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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? NO  
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? NO 
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.) ___________________________________________	Comment by Caitlin McAllister: Authors: Please list 4-6 steps that the viewers would most benefit from having filmed. This is very important information for the videographer and video editors. 
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.) ___________________________	Comment by Caitlin McAllister: Authors: Please list the 1-2 most difficult steps of this protocol here. This is very important information for our videographer and video editors. 
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?  Yes
1Institute of Vegetables, Zhejiang Academy of Agricultural Sciences
2 Shanghai Biozeron Biotechnology Co., Ltd, Shanghai, China 
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. LP Wang: This method can help answer key questions in miRNA responses to abiotic stresses in plant grafts, such as how miRNAs are regulated under cold stress in watermelon-bottle gourd grafts [1-MED]. 
1.1.1. Named author states the above, looking slightly off to the side. Interview style. 
1.2. LP Wang: The main advantage of this technique is that it is a highly efficient and reproducible method to make homo- and hetero-grafts. It requires no specific equipment, it is very easy to perform, and typically results in a very high survival rate of grafting [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. LP Wang: Though this method can provide insight into miRNA responses to cold stress in the watermelon-bottle gourd grafting system, it can also be applied to other model organisms for revealing the mechanisms of local and long-distance miRNA transportation [1-MED].
1.3.1. Named author states the above, looking slightly off to the side. Interview style.
1.4. LP Wang: Visual demonstration of this method is critical as the grafting steps are difficult to learn. These steps require advanced skills and are key to the survival of the grafted plants [1-MED].   
1.4.1. Named author states the above, looking slightly off to the side. Interview style.	Comment by Caitlin McAllister: Authors: These statements have been edited to conform to JoVE style guidelines. Please let me know if you have any questions. 
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.5. LP Wang: Demonstrating the procedure will be Yaowen Hu, a technician from my laboratory. 
1.5.1. Interview style: Author saying the above 
1.5.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

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)
2. Seed Sterilization and Germination 
2.1. To begin, soak bottle gourd seeds in a 500-milliliter beaker of 58 degree Celsius water [1-MED]. Stir the seeds occasionally until the water temperature drops to 40 degrees Celsius [2-MED].	
2.1.1. Talent pours water into a beaker containing bottle gourd seeds. 
2.1.2. Talent stirs the seeds and takes the temperature of the water. 
2.2. While the water cools, put 3 kilograms of peat soil into a nylon bag [1-MED]…and autoclave it [2-MED-TXT].
2.2.1. Talent puts peat soil into the nylon bag. 
2.2.2. Talent places the peat soil-filled nylon bag into the autoclave. TEXT: 120 °C/0.5 MPa, 20 min
2.3. Once the water reaches room temperature, rinse the seeds 2 – 3 times in distilled water and drain the excess water [1-CU-TXT]. Allow the seeds to sprout in a gauze bag at 28 degrees Celsius in a dark growth chamber [2-MED].
2.3.1. Talent rinses the seeds once and drains the excess water. TEXT: 4 – 5 h Video editor: Show text overlay while VO reads “Once the water reaches room temperature”.
2.3.2. Talent places the seeds in a gauze bag and places the gauze bag into the growth chamber. 
2.4. After germination, sow the seeds into plastic pots filled with the sterilized peat soil [1-MED]. When the bottle gourd seedlings develop two flattened cotyledons [2-CU]…, repeat this process with watermelon seeds [3-MED].
2.4.1. Talent sows 1-2 bottle gourd seeds into plastic pots of the sterilized peat soil. Bottle gourd pots should be labeled appropriately. Authors: Do not sow all of the seeds. You only need to do enough for the videographer to get good footage. Once the videographer has enough takes, move onto the next step. 
2.4.2. Show detail of a bottle gourd seed with two flattened cotyledons. 
2.4.3. Talent sows watermelon seeds into plastic pots of sterilized peat soil. Watermelon pots should be labeled appropriately. 
3. Seedling Growth and Grafting 
3.1. Grow the bottle gourd and watermelon seedlings in a growth chamber [1-MED-over the shoulder-TXT]. Add water to the seedlings once per day in the afternoon [2-MED].
3.1.1. Talent places a tray of seedlings into the growth chamber. TEXT: 16-h light/8-h dark; 28 °C/22 °C
3.1.2. Talent waters 1-2 of the seedlings. 
3.2. Next, cut the hypocotyls of the watermelon seedlings 2-3 centimeters below the cotyledons [1-CU]. Cut the top of the bottle gourd seedlings at the side immediately above the cotyledons [2-CU].
3.2.1. Talent cuts 1-2 watermelon seedlings. 
3.2.2. Talent cuts 1-2 bottle gourd seedlings. 
3.3. Then, use a toothpick to make a hole in the top of the trimmed bottle gourd seedlings [1-CU]. Insert the trimmed watermelon seedlings into the hole to make heterografts [2-CU]. 	
3.3.1. Talent uses a tooth pick to make a hole in the top of the trimmed bottle gourd seedlings. 
3.3.2. Talent places 1-2 trimmed watermelon seedlings into the holes of 1-2 bottle gourd seedlings. 
3.4. After this, prepare homografts using the previously described method [1-CU-TXT].
3.4.1. Talent places one watermelon seedling into a hole in another watermelon seedling. TEXT: watermelon/watermelon; bottle gourd/bottle gourd Authors: make sure the labeled watermelon pots are in the shot. This way, the viewer can see that the video is showing the creation of a WW homograft.
4. Postgrafting Management, Cold Treatment, and Sampling
4.1. First, wrap the grafted seedlings in transparent polyethylene bags to maintain a relatively high humidity [1-MED]. Then, maintain the wrapped seedlings in a growth chamber for 7 days [2-MED-over the shoulder-TXT].
4.1.1. Talent wraps 1-2 seedlings in plastic bags. 
4.1.2. Talent places a tray of wrapped seedlings into a growth chamber. TEXT: 16-h light/8-h dark; 28 °C/22 °C
4.2. After the seventh day, remove the bags and allow the plants to grow under the same conditions for 7-10 days [1-MED]. 
4.2.1. Talent removes the bags from 1-2 seedlings and places the tray back into the growth chamber. 
4.3. Divide the seedlings into two groups, one for cold treatments and one for the control [1-MED]. Return the control seedlings to the same environmental conditions [2-MED-over the shoulder]. Place the cold treatment seedlings into a growth chamber set to 6 degrees Celsius with the same light/dark conditions as the control group [3-MED-over the shoulder].
4.3.1. Talent labels one seedling pot with “Control” and places it in a tray also labeled “Control”. There should be another tray of seedlings on the bench labeled “Cold Treatment”. 
4.3.2. Talent picks up the control tray and places it in the same growth chamber from the previous steps. 
4.3.3. Talent picks up the “Cold Treatment” tray and places it into a different incubator. 
4.4. After 48 hours, sample the leaves of the scion and rootstock from the grafts [1-CU]. Freeze the samples immediately in liquid nitrogen and store them at -70 degrees Celsius [2-MED].
4.4.1. Talent samples the leaves from 1-2 seedlings. 
4.4.2. Talent freezes the samples in liquid nitrogen and places them in a freezer. 
5. Library Preparation and High-throughput Sequencing
5.1. Transfer the frozen sample to a 2-milliliter microcentrifuge tube in liquid nitrogen [1-CU]. Add a stainless-steel bead to each sample tube and homogenize the tissues to a fine powder [2-CU].
5.1.1. Talent transfers 1-2 frozen samples to microcentrifuge tubes in liquid nitrogen. 
5.1.2. Talent adds a stainless-steel bead to each sample tube and homogenizes the tissue on a bead mill homogenizer. 
5.2. For each grafting combination, take equal amounts of ground sample from 10 seedlings and mix them in a 10-milliliter centrifuge tube [1-MED]. Add an appropriate amount of guanidium hydrochloride reagent [2-CU].
5.2.1. Talent takes powder from multiple seedlings and mixes it in a larger centrifuge tube. 
5.2.2. Talent adds reagent to the tube. 
5.3. Next, add RNA-free DNase 1 to 150 units per milliliter at 37 degrees Celsius for 1 hour [1-CU]. Then, determine the total RNA quantity on a microcapillary electrophoresis system [2-MED-TXT].
5.3.1. Talent adds RNA-free DNase 1 to the tube. 
5.3.2. Talent uses the microcapillary electrophoresis system. TEXT: RNA integrity number > 7.0 Videographer: Obtain multiple usable takes, this is repeated. 
5.4. After this, thaw the library normalization reagents and adapters [1-MED]. Then, ligate small RNAs with the 5 prime and 3 prime adapters and elute and purify them [2-CU]. Reverse transcribe the 5 prime and 3 prime ligated small RNAs following the manufacturer’s guidelines [3-CU].
5.4.1. Talent thaws the library normalization reagents and adapters. 
5.4.2. Talent performs actions representative of ligating, eluting, and purifying the small RNAs. 
5.4.3. Talent performs actions representative of reverse transcribing the ligated small RNAs. 
5.5. Next, perform PCR amplification following the manufacturer’s protocol [1-CU]. Then, use the microcapillary electrophoresis system to ensure that the RNA integrity number is greater than 7 [2-MED].
5.5.1. Talent performs actions representative of PCR amplification. 
5.5.2. Use 5.3.2.
5.6. Load 1 microliter of an RNA library on the microcapillary electrophoresis system to ensure that the RNA integrity number is greater than 7 [1-MED]. Finally, sequence the small RNA libraries on a high-throughput sequencing instrument [2-MED].
5.6.1. Talent loads one RNA library into the microcapillary electrophoresis system.
5.6.2. Talent performs actions representative of sequencing the small RNA libraries. 
6. Results:  miRNA Up- and Downregulated in Cold Treated Homografts and Heterografts
6.1. Using this protocol, a 98% survival rate for grafting and the phenotypes for room temperature and cold-stressed conditions were obtained [1-LM]. sRNAs of 24 nucleotides made up the biggest class of sRNAs in all grafting combination, regardless of temperature treatment [2-LM].
6.1.1. Figure 2
6.1.2. Figure 3
6.2. After 48 hours of cold treatment, 30 and 268 microRNAs were up and down-regulated, respectively, in the leaves of the scion in heterografts. Conversely, in the leaves of the rootstock 31 and 12 microRNAs were up and downregulated, respectively [1-LM].
6.2.1. Figure 4
6.3. In the watermelon/watermelon homografts, 64 and 83 microRNAs were up- and downregulated, respectively. This demonstrated that heterografting caused profound reprogramming of the microRNA expressions [1-LM].
6.3.1. Figure 4

7. Conclusion (said by authors on camera)

7.1. Lp Wang: While attempting this procedure, it’s important to remember that the relative size and age of the rootstock and scion is critical to making a successful graft [1-MED].
7.1.1. Named author states the above, looking slightly off to the side. Interview style. Video editor: Also show representative footage from 3.2.	Comment by Caitlin McAllister: Authors: These statements have been edited to conform to JoVE style guidelines. Please let me know if you have any questions.
7.2. Author Name: Following this procedure, other methods like LncRNA sequencing, proteomic profiling can be performed in order to investigate the regulation of lncRNA and proteins under cold conditions in the grafting systems [1-MED].
7.2.1. Named author states the above, looking slightly off to the side. Interview style.
7.3. Author Name: After its development, this technique paved the way for researchers in the field of plant abiotic stress tolerances to explore the mechanisms of plant grafting advantages in cucurbits and beyond [1-MED].
7.3.1. Named author states the above, looking slightly off to the side. Interview style.
7.4. Author Name: Don't forget that working with guanidium hydrochloride can be extremely hazardous and appropriate precautions should always be taken while performing this procedure [1-MED].
7.4.1. 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:

6.1 –  58242_PIname_Figure2.tif - room temperature as the control; 6 degree as cold treatment 
6.1 – 58242_PIname_Figure3.tif -  hetero-grafts and homo-grafts under CK or cold conditions
6.2 – 58242_PIname_Figure4.tif - Comparison of the patterns of up and down-regulated miRNAs in response to cold stress in hetero-grafts(WB-R and WB-S)
6.3 – 58242_PIname_Figure4.tif - up and down-regulated miRNAs in response to cold stress in homo-grafting (WW and BB)

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or 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.
 2018, Journal of Visualized Experiments

