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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) N

2. Does your protocol include software usage? (Y/N) 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.

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. 
3.4, 4.1, 4.2, 4.3, 4.4, and 4.5
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. 
4.2 and 4.3
5. Will the filming need to take place in multiple locations? (Y/N) Y
If yes, how far apart are the locations? Two rooms located on the same floor (just around 10 meters between them).


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

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

Dr. Shigeyuki Betsuyaku: This method can help answer the spatiotemporal regulation of a gene of interest during dynamic biological events, such as immunity, in intact Arabidopsis leaves [1].

INTERVIEW: Named author says the statement above while looking slightly off-camera.


Dr. Shigeyuki Betsuyaku: The main advantage of this technique is that it allows us to capture the spatiotemporal dynamics of the promoter activity within soil grown intact plant leaves over a few days [1].

INTERVIEW: Named author says the statement above while looking slightly off-camera.







Section - Protocol
Preparation of Plants and Pathogens
To begin this procedure, fill a plastic cell plug tray with autoclaved soil [2]. Sow one transgenic Arabidopsis seed into each cell [2]. Transfer the tray into a growth room that is maintained at 23 degrees Celsius, and grow the plants under continuous white light conditions for 2 – 3 weeks [3].
MED: Talent approaches the lab bench and begins filling a plastic cell plug tray with soil.
CU: Talent sows a seed into a cell.
MED: Talent transfers the tray into a growth room.
Two days prior to pathogen inoculation, streak the pathogen carrying avrRpt2 (“A-V-R-R-P-T-two”) from a glycerol stock onto NYG medium that contains rifampicin at 100 milligrams per liter and kanamycin at 50 milligrams per liter [1-TXT]. Incubate at 28 degrees Celsius for 48 hours [2].
MED: Talent streaks the bacteria onto the described plate. TEXT: Pathogen: Pseudomonas syringae pv. tomato DC3000 avrRpt2 strain; See text for medium composition.
MED: Talent places the plate into an incubator.
Using plastic tips, harvest the bacterial cells that appear on the surface of the medium [1]. Transfer the bacteria to a plastic tube containing 10 millimolar magnesium chloride, and re-suspend them [2].
CU: Talent uses plastic tips to pick up some of the bacterial cultures.
MED: Talent transfers the bacteria to a tube containing magnesium chloride.
Then, measure the optical density of the solution at 600 nanometers [1]. Adjust the final concentration of bacterial cells to one hundred million colony formation units per milliliter, which normally corresponds to an OD600 of 0.2 [2].
MED: Talent measures the optical density of the sample.
MED: Talent adds magnesium chloride to the sample to adjust the cell concentration.




Pathogen Inoculation
Frist carefully cut out a cell plug containing a 2 – 3 week-old plant, making sure to not damage the plant [1]. Set the cell into an empty cell plug tray to maintain a good balance [2].
CU: Talent cuts out a cell plug.
MED: Talent places the plug, which contains a plant, into an empty cell in an empty cell plug tray.
Select a visibly healthy leaf for inoculation [1-TXT] – noting that generally, the third, forth, and fifth leaves from the bottom of the plant are easy to handle [2]. Water the soil holding the plant before inoculation for long-term time-lapse imaging [3].
MED: Talent looks over the leaves of the plant to select a visibly healthy one. TEXT: Use leaves at the same position in a set of experiments. Video Editor: Keep this text overlay up for 3.2.1 and 3.2.2.
CU: Close up of the plate was the talent holds and looks over the leaves, showing the talent’s hand holding the 3rd, 4th, and 5th leaves, each in turn. Show only Figure 1C
MED: Talent waters the soil holding the plant.
Optionally – when analyzing stress-responsive promoters – examine the leaves under a fluorescence stereomicroscope prior to pathogen inoculation to verify the absence of YFP signal [1-TXT].
MED: Talent approaches a fluorescence stereomicroscope with the plant in hand, and then observes the leaves under the microscope. TEXT: Exclude leaves showing YFP signal from the experiment 
Next, put on disposable latex gloves to avoid direct contact with the pathogen during infiltration [1]. Using a 1 milliliter needleless plastic syringe, carefully infiltrate the abaxial side of the leaf with the bacterial suspension [2-TXT]. Inoculation of a small portion on one-half of the leaf enables a good visualization of the PR1 promoter activity [3].
MED: Talent puts on disposable latex gloves.
MED: Talent uses a needleless syringe to begin infiltrating the leaf. TEXT: Be careful to not damage leaf during infiltration. Video Editor: Keep this text overlay up for 3.4.2 and 3.4.3.
CU: Close up of the leaf inoculation.
Use a soft paper towel to absorb any excess bacterial suspension from the area surrounding the infiltrated area on the infiltrated leaf [1].
MED: Talent uses a soft paper towel to absorb any excess bacterial suspension.
Mounting the Inoculated Leaf
Immediately after inoculation, use surgical tape to fix a glass slide to the plastic tray such that the infiltrated leaf is located at the center of the glass slide [1]. Ensure that the inoculated leaf blade is completely fitted within the glass slide [2].
MED: Talent uses surgical tape to fix a glass slide to the plastic tray as described.
CU: Close up of the leaf blade on the glass slide.
Cut a piece of double-layered plastic tape into two pieces to fit the spaces along the petiole of the infiltrated leaf [1], and cut a corner off each piece [2]. Using a pair of fine tweezers, stick these pieces of tape on either side of the petiole such that the cut corners of each piece align with the base of the leaf blade – making sure that the tape pieces do not touch the petiole or the leaf blade [3].
MED: Talent cuts a piece of double-layered plastic tape into two pieces. TEXT: See Figure 2 for details on tape sizing and positioning. Video Editor: Leave this text overlay up for all of 4.2 and 4.3.
CU: Close up as the talent cuts a corner off each piece of tape.
CU: Close up as the talent uses a pair of fine tweezers to stick the tape onto the slide as described.
Next, prepare an additional piece of double-layered plastic tape as outlined in Figure 2 of the text protocol [1]. Stick this piece of tape on top of the previously adhered pieces to form a bridge over the petiole – being careful to not catch the petiole or leaf blade directly between the tape pieces [2].
MED: Talent cuts an additional piece of double-layered plastic tape.
CU: Close up as the talent places the piece of double-layered plastic tape on top of the others to form a bridge.
Then, gently stick a small piece of surgical tape onto the glass slide above the tip of the leaf blade so that it is fixed very softly onto to slide [1]. Press down firmly only on the portion of the tape that is directly touching the glass slide [2].
MED: Talent sticks a piece of surgical tape onto the glass slide above the tip of the leaf blade.
CU: Close up of the piece of tape, showing how the leaf is fixed, as the talent pushes gently on the portion of the tape that is directly touching the glass slide.
Gently place another small piece of surgical tape onto the border of the petiole and plastic tape pieces so that the petiole is very softly fixed onto both the glass slide and plastic tape pieces [1] – making sure to only firmly attach the portion of the surgical tape that is directly touching the glass slide or the plastic tape pieces [2].
MED: Talent places a small piece of surgical tape onto the border of the petiole and plastic tape pieces.
CU: Close up on the piece of tape, showing how the petiole is fixed, as the talent pushes firmly on the portion of the tape that is directly touching the glass slide.
Insert 200 microliter pipette tips gently into the soil [1-TXT] to gently hold the neighboring leaves away from the infiltrated leaf [2].
MED: Talent begins inserting a plastic pipette tip into the soil. TEXT: Do not insert the tips too deeply. Video Editor: Keep this text overlay up for all of 4.6.
CU: Close up of the plant, showing how the pipette tips have been inserted and are firmly holding the leaves out of the way.

Microscopic Time-lapse Observation
First, turn on the fluorescent stereomicroscope [1-TXT]. Set the plant into the space under the objective lens of the stereomicroscope for imaging [2].
MED: Talent approaches the fluorescent stereomicroscope and then turns it on. TEXT: See text for details on microscope environment.
MED: Talent sets the plant into the space under the objective lens.
Set up the parameters for time-lapse imaging [1-TXT], making sure to program steps for light exposure during the interval period of the time-lapse imaging as light has a major impact on plant immunity [2].
MED: Talent, at the workstation computer, sets the parameters as described. TEXT: Zeier, J. et al. Planta. (2004).
We shot these screen shots with the camera but Shige san will try to install screen capture software and send the screen captures later. This is just in case the screen capture software doesn’t work. SCREEN: *To be provided by authors: Set up the parameters of time-lapse imaging. Show the program steps for light exposure during the interval period. Authors: Please upload all screen capture videos to your project page. This shot is not needed.	Comment by Shige Betsuyaku: Actually, this screen view fits much better to the position between 5.4.1 and 5.4.2. Or, it can be removed.
Use the conventional YFP filter to visualize the YFP signal [1-TXT]. Use the Texas Red filter to visualize chlorophyll autofluorescence so that the PCD domain is visible as a dark area surrounded by YFP-positive cell layers [2-TXT].
SCREEN: *To be provided by authors: Show a YTFP filter being used to visualize the YFP signal. Authors: Please upload all screen capture videos to your project page. TEXT: Excitation 500-520 nm; Emission 540-580 nm.
SCREEN: *To be provided by authors: Show a Texas Red filter being used to visualize chlorophyll autofluorescence. Authors: Please upload all screen capture videos to your project page. TEXT: Excitation 540-580 nm; Emission 610 nm long pass; Betsuyaku, S. et al. Plant & Cell Physiology. (2018).
Next, use the conventional epi-bright field setup for additional light exposure steps [1]. Run the time-lapse imaging program [2]. For long-term observation over several days, consider watering the plant appropriately [3].
SCREEN: *To be provided by authors: Show a conventional epi-bright field setup being used. Authors: Please upload all screen capture videos to your project page.
SCREEN: *To be provided by authors: Set up the parameters of time-lapse imaging. Show the program steps for light exposure during the interval period. Authors: Please upload all screen capture videos to your project page.                 
TEXT: Zeier, J. et al. Planta. (2004).
[bookmark: _GoBack]
MED: Talent, at the workstation computer, begins running the time-lapse imaging program.
MED: Talent waters the plant while it is being observed.
After image acquisition, omit extra channels used for light exposure in the intervals from the data set [1]. Using image analysis software, analyze the data with various methods, such as region-of-interest analysis [2].
SCREEN: *To be provided by authors: Show the extra channels being omitted. Authors: Please upload all screen capture videos to your project page.
MED: Talent, at the workstation computer, reviews previously acquired data. Alternatively, the talent can be shown using image analysis software.







Section – Results
Results: Intravital Time-lapse Imaging of Mounted Arabidopsis Leaves 
In this study, a versatile method is demonstrated for the mounting of Arabidopsis leaves for intravital time-lapse imaging [1]. A representative example of time-lapse image data, using avrRpt2-induced ETI (“A-V-R-R-P-T-two induced E-T-I”), is obtained as both a series of images [2], and as a time-lapse movie [3].
LAB MEDIA: Figure 3. Video Editor: Show only Figure 3B.
LAB MEDIA: Figure 3. Video Editor: Still show only Figure 3B.
LAB MEDIA: Figure 3. Video Editor: Begin transitioning to Supplemental Movie 1. 
In successful experiments using pPR1-YFP-NLS during avrRpt2-induced ETI, transient activation of the PR1 promoter is observed, as evident from YFP expressing foci, in several layers of cells surrounding the PCD domain [1-TXT]. 
LAB MEDIA: Movie. Video Editor: This is Supplemental Movie 1. Hold on the still image at the beginning of the movie if needed to cover the long voiceover narration. The movie can be played up until about 00:06 – 00:07 (00:07 is where the 5 hour post inoculation occurs, and will be needed for the next shot). TEXT: Betsuyaku, S. et al. Plant & Cell Physiology. (2018).
The activation of the PR1 promoter in cells surrounding the PCD domain usually starts at approximately 5 hours post inoculation [1], peaks at approximately 12 hours post inoculation [2], and lasts up to 40 hours post inoculation [3].
LAB MEDIA: Movie. Video Editor: During this voiceover narration, the clip should play through the 5 hour mark (occurs at approximately 00:07).
LAB MEDIA: Movie. Video Editor: During this voiceover narration, the clip should play through the 12 hour mark (occurs at approximately 00:16).
LAB MEDIA: Movie. Video Editor: During this voiceover narration, the remainder of the video can play.



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

Dr. Shigeyuki Betsuyaku: When attempting this procedure, time-lapse conditions need to be established carefully as described in the text [1] [2].

INTERVIEW: Named author says the statement above while looking slightly off-camera.

Use parts of 5.2.1, showing the talent at the workstation computer.
Dr. Shigeyuki Betsuyaku: Following this procedure, the promoter activity can be analyzed quantitatively and qualitatively using various image analysis software. These analyses help us to explore the spatiotemporal dynamics of gene expression in any biological events occurring in living leaves of Arabidopsis plants [1].

INTERVIEW: Named author says the statement above while looking slightly off-camera.
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