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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)__No______  (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)____No___ 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. 

Steps to be filmed

Section 1: from 2.1 – 2.7
Section 2: from 3.7 to 3.18
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.) 

The most difficult aspects of the protocol are the steps 3.7 - 3.9. 

To ensure success: Prepare intermedium reaction products and/or final magnetic bacterial nanocellulose, in case of unsuccessful reaction completion in step 2.8.  

E.  Will the filming need to take place in multiple locations? (Y/N) ____No___  
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 synthesize bacterial nanocellulose, or BNC, and render it magnetic by impregnating in-situ with iron oxide nanoparticles.  Magnetic BNC membranes are designed to locally attract and retain magnetized cells against hemodynamic flow. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Akshath Shetty J.P. Allain: The main advantage of this technique is that a local reconstruction of the tunica media near brain aneurysms is provided with minimal invasive treatment.  Conventional treatments of brain aneurysms such as clipping and neuroendovascular coil embolization are invasive and traumatic and not suitable in most patients with increased risks [1.2.1 – MED].
1.1.1. J.P. speaks to the camera, interview style.
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.2. Sandra: The implications of this technique extend toward therapy of vascular diseases, because vascular grafts made from magnetic scaffolds can speed healing by improving cell retention at the site of injury [1.3.1 – MED].  
1.2.1. Sandra speaks to the camera, interview style.
Note to Authors: Some of the interview statements were moved to the text protocol in order to meet the length requirements on the introduction.  Also, Sandra does not need to be introduced since she is saying an introduction statement.
Protocol (read by voice talent at JoVE):
2. Preparation of Bacterial Nanocellulose (BNC)
2.1. Begin this procedure with preparation of the liquid culture medium as described in the text protocol [2.1.1 - Title Card].
2.1.1. Title Card.
2.2. Transfer 2 milliliters of the liquid culture medium into each well of a 24-well tissue culture plate [2.2.1 – MED].  Take two colonies with an inoculating needle from the inoculated petri dishes in step [2.2.2 – CU], and place them into the first well of the tissue culture plate [2.2.3 – MED-over the shoulder].  Repeat the same procedure for the remaining 23 wells [2.2.4 – MED].
2.2.1. Talent transfers 2 mL of the liquid culture medium into each well of a 24-well tissue culture plate.
2.2.2. Inoculating needle as talent takes two colonies from the Petri dishes in step.
2.2.3. Talent places the colonies into the first well of the tissue culture plate.
2.2.4. Talent continues to transfer the colonies to the liquid culture medium in the 24-well plate. Has extra CU shots at the end of this take. Will see picking up colonies better.
2.3. Incubate the tissue culture plate at 30 degrees Celsius for 7 days [2.3.1 – MED-over the shoulder].  This will yield a total of 24 BNC pellicles with a diameter of 16 millimeters and a thickness of approximately 2 to 3 millimeters [2.3.2 – CU].
2.3.1. Talent places the tissue culture plate into the incubator.
2.3.2. Plate as talent displays to the camera to show the BNC pellicles with diameter of 16 mm and thickness of 2-3 mm. 
2.4. Collect the BNC pellicles from the growth media and sterilize them in 200 milliliters of 1% sodium hydroxide solution for 1 hour at 50 degrees Celsius to remove all traces of G. xylinus (pronounced as “Gee zahy lin us”) [2.4.1 – MED-over the shoulder].
2.4.1. Talent collects the BNC pellicles from the growth media and sterilizes the in 200 mL of 1% sodium hydroxide solution.  Use a labeled container. 
2.5. Discard the solution and add 200 milliliters of freshly prepared 1% sodium hydroxide solution [2.5.1 – MED].  Repeat the same process once more, or until the BNC pellicles in solution acquire a translucent appearance [2.5.2 – CU].
2.5.1. Talent discards the sodium hydroxide solution and adds 200 mL of freshly prepared 1% sodium hydroxide solution to the BNC pellicles. Take 2 best
2.5.2. Pellicles as talent continues to wash them and they turn translucent.  
2.6. Rinse the BNC pellicles with water three times and store them in high purity water at room temperature [2.6.1 – MED-over the shoulder].  Make sure the BNC pellicles are completely submerged in the water and are not allowed to dry at any time [2.6.2 – CU]. 
2.6.1. Talent rinses the BNC pellicles with water. Take 2 best
2.6.2. BNC pellicles as talent completely submerges them in water.
2.7. Then, autoclave the BNC pellicles at 121 degrees Celsius for 20 minutes [2.7.1 – MED]. 
2.7.1. Talent places the BNC pellicles into the autoclave.
3. Synthesis of Polymer-coated Iron Oxide Nanoparticles and its Deposition in a Bacterial Nanocellulose Membrane
3.1. To begin synthesis, bubble 1000 milliliters of high purity water with nitrogen gas to remove any dissolved oxygen in the water, and replace it with nitrogen [3.1.1 – CU].
3.1.1. High purity water as talent bubbles 1000 milliliters with nitrogen gas.
3.2. Use a three-neck round bottom flask to prepare a solution in a 2 to 1 molar ratio of iron three chloride hexahydrate and iron two chloride tetrahydrate, diluted with the deoxygenated high purity water [3.2.1 – MED-over the shoulder].
3.2.1. Talent dissolves the iron three chloride hexahydrate and the iron two chloride tetrahydrate in the high purity water in the 3-neck round bottom flask. 
3.3. Use two necks of the vessel to provide a constant entrance and output of nitrogen gas by connecting the nitrogen gas supply to a needle punched in a septum stopper and fixed to the vessel’s neck [3.3.1 – CU].
3.3.1. Vessel as talent connects the nitrogen gas supply to a needle punched in a septum stopper and fixed to the vessel’s neck. 
3.4. Place 1 BNC pellicle in the vessel with the reactants [3.4.1 – MED-over the shoulder – TXT].  Make sure the sample is completely submerged in the liquid [3.4.2 – CU].
3.4.1. Talent places 1 BNC pellicle in the vessel with the reactants.  TEXT Overlay: 15.6 mm of diameter, 2-3 mm of thickness
3.4.2. BNC pellicle as talent completely submerges it in the liquid.
Switch order of 3.5 and 3.6
3.5. Connect the remaining neck of the vessel to a condenser tube topped with a drying tube filled with anhydrous calcium sulfate [3.5.1 – MED-over the shoulder].  Run water through the condenser tube [3.5.2 – CU]. 
3.5.1. Talent connects the remaining neck of the vessel to a condenser tube.
3.5.2. Condenser tube with drying tube filled with anhydrous calcium sulfate as water runs through the condenser tube. 
3.6. Then, seal all of the glass joints with vacuum grease [3.6.1 – MED-over the shoulder].
3.6.1. Talent seals all the glass joints with vacuum grease.
3.7. Next, heat the solution in a silicone oil bath to 80 degrees Celsius using a stirring hotplate, and hold this temperature [3.7.1 – MED].  Use a small magnetic stir bar to mix the reactants at 350 rpm for 5 minutes [3.7.2 – MED-over the shoulder].
3.7.1. Talent places the solution into a silicone oil bath to heat to 80 degrees Celsius.
3.7.2. Talent turns on the stir bar on.
3.8. Make sure the BNC is appropriately impregnated with the ferrous solution and the reactants are completely dissolved [3.8.1 – CU – TXT].
3.8.1. Solution as it stirs.  TEXT Overlay: Keep stirring the mixture until the end of the experiment
3.9. Increase the stirring velocity to 700 rpm [3.9.1 – MED-over the shoulder].  In a time interval of 5 minutes, add 5 milliliters of ammonium hydroxide to the 10 milliliters of ferrous solution using a pipetting needle that has been punched in a septum stopper [3.9.2 – CU].
3.9.1. Talent increases the stirring velocity to 700 rpm.
3.9.2. Solution as talent adds 5 mL of ammonium hydroxide, dropwise, using a pipetting needle that has been punched in a septum stopper. 
3.10. After addition of the ammonium hydroxide, the color of the solution changes from yellow/orange to black [3.10.1 – ECU].
3.10.1. Solution as the color of the solution changes from yellow/orange to black.
3.11. Continue stirring the solution at 80 degrees Celsius for another 5 minutes.  Avoid high-speed stirrings to maintain the integrity of the sample [3.11.1 – MED-over the shoulder – TXT]
3.11.1. Talent continues to stir the solution, checking the speed and temperature.  TEXT Overlay: avoid speeds > 1000 rpm 
3.12. Lower the temperature of the solution to 30 degrees Celsius using the temperature control bottom of the stirring hotplate, and keep stirring for another 5 minutes [3.12.1 – MED].  Then, turn off the hot plate.  At this point, the iron oxide nanoparticles have been incorporated into the BNC mesh [3.12.2 – CU].
3.12.1. Talent lowers the temperature using the temperature control bottom of the stirring hotplate.
3.12.2. Solution on the hotplate as talent turns off the hotplate.
3.13. Next, cool the mixture down to room temperature and transfer it to a vessel flask to separate the magnetic nanoparticles, or MNPs, and BNC with a strong permanent magnet [3.13.1 – MED – TXT].  To do this, keep the magnet close to the vessel to hold the MNPs and the BNC in place while decanting the supernatant [3.13.2 – CU].
3.13.1. Talent transfers the mixture to the vessel.  Continue action in next shot.  TEXT Overlay:  ~1 Tesla
3.13.2. Vessel as talent keeps the magnet close to the vessel to hold the MNPs and the BNC in place while decanting the supernatant.
3.14. Resuspend the MNPs and BNC in 100 milliliters of water [3.14.1 – MED-over the shoulder].  Gently shake the solution to remove all the MNPs that are not strongly incorporated into the BNC [3.14.2 – MED].  Then, decant the supernatant again by holding the MNPs and the BNC in place using the magnet [3.14.3 – CU].
3.14.1. Talent resuspends the MNPs and BNC in 100 mL of water. 
3.14.2. Talent gently shakes the solution to remove all the MNPs that are not strongly incorporated.
3.14.3. Magnet/vessel as talent decants the supernatant by holding the MNPs and BNC in place with the magnet.
3.15. Wash the MNPs and the BNC several times with water until the supernatant reaches neutral pH, as measured using a colorimetric strip [3.15.1 – MED-over the shoulder].
3.15.1. Talent checks the supernatant pH using the colorimetric strip. Washing shot
3.15.2. Added shot to use for checking pH level
3.16. Separate the magnetic-functionalized BNC, or MBNC, from the MNPs using tweezers, and rinse the MBNC several times with water until the water runs clear [3.16.1 – CU].  Sterilize the MBNC by exposing it overnight to UV [3.16.2 – MED-over the shoulder – TXT].
3.16.1. MBNCs and MNPs as talent uses tweezers to separate them and rinses the MBNC.
3.16.2. Talent sterilizes the MBNC by exposing the MBNC to UV.  TEXT Overlay: 110-280 nm
3.17. Store the MBNC in 20 milliliters of deoxygenated high purity water that has been autoclaved at 120 degrees Celsius for 20 minutes [3.17.1 – CU – TXT].
3.17.1. MBNC as talent places in 20 mL of the water.  TEXT Overlay:  Autoclave 500 milliliters
3.18. Aseptically, immerse the sample in 1% of Polyethylene glycol, or PEG, and stir for 2 hours at room temperature [3.18.1 – MED – TXT].  Coating with PEG improves the biocompatibility and stability of the iron oxide nanoparticles deposited in the BNC as it is distributed over the MBNC 3D network [3.18.2 – CU].  
3.18.1. Talent aseptically immerses the sample in 1% PEG.  Use labeled container.  TEXT Overlay: 21 °C
3.18.2. Sample as it stirs in 1% PEG.  Use labeled container.
4. Results: Characterization of the Magnetic Bacterial Nanocellulose and cytocompatibility 
4.1. The macroscopic appearance of the BNC is shown here.  The culture vessel gives the shape of the pellicles [4.1.1 – LM]. 
4.1.1. Figure 1
4.2. Scanning electron microscopy reveals that fine ribbons form the microstructure of the BNC with approximately 50 nanometers in diameter, which create open pores across the entire network [4.2.1 – LM]. 
4.2.1. Figure 3
4.3. Magnetic functionalization of the BNC gives a less compacted fibril structure as compared to the BNC.  The iron oxide nanoparticles are preferentially located between the pores formed by fibril interlacing [4.3.1 – LM]. 
4.3.1. Figure 4
4.4. Atomic force microscopy topography detected a magnetic force gradient characterized by two domains across the MBNC surface: a high intensity magnetic field, shown in yellow, and a weak intensity magnetic field, shown in green [4.4.1 – LM]. 
4.4.1. Figure 5b – Authors, please submit figure 5b as a separate figure.
4.5. The integrity of the DNA on human aortic smooth muscle cells is preserved after a 24 hour incubation period [4.5.1 – LM] when cultured in the absence [4.5.2 – LM]… and presence of BNC [4.5.3 – LM] or MBNC [4.5.4 – LM], as evident when compared to cells that underwent hydrogen peroxide treatment [4.5.5 – LM]. 
4.5.1. Figure 6
4.5.2. Figure 6 - Editors, please highlight the third column of the graph, labeled “NegCtl.”
4.5.3. Figure 6 - Editors, please highlight the first column of the graph, labeled “BNC.”
4.5.4. Figure 6 - Editors, please highlight the second column of the graph, labeled “MBNC.”
4.5.5. Figure 6 - Editors, please highlight the last column of the graph, labeled “PosCtl.”
5. Conclusion (said by authors on camera) Please double check camera/video card since the conclusion sections here may not be accurate.  We could not find the cue cards.
5.1. Aksath Shetty Sandra Arias: After watching this video, you should have a good understanding of how to make a bacterial nanocellulose magnetic for applications in damaged blood vessel reconstruction [5.1.1 – MED].
5.1.1. Akshath Sandra speaks toward the camera, interview style.

5.2. J.P. Allain: We first had the idea for this method, when we needed to induce a density gradient of magnetic nanoparticles that had to be dispersed within the complex matrix of the bacterial nanocellulose network [5.2.1 – MED].  
5.2.1. JP speaks toward the camera, interview style.
5.3. J.P. Allain: Integrating the iron oxide nanoparticles in this network required that we conducted the method during synthesis of the BNC [5.3.1 – MED].
5.3.1. JP speaks toward the camera, interview style.
5.4. Aksath Shetty Sandra Arias: Generally, individuals new to this method will struggle because there are a number of complex steps to impregnate iron oxide nanoparticles into BNC [5.3.1 – MED].
5.4.1. Akshath Sandra 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.  

Insert your media filenames here.
Figure 1
Figure 3

Figure 4
Figure 5b – Authors, please submit figure 5b as a separate figure.
Figure 6
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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