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Authors, please fill out the brief questionnaire below.   

A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) N 
B.   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? 14-15; 17-20
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? Step 1. Treatments must be made when leaves transpiration is higher, in sunny days. 2-3 good trees will be chosen in advance, but the weather conditions of that day will be important.

1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):
Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  

Conceptual Narrative:
The overall goal of this experiment is to treat a tree with endotherapy using tree-friendly lenticular bladed tools and the “Venturi effect” rather than drill holes. (Intro)

This is achieved by separating the subcortical woody fibers with a device having a blade with lenticular cross-section to access the xylematic sap vessels. (P1) 
[bookmark: __DdeLink__556_1509677721](powerpoint files: “Montecchio Narrative_P1.pptx” and “Montecchio Narrative_P3.pptx”)
(Video editor: If possible, use the elements of “P3” be used to show the device being applied to the tree with blue fluid in its vessels.  Then the elements of “P1” used to in an inset to show how the blades act on the tree fibers.)

As a second step, fluid from an external reservoir is taken up by the tree as the hollow blade temporarily reduces the cross-section of the sap vessels, leading to a “Venturi effect”. (P2)  
(powerpoint file: “Montecchio Narrative_P2.pptx” and “Montecchio Narrative_P3.pptx”)
(Video editor:  Please keep device and tree image from previous step.  Change inset to “P2”

Next, after the desired fluid is taken up, the blade is removed. The xylem sap moves up to leaves according to the transpiration rate, carrying with it the externally supplied fluid. (P3)
(powerpoint file: “Montecchio Narrative_P3.pptx”)
(Video editor: Please remove the inset, move the device away from the tree, and replace the “blue” fluid with “red” fluid in the tree.)


Results obtained show that fluids are distributed.  Further, injection sites partially close soon after the removal of the blade due to the natural elasticity and turgidity of the fibers, and the cambial activity completes the healing process in a few weeks. (P4)
(powerpoint file: Montecchio Narrative_P4.ppt)

Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or Powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   


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

Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.   
· Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    
· Enter the name of the individual who will say each line. 
· Please choose and fill out the statement(s) that convey the most important fact(s) about your protocol. You may revise the given prompts as necessary to improve the sentence flow.
· If any individuals will be doing demonstrations on camera but are not assigned a speaking part in this interview section, please use statement 1.8 to introduce these demonstrators (for example, the PI introduces students)

1.1. Author name _________: The main advantage of this technique over existing methods, like __________, is that ___________.   
1.2. Author name ________: This method can help answer key questions in the _________ field, such as _________________.  
1.3. Author name _________: The implications of this technique extend toward therapy (or diagnosis) of_______, because ________.  
1.4. Author name ________: Though this method can provide insight into ____________, it can also be applied to other systems (model organisms, studies of disease, organ systems), such as ____________.

1.5. Author name Lucio Montecchio: Usually, operators familiar with traditional trunk injection methods will struggle, because with our instrument the number of plants to be injected per day cannot be easily planned. Our tool was developed not to increase the daily productivity, but to reduce the side effects associated to wounds, and to induce inside the tree a physical phenomenon able to increase the natural uptake of an external liquid.
1.6.  Author name ________: I/We first had the idea for this method, when I/we ___________.
1.7. Author name _________: Visual demonstration of this method is critical as the ______________ steps are difficult to learn, because _______________.   
1.8. **Author name ________: Demonstrating the procedure will be ________ a _______ (technician, post doc, grad student) from my laboratory. (Add additional mention of demonstrators as necessary).  
1.8.1. Interview style: Author saying the above 
1.8.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.


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 – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

Please edit text in blue highlighting based on what happens during the shoot.
2. Preparing and Treating Trees
2.1. Perform treatments on a day suited for endotherapy (TEXT: See reference 14: Chaney, J.Arb. 12, 85-91 (1988)), preferably between bud break and late summer. Select the tree which will undergo the injection treatment.  Wear gloves, protective glasses, and other protective gear demanded by the chemical agents to be used and local regulations. (TEXT: Chemical agents should be authorized for tree injection and prepared following producer instructions) 
2.1.1. WIDE: Capture the setting and the weather.  Get 1 minute of broll.
2.1.2. WIDE: Talent approaching tree to be used
2.1.3. MED: Talent putting gloves and glasses + details (moved to 2.4)
2.2. Begin by measuring the circumference of the tree at breast height to determine the quantity of solution to be used and the number of insertion sites. (TEXT:  Assume 1 insertion site per 30 cm and calculate the number of sites, rounding up to the nearest integer.) Next, in the first 150 cm from the ground, identify and mark the insertion sites so they are equidistant.  For this 126 cm tree, there are 5 sites. Ideally the site locations will be slightly convex, smooth, and above root flares.    
2.2.1. WIDE: Talent measuring circumference 
CU: Added close-up shot as well
2.2.2. MED: Talent marking one insertion site.  If there is more than one, show talent moving to mark next site.
2.2.3. CU: Detail of ideal insertion site as it is marked
2.2.4. Added calculations for insertion sites – jove calculations july23.pdf
2.3. Prepare the injection device for use.  Choose a blade for the device with a length compatible with both the bark thickness and the tree diameter. (TEXT: See manuscript protocol step 14 for guidance)  Screw the blade to the body of the device.  Put the device aside and fill a disposable pharmaceutical syringe with the solution required for a single insertion; each site will receive an equal share of the total liquid.  Keep the syringe within easy reach.
2.3.1. MED: Talent picks up device
2.3.2. MED: Talent selecting a blade and starting to put it on device
2.3.3. CU: Completion of blade being screwed into device
2.3.3.1 Added calculation of number of insertion sites
2.3.4. MED: Talent putting device aside, then filling syringe and placing it within easy reach
2.4. Wear gloves, protective glasses, and other protective gear demanded by the chemical agents to be used and local regulations. (TEXT: Chemical agents should be authorized for tree injection and prepared following producer instructions)  Pick up the device and orient the blade edge with the fibers of the tree and direct the blade toward the center.  Hold the body of the device firmly in one hand with the blade against the tree. Use the other hand to strike the sliding hammer on the body until the external latex gasket is completely squeezed.  
2.4.0    Originally 2.1.3 shot of Talent putting on gloves and glasses, etc.
2.4.1. MED: Talent getting device and orienting it
2.4.2. MED: Talent moving device against tree and holding firmly
2.4.3. MED: Talent using sliding hammer to drive in device
2.5. Once this is done, retrieve the filled syringe and insert it into the conical opening. Gently draw out the plunger.  Observe the rate of infusion. (TEXT:  See manuscript for suggestions if the infusion proceeds quickly, slowly, or not at all)  
2.5.1. MED: Talent retrieving the syringe and to inserting it into opening
2.5.2. MED: Talent drawing out plunger
2.5.3 CU: (combined with 2.5.2) Start of fluid being drawn in; keep tree in frame (1st take best)
2.6. When the syringe is empty, wait 8–10 seconds, then remove the blade by striking the hammer in the opposite direction.  Repeat with the remaining injection sites.
2.6.1. MED: Talent watching last of fluid being drawn in, waiting, and preparing to remove device
2.6.2. MED: Talent removing device
2.6.3. New shot showing there are no bleedings out of the hole after removal of the blade.
2.6.3 2.6.4	MED: (Videographer only shoot if there is more than one site)  Talent   preparing to work on another site
2.6.5    Added more details of remaining injection sites
3. Results: Minimizing Plant Damage with Lenticular Blades and the Venturi Effect
3.1. With drilled injection holes, as depicted in this photo, the surrounding tissues usually lose their vitality due to overheating.  In comparison, using a lenticular blade, the cambial and woody tissues are not removed, but moved aside.  They partially revert to their previous shape within a few minutes and are usually perfectly healed after a few months.
3.1.1. LAB MEDIA: 4b1.tif
3.1.2. LAB MEDIA: 4b2.tif  (Video editor:  Please keep previous image and add this one)
3.2. These photos are of two trees 12 months after treatment with potassium phosphytes using a lenticular blade.  There is only a small amount of discoloration once the trees have healed.  Further treatments can be made with little concern.(Figure 5)
3.2.1. LAB MEDIA: 5a.tif and 5b.tif (Video editor:  Point to discolored areas in each photograph when second line is voiced.)
3.3. Here, stained pesticide is seen in palm tree petioles... and palm tree leaves... 24 hours after infusion.  This demonstrates the uptake by means of infusion in trees characterized by slow sap dynamics. (Figure 6 9)
3.3.1. LAB MEDIA: 6a.tif and 6b.tif, side by side.  (Video editor: Bring 6a.tif to the foreground on “palm tree petioles.”  Return to 6 9a.tif to background and bring 6b.tif to foreground for “palm tree leaves.”  Return 6 9b.tif to background on “24 hours.”)

INSTRUCTIONS FOR AUTHORS:
Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured 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.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

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?access=ksw0bprj




4. Conclusion (said by authors on camera)
Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line. You may revise the given prompts if necessary to better fit your protocol.

4.1 Author name Lucio Montecchio: While attempting this method, it’s important to keep in mind that the Venturi effect takes place only when transpiration rate of leaves is high. In cloudy or rainy days, or in the most of conifers and palms transpiration can be very low. In this case, it can be convenient to apply a low pressure on the plunger.	Comment by Montecchio: Sentence changed, as discussed with Cathryn. If it’s too long, shot was taken in a way you can cut it.	Comment by Montecchio: Location, Faculty of Agriculture, University of Padova, then repeated close to the treated tree.


       

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, 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.

      Provided Media
Narrative
Intro - powerpoint file: Montecchio Narrative_Intro.ppt
P1 -  powerpoint file: Montecchio Narrative_P1.ppt
P2 -  powerpoint file: Montecchio Narrative_P2.ppt
P3 -  powerpoint file: Montecchio Narrative_P3.ppt
P4 -  powerpoint file: Montecchio Narrative_P4.ppt

Results
photo: 4a.tif; 
photo: 4b1.tif; 
photo: 4b2.tif; 
photo: 4c.tif
photo: 5a.tif; 
photo: 5b.tif
photo: 6a.tif
photo: 6b.tif
You will receive more detailed preparation instructions, as well as an introduction to your videographer, closer to your filming date.
 2012, Journal of Visualized Experiments

