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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.) _____2.5, 2.8, 4.1, 4.2______________________________________
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.) _______2.3, 4.2____________________
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. Ziming Yang: This method can help answer key questions in the organic geochemistry field, such as how Earth-abundant minerals influence organic molecules in deep-ocean hydrothermal systems [1-INT].
1.1.1. Interview style statement, with the talent saying the above while looking slightly away from the camera.
1.2. Ziming Yang Xuan Fu: The main advantage of this technique is that it is low-cost, easy to use and reliable [1-INT]. 
1.2.1. Interview style statement, with the talent saying the above while looking slightly away from the camera.

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Ziming Yang: Though this method can provide insight into organic-mineral interactions in natural hydrothermal systems, it can also be applied to other areas, such as hydrothermal treatment of organic pollutants or biofuels hydrothermal synthesis in green chemistry.
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4. ** Ziming Yang: Demonstrating the procedure will be Dr. Xuan Fu from my laboratory. 
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.
(Author Comment: This shot was filmed and we suggest to keep this.) (Editor: Since the person being introduced already spoke in a statement, I think this can be omitted. Not sure why the authors want to keep it)


Protocol: (read by voice talent at JoVE)

2. Prepare the Sample for Hydrothermal Experiment 
2.1. To begin this procedure, choose a tube size and material [1-MED] – and determine the amounts of organic compounds and minerals to use – as outlined in the text protocol [2-MED]. This demonstration will be carried out using nitrobenzene and magnetite, loaded into a silica tube with an inner diameter of 2 mm and an outer diameter of 6 mm [3-CU-TXT].
2.1.1. Establishing shot of the talent at the lab bench, choosing a tube size. Make sure that a variety of tube sizes and materials are visible on the bench.
2.1.2. Talent, in a laboratory notebook, writes down/determines the amount of organic compounds and minerals to use.
2.1.3. Close up shot of the silica tube to be used along with small, labeled containers of nitrobenzene and magnetite. TEXT: Nitrobenzene loaded: 3.0 μL; Magnetite loaded: 13.9 mg
2.2. Using a tube cutter, cut the tubing into small pieces about 30 cm in length [1-MED]. Then, use an oxyhydrogen torch with an appropriate flame head to seal one end of the tube closed [2-CU-TXT].
2.2.1. Talent uses a tube cutter to cut the tubing into small pieces about 30 cm in length.
2.2.2. Close up shot of the tube being sealed. Alternatively, this action can be filmed as a MED shot to shot the talent following safety procedures while sealing the tube. TEXT: Follow proper safety procedures while using the oxyhydrogen torch.
2.3. If any of the starting organic compounds is are liquid, use a microliter syringe to transfer it into the tube [1-MED][2-MED][3-MED].
2.3.1. Talent weighs out a solid organic compound on a 0.1 mg scale balance.
2.3.2. Talent uses weighing paper to transfer the solid organic compound to the tube.
2.3.3. Talent uses a microliter syringe to transfer a liquid organic compound to the tube.
2.4. Using a Pasteur pipette, add the pre-weighed minerals [1-MED]. Then, add deionized and deoxygenated water [2-MED-TXT].
2.4.1. Talent, using a Pasteur pipette, transfers the pre-weighed minerals to the tube.
2.4.2. Talent adds deionized and deoxygenated water to the tube using a Pasteur pipette. TEXT: See text for H2O specifications
2.5. Connect the tube to a vacuum line with a close valve [1-MED]. Use a clamp to tightly hold the tube, and immerse it in a Dewar flask filled with liquid nitrogen [2-MED]. Leave the tube in the liquid nitrogen for approximately 3 min, until the organics and water are completely frozen [3-CU-TXT].
2.5.1. Talent connects the tube to a vacuum line with a close valve.
2.5.2. Talent immerses the tube in a Dewar flask filled with liquid nitrogen, holding it with a clamp.
2.5.3. [bookmark: _GoBack]Close up shot of the tube floating in the liquid nitrogen. Alternatively, if the tube cannot be seen, show the talent setting a timer (next to the Dewar flask) for 3 min. TEXT: Follow proper safety procedures while using liquid nitrogen.
2.6. While the tube is still immersed in the liquid nitrogen, open the vacuum valve to remove the air from the headspace of the tube [1-MED]. [2-CU]
2.6.1. Talent opens the vacuum valve.
2.6.2. Close up shot of the vacuum pump’s pressure gauge as it drops below 100 mtorr.
2.7. After this, switch off the valve [1-CU]. Remove the tube from the liquid nitrogen [2-MED], and let the tube warm up to room temperature [2-MED] [3-CU]. When it has warmed, gently tap the bottom of the tube to release any remaining air bubbles from the solution into the headspace [4-CU/MED].
2.7.1. Close up of the valve being closed. Alternatively, film the talent closing a valve as a MED shot.
2.7.2. Talent removes the tube from the liquid nitrogen. Clearly show how the talent removes the tube – using their fingers to hold the top of the tube to remove it from the liquid nitrogen.
2.7.3. Close up shot of the tube, at rest on the lab bench, as it warms to room temperature.
2.7.4. CU shot of the talent tapping the bottom of the tube, and air bubbles being released back into the headspace. Alternatively, film this as a MED shot (especially if the bubbles are not visible in the shot)
2.8. Repeat this freeze-pump-thaw cycle twice more [1-MED]. Then, while the tube is still immersed in liquid nitrogen, close the vacuum line [2-MED] and use the oxyhydrogen torch to seal the open end of the tube [3-CU].
2.8.1. Talent immerses the tube in the Dewar flask filled with liquid nitrogen.
2.8.2. Talent closes the vacuum line.
2.8.3. Close up of the open end of the tube being sealed.
3. Set up the Hydrothermal Experiment
3.1. After the tube has been sealed, transfer it into a small steel pipe, equipped with screw caps [1-MED]. Seal the screw caps loosely to prevent any damage from pressure build up or tube failure [2-CU].
3.1.1. Talent transfers the tube into a small steel pipe.
3.1.2. Talent loosely seals the screw caps.
3.2. Place the pipe inside a temperature-controlled furnace or oven, and heat it to the desired temperature [1-MED]. Use a thermocouple inside the oven to monitor the temperature throughout the hydrothermal reaction [2-MED-over the shoulder].
3.2.1. Talent transfers the pipe into a furnace or oven, and then sets the temperature (or turns it on).
3.2.2. Talent monitors the temperature in the furnace/oven.
3.3. As soon as the reaction time is reached, remove the pipe from the oven [1-MED], and put the tube into a cold water bath to quench the experiment [2-MED].
3.3.1. Talent removes the pipe from the furnace/oven.
3.3.2. Talent places the pipe tube in a cold water bath.
4. Analyze the Sample After the Experiment
4.2. First, make a dichloromethane extraction solution that contains 8.8 mM dodecane as an internal standard for gas chromatography [1-MED-TXT]. Transfer 3 mL of the extraction solution into a 10 mL glass vial. [2-MED].
4.2.1. Talent adds 3 mL of a dichloromethane solution (containing 8.8 mM dodecane) to the 10 mL vial. TEXT: GC: Gas chromatography
4.2.2. Talent caps the vial, and then begins to shake it. (Editor: The authors stuck this shot, but also added the VO “Transfer 3 mL of the extraction solution into a 10 mL glass vial”. I don’t know if they filmed anything for this shot.)
4.1. Then, use a tube cutter to open the tube [1-MED], and use a Pasteur pipette to quickly transfer all of the products into the glass vial [2-MED].
4.1.1. Talent uses a tube cutter to open the tube.
4.1.2. Talent, using a Pasteur pipette, transfers all of the products from the tube into a 10 mL glass vial.
(Move 4.2 above 4.1)
4.2.  [1-MED-TXT]. [2-MED].
4.2.1. Talent adds 3 mL of a dichloromethane solution (containing 8.8 mM dodecane) to the 10 mL vial. TEXT: GC: Gas chromatography
4.2.2. Talent caps the vial, and then begins to shake it.
4.3. Next, vortex the solution for 1 minute [1-MED]. Let the mineral particles settle for 5 min [2-CU]. After this, use a Pasteur pipette to careful transfer approximately 1 mL of the sample from the dichloromethane layer into a GC vial [3-MED/CU].
4.3.1. Talent vortexes the vial.
4.3.2. Vial at rest on the lab bench as the mineral particles settle.
4.3.3. Talent uses a pipette to transfer 1 mL of the sample from the dichloromethane layer into a GC vial. Please film this action as both a MED and a CU (both will be used to clearly depict the action)
4.4. Using a poly-capillary column and a flame ionization detector, analyze the product distribution by gas chromatography as outlined in the text protocol [1-MED].
4.4.1. Talent at the GC, analyzing the sample. Any step in this process will suffice, including an establishing shot of the talent approaching the GC. Alternatively, the talent can be filmed reviewing GC analysis results.
4.5. Build the GC calibration curves [1-MED-over the shoulder] and use them to quantify the organic products [2-MED].
4.5.1. Talent, at a workstation computer, plots a calibration curve (or reviews an already plotted curve).
4.5.2. Talent, looking at the calibration curve on the computer display, quantifies an organic product. This can be visualized by having the talent perform calculations on the computer or in a laboratory notebook, or by having the talent point to the curve as if following it back to an axis to determine a numerical value.
4.6. Then, calculate the reaction conversion as outlined in the text protocol. Use these conversions to determine if the mineral facilitates, or slows down, the hydrothermal organic transformations [1-MED-over the shoulder].
4.6.1. Talent, still at the workstation computer, calculates the reaction conversation. Alternatively, the talent can review already calculated data. Please make sure the shot lasts the length of the voiceover.

5. Results: Mineral Effects on Organic Hydrothermal Transformations
5.1. This approach to study hydrothermal organic-mineral interactions is demonstrated here using nitrobenzene with the mineral magnetite at a hydrothermal condition of 150 °C and 5 bars for 2 hours [1-LM]. After the hydrothermal process, the tube containing no magnetite showed no color change, while the tube that did contain magnetite turned a brown color [2-LM].
5.1.1. Jove Fig 1.pdf: Remove subfigure label text “(a)” and “(b)”.
5.1.2. Jove Fig 1.pdf: Visually emphasize the mineral-less tube (labeled “no mineral” and having no color inside) during “…the tube containing no magnetite showed no color change...” Visually emphasize the tube containing magnetite (the tube with the brown/dark red coloration) during “…while the tube that containing magnetite turned a brown color.” Hold the emphasis on the magnetite containing tube for 5.2.1.
5.2. This implies that an oxidation reaction took place – with magnetite being converted into hematite.
5.2.1. Jove Fig 1.pdf: Hold the visual emphasis on the magnetite tube from 5.1.2.
5.3. Gas chromatography analysis is then performed to determine the effect of magnetite on nitrobenzene conversion [1-LM]. In the no-mineral experiment, the calculated conversion for nitrobenzene is seen to be 5.2% [2-LM].
5.3.1. Fig 2.pdf
5.3.2. Fig 2.pdf: Visually emphasize the data set for “no mineral”.
5.4. However, in the presence of magnetite, the nitrobenzene conversion is 30.3% - and increase by a factor of 6. This suggests that magnetite can significantly promote the reaction of nitrobenzene at the utilized hydrothermal conditions [1-LM].
5.4.1. Fig 2.pdf: Visually emphasize the data set for “with magnetite”. Hold this emphasis for the entire voiceover.
6. Conclusion (said by authors on camera)

6.1. Xuan Fu: While attempting this procedure, it’s important to remember to follow the SOP of using the oxyhydrogen torch [1-INT] [2.2.1].
6.1.1. Interview style statement, with the talent saying the above while looking slightly away from the camera.
6.1.2. Step 2.2.1 – can also be shown while the authors is heard saying the above.
6.2. Ziming Yang: Following this procedure, other analytical methods like scanning electron microscopy and gas chromatography-mass spectroscopy can be performed in order to answer additional questions like whether there is a morphology change of the minerals, and what are the molecular masses of unknown organic products [1-INT].
6.2.1. Interview style statement, with the talent saying the above while looking slightly away from the camera.
6.3. Ziming Yang: After its development, this technique paved the way for researchers in the field of hydrothermal organic geochemistry to explore organic-mineral interactions in natural hydrothermal systems [1-INT].
6.3.1. Interview style statement, with the talent saying the above while looking slightly away from the camera.


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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