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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______  

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.) _______2.1,2.5, 3.2, 3.3, 3.4_________________________________
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.) _______complete mixing of protoplasts solution with PEG solution (step 3.3) is most important because incomplete mixing causes aggregation and death of protoplasts. ____________________
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_____ 

1. Introduction (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. 
Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Inhwan Hwang: This method can help answer key questions in cell biology field, such as protein import into chloroplasts. [1-MED]
1.1.1. Inhwan speaks towards the camera, interview style.

1.2. Inhwan Hwang: The main advantage of this technique is that protein import into chloroplasts can be studied under in vivo conditions. [1-MED]   
1.2.1. Inhwan speaks towards the camera, interview style.

Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. ** Inhwan Hwang: Demonstrating the procedure will be Junho Lee and Hyangju Kang, two post docs from my laboratory.  

1.3.1. Inhwan speaks towards the camera, interview style 

1.3.2. Junho Lee and then Hyangju Kang look up from workbench or desk and acknowledge the camera.

*Note to the Authors: Goal and interview statements will be edited to conform to the specified number and length restrictions. I am happy to help if you have any questions.
Protocol: (read by voice talent at JoVE)
2. Protoplast Isolation
2.1. To begin, harvest intact leaf tissues from 2 weeks-old plants from 1 to 2 B5 plates. [1-MED-TXT] Use a surgical knife to harvest the leaves [2-CU] and place them into a 50 mL conical tube containing 25 mL enzyme solution. [3-MED-TXT] 
2.1.1. Talent at the bench with plates with plants in front, preparing for the harvesting. TEXT: B5 – Petri dishes with plant growing medium.
2.1.2. Talent using a knife to harvest the leaves.

2.1.3. Talent placing the leaves into a tube. TEXT: For all solutions and buffer see the text protocol.
2.2. Place the tube horizontally on a rotary shaker and incubate with gentle agitation at 22 (C in the dark for 8 to 12 hours until only petioles (pronounce pet-e-oles) and stems remain in the solution. [1-MED] 
2.2.1. Talent placing the tube on the shaker and starting the shaker.

2.3. After completed incubation filter the enzyme solution containing released protoplasts (pro-to-plasts) through a 140 micrometer-pore size mesh into a fresh Petri dish. [1-MED]
2.3.1. Talent pouring the solution though the filter into a Petri dish.
2.4. Then carefully layer this solution on top of 15 mL of 21% sucrose solution in a 50 mL conical tube. [1-CU] Centrifuge the tube in a swinging-bucket rotor at 98 x g for 10 min with the lowest acceleration and deceleration settings. [2-MED]
2.4.1. Talent adding the solution on the sucrose solution.
2.4.2. Talent placing the tube in the centrifuge and starting the run. Setting in shot if possible.
2.5. After that, use a Pasteur pipette to carefully remove the protoplasts [1-CU] from the upper-most layer containing enzyme solution and from the interface between the enzyme solution and sucrose solution [2-ECU]. Transfer this solution to a 50 mL conical tube containing 30 mL of W5 solution, [3-CU] and invert the tube to mix. [4]
2.5.1. Talent slowly submerging the pipette into the tube

2.5.2. Zoom onto the pipette tip in the upper-most layer containing enzyme solution and the interface between the enzyme solution and sucrose solution
2.5.3. Talent transferring this into the new tube.

2.5.4. Added shot: Talent mixes the solution by inverting the tube.

2.6. Centrifuge the tube at 51 x g for 6 minutes. [1-MED] Use a pipette to discard the supernatant carefully without disturbing the protoplasts in the pellet. [2-ECU] Add 25 mL of W5 solution, and gently resuspend the protoplasts. [3-CU] For stabilization incubate in a 4 °C refrigerator for a minimum of 1 hour. [4-MED]
2.6.1. Talent places the tube in the centrifuge and starts the run. Film the settings if possible.

2.6.2. Talent removes the supernatant, zoom onto the pipette tip.
2.6.3. Talent adding W5 and resuspending.

2.6.4. Placing the tube in the fridge.
3. Protoplast Transformation using Polyethylene Glycol
3.1. After 4 °C incubation, pellet the protoplasts completely by centrifuging them at 46 x g for 2 minutes. [1-MED] Carefully remove the supernatant completely [2-CU] and add MaMg (pronounce M-A-M-G) solution to the protoplast pellet to achieve 5 x 106 per milliliter. [3-MED]
3.1.1. Talent places the tube in the centrifuge and starts the run. Film the settings if possible.

3.1.2. Talent removing supernatant

3.1.3. Adding MaMg
3.2. Use a pipette to add 10 micrograms of the plasmid DNA and 300 microliters of protoplast solution to a fresh 13 mL round-bottom tube. [1-CU] Mix by gently rotating the tubes by hand [2-MED] and then immediately add 300 microliters of freshly prepared 40% PEG (pronounce P-E-G) solution. [3- MED]
3.2.1. Talent adding DNA and then protoplast solution. [1-CU] Zoom onto the pipette tip.
3.2.2. Talent rotating the tubes.
3.2.3. Adding PEG solution.

3.3. Mix completely by tilting the tube almost horizontally and rotating it gently several times by hand. [1-CU] Incubate at room temperature for 30 minutes. [2-MED].
3.3.1. Talent tilting, then rotating the tube. Note to videographer: Could you please do 2 takes of this shot, one of them in true slow motion, if possible?
Note to editor: This should be a slo-mo shot, as suggested by the authors: “If possible, it will be better to add a close-up, slow-motion replay”

3.3.2. Talent placing the tube aside for incubation and starting the timer. Timer in shot if possible.
3.4. Then add 1 mL of W5 solution [1-MED] and mix completely by gently rotating the tube by hand as previously. [2-MED] Incubate the sample for 10 min at room temperature. [3-MED-over the shoulder] Repeat two more times with adding first 1.5 mL and then 2 mL of W5, [4-MED] and after the final addition and mixing incubate for 30 min. [5-MED-over the shoulder]
3.4.1. Talent adding W5.
3.4.2. Talent starts rotating the tube.

3.4.3. Talent placing the tube aside for incubation and starting the timer. Timer in shot if possible.

3.4.4. Talent adding 2 mL of W5 and starts rotating the tube.
3.4.5. Talent placing the tube aside for incubation and starting the timer. Timer in shot if possible.

3.5. Centrifuge the tube at 46 x g for 4 min and then discard the supernatant. [1-MED] Add 2 mL of W5 solution to the pellet and mix gently but completely in the same manner as previously. [2-MED] Incubate at 22 °C in a dark chamber for 18 hours. [3-MED]
3.5.1. Talent places the tube in the centrifuge and starts the run. Film the settings if possible.

3.5.2. Talent adding W5 to the supernatant and starts mixing. removing supernatant, adding 2 mL of W5 solution and then resuspending by gently rotating the tubes by hand.
3.5.3. Talent placing the tube in 22 °C dark chamber.
4. Analysis of the Protein Import into Chloroplasts
4.1. To analyze the protein import using fluorescence microscopy use a pipette with a trimmed tip [1-CU] to place 10 microliters of the protoplast solution on a glass slide. [2-CU] Use a coverslip to carefully cover the solution to avoid damaging the protoplasts. [3-ECU]
4.1.1. Talent holding the pipette with a trimmed tip, focus on the tip.

4.1.2. Talent placing the solution on the slide.

4.1.3. Covering the solution with the coverslip.
4.2. Place the slide on the stage of a fluorescence microscope with excitation/emission filter that is set for observing green fluorescent protein and chlorophyll auto-fluorescence. [1-MED-over the shoulder]
4.2.1. Talent placing the slide under the microscope and setting the microscope.

4.3. Use a cooled charge-coupled device camera to capture images and process them using an image-editing software to produce pseudo-color images. [2-MED-over the shoulder]
4.3.1. Talent at the microscope setting the camera and then opening the software on the screen. 

4.4. For total protein extraction and immunoblotting, remove 1 mL from the protoplast solution and mix the remaining 1 mL. [1-CU] Transfer this protoplast solution into a centrifuge tube and centrifuge at 46 x g for 4 minutes. [2-MED] Authors: Is this correct? 
4.4.1. Talent removing 1 mL and resuspending again.

4.4.2. Talent transferring the solution into the centrifuge tube. 
4.5. Remove the supernatant after completed centrifugation and add 80 µL of denaturation buffer. [1-CU] Vortex vigorously for 5 seconds [2-MED]. Add 5x SDS (S-D-S) sample buffer, mix well… [3-MED] and boil for 10 minutes to denature. [4-MED] Proceed with standard SDS-PAGE (pronounce S-D-S-page) and immunoblotting with anti-GFP antibody. [5-MED-over the shoulder]
4.5.1. Talent removing the supernatant and then starts adding the buffer.

4.5.2. Talent vortexing the tube.

4.5.3. Adding SDS buffer and mixing
4.5.4. Placing the tube in boiling water bath/incubator

4.5.5. Talent starts setting for SDS-PAGE on the bench in front

5. Results: Fluorescence Microscopy and Immunoblotting to Analyze the Import of Proteins into Chloroplasts 
5.1. RbcS-nt:GFP (pronounce R-B-C-S-N-T-G-F-P), a fusion construct encoding the 79 N-terminal amino acid residues of RbcS containing the transit peptide fused to GFP, was used to study the import of proteins into chloroplasts by fluorescence microscopy and immunoblotting. [1-LM] 
5.1.1. Figures 1 and 2 Video editors: when VO says: “fluorescence microscopy” emphasize Figure1 and when they say immunoblotting, emphasize Figure 2.
5.2. When examined by fluorescence microscopy, green fluorescence signals from the target protein merged with the red fluorescent signals from chlorophyll auto-fluorescence, indicating protein import into chloroplasts. [1-LM]
5.2.1. Figure 1 Video editor: when VO says: “green fluorescence signals from the target protein emphasize 1a, when they say “merged with the red fluorescent signals from chlorophyll auto-fluorescence” emphasize 1b, and when they say “indicating protein import into chloroplasts” emphasize 1c.”
5.3. After isolating total protein, two protein bands are observed in the immunoblot showing that a protein was properly imported into chloroplasts: the upper band corresponds to the full-length precursor and the lower band to the processed form after import into chloroplasts. The amount of the processed form of the protein increased in a time-dependent manner, suggesting that the protein is imported into chloroplasts. [1-LM]
5.3.1. Figure 2 Video editor: when VO says “two protein bands are observed in the immunoblot”, emphasize 2 bands under each 18 and 36 h on the image, when they say “the upper band corresponds to the full-length precursor” emphasize the 2 upper bands, and when they say “the lower band to the processed form after import into chloroplasts”, emphasize the lower 2 bands. When they say the last sentence, slowly emphasize the 3 lower bands under 9, 18, 36 one by one.
RESULTS INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors will ensure that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.  The results section is limited to 200 words total. If your results section contains more than 3-4 figures, please choose the most important figures to illustrate your results. Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image. Each image or movie file supplied for the video results section should be referenced by its specific file name.
Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown

5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    

        uninjected control at 48 hours post fertilization looks normal, as expected 

        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms

                     containing the first of two EGF-like repeats, exhibit brain edema.


        -LAB MEDIA: 0123_PIname_Figure2.tif


5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

        the heads of the uninjected controls look normal 

        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     

                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:
http://www.jove.com/video/1597/results-example-mably?status=a3603k
6. Conclusion (said by authors on camera)
6.1. Inhwan Hwang: After its development, this technique paved the way for researchers in the field of cell biology to explore protein targeting or membrane trafficking in Arabidopsis.

*Note to the Authors: Interview statements will be edited to conform to the length restrictions. I am happy to help if you have any questions.
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.

5.1, 5.2 – GFP.psd – Green color imaging of the transformed protoplast
5.1, 5.2 – CH.psd – Red color imaging of the transformed protoplast

5.1, 5.2 – merged.psd – merged color imaging of transformed protoplast

5.1, 5.2 – Bright.psd – Bright field imaging of transformed protoplast

5.1, 5.3 - Immunoblotting.tif – Anti-GFP immunoblot image

5.1, 5.3 - Coomassie.tif – Coomassie blue stained image
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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