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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)  Y
Can you record movies/images using your own microscope camera? (Y/N) Y
2. Does your protocol include software usage? (Y/N) Y
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. 
3.3, 6.1, 7.1, 7.2, 7.3, 7.4
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. 
- 6.1 and 7.1: We put enough plants on soil to repeat dissection and cutting.
5. Will the filming need to take place in multiple locations? (Y/N) Y
If yes, how far apart are the locations? Within the building. 2nd floor and basement.


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.

1.1. Thomas Greb: A key goal in developmental biology is to understand the context-specific role of a gene, which can be difficult to achieve with conventional knock out mutants or constitutive overexpression lines [1].

1.1.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera. 

1.2. Sebastian Wolf: We used the modular GreenGate cloning system to generate a resource for inducible, cell type-specific expression in the three main meristems of the model plant Arabidopsis thaliana [1].

1.2.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.

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

1.3. Ann-Kathrin Schürholz: Using the same modular cloning strategy, this method can be applied to other plant species that are amenable to transformation.

1.3.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera. 

1.4. Theresa Schlamp: During this procedure, it is critical to test and optimize the induction conditions for the tissues of interest [1].

1.4.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera. 

1.5. Ann Kathrin Schürholz: Visual demonstration of this procedure is valuable because analyzing the effect of trans-activation in the meristems of the stem and the shoot apex requires dissection before imaging, which can be quite challenging [1].

1.5.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera. 

Section - Protocol
2. Induction of Trans-activation in Arabidopsis Driver Lines: Root
2.1. To begin, sterilize the seeds as outlined in the text protocol [1]. Next, prepare half-strength Murashige and Skoog medium at pH 5.8 [2], and add 1 percent sucrose and 0.9 percent agar [3].
2.1.1. MED: Talent approaches the lab bench and begins sterilizing the seeds. Any action in this sterilizing process can be filmed for this shot.
2.1.2. MED: Talent prepares the medium.
2.1.3. MED: Talent adds agar and sucrose to the medium.
2.2. After autoclaving, add Dex dissolved in DMSO to the induction plates at a final concentration between 10 and 30 micromolar [1]. Add an equal amount of DMSO to the control plates [2].
2.2.1. MED: Talent adds Dex/DMSO to the induction plates. TEXT: Dex: Dexamethasone.
2.2.2. MED: Talent adds DMSO to a control plate.
2.3. Put the seeds for root imaging on plates [1] and stratify them for 48 hours in darkness and at 4 degrees Celsius [2]. Put the plates in a vertical position in a plant incubator and grow them for 5 days [3-TXT].
2.3.1. CU: Close up on the plate as the talent puts the seeds on them.
2.3.2. MED: Talent transfers the plates to a refrigerator.
2.3.3. MED: Talent puts the plates into an incubator in a vertical position. TEXT: Long day: 16 hours light, 8 hours dark; Temperature: 22 °C, Humidity: 65%.
2.4. Five days after germination, use confocal laser scanning microscopy to image the seedlings [1].
2.4.1. MED: Talent, at a microscope, images the seedlings. USE BROLL of chapter 5

3. Induction of Trans-activation in Arabidopsis Driver Lines: Stem 
3.1. To begin, prepare and grow the seeds as outlined in the text protocol [1]. Six to seven days after germination, transfer each seedling to soil in a separate pot [2-TXT].
3.1.1. MED: Talent places seeds on a prepared agar plate. Alternatively, any action in the sterilizing, growing, or preparing processes can be filmed for this shot.
3.1.2. MED: Talent transfers a grown seedling to the soil in a pot. TEXT: See text for growing conditions.
3.2. If inducing the plants by watering, use a 25 micromolar Dex solution in water, prepared from a stock of 25 millimolar Dex dissolved in ethanol [1]. Water every 2 – 3 days, until the desired time of induction [2].
3.2.1. MED: Talent prepares a solution of Dex in water for watering induction.
3.2.2. MED: Talent waters the plants with the prepared Dex/water solution.
3.3. If inducing by dipping, prepare a 1 liter beaker with 750 milliliters of water containing 0.02 percent silwet L-77 and Dex at 25 micromolar final concentration or an equivalent amount of DMSO for the Dex and mock treatment [1]. Dip a single plant into the induction or mock solution for 30 seconds [2-TXT]. Repeat every 2 – 3 days, until the desired time of imaging [3].
3.3.1. MED: Talent prepares a 1 L beaker with the described solution.
3.3.2. CU: Close up of the beaker as the talent dips the plant into it. TEXT: After dipping, maintain plants in high humidity for 1 h.
3.3.3. MED: Talent dips a plant into the beaker.

4. Induction of Trans-activation in Arabidopsis Driver Lines: Shoot Apical Meristem (SAM) 
4.1. To begin, prepare and grow the seeds as outlined in the text protocol [1]. Six to seven days after germination, transfer each seedling to soil in a separate pot [2-TXT].
4.1.1. MED: Talent places seeds on a prepared agar plate. Alternatively, any action in the sterilizing, growing, or preparing processes can be filmed for this shot.
4.1.2. MED: Talent transfers a grown seedling to the soil in a pot. TEXT: See text for growing conditions.
4.2. When the stem is around 1 centimeter long, spray the inflorescence SAM with between 10 and 50 micromolar Dex solution in water [1-TXT]. For induction and imaging at later stages of development, induce SAMs of longer stems or side shoots [2].
4.2.1. MED: Talent sprays the SAM with Dex solution. TEXT: Caution: Wear a facemask while spraying.
4.2.2. MED: Talent sets out and sprays a SAM of a longer stem.
4.3. 24 – 48 hours after induction, dissect the SAMs and proceed to imaging [1].
4.3.1. MED: Talent dissects a SAM.
5. Imaging of Reporter Expression in Arabidopsis Driver Lines: Root
5.1. First, transfer the seedlings from the plate to a 10 microgram per milliliter solution of propidium iodide and counter-stain them for 5 minutes [1]. Place the roots into a microscope imaging chamber [2] and image them using a confocal laser scanning microscope with a 63x water immersion objective [3].
5.1.1. MED: Talent transfers the seedlings from the plate to a staining solution.
5.1.2. MED: Talent places the root into a microscope imaging chamber and covers the root with a coverslip
5.1.3. MED: Talent, at the microscope, images the roots.
5.2. To visualize propidium iodide fluorescence, use an excitation wavelength of 488 nanometers and collect emission between 590 and 660 nanometers [1]. For mTurquoise2 fluorescence use 458 nm excitation and collect emission between 460 and 615 nm using sequential scanning [2].
5.2.1. MED: Talent, at the microscope, sets the excitation wavelength and collects emissions as described.
5.2.2. MED: Talent, at the microscope, sets the excitation wavelength and collects emissions as described.
6. Imaging of Reporter Expression in Arabidopsis Driver Lines: Stem
6.1. First, fix a stem with a finger on the opposite side of the desired section [1]. Using a razorblade, cut a segment of approximately 3 centimeters and perform several fine cuts [2-TXT].
6.1.1. MED: Talent fixes a stem with a finger.
6.1.2. CU: Close up of the stem as the talent makes the cuts and excises the 3 cm segment. TEXT: Only compare sections from a similar position in the stem.
6.2. Rinse the razorblade in a Petri dish containing tap water [1] and collect the stem sections [2]. Either stain the sections or directly mount them onto microscope slides [3].
6.2.1. MED: Talent cuts a section and rinses the razorblade in a Petri dish containing tap water. [Shots 6.2.1 and 6.2.2 combined]
6.2.2. MED: Talent collects the stem sections
6.2.3. MED: Talent directly mounts a stem onto a microscope slide.
6.3. For staining, prepare 1 milliliter of a 250 microgram per milliliter solution of propidium iodide in a reaction tube [1]. Remove the tap water from the Petri dish with a pipette and replace it with the propidium iodide solution and stain for 5 minutes [2]. Then, remove propidium iodide solution and rinse with water [3]. 
6.3.1. MED: Talent prepares a propidium iodide solution in a Petri dish reaction tube
6.3.2. MED: Talent immerses the sections in the solution in the Petri dish. Talent removes tap water from the Petri dish and replaces it with propidium iodide solution. 
6.3.3. MED: Talent rinses the sections with water.
6.4. Using either fine forceps or a fine paintbrush, transfer the stained sections to microscope slides [1-TXT]. Use a confocal laser-scanning microscope with a 25x dipping water immersion lens to image the samples [2].
6.4.1. MED: Talent transfers the stained sections to microscope slides. TEXT: Do not squeeze samples with the coverslip.
6.4.2. MED: Talent approaches a confocal laser-scanning microscope and loads the sample.
6.5. Use a 561 nanometer laser light to excite propidium iodide fluorescence and collect emission from 570 to 620 nanometers [1]. Use a 405 nanometer laser light to excite the mTurquoise2 fluorophore effector encoded by the driver line constructs, and collect emission from 425 to 475 nanometers [2].
6.5.1. MED: Talent, at the microscope, sets the excitation wavelength and collects emissions as described.
6.5.2. MED: Talent, at the microscope, sets the excitation wavelength and collects emissions as described.
7. Imaging of Reporter Expression in Arabidopsis Driver Lines: Shoot Apical Meristem
7.1. First, use forceps to cut the stem 2 centimeters below the shoot tip [1]. Hold the stem in one hand and use fine forceps to remove the flower buds and large primordia [2]. To remove young primordia, fix the SAM in an upright position in a Petri dish containing 3 percent agarose [3].
7.1.1. CU: Close up of the talent using forceps to cut the step below the shoot tip.
7.1.2. CU: Close up of the talent holding the stem in one hand and using forceps to remove the flower buds and large primordia. Screen capture or 4.3.1.  video section from 2 min 40 s to 3 min
7.1.3. MED: Talent fixes the SAM in an upright position in a Petri dish containing 3% agarose.
7.2. Next, use a binocular and forceps to remove any young primordia close to the SAM [1-TXT]. Transfer the dissected SAM to a tube containing a 250 microgram per milliliter solution of propidium iodide [2-TXT]. Let the sample stain for 5 – 10 minutes while making sure the sample stays fully submerged during the staining procedure [3].
7.2.1. MED: Talent uses a binocular and forceps to remove any young primordia close to the SAM. TEXT: Alternatively, use an injection cannula to cut off young primordia.
7.2.2. MED: Talent transfers the dissected SAM to a tube containing propidium iodide. TEXT: Alternatively, stain by directly pipetting stain onto SAM.
7.2.3. CU: Close up of the tube, showing that the sample is completely submerged, as it stains.
7.3. Place the stained SAM into a small Petri dish containing 3 percent agarose medium [1]. Cover the SAM with double-distilled water [2]. 
7.3.1. MED: Talent places the stained SAM into a small Petri dish containing 3% agarose medium.
7.3.2. CU: Close up as the talent covers the SAM with double-distilled water.
7.4. Use a confocal laser-scanning microscope equipped with a 25x dipping water immersion lens to image the dissected SAMs [1]. Use a 561 nanometer laser light to excite propidium iodide fluorescence and collect emission from 570 to 620 nanometers [2]. 
7.4.1. MED: Talent approaches a confocal laser-scanning microscope and loads the sample.
7.4.2. MED: Talent, at the microscope, sets the excitation wavelength and collects emissions as described.
7.5. Use a 405 nanometer laser light to excite the mTurquoise2 fluorophore and collect emission from 425 to 475 nanometers [1]. Record image stacks spanning 50 micrometers in the z-direction with a step size of 0.5 micrometers [2].
7.5.1. MED: Talent, at the microscope, sets the excitation wavelength and collects emissions as described.
7.5.2. MED: Talent, at the workstation computer/microscope, records the image stacks as described.



Section – Results
8. Results: Analysis of Cell Type-Specific Expression in Arabidopsis thaliana
8.1. Induction with Dex leads to cell type specific mTurquoise2 expression [1] in the root endodermis [2], the phloem precursors and cambium [3], and the stem cells in the shoot apical meristem [4].
8.1.1. LAB MEDIA: Figure 3.
8.1.2. LAB MEDIA: Figure 3. Video Editor: Emphasize Figure 3A.
8.1.3. LAB MEDIA: Figure 3. Video Editor: Emphasize Figure 3B.
8.1.4. LAB MEDIA: Figure 3. Video Editor: Emphasize Figure 3C.
8.2. As a test case for trans-activation, an effector line encoding the secondary cell wall master transcription factor VND7 fused to the VP16 activation domain is generated [1]. After 5 days of single treatment with either 15 microliters of Dex or DMSO, stem sections are prepared for the visualization of ectopic lignification in the starch sheath [2].
8.2.1. LAB MEDIA: Figure 4.
8.2.2. LAB MEDIA: Figure 4.
8.3. The starch sheath cells in induced samples show a strong signal for the propidium iodide channel, and some cells show the typical reticulate thickening of the cell wall in xylem cells [1].
8.3.1. LAB MEDIA: Figure 4. Video Editor: Emphasize Figure 4A.



Section - Conclusion
9. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
9.1 Ann-Kathrin Schürholz: After watching this video, you should have a clear understanding [1] of how to induce gene expression in the different tissues [2] and how to prepare your samples for imaging [3].

9.1.1 INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.

9.1.2 Use a shot from Section 5, whichever shows its preparation step most clearly.

9.1.3 Use a shot from 7.3, whichever shows its preparation step most clearly.

9.2 Thomas Greb: Following this procedure, the established driver lines can be used with a wide variety of effector constructs generated by other users according to their research interests [1].

9.2.1 INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.

9.3 Sebastian Wolf: This toolkit should help plant researchers to rapidly assess the effects of cell type-specific expression or knock-down of a gene of interest in a time-resolved manner [1].

9.3.1 INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.

9.4 Theresa Schlamp: This cell type-specific induction system requires the use of the corticosteroid dexamethasone. Direct contact should be avoided, so it is important to wear gloves and a facemask during treatment [1].

9.4.1 INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.
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