need to fill this out.  If there are two critical steps, please fill out two statements, but this is the maximum.  Each statement, should be 40 words or less.  Please specify who will speak these parts and which step(s) in the protocol the statement pertains to.  Use the step numbers given above.
Author name, Step            :     (write your 1st  optional statement here)    
Author name, Step            :     (write your 2nd optional statement here)    

6. Results: ______________  Roots consistently grow against the back of the rhizoboxes and proliferate in patches. Authors: How would you title the results section? As written, does this results section accurately represent your findings and emphasize the appropriate points? If not, please see Results Instructions for Authors below. – Potential title added above, and yes, this section does accurately represent the findings.
Authors: Are the labels for the vertical axes switched in Figure 5, panels A and B? Does the manuscript refer to the correct plots?
	Thank you for catching this! Yes, the labels were switched and have now been fixed. 
6.1. Here the total root lengths of the traced root patterns systems onat the back of 24 rhizoboxes are plotted against root lengths measured using computer software. [1-LM] A similar plot for traced root patterns at the front of the box demonstrates the roots grew preferentially against the back of the box. [2-LM] (Authors: If this is something you want to show, I will need panels A and B of Figure 5 separately and without the panel labels – These have been uploaded to the online system as Fig5a and Fig5b.)
6.2. The consistent slopes in this plot of the logarithm of the total root length as a function of days of growth suggests the growth rates were similar between the different boxes. [1-LM] (Figure 6)
6.3. This experiment compared root length density for six separate maize genotypes. [1-LM] In all cases, the root length density was greater in the nitrogen-15 labeled treatment patch versus the control patch. [2-LM] (Authors: This would use only one of panels a or b in Figure 7. Ideally this step would use separate images for the genotypes. – I have turned panel a into separate images for each genotype and uploaded these as Fig7_A, _B, etc.)




RESULTS INSTRUCTIONS FOR AUTHORS:
Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors will ensure that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.  The results section is limited to 200 words total. If your results section contains more than 3-4 figures, please choose the most important figures to illustrate your results. Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image. Each image or movie file supplied for the video results section should be referenced by its specific file name.

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown
5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    
        uninjected control at 48 hours post fertilization looks normal, as expected 
        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms
                     containing the first of two EGF-like repeats, exhibit brain edema.
	        -LAB MEDIA: 0123_PIname_Figure2.tif	

5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 
        the heads of the uninjected controls look normal 
        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     
                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:
http://www.jove.com/video/1597/results-example-mably?status=a3603k

7. Conclusion (said by authors on camera)
Authors: Below are statements we would like you to complete that summarize and conclude the video. Please choose the statement(s) you wish to conclude the video and indicate the name of the author who will give the statement. Please restrict the length of each statement to no more than 40 words. You may revise the given prompts as necessary to better fit your protocol.


7.1. Jennifer Schmidt: This protocol can be combined with other methods like zymography and fluorescence in situ hybridization in order to visualize the spatial distribution of enzyme activity or microbes.
   

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.  

IMG_0674.jpg – An example of a root transparency that we could provide for the root tracing step (5.2).
Fig5a.tiff – Root length as traced on the front of rhizoboxes vs. as scanned and analyzed with WinRhizo (results).
Fig5b.tiff – Root length as traced on the back of rhizoboxes vs. as scanned and analyzed with WinRhizo (results).
Fig6.pdf – Root growth rates over time (results).
Fig7_A.tiff – Root length density in treatment and control patches for genotype A (results).
Fig7_B.tiff – ditto, but genotype B
Fig7_C.tiff – genotype C
Fig7_D.tiff – genotype D
Fig7_E.tiff – genotype E
[bookmark: _GoBack]Fig7_F.tiff – genotype F


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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