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[bookmark: BackToTop]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) Y
[bookmark: BackToQues]C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps by their scripted protocol numbers.
Steps 2.9, 2.11, 3.3, 3.4, 3.6, 4.2 
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 by their scripted protocol numbers.
Steps 2.89, 2.11, 4.2
Authors: As some protocol steps have been split into multiple scripted steps, please check these steps and indicate the two most important of these.
E.  Will the filming need to take place in multiple locations? (Y/N) Y
If yes, how far apart are the locations? 50 100 m

1. Introduction (Experimental Goal and Author Interviews) – The introduction should clearly present the goal and significance of your method to the viewer. You may provide additional information, but the total introduction must not exceed 150 words.

A. Experimental Goal (read by voice talent at JoVE)
Authors: Please use the following prompt to describe the overall goal of your protocol in a single statement of no more than 40 words.

The overall goal of this non-invasive thermal probing method  (insert methodology type; ex. - procedure, experiment, surgical intervention)          is to determine the thermal properties of leaves in a contact free manner. (insert goal here e.g. observe the effect of your treatment on cell migration using wound healing assays). (Intro)

B.  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. Unless only one author will speak throughout the video, please assign each statement to a different author. Please restrict the length of each statement to no more than 30 words.
1.1. Johannes BuyelAuthor Name: This method can help answer key questions in the field of molecular farming_________ , such as in-process control of plant growth and health._________________. 
1.2. Author NameMartin Wehner: The main advantage of this technique is that it is contact-free, fast and does not damage the sample. ___________.   

C.  Optional Interview Statements (Said by you on camera. Don’t forget to smile!)  
Authors: The following statements may be spoken by additional authors. These statements must be completed by different authors than those who gave the required statements, and no more than one statement should 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. Author NameHannah Gruchow: The implications of this technique extend toward automatic inspection of plantations because a mobile detector can allow to define specific feeding and nutrition of single plants.
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. [bookmark: IntroStatements]Author Name: Generally, individuals new to this method will struggle because ______________.
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 _______________.
Authors: Please review the above statements to ensure that they comply with length restrictions.
D. Introduction of Demonstrator (Said by you on camera. Don’t forget to smile!)
Authors: If one or more demonstrators are not assigned a speaking part in the introduction section, please fill out this statement. Please use this statement ONLY if the demonstrator has not given an interview statement and limit the statement to no more than 30 words.
1.8. Author Name: Demonstrating the procedure will be NAME, a (technician, post doc, grad student) from my laboratory. (Add additional mention of demonstrators as necessary).  
1.8.1. Author (Author Name) speaks towards the camera, interview style
1.8.2. The demonstrator looks up from workbench, desk, hood, or microscope and acknowledges the camera.
Authors: Goal and interview statements will be edited to conform to the specified number and length restrictions.
** If you have any questions (e.g. you wish to provide more statements than you have authors), please contact me at tara.cass@jove.com, and I will be happy to help.

[bookmark: Protocol]Protocol (read by voice talent at JoVE)
Authors: This is the transcript of the spoken instructions to be illustrated by the demonstration. To ensure that your protocol can be filmed in one day, the instructions are limited to 3 pages with 0.75” margins, with each step no longer than 3 lines. The video will focus on the aspects of the procedure that benefit from visual demonstration, but all essential steps must be mentioned.
2. Plant Cultivation and Sample Preparation
2.1. To begin plant cultivation, flush mineral wool blocks with 1 to 2 liters of deionized water each. Then, flush each block with 1 L of a 0.1% fertilizer solution.
2.2. Place one tobacco seed in each block and flush with 250 mL of fertilizer solution, ensuring that the seed is not washed away.
2.3. Cultivate the plants for 7 weeks in a greenhouse or phytotron, and then harvest intact, undamaged single leaves or use intact plants. (TEXT: 70% RH; 16 h photoperiod (180 µmol s-1 m-2; λ = 400-700 nm)); 25/22 °C light/dark)
2.4. To begin leaf thickness determination, prepare and autoclave 50 mL of a 2% [m/v] agarose solution in phosphate-buffered saline.
Authors: About how much solution should be prepared?
2.5. Allow the solution to cool to 40 °C, and then add the solution to a Petri dish containing a single leaf sample. Cool the sample at 4 °C for 30 minutes to solidify the agarose and embed the leaf.
2.6. Then, use a vibratome to cut the agarose block into 200-µm slices. (TEXT: Cutting angle: 15°; Cutting velocity: 1.0 mm/s; Amplitude: 0.5 mm)
2.7. Mount five transversal leaf sections on a glass slide with cyanoacrylate. Use a microscope or dial gauge to determine the thickness of vein-free areas of the leaf sample.
2.8. Next, use a single leaf sample and water to determine leaf density with a pycnometer.
2.9. Then, cClamp another single leaf in front of the detector in a UV/Vis spectrophotometer sample chamber.
2.10. In the spectrophotometer software, select a spectrum of 900 to 1600 nm. Perform the scan and record the transmission value based on the spectral curve.
2.11. Then, clamp the leaf behind the detector and repeat the scan. Determine the reflection value from the spectral curve. Obtain transmission and reflection measurements from at least three leaf samples.
3. Thermal Measurement Apparatus Setup
3.1. To begin setting up the experiment, obtain a 25.4 mm diameter cone mounted on a stainless steel holder. 
3.2. Mount a 1550-nm fiber-coupled single-bar near-IR diode laser in the cone. Then, secure a bi-convex lens with a 25.4 mm focal length at the end of the cone.
3.3. Place a photodiode power sensor 354 mm below the bottom of the lens. Place a neutral density filter with an optical density of 1.0 and a 22-mm thick ceramic plate above the sensor to attenuate the photodiode.
Authors: Is the ceramic plate 22 mm thick, or is this describing another dimension? Is this the same as the PTFE attenuator listed in the materials table?
3.4. Connect the photodiode power sensor to an oscilloscope. Affix a 10 by 10 cm frame with a 6 by 6 cm sample exposure area 308 mm below the lens.
3.5. Connect a near-IR detector to a computer and prepare the software. Mount the detector 135 mm above the ceramic attenuator.
3.6. Clamp a single leaf in the frame and turn on the laser. Adjust the detector angle to 45° relative to the laser beam. Continue adjusting the detector angle and height until the maximum temperature reading is observed.
3.7. In the laser control software, select “Current control”. Set the output laser power to 5 W and the pulse duration to 0.5 s.
Authors: Is the laser turned off and the leaf removed before setting up for the measurements, or is this done with the leaf used in the measurements?	Comment by Johannes Buyel: The laser is off most of the time. The laser is off when the measurement setting is prepared and when samples are switched. The only time the laser is on is: i) when adjusting the UV-detector angle at the start of a measurement series and ii) for 0.5 s when measuring individual samples
4. Temperature Measurements
4.1. To begin the measurements, either bring a whole plant to the measurement apparatus or harvest whole, undamaged single leaves. (TEXT: Mimic leaf damage by standard techniques if needed.)
4.2. Immediately mount the leaf sample in the frame, taking care not to damage the leaf. Do not allow the leaf to contact the ceramic attenuator.
4.3. In the near-IR software, start a new 60-second measurement by clicking on the green arrow. Record the baseline temperature profile for 10 seconds before activating a single 0.5-second laser pulse. Continue recording data for the remaining 49.5 seconds.
4.4. When the measurement is complete, click on the green arrowstop button above the thermal profile, and then save the temperature profile. Export the raw time and temperature data as a .dat file for further analysis.
Authors: Does clicking on the green arrow do anything other than show the save icon?	Comment by Johannes Buyel: Clicking starts the measurement run with on-line display of temperature, after hitting stop button data acquisition stops and a store command is followed
4.5. Then, in the oscilloscope software, determine the flank heights in the voltage profile which were automatically collected during the laser pulse..
Authors: Is this automatically collected during the measurement, or does the oscilloscope measurement need to be started separately?	Comment by Johannes Buyel: The measurement starts automatically
4.6. Remove the leaf sample and perform anotherRepeat the temperature profile measurement with a single 0.5-second laser pulse for each sample. Determine the flank heights from the voltage profile and calculate the transmission value.
4.7. Use spreadsheet software to calculate and graph the specific heat capacity and thermal conductivity of the sample.
[bookmark: ScreenCaptureFootageInstructions]SCREEN CAPTURE FOOTAGE INSTRUCTIONS
Authors: Please review the protocol for steps involving computer use.

When you receive the final script, if a shot is listed as [#-SCREEN], you will need to make a movie file of the actions required using screen capture software installed on the computer or run from a USB drive. Software options include Rylstim Screen Recorder, CamStudio, Camtasia, Snagit, or Quicktime X.

Make one file per [#-SCREEN] containing only the requested actions. Do not bundle several action sequences into one large file. Name each file according to the shot number (see Provided Media for more information) and upload the files to your project folder: http://www.jove.com/account/file-uploader?src=16724723

Back to Questionnaire
[bookmark: AuthorProtInterviews]OPTIONAL: AUTHOR PROTOCOL INTERVIEWS
Authors: In this optional section, you may provide a brief statement about the required technique for the single most critical step of the procedure. If there are two critical steps, you may provide two statements, but this is the maximum. Please restrict the length of each statement to 40 words or less.

This will be an interview shot interjected at the appropriate step of the protocol. Please specify who will speak these parts and the step that each statement should accompany. If you wish to make a more general statement, please consider using the introduction or conclusion sections instead.
Author name, Step            :     (write your 1st optional statement here)    
Author name, Step            :     (write your 2nd optional statement here)
RESULTS (read by voice talent at JoVE)
The representative results are a critical aspect of the video, because they show the validation of your procedure. For example, if this is a procedure for cell culture preparation, the results section will show the cells at various time points following culturing.

The results section is limited to 200 words. Please review the narration and proposed animations to ensure that they correctly summarize your results and appropriately highlight the relevance of your procedure.
5. Results: Specific Heat Capacity and Thermal Conductivity of Tobacco Leaves
5.1. Single leaf samples of the tobacco plant species Nicotiana tabacum, known as tobacco, and Nicotiana benthamiana were analyzed with this method. Both species showed a rapid increase to maximum temperature in less than 1 second in response to the laser pulse, followed by an exponential decrease to ambient temperature.
5.1.1. Figure 3B: During “Both…pulse”, highlight the orange arrow. During “followed…temperature”, highlight the downward-sloping curve (x = 5 to x = 32).
5.2. The specific heat capacity and thermal conductivity values were calculated for both species from leaves collected at the bottom, middle, and top of the plant. An increase in thermal conductivity for leaves further up the plant was observed for both species. However, N. tabacum showed an inverse trend in specific heat capacity.
5.2.1. Figures 4A and 4B: Add caption “N. tabacum” under 4A and “N. benthamiana” under 4B. During “bottom, middle, and top”, on both graphs, highlight the corresponding labels on the x-axis when spoken.
5.2.2. Figures 4A and 4B, with captions: During “An increase…the plant”, highlight the red linear fit lines in both graphs. During “an inverse…capacity”, highlight the blue linear fit line in Figure 4A only.
5.3. No correlation between cultivation duration and thermal conductivity was observed in N. tabacum. Further, no correlation between cultivation conditions and thermal properties were observed in N. benthamiana.
5.3.1. Figures 4A and 4B, with captions: On “No correlation”, add a second caption to 4A: “Duration: ■: 49 days; ▲: 56 days” 
5.3.2. Figures 4A and 4B, with captions: On “Further…”, add a second caption to 4B: “Conditions: ■: Phytotron; ▲: Greenhouse”
Authors: The caption for Figure 4 mentions stars and triangles rather than squares and triangles for 4A and 4B. Is it correct that the squares replaced the stars? Also, the 4D caption says “Triangles mark shoe thermal conductivity values…”. Should that be “Triangles show thermal conductivity values…”?	Comment by Johannes Buyel: Yes, squares replaced stars (this was a reviewer request), but we did not update the figure legend. Thanks a lot for highlighting this!	Comment by Johannes Buyel: This is probably also a review artefact as we had send a version with “track changes”, these changes might not have been incorporated completely/correctly. The sentence should read “Triangles show thermal conductivity values …” as you suggested
5.4. The effect of individual variables on specific heat capacity and thermal conductivity was examined. The thermal conductivity of N. benthamiana was highly sensitive to ambient temperature. Specific heat capacity was not significantly sensitive to any of the parameters involved in its calculation.
5.4.1. Figures 4C and 4D: On “The thermal…”, box 4D. During “highly sensitive…temperature”, highlight the vertical slice of 4D for the points above the “Ambient temperature [K]” label (the ones with large whisker bars).
5.4.2. Figures 4C and 4D: On “Specific heat capacity…”, switch the box to 4C.
[bookmark: FigureRevRequest]Authors: Please upload Figures 3B, 4A, 4B, 4C, and 4D as separate image files. Please remove the A-D labels from each of these images. See the Provided Media section for more information about uploading supplemental files for video inclusion.
Authors: Does the above description accurately reflect your results? See the instructions below to make any changes.

RESULTS INSTRUCTIONS FOR AUTHORS:

Please limit the narration to no more than 3 lines of text per image or movie file being described. The results section is limited to 200 words total. If your manuscript results section contains more than 4 figures, please choose the most important figures to illustrate your results.

Each image or movie file supplied for the video results section should be referenced by its specific file name. Figures with multiple panels should be re-uploaded with each panel as a separate image. Your JoVE editor will ensure that the narration and proposed animations are correctly formatted.

Below is an example of results text:

5.  Results: 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.
        5.1.1. 01234_PIname_Figure1.tif: Describe areas of the figure/table to highlight during the VO.

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.
	        5.2.1. 01234_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.
        5.3.1. 01234_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia.
                     5.4.1. 01234_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
6. Conclusion (Said by you on camera. Don’t forget to smile!)
Authors: The video will conclude with a brief overview of your discussion section. Please complete at least one of the statements below and indicate the name of the author who will give each statement. Please restrict the length of each statement to no more than 40 words. You may revise the prompts as necessary to fit your protocol.
6.1. Author NameHannah Gruchow: Once mastered, this technique can be done in a few minutes per sample____________ (hours/min) if it is performed properly.
6.2. [bookmark: Conclusion]Author NameMartin Wehner: While attempting this procedure, it’s important to remember to _correctly mount the leaves at the given position to ensure high quality measurements and reproducible results.__________.
6.3. Author NameJohannes Buyel: Following this procedure, other methods like _____________ fluorescence measurements can be performed in order to answer additional questions like _____________.recombinant protein expression.
6.4. Author NameHannah Gruchow: After its development, this technique paved the way for researchers in the field of __________ plant biotechnology to explore _____________ plant growth (subdivision of field, disease, natural phenomenon) in __________ Nicotiana species (model organism, patient demographic, organ system).
6.5. Author NameMartin Wehner: After watching this video, you should have a good understanding of how to determine the specific heat capacity and thermal conductivity of leaves in a contact-free and non-destructive manner._____________ (restate overall goal of the procedure; mention specific steps).
6.6. Author NameJohannes Buyel: Don't forget that working with lasers_____________ (reagent, pathogen, instrumentation) can be extremely hazardous to your eyes and precautions such as _____security glasses_______ should always be taken while performing this procedure.
Authors: Interview statements will be edited to conform to the length restrictions. I am happy to help if you have any questions.

Back to Optional Protocol Interviews
[bookmark: ProvidedMedia]PROVIDED MEDIA
Authors: Name new or modified files with the scheme 01234_PIname_Figure1.tif, where 01234 is your JoVE video ID and PIname is the corresponding author’s surname. Specify the step or steps where each file will be used. If the file is not based on an existing figure, please provide a short description. For example:

6.2 –  01234_PIname_Figure1.tif - dual color imaging of tumor angiogenesis at 40X
6.2 –  01234_PIname_Figure2.tif - dual color imaging of tumor angiogenesis at 100X

Formats: For static images, we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files with dimensions of at least 720 x 480 pixels and 300 dpi – the higher resolution, the better. Movie files should have at minimum these dimensions and be rendered as .mov, .mp4, or .avi files.

Upload each file to your project folder: http://www.jove.com/account/file-uploader?src=16724723

Please list all images, tables, movie files, or 3D-rendered animations that have been prepared for inclusion in the video below:

Authors: List your media filenames here.

· 5.1.1 - 5_1_1_54835_buyel_fig3b – 
· 5.2.1, 5.2.2, 5.3.1, 5.3.2 - 5_2_1_54835_buyel_fig4a – 
· 5.2.1, 5.2.2, 5.3.1, 5.3.2 - 5_2_1_54835_buyel_fig4b – 
· 5.4.1, 5.4.2 - 5_4_1_54835_buyel_fig4c –
· 5.4.1, 5.4.2 - 5_4_1_54835_buyel_fig4d
· Step number(s) – File name - Description (if new figure)

Back to Screen Capture | Back to Results

General Preparation

Please review all steps using solutions or reagents that are not prepared during the filmed protocol. It’s critical for a smooth and organized shoot that all reagents are prepared and labeled in advance and on hand at the start of filming.

For any long incubation or reaction times in your procedure, prepare the specimens or samples in advance. After filming the preparation steps, shooting will continue with the pre-prepared specimens/samples.

All tubes/flasks should be labeled neatly before we arrive. (ex. Luciferase assay done in 96-well plates has negative/positive control wells and experimental samples labeled accordingly)

You will receive more detailed preparation instructions in the email accompanying the finalized script. Please see JoVE’s FAQ at http://www.jove.com/author/submission-faq if you have further questions.
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