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PLEASE READ THE INSTRUCTIONS IN THE GRAY BOXES CAREFULLY AND USE TRACK CHANGES WHILE MAKING ANY EDITS TO THE DOCUMENT. 
This document has several sections on separate pages, so take care to view each page.


Author Questionnaire:
Authors, please fill out the unanswered questions below.  

1. Microscopy: Does your protocol involve video microscopy? N

2. Does your protocol demonstrate software usage? Y
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. Please upload all screen captured files to your project page by your script return deadline.
I have uploaded all the requested steps. 

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.
It is almost impossible to choose but here are some important steps:
Step 2.2; Step 4.2; Step 7.2; Step 7.3

4. 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.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer. 
I cannot answer this question as the protocol is made of simple steps. The most critical aspect is to grow healthy plants. 

5. Will the filming need to take place in multiple locations (greater than walking distance)? N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

· The total introduction length (i.e., Required and Optional Interview Statements) cannot exceed 150 words. 
· Restrict the length of each statement to no more than 30 words.
· Please answer the questions below in full sentences to highlight the significance of your protocol. You will be expected to memorize and deliver these sentences as spoken interview statements during filming. 
· Indicate the full name of each author who will give each statement. 
· Each author may give two Introduction statements maximum (i.e., two Required, two Optional, or one Required + one Optional).

Why is your protocol significant? OR What key questions can this method help answer? 

Fabien Jammes: This protocol describes an effective way to identify new compounds regulating plant transpiration using thermal imaging.
1.1. ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).

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


What is the main advantage of this technique?

1.2.  ________ Fabien Jammes: This technique is versatile in regard to the plant species that can be tested, the nature of the library of compounds and the type of imaging.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera





OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

· The following OPTIONAL questions may be answered to provide additional introductory information about your protocol. 
· The length of each OPTIONAL statement is restricted to no more than 30 words and contributes to the total introduction length, which cannot exceed 150 words. 
· Indicate the full name of each author who will give each OPTIONAL statement. 
· Each author may give two Introduction statements maximum (i.e., two Required, two Optional, or one Required + one Optional).

Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?

1.3. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).

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

Are there any specific areas of research that this method could provide insight into? 
Can this method be applied to any other systems?

1.4. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)

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

How would you expect an individual who has never performed this technique to struggle? 
Do you have any advice to offer to somebody who is trying this technique for the first time?

1.5. Author Name: ___________ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)

1.5.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera


Why is visual demonstration of this method critical?

1.6. Author Name: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)

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

Introduction of Demonstrator (Said by you on camera):

· Please use this statement ONLY if any of the individuals who will be demonstrating the procedure on camera have not given a required or optional Introduction interview statement already.
· Include the full name(s) of the person(s) demonstrating the experiment followed by their title (e.g., technician, post doc, grad student, clinician, etc.) 
· Also indicate the full name of the author who will introduce the demonstrator(s). 

1.7. Author Name: Demonstrating the procedure will be __ _______ (name of the person or persons), a _________ (technician, post doc, grad student) from my laboratory. (Add additional mention of demonstrators as necessary).  

1.7.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.7.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera


Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.8. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) or equivalent body at (insert Institutional Name).
	OR
Procedures involving human subjects have been approved by the Institutional Review Board (IRB) or equivalent body at (insert Institutional Name).


Section - Protocol
· Read through the entire protocol carefully to understand what you will need on the filming day and prepare accordingly. 
· The two-digit numbers (e.g. 2.1., 2.2.) represent the “steps” of you protocol and will be read by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the “shots” that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in a single work day, the protocol is restricted to 30 steps and/or 60 shots.
· It is critical for a smooth and organized shoot that all materials and work spaces are prepared and labeled (if applicable) in advance.   
· Any specimens/samples that require long or overnight incubation steps should be prepared in advance. (i.e. day 0 sample preparation will be filmed on the day of the shoot; day 1 samples should be prepared the day before the shoot so their processing can be filmed on the day of the shoot/after their overnight culture/treatment/etc.) 
· Each section must contain a minimum of 3 steps (~6 shots), so short sections may be combined.
2. Plant Growth
2.1. [bookmark: _Hlk20047376]To set up the plants for cultivation, first add a 4-centimeter-thick layer of fine vermiculite to standard 10- x 20-inch plant trays with no holes [1] and place seed holders 2 centimeters apart in the trays [2].
2.1.1. WIDE: Talent adding vermiculite to tray(s)
2.1.2. Talent placing holder into tray(s)
2.2. Fill the seed holders with vermiculite [1] and place once sunflower seed, pointed end-down, into each seed holder [2], pushing down that so half of the seed remains exposed [3].
2.2.1. Talent filling holder(s)
2.2.2. Seed being placed pointed end down
2.2.3. Seed being pushed/shot of seed half exposed 

2.3. Once the seeds are in place, cover them with an additional 2 centimeters of fine vermiculite [1] and water by misting from above [2-TXT].

2.3.1. Vermiculite being added to holder(s)
2.3.2. Seed being misted TEXT: Surface should remain wet after 1 h

2.4. After 1 hour, cover the trays with lids [1] and place the plants in a growth chamber in a greenhouse [2-TXT].

2.4.1. Lid being placed onto tray
2.4.2. Talent placing tray in chamber or greenhouse TEXT: 140 micromolar photos/m2/s, 16 h light/9 h, dark 22 °C

3. Hydroponic System Setup

3.1. [bookmark: _Hlk20047428]To set up the hydroponic system, fill an appropriately sized container suitable for growing plants hydroponically will distilled water [1] and add general hydroponics fertilizer as indicated by the manufacturer [2].

3.1.1. WIDE: Talent adding water into container
3.1.2. Talent adding fertilizer to container

3.2. Then use air and water pumps to aerate the resulting hydroponic solution with constant movement [1].

3.2.1. Talent setting up aeration system

3.3. To prepare the hydroponics floaters, cut a sheet of 2-centimeter-thick expanded polystyrene foam to the dimensions of the container [1] and use a wood burning tool to make 1-2-centimeter-diameter holes in the foam [2].

3.3.1. Talent cutting sheet
3.3.2. Talent making holes

3.4. Then place the floaters into the hydroponic system [1].

3.4.1. Talent placing floaters

4. Seedling Transfer

4.1. Five days after planting, gently pull the seedlings out of the vermiculite [1] and immediately place the seedlings in a container of water for 30 minutes to remove excess vermiculite and to soften the remaining pericarps [2].

4.1.1. WIDE: Talent pulling up seedling
4.1.2. Talent placing seedling(s) into container

4.2.  When the emerging primary root are visible [1-TXT], transfer the seedlings within the seed holders into the prepared polystyrene foam floaters in the hydroponic system [2].

4.2.1. ECU: Shot of emerging primary root TEXT: Remove pericarp walls by hand as necessary
4.2.2. Talent placing seedling/holder into foam floater 

5. Treatment Preparation

5.1. To test 20 chemicals from a small compound library in triplicate, thaw a 96-well plate containing at least sixty-nine, small, fully unfolded cotyledons from minus 80-degree Celsius storage [1] and label six, cap-less, 2-milliliter microtubes for the negative control treatment [2], three tubes for ABA (A-B-A) treatment [3-TXT] and the final 60 tubes to analyze the effects of the 20 chemicals of interest in duplicate [4].

5.1.1. WIDE: Talent placing plate to thaw
5.1.2. Talent labeling tube(s)
5.1.3. Shot of three tubes labeled ABA TEXT: ABA: abscisic acid
5.1.4. Shot of 60 labeled tubes
[bookmark: _Hlk20047561]
5.2. Add 10 microliters of each chemical into each of the test tubes [1], 10 microliters of 10-millimolar ABA in dimethyl sulfoxide into the three ABA tubes [2], and 10 microliters of dimethyl sulfoxide into the six control tubes [3].

5.2.1. Talent adding chemical to tube(s), with chemical containers and other test tubes visible in frame
5.2.2. Talent adding ABA to tube(s), with ABA container and all 3 ABA tubes visible in frame
5.2.3. Talent adding DMSO to tube, with DMSO container and all 6 control tubes visible in frame

5.3. Then carefully mix 990 microliters of 10-millimolar MES (M-E-S)-potassium hydroxide into each tube [1-TXT] and place the tubes into a tube rack with the positive and negative control and experimental tubes evenly distributed within the rack to account for position-related bias [2].

5.3.1. Talent mixing MES-KOH into one tube, with MES-KOH container visible in frame TEXT: MES-KOH: 2-(N-morpholino)ethanesulfonic acid
5.3.2. Talent placing tube(s) into rack

6. Thermal Imaging Camera Setup

6.1. [bookmark: _Hlk20047587]To set up the thermal imaging camera, first mount the camera on a copy stand [1] and connect all of the cables to a laptop [2].

6.1.1. WIDE: Talent mounting camera
6.1.2. Talent connecting cable(s)

6.2. Turn on the camera [1] … before turning on the laptop [2] and open the thermal imaging analysis software [3].

6.2.1. Talent turning on camera
6.2.2. Talent turning on laptop
6.2.3. Talent opening software, with monitor visible in frame

6.3. To adjust the recording parameters, roll the mouse over the Record button to allow selection of the wrench icon under Record Settings [1] and select the appropriate record mode and options [2].

6.3.1. SCREEN: 5.3.1.: 00:05-00:16
6.3.2. SCREEN: 5.3.2.: 00:03-00:16

7. Plant Treatment

7.1. For treatment of the seedlings, carefully lift the seed holder [1] and rapidly dip the root into the shallow dish containing water [2].

7.1.1. WIDE: Talent lifting holder
7.1.2. Talent dipping roots into dish 

7.2. Cut the primary root of each seedling underwater 0.8-1-centimeter beneath the most basal end of the seed holder to prevent cavitation [1] and inset the freshly cut plant into one tube of chemicals [2-TXT].

7.2.1. Seedling being cut
7.2.2. Seedling being place into tube TEXT: Gently dab roots w/ lab wipe as necessary

7.3. When all of the seedlings have been transferred, place the plants under the thermal imaging camera [1] and confirm that all of the plants are within the field of view of the camera [2]. 

7.3.1. Talent placing plates under camera
7.3.2. Talent adjusting camera height/position

8. Data Collection

8.1. To focus the camera to the surface of the cotyledons, press control, Alt + A [1] and click Record a Movie. A new window confirming the recording will open [2].

8.1.1. WIDE: Talent pressing ctrl + alt + a
8.1.2. SCREEN: 7.2.: 00:04-00:08

8.2. After 1-2 hours, stop the recording [1].

8.2.1. Talent stopping recording

8.3. For data analysis, open the correct .SEQ files and pause the movie [1].

8.3.1. SCREEN: 8.1 to 8.5: 00:00-00:12

8.4. Click the Add a measurement cursor Region of Interest 3x3 pixels icon and move the mouse over the center of a cotyledon of the first plant [1].

8.4.1. SCREEN: 8.1 to 8.5: 00:13-00:16

8.5. Left click on the image to label the cotyledon. Label the second cotyledon of the first plant in the same manner [1-TXT].

8.5.1. SCREEN: 8.1 to 8.5: 00:17-00:21 TEXT: Repeat cotyledon labeling for each seedling

8.6. When all of the plants have been labeled with two cursors, click the Edit Regions of Interest icon and left click, hold, and scroll to select all of the regions of interest [1].

8.6.1. SCREEN: 8.6: 00:00-00:06

8.7. Next, roll the mouse over the Statistic Viewer icon and select Temporal Plot. A new window will open [1].

8.7.1. SCREEN: 8.6: 00:08-00:12

8.8. Run the movie. A graph will fill with the data [1].

8.8.1. SCREEN: 8.6: 00:22-00:33

8.9. Then, in the graph window, click the double arrow to open a new menu and click the Save icon to save the data [1].

8.9.1. SCREEN: 8.6: 00:36-00:43


OPTIONAL – Critical Step Statement:
· An OPTIONAL brief statement may be submitted for further elaboration of the best way to perform the required technique for the single most critical step of this procedure. 
· If there is no single critical step, then there is no need to fill out this statement.
· This will be an interview style shot interjected after the relevant step within the Protocol section of the video. 
· This statement is limited to 30 words or less. 
· Please indicate the full name of the Author who will give this statement and the step of the protocol to which the statement pertains using the step numbers from the Protocol section (above).
Fill in the details below based on the instructions above for the “Critical Step Statement”
Author name, Step            :           (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


Section – Results
The Results section is restricted to 200 words of narrative. Please read through the results as presented to make sure that it accurately represents your findings. If you would like to highlight other data, please revise this section accordingly, keeping in mind the word count restriction. Please note that we cannot include narrative without an accompanying visual. 

9. Results: Representative Relationship Between Leaf Temperature and Stomatal Aperture and Conductance

9.1. The use of the red dye Erythrosine B demonstrates the ability of chemicals to be visibly absorbed through a cut root into the cotyledons of a sunflower seedling within 10 minutes [1].

9.1.1. LAB MEDIA: Figure 1: JoVE Video Editor please emphasize 10-minute data point and image of red leaves

9.2. When plants are treated with ABA, an increase in leaf temperature is detected in sunflower cotyledons within 30 minutes [1] that is associated with a decrease in the stomatal aperture [2] and the stomatal conductance [3].

9.2.1. LAB MEDIA: Figures 2A-2C: JoVE Video Editor please emphasize +ABA images in Figure 2A and black t=30 min data bar in Left temperature graph in Figure 2B
9.2.2. LAB MEDIA: Figures 2A-2C: JoVE Video Editor please emphasize black data bar in Stomatal aperature graph in Figure 2B
9.2.3. LAB MEDIA: Figures 2A-2C: JoVE Video Editor please emphasize black data points in Figure 2C

9.3. In addition, an increased foliar temperature is observed 15 minutes after treatment with 10-micromolar ABA [1] and 20 minutes after treatment with 5-micromolar ABA [2], demonstrating that the measurement of leaf temperature by thermal imaging is a good proxy for measuring stomatal aperture and conductance [3].

9.3.1. LAB MEDIA: Figure 2D: JoVE Video Editor please emphasize light green data point at 15 min
9.3.2. LAB MEDIA: Figure 2D: JoVE Video Editor please emphasize red green data point at 20 min
9.3.3. LAB MEDIA: Figure 2A

9.4. In this representative experiment, a standard-score-based statistical treatment allowed the identification of chemicals [1] that promote stomatal closure [2] or stomatal opening [3].

9.4.1. LAB MEDIA: Figure 3
9.4.2. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize red #16 line in top graph and yellow #C16 data line in bottom graph
9.4.3. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize blue #02 line in top graph and grey #C02 data line in bottom graph





Section - Conclusion
10. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

· Below are questions for statements that can be used to further emphasize the significance of your protocol. At least one statement is required.
· Each statement is limited to 30 words.
· Answer the questions in full sentences, as you will be expected to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will give each Conclusion Interview statement. 
· Each author may give two Conclusion statements maximum.
What is most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section this advice correlates to.
10.1. Author Name: _Fabien Jammes: (Step 4.2.2) To measure the effects of compounds on transpiration, it is important to grow the plants in optimal conditions of light, temperature and humidity.. ___ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera) (Step: __)
10.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
10.2. Fabien Jammes: This protocol can be applied to most dicotyledons, not just sunflower, as long as the hypocotyl to cotyledon angle is about 90 degrees. This approach can also be used to measure the effect of new compounds on photosynthetic performance, by recording chlorophyll fluorescence. Author Name: ____ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
10.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
Author Name: _Fabien Jammes: We believe that this protocol will be useful to effectively identify molecules able to either trigger stomatal closure or promote stomatal opening, with major implications for understanding the signals that regulate stomatal conductance, and plant adaptation to environmental stresses.
2.1.  ___ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
2.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
Are any of the reagents or instruments hazardous? If so, please use this interview statement to remind viewers of what precautions they should take. If no materials are hazardous, leave this statement blank.
Author Name: Fabien Jammes: Fumes released during hot cutting of the polystyrene foam represent serious health hazards. In addition, some library compounds may be toxic to humans. Users must take appropriate protective measures.
2.2. ___(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
2.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Thank you for following the instructions and addressing our questions. We will incorporate your answers/suggestions and send you the finalized script before your shoot. You will also receive detailed shoot preparation instructions in the email accompanying the finalized script.
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