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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
Can you record movies/images using your own microscope camera? (Y/N) N/A
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
2. Does your protocol include software usage? (Y/N) N
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. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
3.3, 3.4, 4.1, 4.3, 5.2, 5.3
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.)
4.1
5. Will the filming need to take place in multiple locations? (Y/N)  N (everything is on the same floor)
If yes, how far apart are the locations? 


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. Karina van der Linde: Investigating processes on genetic and protein levels is crucial for crop research. Our approach enables the inspection of secreted maize proteins with high spatiotemporal resolution at different infection sites and tissues. [1]

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

1.2. Karina van der Linde: The Trojan horse method exploits U. maydis`s secretory capabilities and circumvents challenging and time-consuming maize transformation and facilitates detailed studies on secreted proteins within the maize apoplast. [1]

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.

Why is visual demonstration of this method critical?

1.3. Arne Weiberg: Detailed information on proper infection of maize adult leaves, tassels and ears ensure the successful study of infection progression and protein function in the target tissue. [1]
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.   

Introduction of Demonstrator: (Said by you on camera)

1.4. Karina van der Linde: Demonstrating the procedure will be Isabell Fiedler, a grad student from the laboratory. [1] [2]
1.4.1. Interview style: Author saying the above 
1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.




Section - Protocol
2. U. maydis Inoculum Preparation  
2.1. To begin the experiment, scratch U. maydis from a PD agar plate using a sterile Pasteur pipette [1-TXT]. Inoculate 5 mL of YEPSlight medium with U. maydis [2]. Grow the culture at 28 °C with constant shaking at 200 rpm for 16 h [3]. 
2.1.1. CU: Focus on agar plate. Talent scratches fungi with Pasteur pipette. TEXT: See accompanying text protocol for detailed guidance 
2.1.2. CU: Talent inoculates medium   
2.1.3. MED: Talent places culture in incubator 
2.2. The next day, mix 900 µL of fresh YEPSlight with 100 µL of the overnight culture [1]. Measure the OD600 using YEPSlight medium as a blank in the spectrophotometer analysis [2]. 
2.2.1. MED: Talent mixes culture with tube from 2.1.3 
2.2.2. MED: Talent places sample in odometer and enters settings 
2.3. Dilute the overnight culture with fresh YEPSlight medium to an OD600 of 0.2 [1-TXT]. Let the culture grow at 28 °C with constant shaking at 200 rpm until it reaches the mid-log growth phase, indicated by an OD600 of 0.8–1.0 [2].
2.3.1. MED: Talent adds medium to aliquot of culture. 
2.3.2. MED: Talent places culture on incubator and starts the shaker. TEXT: 4-5 h after cultivation
2.4. After incubation, harvest the cells by spinning them at 3000 x g for 10 min [1]. Discard the supernatant [2].
2.4.1. MED: Talent places tube in incubator centrifuge 
2.4.2. MED: Talent discards supernatant. Capture the vessel that the supernatant is emptied into. 
2.5. Next, wash the cell pellet one time with one culture volume of ddH2O [1]. Spin the cells at 3000 x g for 10 min [2]. Discard the supernatant [3].
2.5.1. MED: Talent adds one culture volume of water to the cell pellet 
2.5.2. MED: Talent places cells in incubator and enters settings 
2.5.3. MED: Talent discards the supernatant 
2.6. Then resuspend the cell pellet carefully in ddH2O using a 20 mL glass pipette, thereby adjusting the final OD600 to 3.0 for a Trojan horse assay…or 1.0 for disease rating [1]. 
2.6.1. CU: Talent adds water and resuspends the pellet 
3. Adult Maize Leaf Infection 
3.1. Cultivate the maize plants to the stage of adult leaves, when at least leaf 7 grows within the stalk [1-TXT]. 
3.1.1. MED: Capture the maize plants, talent points out the 7 leaves on the stalk. TEXT: ~4 weeks under greenhouse conditions 
3.2. Next, transfer the U. maydis culture into a 3 mL syringe with a 20G x 1 hypodermic needle [1].
3.2.1. CU: Talent transfers culture to syringe with needle 
3.3. Press the stalk carefully to localize the meristem tissue [1]. The base of the meristem can be distinguished by a transition from harder stalk to softer tissue [2]. Mark the meristem on the stalk using a pen [3].
3.3.1. CU: Talent presses stalk, show the meristem. [Shots 3.3.1 and 3.3.2 combined]
3.3.2. CU: Talent points out the transition from harder stalk to softer stalk 
3.3.3. Talent marks meristem with pen 
3.4. Inject 1.5 mL of U. maydis culture 1 cm above the shoot meristem or inflorescence meristem [1-TXT]. 
3.4.1. CU: Focus on the injection site as talent injects culture above shoot meristem. TEXT: Rate disease symptoms 6 & 12 days post infection
4. Tassel Infection
4.1. Once the maize plants reach the tassel stage press the stalk carefully to localize the tassel in the stem [1]. Mark the tip and the base of the tassel on the stem using a pen [2].
4.1.1. MED: Focus on the stalk and where the talent is pressing as talent carefully localizes the tassel in the stem 
4.1.2. CU: Talent marks the tip and the base, in that order, of the tassel on the stem 
4.2. Transfer the U. maydis culture into a 3 mL syringe with a 20G x 1 hypodermic needle to inject a total of 1.5 mL of the inoculum around the tassel [1].
4.2.1. MED: Talent transfers culture into syringe with hypodermic needle 
4.3. To ensure equal distribution of the inoculum, slowly place 0.5 mL at the tip…the middle…and the base of the tassel marked with the pen [1-TXT].
4.3.1. CU: Talent injects the tip, then injects the middle, and then the base of the tassel. TEXT: Rate disease symptoms 10 days post infection
5. Ear Infection and Confirmation of Viability 
5.1. Transfer the U. maydis culture into a 3 mL syringe with a 20G x 1 hypodermic needle [1].
5.1.1. MED: Talent transfers culture to syringe with needle 
5.2. [bookmark: _GoBack]Inject the inoculation needle into the space between the husk leaves as deeply as possible without injuring the ear then release 1.5 mL of the inoculum around the ear. 
5.2.1. CU: Focus on the injection site as talent injects the space between the husk leaves then releases the inoculum. [Shots 5.2.1 and 5.3.1 combined]
5.3. Next remove the syringe and needle and carefully massage the cob to distribute the U. maydis solution equally [1-TXT].
5.3.1. CU: Talent removes syringe and TEXT: Rate disease symptoms 14 days post infection.
5.4. Drop 10 µL of the inoculum on a PD charcoal agar plate [1]. Then incubate at room temperature for 2 days [2-TXT]. 
5.4.1. MED: Talent distributes inoculum onto plate 
5.4.2. WIDE: Talent places plate in incubator on bench. TEXT: Look for fluffy, white mycelium

Section – Results
6. Results: Successful Delivery of Maize Proteins  
6.1. Hyphae secreting ZmMAC1 are surrounded by fluorescent mCherry signal [1]. In contrast, non-secreting hyphae only show fluorescence signal in the fungal cytoplasm [2]. 
6.1.1. LAB MEDIA: Figure 3A – Visually emphasize the arrows 
6.1.2. LAB MEDIA: Figure 3B – Visually emphasize the arrows
6.2. Improper tassel localization or unequal distribution of the inoculum can result in non-infected tassel [1] or only partial infection of the tassel [2] compared to even distribution [3]. 
6.2.1. LAB MEDIA: Figure 4A – Visually emphasize the top of the stock where in 4B and 4C the area is different
6.2.2. LAB MEDIA: Figure 4B – Visually emphasize the top of the stock where in 4A and 4C the area is different
6.2.3. LAB MEDIA: Figure 4C – Visually emphasize the top of the stock where in 4A and 4B the area is different
6.3. The solopathogenic Trojan Horse progenitor strain SG200 cultured on PD charcoal agar forms white fluff filaments on the plate as shown for the [1] while the U. maydis strain FB1 requires mating before infectious filament formation [2].
6.3.1. LAB MEDIA: Figure 5A  
6.3.2. LAB MEDIA: Figure 5B - Show beside Figure 5A



Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.1. Isabell-C. Fiedler: Following infection, the possible response of cells to Trojan horse delivered protein can be analyzed by various methods, including disease ratings or microscopic imaging. [1]
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.   
7.2. Isabell-C. Fiedler: For many pathogens transformation and secretion are well understood and can be exploited in a similar manner. Therefore, they enable the study of their hosts, which are not susceptible to transformation. [1]
7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.   
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