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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)___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: ___________________N.A.__________________________

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.) _____2.1.2; 2.3.2; 2.3.3; 5.2.1; 5.2.2________________________________
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.) __2.3.3 it is important to keep potato seeds germinating in sterile conditions, we used a glass fiber box to cover the pot to prevent contamination. Moreover, several potatoes were seeded in parallel, the contaminated ones will be discarded. ________________________
E.  Will the filming need to take place in multiple locations? (Y/N) ___Y___ If yes, how far apart are the locations? _____________within the the same building. We need to capture the root exudates collection in the green house (the basement of the building), other experiments will be recorded in our lab (6th floor of the building) _

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. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this experiment is to study the transcriptomic response of endosphere-isolated Bacillus mycoides to potato root exudates. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Prof. Oscar P. Kuipers: This method can help answer key questions in the plant-microbe interaction field, such as to identify important bacterial genes of interesting rhizosphere or endosphere isolated strain during the interaction with host plant [1-MED]. 
1.1.1. Interview style

1.2. Yanglei Yi: The main advantage of this technique is that in a relatively short period, a large number of bacterial genes that are important during plant-microbe interactions can be identified [1-MED].  
1.2.1. Interview style
Protocol: (read by voice talent at JoVE)
2. Germinating Potato in Sterilized Conditions
2.1. To begin this procedure, rinse the potato surface with sterile water [1-MED]. Bathe the potato in 70% ethanol for 5 minutes and then in 3% sodium hypochlorite for another 5 minutes [2-CU-TXT]. Afterward, rinse it again with sterile water to remove any remaining sodium hypochlorite [3-CU]. 
2.1.1. *Film as written

2.1.2. CU the potato as it is taken out from 70% ethanol and placed in 3% sodium hypochlorite. (Please label containers “70% ethanol”, “3% sodium hypochlorite”) Text: 5 min each

2.1.3. CU the potato as it is rinsed with water
2.2. Next, prepare the materials needed for germinating and growing potato tubers; sterilize the plastic pots, engraftment baskets, vermiculite, and water [1-MED-over the shoulder] by autoclaving them at 121 °C for 20 min [2-MED-TXT]. 
2.2.1. Talent places plastic pots, engraftment baskets, vermiculite, and water in a basket. Author note: Please use 2.2.1 Take 2 when basket was used. 
2.2.2. Talent places the basket with the plastic pots, engraftment baskets, vermiculite, and water in the autoclave. Text: 121 °C, 20 min

2.3. Subsequently, put the surface-sterilized potato into the engraftment basket [1-CU], and place it in an autoclaved pot containing wet vermiculite [2-CU]. Use a large glass fiber box to cover the pot to avoid microbial contaminations [3-MED-over the shoulder]. Keep the pot in a climate chamber at 24 °C for three weeks and set it on cycles of 16 hours of light and 8 hours of darkness [4-MED].
2.3.1. CU the potato as it is put into the engraftment basket 

2.3.2. CU the basket as it is placed it in an autoclaved pot containing wet vermiculite
2.3.3. Talent covers the pot with a large glass fiber box

2.3.4. Talent places the pot in a climate chamber and sets the chamber on cycles
3. Collecting Potato Root Exudates
3.1. To collect the potato root exudates, when the shoots sprout, transfer the basket with the whole potato into a sterilized beaker filled with 150 mL of autoclaved deionized water [1-MED-over the shoulder], with the potato tubers placed just above the water surface and the roots submerged in the water [2-CU]. Keep the seedling in the climate chamber, and use the same settings as before [3-MED-TXT].
3.1.1. Talent places the basket with potato into a sterilized beaker filled with 150 mL of water

3.1.2. CU the potato to show that the potato tubers are just above the water surface and the roots are submerged in the water
3.1.3. Talent places the seedling in the climate chamber. Text: 24 °C; cycles of 16 h of light, 8 h of darkness

3.2. From the second day on, collect the water containing the exudates [1-MED-over the shoulder], and refill the beaker with sterile deionized water [2-MED-over the shoulder-TXT]. 
3.2.1. *Film as written

3.2.2. *Film as written. Text: Perform the sampling every day until the 7th day after transferring the seedling
3.3. Then, store each sample separately at 4 °C [1-MED]. For each sample, spread 100 μL on a Luria-Bertani agar plate to check for microbial contaminations [2-MED-over the shoulder-TXT]. Discard the contaminated samples [3-CU]. Combine the collected samples of one seedling. Then, transfer the combined root exudates into 50 mL tubes. Freeze the tubes containing root exudates at -80 ℃. Concentrate them by freeze-drying them at -40 °C to a final volume of 150 mL [4-MED].
3.3.1. Talent places the samples separately in the refrigerator

3.3.2. Talent spreads 100 μL on a Luria-Bertani agar plate. Text: LB; 1% tryptone, 0.5% yeast extract, 0.5% NaCl
3.3.3. CU the contaminated sample as it is discarded

3.3.4. Added shot (Use Take 1 and 2)Talent combines the collected samples of one seedling 
3.3.4 Added shot (Use Take 4) Transfer combined root exudates into 50 mL tubes. 
3.3.4 Added shot (Use Take 5) Put the 50 mL tube containing root exudates into -80 C freezer.
3.3.4 Added shot (Use Take 3) Freeze dry the samples.

4. Treatment and Sampling of Bacteria 

4.1. To grow the bacteria, streak a B. mycoides strain from a -80 °C glycerol stock onto an LB agar plate [1-MED-over the shoulder], and incubate the plate at 30 °C overnight [2-CU]. 
4.1.1. *Film as written

4.1.2. CU the plate as it is placed in the incubator
4.2. Then, inoculate the LB liquid medium with a single colony from the plate [1-CU], and grow the culture in a shaking incubator at 200 rpm overnight at 30 °C [2-CU-TXT].
4.2.1. CU the plate as a single colony is inoculated with the LB liquid medium 

4.2.2. CU the culture as it is placed in a shaking incubator at 200 rpm. Text: 200 rpm, overnight, 30 °C
4.3. To treat and sample the bacteria, dilute an overnight B. mycoides culture with 90 mL of pre-warmed LB medium to the initial OD600 of 0.05 in a 300 mL flask [1-MED-over the shoulder]. Subsequently, add 10 mL of root exudates to the culture [2-MED-over the shoulder] and use a 10 mL sterile deionized water treatment as a control [3-over the shoulder]. 
4.3.1. Talent dilutes the culture with 90 mL of pre-warmed LB medium. Text: Dilute to the initial OD600 of ~ 0.05
4.3.2. *Film as written

4.3.3. Talent adding sterile deionized water to the culture

4.4. Then, incubate them at 30 °C for 1 hour [1-MED-TXT]. After an hour, transfer the culture into 50 mL centrifuge tubes. Collect the cells from the culture by centrifugation at 9,000 x g for 2 minutes at 4 °C [2-CU]. Afterward, discard the supernatant and immediately freeze the pellet in liquid nitrogen [3-MED-over the shoulder], then store it at -80 °C until use [4-MED].
4.4.1. Talent places the cultures in the incubator. Text: 30 °C, 1 h 

4.4.2 Added shot (Use Take 1) Transfer the culture into 50 mL centrifuge tubes.
4.4.2. Added shot (Use Take 2) CU a sample as it is placed in the centrifuge. Text: 9,000 x g, 2 min, 4 °C

4.4.3. *Film as written

4.4.4. Talent places the samples in the freezer

5. RNA Isolation
5.1. To isolate RNA, thaw the cell pellets on ice [1-MED-over the shoulder] and suspend each of them in 400 μL of TE buffer [2-CU-TXT]. Then, transfer the suspensions into the 2 mL screw cap tubes [3-MED-over the shoulder]. 
5.1.1. Talent places the samples on ice

5.1.2. CU the sample as it is suspended in 400 μL of TE buffer. Text: TE buffer: 10 mM Tris-HCl; 1 mM EDTA, pH=8
5.1.3. *Film as written
5.2. Add 0.5 grams of glass beads into the tube. Then Close the caps firmly and place the tubes in a bead-mill homogenizer [1-MED-over the shoulder]. Perform a 45 seconds pulse homogenization 3 times with a 1 minute interval on ice [2-CU]. Afterward, centrifuge the samples for 10 minutes at 11,000 x g [3-MED], and transfer the upper phase of each sample to a new tube [4-CU]. 
5.2.1 Added shot (Use Take 1) Talent adding 0.5 gram of glass beads into the tube.
5.2.1.  (Use Take 2) *Film as written. 
5.2.2. CU the sample as a 45 seconds pulse homogenization is applied
5.2.3. Talent taking out the samples from the centrifuge. Text: 10 min, 11,000 x g, 4 °C
5.2.4. CU the sample as the upper phase is transferred to a new tube
5.3. Add 500 μL of chloroform-isoamyl alcohol to the upper phase [1-CU] and centrifuge the mixture for 5 minutes at 11,000 x g [2-CU-TXT]. Then transfer 500 μL of the upper phase to a fresh tube [3-CU]. Add 1 mL of the lysis/binding buffer and mix it by pipetting up and down [4-CU].

5.3.1. CU the sample as 500 μL of chloroform-isoamyl alcohol is added to the upper phase
5.3.2. CU the mixture as it is placed in centrifuge. Text: 5 min, 11,000 x g, 4 °C
5.3.3. CU the sample as 500 μL of the upper phase is transferred to a fresh tube
5.3.4. *Film as written
5.4. Next, prepare 1.5 mL microcentrifuge tubes with 100 µL of DNase buffer, 10 µL of DNase I, and 5 µL of an RNase inhibitor [1-CU]. Add the prepared solution mix on the filter of the filter tubes [2-MED-over the shoulder], and incubate them for 20-30 minutes at 15-25 °C [3-MED-TXT].
5.4.1. CU the prepared microcentrifuges 

5.4.2. *Film as written

5.4.3. Talent places the tube in the incubator. Text: 20-30 min, 15-25 °C

5.5. Subsequently, perform the washing steps according to the manufacturer's instruction and add 50 μL of an elution buffer to the tube. After centrifugation, elute the RNA [1-MED]. Transfer a few microliters of the sample to a 1.5 mL microcentrifuge tube to perform a quality check [2-MED]. Finally, cover the eluted RNA with a plastic paraffin film and keep it at -80 °C [3-MED].
5.5.1. (Use Take 1 and Take2) Talent adds 50 μL of an elution buffer to the RNA

5.5.1 Added shot (Use Take 3) Talent places the tube into centrifuge.
5.5.2. Talent transfers 5 μL of the sample to a 1.5 mL microcentrifuge tube. 
5.5.3. Talent places the covered tube in the freezer.
6. Results: RNA Quality Check and Ratio Intensity Plot for Visualizing Differential Gene Expression
6.1. After collection, the root exudates were added to the B. mycoides culture at a 10% ratio, and the bacterial total RNA was isolated. The RNA was then subjected to a quality check by an automated electrophoresis instrument. These graphs represent the RNA isolated from B. mycoides treated with the root exudates [1-LM], and these graphs represent the RNA isolated from the control group [2-LM]. All samples scored a RIN value above 9 with two clear bands corresponding to the 16S and 23S RNA subunits, demonstrating that high-quality RNA was obtained by this protocol [3-LM]. 

6.1.1. 57606_Kuipers_Figure 3A.tif, 57606_Kuipers_Figure 3B.tif: Show Figures 3A and 3B, then add text “RNA Integrity Number (RIN): 9.2” in Figure 3A and add text “RNA Integrity Number (RIN): 9.3” in Figure 3B  
6.1.2. 57606_Kuipers_Figure 3A.tif, 57606_Kuipers_Figure 3B.tif, 57606_Kuipers_Figure 3C.tif, 57606_Kuipers_Figure 3D.tif: Add Figures 3C and 3D
6.1.3. Emphasize the clear bands (corresponding to the 16S and 23S) on the column at the right of each graph 
6.2. After library preparation, pair-end reads were obtained with a high-throughput sequencing platform [1-LM]. The raw RNA-Seq reads were trimmed from the adapter sequences and mapped against the reference genome sequence. The transcriptome analysis was performed with the T-REx pipeline, and the ratio intensity plot of all the differentially expressed genes is shown here [2-LM]
6.2.1. 57606_Kuipers_Fig. 4 MA plot.tif: Show the plot 
6.2.2. 57606_Kuipers_Fig. 4 MA plot.tif: Add blue highlighted horizontal band 
7. Conclusion (said by authors on camera)

7.1. Yanglei Yi: After the potential important genes being identified, other in vivo methods like Promoter-GFP fusion, qPCR, and Fluorescence In Situ Hybridization can be performed in order to answer additional questions like the time-resolved expression of certain genes during the interaction with host plant.
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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