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Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  No  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.

Enter make and model of microscope.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  yes
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 video files to your project page as soon as possible.

3. Filming location: Will the filming need to take place in multiple locations?   No
If Yes, how far apart are the locations? Click to enter distance between locations.

To ensure that your script can be filmed in one day, the Protocol section is restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  20
Number of Shots:  38

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Martina Königer: This method measures changes in light transmission of leaves as a proxy for chloroplast movement, which influences light absorption of leaves to different degrees depending on species, environment and mutations.

REQUIRED: What is the main advantage of this technique?
1.2. Martina Königer: Using this affordable home-built device makes it possible to quantify the dynamic changes in chloroplast movement in a straightforward and semi-automated fashion. The data complement microcopy studies.

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?
1.4. : Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

OPTIONAL: 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. Martina Königer: It is important to closely follow the instructions and treat the instrument with care.



Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.6. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.  
1.6.1. INTERVIEW: Author saying the above. 
1.6.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.
1.7. 

Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded 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 one day, the protocol is restricted to 25 steps and/or 55 shots. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.

2. Transmission Device Testing
2.1. To begin with, connect the transmission device to a stable power source [1] and press the power switch of the device to reset the instrument [2]. Next, connect the iPad to a stable power source [3], press the Home Screen button to activate the screen [4], and enter the passcode to log in [5].
2.1.1. Talent connecting the device to the stable power source
2.1.2. Talent pressing the power switch
2.1.3. Talent connecting the iPad to the stable power source
2.1.4. Talent pressing the home screen button to activate the screen. Videographer: Please record both the pressing of the button and activation of the screen
2.1.5. Talent entering the passcode

2.2. Press the Settings icon and then press the Display & Brightness icon. Next, press Auto-Lock, and select Never to ensure that the screen stays on permanently so that the program will run without any interruption. Then, press the Home Screen button to return to the main screen [1].
2.2.1. SCREEN: To be provided by the authors: Setting icon is pressed, then display and brightness icon is pressed. Next, auto-lock is pressed, the never option is selected, and then the home screen is pressed.
Authors: Please provide screen-capture videos for the steps 2.2-2.7 and 4.1-4.3 of your manuscript on your project page. I will write the voice over narration to match the shots. https://www.jove.com/account/file-uploader?src=19178753.

2.3. After closing all the applications, find and open the LeafSensor app and enter the information in the provided green screen with that shows text and white fields [1]. 
2.3.1. SCREEN: To be provided by the authors: LeafSensor app is opened on the main screen, and information is entered in the provided green screen.

2.4. Ensure that the word Connected is seen in the lower part of the screen, indicating that the app is communicating with the transmission device [1]. If the message ‘Adafruit NOT Found’ appears [2], check that the device is plugged in and press the start button on the device again [3]. 
2.4.1. SCREEN: To be provided by the authors: The screen is being scrolled till the word connected appears on the screen.
2.4.2. SCREEN: To be provided by the authors: The message ‘Adafruit NOT found’ Visible on screen.
2.4.3. Talent checking for device connectivity and pressing the start button

2.5. Fill in the first four fields on the app page to set up the conditions for a brief test run with open leaf clips without any leaves.  Start with Naming the experiment into the field named Expt (experiment) Name [1-TXT].
2.5.1. SCREEN: To be provided by the authors: Name of the experiment is typed in Expt name field TEXT: Name: 8 or fewer uppercase letters or numbers.

2.6. Then, choose how many different blue light intensities will be used in the experiment by typing the number into the field named # (number of) Light Intensities [1].
2.6.1. SCREEN: To be provided by the authors: The number of light intensities in the experiment is typed into the field named # Light Intensities.

2.7. Then type the blue light intensities to be used by selecting an integer between 0 and 3000 and separate each intensity from the next with a comma into the field named Blue Intensities [1-TXT].
2.7.1. SCREEN: To be provided by the authors: The integers being typed into the field Blue Intensities TEXT: See the text for details on number’s conversion of numbers into blue light intensities.

2.8. Type the length of time, for each blue light intensity, into the field named Blue Duration [1].
2.8.1. SCREEN: To be provided by the authors: Numbers areis being typed in the field Blue Duration

2.9. Press Start Experiment in the middle section of the screen. In the lower part of the screen, eight hyphens and the “Starting Experiment” message will appear [1]. 
2.9.1. SCREEN: To be provided by the authors: Start experiment is pressed, and eight hyphens and the message Starting Experiment appeared

2.10. After ensuring no light is emitted from the LEDs for the first two minutes, observe the emission of weak blue light [1], and then after 2 minutes, observe the increase in the blue light intensity [2]. Ensure that intense red light is emitted from the LEDs once a minute for the measurements [3].
2.10.1. Weak blue light emitted from the LED
2.10.2. Blue light intensity is increasing from LED
2.10.3. Intense red light is being emitted from LEDs 


2.11. Check for the finished experiment status indicated by the message Experiment finished on the lower left of the app page [1]. Then, press the Home Screen button twice, swipe out of the app, and open it again [2]. Reset the instrument by pressing the ON-OFF button to preparemake the instrument for a run with leaves [3].
2.11.1. SCREEN: To be provided by the authors: The status Experiment finished, indicated on the lower left of the app page, is scrolled
2.11.2. SCREEN: To be provided by the authors: Home screen button is pressed twice, and after swiping out of the app, again the app is opened
2.11.3. Talent pressing ON/OFF button on the instrument

3. Leaves Setup in the Leaf Clips 
3.1. In the dark with green light or using very low-white light, pick one leaf (wide enough to cover the LED) from each of the eight dark adapted plants. leaves wide enough to cover the LEDs [1]. For the plants that are not entirely dark-adaptedAlternatively, remove eight dark-adapted the leaves from the Petri dish [2] and prepare eight filter paper strips about the length of a leaf clip [3]. Then, punch a hole at the top of each filter paper strip to not cover the LED [4]. 
3.1.1. Talent picking eight leaves and covering the LEDs
3.1.2. Talent removing the leaves from the Petri dish
3.1.3. Talent preparing strips of filter paper
3.1.4. Talent punching the hole at the top not to cover LED

3.2. Place moistened filter paper onto each of the 8-leaf clip parts that hold the LED [1] and then place each leaf on the top of the wet filter paper of its leaf clip, ensuring the adaxial leaf surface is facing the LED [2]. 
3.2.1. Talent placing the moistened filter paper onto the leaf clip part
3.2.2. Talent placing a leaf on top of the wet filter paper

3.3. For consistent results, place a similar widest section of each leaf over the LED while avoiding placing the midribs of the leaf on top of the LEDs [1]. Then, Place the other leaf clip part with the phototransistor on top [2]. If needed, use a rubber band to hold the two leaf clip parts together [3].
3.3.1. Leaf kept over LED
3.3.2. Talent placing leaf clip part with phototransistor on top
3.3.3. Talent using rubber band to hold the two leaf clip parts together

3.4. Place each leaf clip in the respective boat [1] and, using a pipette, fill the reservoirs with water [2], ensuring the leaf or at least the filter paper touches the water to avoid dehydration of the leaves during the run [3].
3.4.1. Talent placing each leaf clip into its boat 
3.4.2. Talent filling the reservoirs with water
3.4.3. (Leaf or filter paper touching the water) difficult to see

4. Running Experiment
4.1. Set up the LeafSensor app on the iPad and type EXPLORA1 (explora one) into the field named Expt (experiment) Name. Type 10 into the field named # (number of) Light Intensities [1].
4.1.1. SCREEN: To be provided by the authors: EXPLORA1 is typed into the field named Expt Name, and 10 is typed into the field Light Intensities.

4.2. Then enter the numbers into the field named Blue intensities and Blue Duration [1].
4.2.1. SCREEN: To be provided by the authors: Following numbers 0,1,60,160,550,750,950,1150,1350,1950 are typed into the field Blue intensities and 240,420,60,60,60,60,60,60,60,60 are typed into the field named Blue Duration.

4.3. Press Start Experiment. After the first minute, observe the output values that appeared on the screen. If the values are far off, check if the leaves were placed correctly into the leaf clips [1].
4.3.1. SCREEN: To be provided by the authors: Start experiment being pressed and then output values appear on the screen TEXT: Output values: between 990 to 820
4.4. When the run is completed, the message Experiment Finished appears at the bottom left of the screen, and data will be saved automatically. Rotate the screen in the upright position, and two options, Save and Utilities, will appear on the screen [1]. 
4.4.1. SCREEN: To be provided by the authors: The message Experiment Finished appears on the screen, the screen is being rotated, and the Save and Utilities option appears. (can’t get a screen capture when the the screen is being rotated -> started in the upright position with Save and Utilities appearing on screen)

4.5. Press Utilities, and then from the list of saved files that will appear, select the EXPLORA1 file. Below the list of files, EXPLORA1 will now appear in Selected Expt. Next, Press Email, enter an email address, and the EXPLORA1 file will be automatically attached to the message and then press Send [1]. 
4.5.1. SCREEN: To be provided by the authors: Utilities is pressed, Explora 1 is selected, and below the list of files in Selected Expt, EXPLORA1 is scrolled. Then, e-mail icon is pressed, e-mail address is entered, the automatically attached EXPLORA1 file is scrolled, and then send button is pressed.


Protocol Script Questions
Authors: Please use the step and shot numbers from the script above (not step numbers from the manuscript) when answering the questions below. Do not include steps that will be screen-captured and do not list entire sections.

1) Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps (steps are indicated with the 2-digit numbers, like 2.1, 2.2, etc.). 

Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.2.10, 3.1, 3.2, 3.3, 3.4

2) If a dissection or stereo microscope is required for your protocol, please list all shots that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).

[bookmark: Text3][bookmark: Text2]Click here to list microscope shots, using the shot numbers from the protocol section of the video script.     



Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 188. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 
5. Results: Leaf Transmission and Chloroplast Movement in Arabidopsis thaliana Leavesf
5.1. The percentage transmission data were plotted against time [1], which showed that the transmission in Arabidopsis thaliana decreased at low light intensities [2], . whileAt the same time, an avoidance response was induced when light intensities further increased [3].
5.1.1. LAB MEDIA: Figure 2 
5.1.2. LAB MEDIA: Figure 2 Video editor: Emphasize the black curve below the blue horizontal line, in the “low” region of the figure, above the word “accumulation.”
5.1.3. LAB MEDIA: Figure 2 Video editor: Emphasize the black curve above the blue line, in the “intermediate” and “high blue region” region of the figure, above the “slope of change in T.”

5.2. The average percent transmission values of wild type [1] and mutant Arabidopsis thaliana leaves during 19 hours long runs are shown [2]. 
5.2.1. LAB MEDIA: Figure 3A
5.2.2. LAB MEDIA: Figure 3A and 3B

5.3. When the leaves were exposed to low blue light, in both wildtype and phot (fot) 2 mutant, the initial fast decrease in transmission was followed by a slow decrease, indicating that the chloroplasts were moving into the accumulation response [1]. Compared to wildtype, phot 1 showed a reduced accumulation response [2].
5.3.1. LAB MEDIA: Figure 3A and 3B Video editor: Emphasize on black curve line in graph 3A and blue curve line (corresponding to phot 2) in graph 3B
5.3.2. LAB MEDIA: Figure 3A and 3B Video editor: Emphasize on black curve line in graph 3A and gray curve line (corresponding to phot 1) in graph 3B

5.4. The degrees of change in percent transmission relative to the dark value, also called ΔT (delta T) [1], were dependent on the exact blue light intensities as shown [2]. The negative values indicated that the leaves showed an accumulation response [3], while positive values indicated an avoidance response [4]. 
5.4.1. LAB MEDIA: Figure 3C 
5.4.2. LAB MEDIA: Figure 3C Video editor: Emphasize the numbers written on the right side vertically from 2 (below) till 100 (top)
5.4.3. LAB MEDIA: Figure 3C Video editor: Emphasize on negative side of the graph and negative bars corresponding to the 0 to -15 on X-axis 
5.4.4. LAB MEDIA: Figure 3C Video editor: Emphasize on positive side of the graph and positive bars corresponding to 0 to 20 on X-axis

5.5. In the representative example, the transmission speed changed during the initial responses when avoidance was triggered as the blue intensity was increased [1]. The speed was the same for wildtype and phot 1 [2], while it was very slow for phot 2 mutants [3].
5.5.1. LAB MEDIA: Figure 3D
5.5.2. LAB MEDIA: Figure 3D Video editor: Emphasize on “WT” and “phot 1” labeled bars on the graph
5.5.3. LAB MEDIA: Figure 3D Video editor: Emphasize on “phot 2” labeled bar on the graph



Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver each statement. 
What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
6.1. : (Enter step numbers referred to.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
6.2. Martina Königer: When investigating transmission changes in an uncharacterized mutant or species confirm with a microscopy study how the transmission values and chloroplast positions correlate.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
6.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.


[bookmark: _GoBack]Thank you for addressing our questions. We will incorporate your answers and suggestions, and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.



 2021, Journal of Visualized Experiments		Page 1 of 1
image1.png





DA 00 Nor Ut roR NG iove

vt

Tide: Using Changes n Leaf Transmission to Invesigate Choroplast
Movement n Arabidopsi thalana

Mo Koigr, Ao Kospp, Lo s, S Keier

Deparment of Bl Scinces, Wesesi Colege

ittt AN——

ooty
ey




