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Authors, please fill out the brief questionnaire below.   
A.  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)_________  

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: _____________________________________________

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___N_____ 

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 
___2.8,  2.10,  2.12,  2.15,  3.1,  3.3_________________

Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

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 using the step numbers listed in this document. (Please do not list entire sections.) ___2.10,  3.1 ________________________

Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

E.  Will the filming need to take place in multiple locations? (Y/N) ____N___ If yes, how far apart are the locations? ___________________________________________________

1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 

A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Song Pan: This video can help illustrate key methods in the plant infection field, such as spray and wound-mediated inoculation with the plant pathogen, Magnaporthe grisea [1-MED].
1.1.1. Named author states the above, looking slightly off to the side. Interview style. Video editor: Song Pan is not listed as an author. I have contacted the authors to inquire about Pan’s affiliations, etc. 
1.2. Yue Yin: The main advantage of this technique is that the spray/wounding protocol contributes to the rapid, accurate, and large-scale screening of the pathotypes of fungi isolates [1-MED].   

1.2.1. Named author states the above, looking slightly off to the side. Interview style.

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Mengyu Zhang: The implications of this technique extend to the study of physiological races of plant pathogens, because it is very important for the prevention and control of large-scale plant diseases. [1-MED].  
1.3.1. Named author states the above, looking slightly off to the side. Interview style.

1.4. Lie Cui: Though this method can provide insight into conservative pathogenic mechanisms in fungi, it can also be applied to the main varieties of agricultural plants, such as maize or barley [1-MED].
1.4.1. Named author states the above, looking slightly off to the side. Interview style.
1.5. Xinyu Zhao: Generally, individuals new to this method will struggle because it is difficult to scrape conidia gently with sterile cotton swabs [1-MED].
1.5.1. Named author states the above, looking slightly off to the side. Interview style.
1.6. Xuan Sun: Visual demonstration of this method is critical as the creation of scrape wounds, without puncturing the leaves, in the main veins of detached rice or barley leaves is difficult [1-MED].   

1.6.1. Named author states the above, looking slightly off to the side. Interview style.

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
N/A

D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)

N/A
Protocol: (read by voice talent at JoVE)
Spray Inoculation with a Suspension of M. grisea Conidia

2.1. To begin, weigh out 30 to 50 grams of oatmeal [1-MED]. Add the oatmeal to 800 milliliters of distilled, deionized water and boil the mixture for 30 minutes in an electric pot [2-MED].

2.1.1. Talent weighs 30-50 grams of oatmeal using a scale. 

2.1.2. Talent dumps the oatmeal into a pot of water and turns the electric pot on.

2.2. Next, filter the boiled oatmeal mixture through a piece of gauze into a beaker [1-CU]. Then, add 150 milliliters of tomato juice and 20 grams of agar to the beaker [2-CU]. Add distilled, deionized water to the beaker up to 1,000 milliliters [3-MED].

2.2.1. Talent pours the oatmeal mixture through a piece of gauze into the beaker. 

2.2.2. Talent adds tomato juice and agar to the beaker. Authors: Make sure the containers of tomato juice and agar are labeled and that the labels are visible to the camera. 

2.2.3. Talent adds water to the beaker.

2.3. Soak about 50 rice seeds in distilled, deionized water for three days [1-MED-TXT]. Then, wrap the seeds in moistened gauze and germinate them on moist filter paper in Petri dishes [2-CU-TXT].

2.3.1. Talent pours water over the rice seeds in a container. TEXT: Oryza sativa cultivar Lijiangxintuan-heigu

2.3.2. Talent wraps some of the seeds in gauze and places the gauze in a Petri dish containing moist filter paper. TEXT: Germination time: 2 – 3 days

2.4. Next, plant the seedlings in pots with autoclaved potting soil [1-MED]. After watering the seedlings, cover them with a layer of vermiculite [2-CU].

2.4.1. Talent places a seedling into a pot with soil. 

2.4.2. Talent waters the seedling and covers it with a layer of vermiculite. 

2.5. Place the seedlings in a glasshouse maintained at 25 degrees Celsius for 1 to 2 weeks [1-WIDE/MED].

2.5.1. Talent places the pot down on a bench in the glasshouse. Videographer: Either a WIDE or MED shot could be appropriate here. 

2.6. Next, use sterile surgical scissors to cut three layers of filter paper into 8-centimeter circles [1-MED]. Place the filter paper circles onto 100-millimeter sterile plastic plates [2-CU].

2.6.1. Talent uses scissors to cut circles out of filter paper. 

2.6.2. Talent places one of the circles onto a sterile plastic plate. 

2.7. Add just enough distilled, deionized water to each dish to soak the filter paper [1-CU-TXT]. Then, place 2 sterile toothpicks 2 to 3 centimeters apart in each culture dish [2-CU].

2.7.1. Talent adds water to one of the dishes. TEXT: Remove excess water via vacuum pump

2.7.2. Talent places 2 toothpicks in one of the dishes. 

2.8. Two weeks after sowing, collect the leaves of the rice plants by cutting the lower part of the stem [1-CU/ECU]. 

2.8.1. Talent cuts the lower part of the stem of a rice plant. Videographer: Depending upon the size of the plants, an ECU shot may be more appropriate.
2.9. Using a thermostatic incubator, culture the M. grisea strains on OTA plates at 25 degrees Celsius for 4 days [1-MED-over the shoulder]. 

2.9.1. Talent places the OTA plates with the fungal culture in the incubator. 

2.10. Then, use a pipette to add 2 milliliters of distilled, deionized water to each plate [1-CU]. Using an inoculation loop, scrape the mycelia from the wild-type and mutant strains into the mycelia debris [2-CU].

2.10.1. Talent uses a pipette to add water to one of the plates. 

2.10.2. Talent picks up an inoculation loop and scrapes one of the plates. Author note: Only the wild-type plate is labeled. 
2.11. Collect the mycelia debris and transfer it to a new OTA plate [1-CU]. Then, dry the mycelia debris in a clean bench [2-MED-over the shoulder].

2.11.1. Talent transfers the mycelia debris from one plate and transfers it to a new plate. 

2.11.2. Talent blow-dries the new plate of mycelia debris. 

2.12. Add 2 milliliters of distilled, deionized water to the cultured mycelium dish [2-CU]… and use a sterile cotton swab to gently scrape the conidia [3-CU].

2.12.1. Talent places 3 layers of gauze on the plate while in the greenhouse. TEXT: See text for greenhouse conditions

2.12.2. Talent adds water to the plate. Author note: 2.12.2 and 2.12.3 were shot together. 
2.12.3. Talent uses a sterile cotton swab to scrape the surface of the plate.

2.13. Filter the conidia suspension through 2 layers of lens paper [1-CU]… and transfer the suspension to a new 50-milliliter tube [2-CU]. Then, centrifuge the tube for 5 minutes at 5,000 x g [3-MED].

2.13.1. Talent pours the conidia scraping through 2 layers of lens paper. 

2.13.2. Talent transfers the conidia suspension to a new tube. 

2.13.3. Talent places the tube into a centrifuge and closes the centrifuge lid. 

2.14. After centrifugation, remove the supernatant and resuspend the pellet with Tween-20 solution, resulting in a concentration of 20,000 conidia per milliliter [1-CU].

2.14.1. Talent removes the supernatant from the tube and adds Tween-20 solution to the tube. Authors: Make sure the container of Tween-20 is labeled. 

2.15. Pour the suspension into a hand-held sprayer [1-MED]. Then, spray approximately 10 milliliters of the conidial suspension onto the leaves from the 2 week-old rice plants [2-MED-over the shoulder].

2.15.1. Talent pours the suspension into a sprayer. Authors: Please make sure the sprayer is labeled appropriately. 

2.15.2. Talent sprays the suspension onto the leaves of a young rice plant. 

2.16. Spray the leaves of the control plants with Tween-20 solution [1-MED]. After this, incubate the leaves in a dark, humid box for 24 hours [2-MED-over the shoulder]. 

2.16.1. Talent sprays the control leaves. Authors: Make sure this sprayer is labeled appropriately. 

2.16.2. Talent places a tray of leaves into a dark box and closes the door. 

2.17. Next, transfer the leaves to a moist chamber with fluorescent light for 12 hours [1-MED-over the shoulder-TXT]. 

2.17.1. Talent places the tray with the leaves in a light chamber. TEXT: See text for disease scoring details
2.17.2. Talent inspects the leaves for blast. Videographer: Obtain enough footage of this to account for the long sentence of VO.
3. Wounding Inoculation with Mycelium Cubes

3.1. Using an anatomical needle, scrape three, 2 to 3-centimeter long wounds in the main veins of detached rice leaves [1-CU/ECU].

3.1.1. Talent uses an anatomical needle to scrape wounds into the main veins of a rice leaf. Videographer: Depending upon the size of the rice leaves, an ECU shot may be more appropriate.
3.2. Place the scraped leaves on toothpicks and spray them with Tween-20 solution [1-CU].

3.2.1. Talent places the leaves on toothpicks and sprays them with Tween-20 solution. Authors: Ensure the spray container of Tween-20 solution is labeled. 

3.3. Next, cut a 0.5 by 0.5 centimeter mycelial plug from the OTA plates containing each M. grisea strain [1-CU-TXT]. Place the plugs on the wounded leaves [2-CU]… and incubate them in a humid chamber at 25 degrees Celsius for 3 to 8 days [3-MED-over the shoulder].
3.3.1. Talent slices a plug from the OTA plates with M. grisea. TEXT: Refer to text for alternative methods. 

3.3.2. Talent positions one plug onto a wounded leaf. 

3.3.3. Talent places the tray of leaves into an incubator. 

3.4. After the incubation period, examine and evaluate the lesions according to the scoring system provided by the International Rice Research Institute [1-CU].

3.4.1. Talent removes a leaf with lesions from the tray and inspects it. 

3.5. Finally, photograph the diseased leaves to evaluate the infectiousness of the tested strains [1-MED].

3.5.1. Talent photographs the leaves.

4. Results: Com-1 and Mycelial Plug Inoculated O. Sativa Leaves Display Infection Defects
4.1. In this protocol, plant infection assays using M. grisea strains P131 and Com1 were performed on susceptible rice seedlings [1-LM]. The P131-inoculated wild-type leaves displayed the typical, robust lesions of rice blast [2-LM].
4.1.1. Figure 1: Video editor: This is a step-by-step representation of the protocol. Please, show the steps in a way that illustrates the steps happening in order.
4.1.2. Figure 2A: Video editor: Only show the first image on the left. When talent says “typical, robust lesions of rice blast”, emphasize the P131 leaves in the picture. 

4.2. However, the Com1-inoculated leaves showed obvious infection defects and did not elicit a full infection [1-LM].

4.2.1. Figure 2A: Video editor: Show only the first image on the left.  Emphasize the Com1 picture. 

4.3. To determine if M. grisea could infect host cells through wounds, abraded leaves of wild-type plants were inoculated with mycelial plugs or conidial droplets [1-LM]. The spray-inoculated leaves showed no infection defects [2-LM]. In contrast, the leaves inoculated via mycelial plugs displayed obvious defects [3-LM]. 

4.3.1. Figure 2A: Video editor: Show only the middle and right images. 

4.3.2. Figure 2A: Video editor: Only show the right images labeled “Conidia droplet”.
4.3.3. Figure 2A: Video editor: Only show the middle image labeled “Mycelium plug”.
5. Conclusion (said by authors on camera)

5.1. Mengyu Zhang: While attempting this procedure, it’s important to scrape three, 2 to 3-centimeter long wounds in the main veins of detached rice leaves [1-MED].
5.1.1. Named author states the above, looking slightly off to the side. Interview style. 

5.2. Xinyu Zhao: Following this procedure, other methods like pathogen inoculation can be performed in order to identify and analyze crop disease resistance [1-MED].
5.2.1. Named author states the above, looking slightly off to the side. Interview style.

5.3. Weixiang Wang: After its development, this technique paved the way for researchers in the field of plant pathology to explore rice blast disease in model organisms [1-MED].
5.3.1. Named author states the above, looking slightly off to the side. Interview style.

5.4. Xuan Sun: Don't forget that working with Magnaporthe grisea can be hazardous and precautions, such as wearing gloves, should always be taken while performing this procedure. 
5.4.1. Named author states the above, looking slightly off to the side. Interview style.  

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.

General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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