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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___N______  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: _____________________________________________
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____N____ If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps by their protocol numbers. Please do not list entire sections of the protocol. If your protocol contains highlighting, make sure these steps are highlighted. _________2.5, 2.8, 3.2, 4.3-4.6, 4.12_________________________________

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 to be filmed by their protocol numbers. (Please do not list an entire section.)

Step 3.2 (this is a critical step as do not want clumps to form as stated in protocol.  To ensure success, must go very slowly and drop the cyt. c solution down the side of the beaker into the sol solution to gently add it in while swirling with other hand)

Step 4.5-4.6 is the other difficult step.  I explain more about what to look for and do in the Discussion section, “It is important to note that at the beginning of the draining protocol, the draining mixture of carbon dioxide and acetone flows at such a high rate that the drain tube freezes stiff with moisture condensing to ice on the outside. The mixture draining out contains some water since the acetone is not anhydrous and this water may occasionally freeze to an extent that the drain tube actually clogs. It is necessary to watch for such clogs and to listen for a stoppage of flow. The drain valve should be closed for a few minutes so the clog will melt if a clog is detected. In the worst case scenario, if the drain valve is not closed, a clog can cause so much pressure to build up that the drain tube forcefully pops off the apparatus”
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. Experimental Goal (read by voice talent at JoVE):

The overall goal of this procedure is to encapsulate cytochrome c in silica sol-gels, to supercritically process these gels to form bioaerogels, and to use these bioaerogels to rapidly recognize nitric oxide through a gas-phase reaction. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Elizabeth: This method can help answer key questions in the biosensing and bioanalytical fields, such as what conditions are necessary for cytochrome c to remain active when encapsulated in highly porous aerogels [1.1.1 – MED]. 

1.1.1. Elizabeth speaks toward the camera, interview style.

1.2. Nina: The significance of this technique is that it is a simple procedure for encapsulating a protein in a matrix in which proteins have not often been successfully encapsulated [1.2.1 – MED].   

1.2.1. Nina speaks toward the camera, interview style.

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

1.3. Amanda: Though this method can provide insight into cytochrome c, it may also lead to procedural developments for encapsulating other proteins in aerogels with potential significance for future bioanalytical devices [1.3.1 – MED].

1.3.1. Amanda speaks toward the camera, interview style.

Protocol (read by voice talent at JoVE):

2. Synthesize Silica (SiO2) Sol and Prepare Gel Molds
2.1. Make a solution with a cytochrome c concentration in the range of 0.7 to 0.9 milliMolar, as well as a diluted 0.105 milliMolar cytochrome c solution, as described in the text protocol [2.1.1 – MED-over the shoulder – TXT].
2.1.1. Talent works to make the cytochrome c solutions.  Use labeled containers.  TEXT Overlay:  see text for more details
2.2. Then, label a disposable 50-milliliter polypropylene beaker ‘Beaker A’ [2.2.1 – CU].  Place the beaker on the pan of an analytical balance and use a glass Pasteur pipette to add 1.88 grams of tetramethoxysilane (pronounced as “te-truh muh-thok-see sil-eyn”) into the beaker [2.2.2 – MED-over the shoulder].  
2.2.1. Beaker as talent labels as ‘Beaker A.’
2.2.2. Talent places the beaker on the pan of an analytical balance and uses a glass Pasteur pipette to add tetramethoxysilane into the beaker.  Use labeled containers.
2.3. Zero the balance and then pipette 2.88 grams of methanol into ‘Beaker A’ [2.3.1 – CU].  Cover ‘Beaker A’ with Parafilm [2.3.2 – MED-over the shoulder].
2.3.1. Talent zeros the balance and pipettes 2.88 grams of methanol into ‘Beaker A.’
2.3.2. Talent covers the beaker with Parafilm.
2.4. Then, add a magnetic stir bar to a disposable 50-milliliter polypropylene beaker labeled ‘Beaker B’ and place on the pan of an analytical balance [2.4.1 – CU].  Use a glass pipette to add 0.75 grams of water and 3.00 grams of methanol before covering ‘Beaker B’ with Parafilm. [2.4.2 – MED-over the shoulder].  
2.4.1. Beaker labeled ‘Beaker B’ as talent adds a magnetic stir bar and places on an analytical balance.
2.4.2. Talent uses a glass pipette to add 0.75 grams of water and 3.00 grams of methanol.
2.5. Begin stirring the contents of ‘Beaker B’ on a stir plate inside a fume hood [2.5.1 – MED].  Then, use a syringe to insert 5 microliters of 28.0 to 30.0% ammonium hydroxide solution through the Parafilm cover into the mixture while stirring [2.5.2 – CU].
2.5.1. Parafilm covered Beaker B as talent places on a stir plate inside a fume hood and begins to stir.
2.5.2. Beaker as talent uses a syringe to insert 5 microliters of 28.0 to 30.0% ammonium hydroxide solution through the Parafilm cover into the mixture while stirring.
2.6. As soon as this step is complete, add the contents of ‘Beaker A’ to ‘Beaker B’.  Stir the mixture for 20 minutes while covered in Parafilm [2.6.1 – MED-over the shoulder – TXT].
2.6.1. Talent adds the contents of ‘Beaker A’ to ‘Beaker B’ and then starts a timer to countdown from 20 minutes.  TEXT Overlay (as the second sentence is narrated): stir for 20 min
2.7. While the silica sol mixture is mixing, acquire 8 to 9 polypropylene scintillation vials and corresponding caps [2.7.1 – MED – TXT]. 
2.7.1. Talent collects scintillation vials and corresponding caps.  TEXT Overlay: 16 mm x 57 mm, volume size 6.5 mL, with bottoms sliced off
2.8. Put plastic wrap over the cap end of the vial to create a flat surface for the gel to form on and place the cap over it, making sure that the plastic wrap stays intact inside the cap [2.8.1 – CU].
2.8.1. Talent puts plastic wrap over the cap end of the vial to create a flat surface for the gel to form on and places the cap over it.  
2.9. Line up the vials with the cap-end down on the bench top and the opened bottoms facing up [2.9.1 – MED-over the shoulder].  Then, cut Parafilm pieces that will be used to cover each vial [2.9.2 – CU].
2.9.1. Talent lines up the vials with the cap-end down on the bench top and opened bottoms facing up.
2.9.2. Parafilm as talent cuts into pieces.
3. Prepare Cyt. c–Silica Sol-Gels
3.1. Upon completion of sol mixing, add 3 milliliters of the sol mixture to a clean disposable 50-milliliter polypropylene beaker [3.1.1 – MED].
3.1.1. Talent adds 3 mL of the sol mixture to a beaker.  Use labeled containers.
3.2. Use a glass Pasteur pipette to very slowly drop 500 microliters of the 0.105 milliMolar diluted cytochrome c solution down the side of the beaker into the 3 milliliter sol mixture, over the course of approximately 1 minute [3.2.1 – CU].
3.2.1. Beaker as talent uses a glass Pasteur pipette to very slowly drop 500 microliters of the 0.105 mM diluted cytochrome c down the side of the beaker.
3.3. Make sure to gently swirl the mixture while adding the cytochrome c to avoid formation of large red clumps [3.3.1 – MED-over the shoulder – TXT]. 
3.3.1. Talent gently swirls the mixture while adding the cytochrome c.  TEXT Overlay:  Assuming the volumes are additive, [cyt. c] = 15 µM in the sol
3.4. Pipet 0.5 milliliters of the resulting cytochrome c silica sol into each prepared mold [3.4.1 – CU].  Also pipet 0.5 milliliters of the remaining ‘plain’ silica sol into one or two molds to use as control samples during the supercritical drying process [3.4.2 – MED].
3.4.1. Molds as talent pipettes the cytochrome c silica sol there.
3.4.2. Talent pipettes 0.5 milliliters of remaining ‘plain’ silica sol into one or two molds to use as control samples.
3.5. Cover the face-up openings of the molds with Parafilm and put in a refrigerator overnight or for at least 12 hours to produce sol-gels [3.5.1 – MED-over the shoulder – TXT].
3.5.1. Talent places the molds into the refrigerator.  TEXT Overlay: ~2-8 ºC
3.6. Take the molds out of the refrigerator and remove the Parafilm from the tops; also remove the cap and plastic wrap from the bottoms [3.6.1 – CU].
3.6.1. Molds as talent removes the Parafilm from the tops, and the cap and plastic wrap from the bottoms.
3.7. Use the circular disk end of a syringe plunger to carefully push the gels out of the molds and into clean 20 milliliter glass scintillation vials containing approximately five milliliters of ethanol [3.7.1 – MED-over the shoulder/CU].
3.7.1. [combined with 3.6.1] Multiple takes as talent uses the circular disk end of a syringe plunger to push the gels out of the molds into the glass scintillation vials.  Editors, please use these shots here to cover narration.
3.8. Fill the vials to the top with ethanol, cap, and store between 2 and 8 degrees Celsius [3.8.1 – CU – TXT].  Decant the ethanol off the gels and replace with fresh ethanol every four hours throughout the day [3.8.2 – MED-over the shoulder].
3.8.1. Vials as talent fills to the top with ethanol.  TEXT Overlay: store at 2-8 ºC
3.8.2. Talent decants the ethanol off the gels and replaces it with fresh ethanol.  Use labeled containers.
3.9. During an additional three days, submerge the wet sol gels in acetone, decanting and adding fresh acetone three times a day [3.9.1 – CU – TXT].
3.9.1. Wet sol gels as talent submerges in acetone.  TEXT Overlay:  fresh acetone 3x/day for 3 days
4. Supercritically Dry Cyt. c–Silica Sol-Gels
4.1. Cool a critical point drying apparatus to 10 degrees Celsius by setting the temperature of an attached circulator to 8 degrees Celsius [4.1.1 – MED-over the shoulder].
4.1.1. Talent sets the temperature of an attached circulator to 8 degrees Celsius.
4.2. Once the apparatus has reached 10 degrees Celsius, perform a leak test on the apparatus as described in the text protocol [4.2.1 – MED – TXT].
4.2.1. Talent works to perform leak test.  TEXT Overlay:  see text protocol for leak test
4.3. After ensuring that the apparatus is leak-free, carefully pour the wet gels from the scintillation vials, along with most of the acetone, into the three long sections of the transfer boat [4.3.1 – CU].  
4.3.1. Transfer boat as talent carefully pours the gels from the scintillation vials into the 3 long sections of the boat.
4.4. Add more acetone if needed to ensure that all gels are completely submerged in acetone before sealing the boat inside of the apparatus [4.4.1 – MED-over the shoulder]. 
4.4.1. Talent adds more acetone to ensure all the gels are completely submerged in acetone and seals the boat inside the apparatus.
4.5. Open the fill valve of the apparatus to add carbon dioxide [4.5.1 – CU].  Upon observing the carbon dioxide sinking to the bottom of the apparatus through the apparatus window [4.5.2 – ECU], open the drain valve to release acetone for five minutes [4.5.3 – MED-over the shoulder]. 
4.5.1. Apparatus as talent opens the fill valve to add carbon dioxide.
4.5.2. Apparatus window as the carbon dioxide sinks to the bottom of the apparatus.
4.5.3. Talent opens the drain valve to release acetone.
4.6. This seeping of the acetone to the bottom will occur before the apparatus is completely filled with carbon dioxide.  Therefore, keep the fill valve open during the draining so that the apparatus will continue to fill [4.6.1 – CU].
4.6.1. Apparatus as it continues to fill with carbon dioxide and drain acetone.
4.7. Then, close the drain valve.  Keep the fill valve cracked open slightly [4.7.1 – MED-over the shoulder].
4.7.1. Talent closes the drain valve, keeping the fill valve cracked open slightly.
4.8. Elizabeth:  In the beginning, the mixture draining out contains water since the acetone is not anhydrous.  Freezing, clogging, and pressure build-up in the drain tube is possible.  If a clog is detected, close the drain valve until the clog melts [4.8.1 – MED].
4.8.1. Elizabeth speaks toward camera, interview style.    
4.9. Five minutes later, open the drain valve for an additional five minutes and adjust the fill valve to be opened enough so that the apparatus remains full during the whole draining time [4.9.1 – CU].  
4.9.1. Apparatus as talent opens the drain valve adjusts the fill valve to be opened enough to that the apparatus remains full during draining.
4.10. After five minutes, close the drain valve and keep the fill valve cracked open [4.10.1 – MED-over the shoulder].  Then, repeat this draining step one more time, five minutes later [4.10.2 - MED].
4.10.1. Talent closes the drain valve and keeps the fill valve cracked open.
4.10.2. Talent approaches the apparatus and repeats draining.
4.11. Once the draining steps are complete, close the fill valve, and drain the liquid carbon dioxide so that the level remains visible just above the prongs on the boat through the apparatus window [4.11.1 – CU – TXT].
4.11.1. Apparatus with the window in view as talent closes the fill valve and drains the liquid carbon dioxide so that the level remains visible just above the prongs on the boat through the window.  TEXT Overlay:  see text for more details on drainage
4.12. Next, set the temperature of the apparatus attached circulator to 40 degrees Celsius to ensure that the liquid carbon dioxide rises above its critical temperature and pressure [4.12.1 – MED-over the shoulder – TXT].
4.12.1. Talent sets the temperature of the apparatus attached circulator to 40 degrees Celsius.  TEXT Overlay: Tc = 31 ºC; Pc = 7.4 MPa
4.13. After approximately 30 minutes, observe the transition from liquid to supercritical fluid through the apparatus window as the liquid meniscus above the prongs of the boat disappears [4.13.1 – ECU].  Following at least 15 minutes of equilibration time, open the vent valve a small amount to begin release of the supercritical fluid [4.13.2 – MED-over the shoulder].
4.13.1. Apparatus window as the liquid meniscus above the prongs of the boat disappears.
4.13.2. Talent opens the vent valve a small amount to release the supercritical fluid.
4.14. Over the course of approximately 45 minutes, continue to incrementally open the vent valve wider and wider so that a steady, but very low hiss of releasing fluid can be heard and the pressure gauge is observed to slowly decrease to zero [4.14.1 – CU].
4.14.1. Apparatus with the pressure gauge in view as talent continues to incrementally open the vent valve wider and pressure gauge goes to zero.  Try to get a nice audio of the hissing sound during this shot.  Editors, if possible, play the audio of the hissing sounds as narrated or following the narration.
4.15. After the pressure of the apparatus has gone to zero, open the apparatus door, remove the boat, and use forceps to place the newly dried aerogels in clean glass scintillation vials [4.15.1 – MED-over the shoulder].
4.15.1. Talent opens the apparatus door, removes the boat, and uses the forceps to place the newly dried aerogels in clean glass scintillation vials.  
4.16. The cytochrome c–silica aerogels are now ready to be used to detect the presence of nitric oxide gas following characterization as described in the text protocol [4.16.1 – CU – TXT].
4.16.1. Pan the completed cytochrome c–silica aerogels.  TEXT Overlay:  see text for characterization and detection protocols 
5. Results: Cyt. c–Silica Aerogel Samples and Spectroscopy 
5.1. Aerogels encapsulating 15 micromolar cytochrome c in 4.4 millimolar, 40 millimolar, and 70 millimolar potassium phosphate buffer are shown in comparison to a dime [5.1.1 – LM].  
5.1.1. 53802_Harper-Leatherman_Figure1.tiff
5.2. Shown here are representative spectra of cytochrome c in buffer compared to cytochrome c encapsulated in aerogels under a variety of conditions [5.2.1 – LM].
5.2.1.   53802_Harper-Leatherman_Figure2.tiff – Authors, please provide a version of this figure with the curves labeled but without the letters a) – d).
5.3. The cytochrome c Soret peak at 409 nanometers remains essentially unshifted within aerogels [5.3.1 – LM] and gives a characteristic red shift when the bioaerogels are exposed to gas-phase nitric oxide [5.3.2 – LM].  
5.3.1. 53802_Harper-Leatherman_Figure2.tiff.  Editors, please highlight the vertical dashed line at 409 nm.
5.3.2. 53802_Harper-Leatherman_Figure2.tiff.  Editors, please highlight the top curve on the graph.
6. Conclusion (said by authors on camera)
6.1. Amanda: After watching this video, you should have a good understanding of how to synthesize silica sol-gels, encapsulate cytochrome c into these sol-gels, and dry these composite sol-gels to form aerogels [6.1.1 – MED].  
6.1.1. Amanda speaks toward the camera, interview style.
6.2. Amanda: Further information can be found in the text protocol on characterization of the bioaerogels and on using the bioaerogels to detect gas-phase nitric oxide [6.2.1 – MED].
6.2.1. Amanda speaks toward the camera, 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.  

53802_Harper-Leatherman_Figure1.tiff
53802_Harper-Leatherman_Figure2.tiff – Authors, please provide a version of this figure with the curves labeled but without the letters a) – d).
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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